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® SAFETY PRECAUTIONS @

(Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals introduced in
this manual. Also pay careful attention to safety and handle the module properly.

These precautions apply only to Mitsubishi equipment. Refer to the user’s manual of the CPU module to
use for a description of the PLC system safety precautions.

These ® SAFETY PRECAUTIONS @ classify the safety precautions into two categories: “DANGER” and
“CAUTION”.

@ DANGER Procedures which may lead to a dangerous condition and cause death
or serious injury if not carried out properly.

Procedures which may lead to a dangerous condition and cause superfi-
cial to medium injury, or physical damage only, if not carried out properly.

Depending on circumstances, procedures indicated by A CAUTION may also be linked to serious
results. In any case, it is important to follow the directions for usage.

Store this manual in a safe place so that you can take it out and read it whenever necessary. Always
forward it to the end user.

[DESIGN PRECAUTIONS]

@ DANGER

@ When controlling (changing data, program or operation status (remote RUN/STOP) in particular)
a PLC while it is running via a device such as a personal computer connected to the special
function module, configure an interlock circuit in the sequence program so that the safety of the
overall system is always maintained.

Especially, when performing the above control for a remote PLC from an external device, troubles
occurring on the PLC side due to data communication error may not be handled immediately.

Determine error handling methods between the external device and the PLC CPU for when data
communication errors occur, in addition to configuring an interlock circuit in the sequence pro-
gram.

/N CAUTION

® Do not bundle the control wires and the communication cables with the main circuit and the
power wires, and do not install them close to each other.

They should be installed 100mm (3.9 inch) or more from each other.

Not doing so could result in noise that would cause erroneous operation.




[INSTALLATION PRECAUTIONS]

/\ CAUTION

Use the PLC in an environment that meets the general specifications contained in this manual.
Using this PLC in an environment outside the range of the general specifications could result in
electric shock, fire, malfunction, and damage to or deterioration of the product.

Make sure to switch off all phases of the external power supply used by the system before install-
ing or placing wiring. Not doing so could result in electric shock or damage to the product.
Shut off all phases of the external power supply in the system before mounting or dismounting
the module. Otherwise, it will cause failure or malfunction of the module.

Insert the fixing latch on the bottom of the module into the fixing hole in the base unit and install
the module using the hole point as a fulcrum.

(The Q2AS series module shall be fastened to the base unit by screws using the specified torque.)
If the module is not properly installed, it may result in malfunctions, breakdowns, or the module
may fall off.

Tighten the screw within the range of specified torque. If the screws are loose, it may result in
fallout, short circuits, or malfunctions.

Tightening the screws too far may cause damage to the screw and/or the module, resulting in
fallout, short circuits, or malfunctions.

Do not directly touch the module's conductive parts or electronic components. Doing so could
cause malfunction or trouble in the module.

[WIRING PRECAUTIONS]

/\ CAUTION

Do not connect the AUl cables when the module installation station’s power is tumed on.

The communication cables and power cables connected to the module must always be set in
ducts or secured using clamps.

If the cable is not placed in a duct or not secured with clamps, it may be loosened, relocated or
pulled unintentionally, causing malfunctions or damage to the module and cable.

Perform correct pressure-displacement, crimp-contact or soldering for wire connections using
the tools specified by the manufactures. Attach connectors to the module securely.

Tighten the terminal screws within the range of specified torque.

If the terminal screws are loose, it may result in short circuits or malfunctions.

Tightening the screws too far may cause damage to the screw and/or the module, resulting in
fallout, short circuits, or malfunctions.

When removing communication cables or power cables connected to the module, do not pull
directly on the cable.

For cables with connectors, remove them by holding the connector that connects to the module.
For cables without connectors, remove them after loosening the screws in the connection area.
If the cable is pulled while it is connected to the module, it may cause a malfunction or damage to
the module and cable.

Be sure there are no foreign substances such as sawdust or wiring debris inside the module.
Such debris could cause fires, damage, or malfunction.




[STARTING AND MAINTENANCE PRECUATIONS]

@ DANGER

® Do not touch the connector while the power is on. Doing so could cause malfunction.

@ Make sure to switch off all phases of the external power supply used by the system before clean-
ing or re-tightening screws. Otherwise, it will cause failure or malfunctions of the module. If the
screws are loose, it may resutlt in fallout, short circuits, or malfunctions. Tightening the screws
too far may cause damage to the screw and/or the module, resulting in fallout, short circuits, or
malfunctions.

/N\ CAUTION

® Do not disassemble or modify the modules. Doing so could cause trouble, malfunction, injury, or
fire.

® Make sure to switch off all phases of the external power supply used by the system before mounting
or removing the module. Otherwise, it will cause failure or malfunction of the module.

® Always make sure to touch the grounded metal to discharge the electricity charged in the

body,etc., before touching the module.
Failure to do so may cause a failure or malfunctions of the module.

[OPERATING PRECAUTIONS]

@ DANGER

® Do not write data in the “system area” in the buffer memory of the special function module.
Also, of the output signals directed to the special function module from the PLC CPU, do not
output (switch ON) the signals that are “use-prohibited.”

If data is written to the “system area” or output is performed with respect to a “use-prohibited”
signal, it may result in the malfunction of the PLC system.

/\ CAUTION

@ Before performing the control of the PLC in operation (especially changing data, program, and
operation status (remote RUN/STOP)) by connecting a personal computer, etc. to the special
function module, read the manual carefully and confirm if the overall safety is maintained.

Failure to perform correct operations to change data, program, or operation status may result in
system malfunctioning, machine damage, or an accident.

@® Remote RUN/STOP for the PLC CPU of the main module connection station (local station) is
recommended after carefully reading the manual and being conducted under the following con-
ditions.

(1) Start the main module using the automatic start mode.

(2) Control remote RUN/STOP using the main module automatic open UDP port.

(3) A data exchange function is used while the PLC CPU is stopped.
If this cannot be done, use the TCP/UDP port that the user uses to conduct open processing
to conduct remote RUN/STOP. Conducting a remote stop turns the output signal from the
PLC CPU to the main module off, so the communication line is disconnected (close process-
ing). In this case, thereafter all data exchange cannot be done including PLC CPU remote
RUN/STOP from the remote node.




[OPERATING PRECAUTIONS]

/\ CAUTION

@ When using the module while values, such as buffer memory set values, are registered in the
EEPROM, do not turn off the power supply for the module loading station nor reset the PLC CPU.
If the power supply for the module loading station is truned off or the PLC CPU is reset while any
valuse are registered, the data contents in the EEPROM become inconsistent and as a result the
valuse must be set again in the buffer memory, etc. and reregistered to the EEPROM. Also this
may cause failure and malfunctions of the module.

[DISPOSAL PRECAUTIONS]

/\ CAUTION

@® When disposing of this product, treat it as industrial waste.
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INTRODUCTION

Thank you for purchasing the Mitsubishi programmable controller MELSEC-QnA Series.

Before using your MELSEC-QnA Series, please read this manual thoroughly to gain an understanding of the
functions and performances of the QnA Series PLC so that the equipment is used to its optimum.
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About This Manual

Following is a list of manuals related to the Ethernet Interface Module.

Related Manuals

Manual Name

Manual No.
(Model Code)

For A Ethernet Interface Module User's Manual
This manual explains the control procedures and E71 commands used

, o ) i SH-080192
when reading/writing data in the PLC CPU using E71 commands. (13JR45)
When using E71 commands, please also refer to Chapter 9 of the User's
Manual. (Sold separately)

MELSECNET and MELSECNET/B Data Link System Reference Manual
This manual gives an overview and the specifications for MELSECNET (Il)
and MELSECNET/B and the procedures for setting the link parameters IB-66350
and operation and troubleshooting. (13JF70)
Please read this manual when accessing other stations via data link sys-
tems. (Sold separately)

QnA corresponding MELSECNET/10 Network System Reference Manual
This system gives an overview of and the specifications for the MELSECNET/ | qnaA IB-66620
10 and the procedures for setting and operating the parameters, and ex- (13JF77)
plains about programming and troubleshooting.
Please read this manual when accessing remote stations via the | qna IB-66690
MELSECNET/10 network system or when accessing another station using |  /Q4AR (13JF78)
data link instructions. : (Sold separately)

Compliance with the EMC and Low Voltage Directives

When incorporating the Mitsubishi PLC into other industrial machinery or equipment and keeping compliance
with the EMC and low voltage directives, refer to Chapter 3 “EMC Directive and Low Voltage Instruction” of the

User’s Manual (Hardware) for the CPU module used or the PLG CPU supplied with the base unit.

The CE logo is printed on the rating plate of the PLC, indicating compliance with the EMC and low voltage

directives.

For making this product compliant with the EMC and low voltage directives, please refer to Section 3.1.3

“Cable” in Chapter 3 of the above-mentioned user’s manual.




About the Generic Terms and Abbreviations

| Module terms and abbreviations

This manual uses the following terms and abbreviations for the Ethernet interface module and
the PLC CPU module. When display of the model name is required, the module name wilt be

written.

Abbreviations/Terms

Descriptions/Target module

The appropriate CPU module shown in ltem 2.2. Sometimes shown as CPU in

QECF;L(J)PU diagrams.
(Including PLC CPUs with MELSECNET data link functions})
A1SJ71E71 A18J71E71-B5, A1SJ71E71-B2

A1SJ71E71-83

A1S8J71E71-B5-83, A1SJ71E71-B2-83

A1SJ7T1QE71N-B2

A18J71QE71N-B2 Ethernet Interface Module

A1SJ71QE71N-B5

A1SJ71QE71N-B5 Ethernet Interface Module

A1SJ71QE7IN-T

A1SJ71QE71IN-T Ethernet Interface Module

A1SJ71QE7INS-T

A1SJ71QE71N3-T Ethernet Interface Module

AJ71QE71 (BS)

AJ71QE71, AJT1QE71-BS

AJ71QE71N-B2

AJ71QE71N-B2 Ethernet Interface Module

AJ71QE71IN-BS

AJ71QE7 1N-B5 Ethernet Interface Module

AJ7T1QE7IN-T

AJ71QE71N-T Ethernet Interface Module

AJ7T1QE7INS-T

AJ71QE71N3-T Ethernet Interface Module

AJ72P25/R25 AJ72P25, AJ72R25, AJ72T256B, A18J72T258

AnA/AnU/QnACPU AnACPU, AnUCPU, QnACPU

ARACPU A2ACPU, A2ACPU-81, ABACPU, A2ACPUP21/R21, A2ACPUP21/R21-81 and
ASACPUP21/R21 in ACPU

ANSCPU or AnS A1SCPU, A1SJCPU, A1SHCPU, A1SJHCPU, A2SCPU, A2SHCPU and A2SHCPU-S1 in ACPU

AnU/QnACPU AnUCPU, QnACPU

AnUCPU A2UCPY, A2UCPU-81, ASUCPU, AMUCPU, A2ASCPU and A2ASCPU-81 in ACPU

An(N)CPU or An(N) A1CPU, AINCPU, A2CPU, A2CPU-S1, AZNCPU, ANCPU-S1, A3CPU, ASNCPU in ACPU

E71 (Existing module)

AJ71E71, AI1SJ7T1E71-B5, A1SJ71E71-B2

AJTAE7INS-T, AJT1E7IN-T, AJT1E71N-B5, AJ7T1E71N-B2, AJ7T1E7IN-B5T,

E71 A1SJ71E71N3-T, A1SJ71E71N-T, A1SJ71E71N-B5, A1SJ71E71N-B2,
A18J71E71N-BST
E71S3 (Existing module) | AJ71E71-83, A18J71E71-B5-83, A1SJ71E71-B2-83
LP21/BR11 AJ71LP21 (G), AJ71BR11, AJ71LR21, A1SJ71LP21, A1SJ71BR11
LP25/BR15 AJ72LP25 (G), AJT2BR15, AJ72LR25
Q-mode QO0JCPU, QOOCPU, Q01CPU, Q02CPU, QO2HCPU, QOBHCPU, Q12HCPU,
QCPU Q25HCPU, Q12PHCPU, Q25PHCPU, Q12PRHCPU, Q25PRHCPU
A-mode QO2CPU-A, QO2HCPU-A, QOBHCPU-A
AJ7T1QE7IN3-T, AJ71QE71N-T, AJ71QE71N-B5, AJ7T1QE7IN-B2, AJ7T1QE7IN-
QET71 B5T, A1SJ71QE71INS-T, A1SJ71QE7IN-T, A1SJ71QE7IN-B5, A1SJ71QE7IN-

B2, A1SJ71QE7IN-BST

QE71 (Bxisting module)

AJ7T1QET71, AJ7T1QE71-B5, A1SJ71QE71-B2, A1SJ71QE71-B5

QLP21/QBR11 AJ71QLP21 (8/G), AJ7T1QBR11, A1SJ71QLP21, A1SJ71QBR11

AJ72QLP25 (G), AJT2QBR15, AJ72QLR25, A18J72QLP25, A18J72QBR15,
QLP25/QBR15 A1SJ720LR25
QRACPU Q2ACPU, Q2ACPU-81, QBACPU, Q4ACPU, Q4ARCPU, Q2ASCPU, Q2ASCPU-

51 Q2ASHCPU and Q2ASHCPU-81 in ACPU




Other terms and abbreviations

This manual uses the following terms and abbreviations to explain the QE71 data exchange
functions. When it is necessary to clearly show what is being explained the name or model
name will be written.

Abbreviation/Terms Description
Data link system MELSECNET (ll). MELSECNET/B data link systems
Data link module MELSECNET (Il), MELSECNET/B modules

Remote node personal computers, computers, workstations (WS), and other QE71/

External device E71s, etc. connected to the Ethernet to exchange data.

Ethernet 10BASES, 10BASE2, 10BASE-T
A machine-specific address that is also referred to as the MAC (Media Access Control) address.
Ethernet Address This is used to identify the addresses of external devices over a network.

The Ethernet address of the QE71 can be verified on the MAC ADD column of the rating plate.

PP GPPQ |SWnIVD-GPPQ, SWnNX-GPPQ GPP Function Software Package
GPPW |GX Developer (Product after SW2D5C/F-GPPW-E)
I/F Interface
MELSECNET Network system, data link system
Network 10BASES5, 10BASE2, 10BASE-T, network system, data link system
Network system MELSECNET/10 network system
Network module MELSECNET/10 module
N/W module

Terminology

For information on terminology, please use the index provided at the end of the appendixes in
this manual.



Product Configuration

The following lists the product configuration of the Ethernet interface modules.

Model ' ltem name (*1) Quantity
AJ7T1QE7IN3-T AJ71QE71NSG-T Ethernet Interface Module 1
AJ71QE7/IN-T AJ71QE71N-T Ethernet Interface Module 1
AJ71QE71N-B5 AJ71QE71N-B5 Ethernet Interface Module 1

AJ71QE71N-B2 Ethernet Interface Module 1
AJTIQETIN-B2 F-type connector (AGRCON-F) 1
A1SJ71QE7TINS-T A1SJ71QE7IN3-T Ethemnet Interface Module 1
A1SJ71QE7IN-T A1SJ71QE71IN-T Ethernet Interface Module 1
A1SJ71QE71N-B5 A1SJ71QE71N-B5 Ethernet Interface Module 1

A1SJ71QE71N-B2 Ethernet Interface Module 1
AISJTIQETIN-B2 F-type connector (AGRCON-F) 1

*1 For parts and materials not listed above, please contact the respective manufacturers or net-
work vendors for purchase.
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COMMON SECTION

The common section gives a summary of the functions and explains the features and system
configuration, module specifications, and data exchange when exchanging data with the PLC
CPU using a node external device via the Ethernet Interface Module.

Before using the Ethernet Interface Module, please read Chapters 1 through 5 once.

When booting up the system please follow the explanation in Chapter 4 to set the module
switch, connect with external devices, and check operations.

Abbreviated procedures for booting up the module are given in Iitem 4.1.






1. GENERAL DESCRIPTION MELSEC-QnA

1 GENERAL DESCRIPTION

This manual explains the specifications, functions and usage, handling, and remote node connection
methods of the following Ethernet interface modules in order to send and receive data using the TCP/
IP or UDPAP communication protocol by connecting the QnA Series PLC with a computer via Ethernet.
When applying the following program examples to the actual system, make sure to examine the appli-
cability and confirm that it will not cause system control problems.

. Interface (*2)

Model Product name (*1) T B5 5o
1 AJ71QE71NG-T AJ71QE7INS-T Ethemnet Interface Module O - —
2 AJ7T1QE7IN-T AJ71QE71IN-T Ethernet Interface Module O - -
3 AJ71QE71N-B5 AJ71QE71N-B5 Ethernet Interface Module — O —
4 AJ71QE71N-B2 AJ71QE71N-B2 Ethernet Interface Module — — O
5 A18J71QE71INS-T A18J71QE71NG-T Ethernet Interface Module O — —
6 A18J71QE7IN-T A18J71QE7IN-T Ethernet Interface Module O — —
7 A1SJ71QE71N-B5 A1SJ71QE71N-B5 Ethernet Interface Module — O —
8 A1SJ71QE7IN-B2 A18J71QE71N-B2 Ethernet Interface Module — — O

*1 For the package contents of each product, refer to the product configuration (previous page in the
Common Edition).

*2 Indicates the communication interface of the applicable unit (O: available, —: not available}.
T: 10BASE-T, B5: 10BASES, B2: 10BASE2

Including these modules in Ethernet makes it possible to exchange data between the QnA series PLC
and the computer and between QnA and A-series PLC.

Remote Remote
Node Node
Transceiver
’J_‘ 108;?85 Coaxial Cab!f_/ ’J_‘
{ ] {1 { ] ]

QE7TT | ™~ AUICable

QnA Series
PLC

( MELSECNET/10 )

Fig1.1 Connection Diagram Using 10BASES5 (Ethernet)

Terminator
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Remote Remote
Node Node
1OBASE2 Coaxial Cable I‘J—{[I
Terminator o
QE71
T-shape Adapter G Sories
PL|C
< MELSECNET/10

)

Fig1.2 Connection Diagram Using 10BASE2 (Cheapernet)

10BASES Coaxial Cable

Transceiver

Remote
Node

— 1 [
E\ 0

Terminator

ub (F

AUl Cable
or 10Mbps)

QE71

QnA Series
PLC

-

MELSECNET/10

Fig 1.3 Connection Diagram Using 10BASE-T
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1.1 Software Configuration

QE71 supports the TCP/IP and the UDP/IP protocols.

OSl reference model
corresponding to PLC's

T Personal computer/workstation ----==---; 1-=--so-sosessomosmmoooos PLC  -------------------===-1  configuration
E [ User program J ; : [ QnA Series PLC CPU } R
: ] Do o PLC CPU
H Vol ﬁ DRI \ ; 7 |Application layer
' ! H Buff 4 ' .
_ System call [ Exchange Excl.:\ar::e emory 6 |Presentation layer
1 P i Bxchange , Session layer
\ !5 | Exchange | usinga | thePLC | ot w MELSECNEY : 5 W
' - usinga random CPU data fink /0 relay FTP H
' t {fxedbuffer.| access data P " exchange '
! Socket . buffer. | readswrte, | "SUCtON- H
: TCP / UDP P TCP / uoP QE71 ' [T4 [Transportiayer
H P ICMP) . P ICMP ' 3 | Network layer
: ARP v ARP :
i Ethernet E f Ethernet : 2 | Data link layer
5 (10BASES / 10BASE2 / 10BASE-T) Pl {10BASES / 10BASE2 / 10BASE-T) , 1 | 1 [Physicallayer
| o B

Fig 1.4 Software Configuration Diagram

* The exchange request from the QE71 installed QnACPU, fixed buffer exchange to remote nodes and
exchange to remote QnACPU using data link command can be performed.

The exchange request from remote nodes, fixed buffer exchange to the PLC CPU, buffer exchange
for random access, data read/write exchange in the PLC CPU, exchange using data link command,
MELSECNET/10 relay exchange and FTP exchange can be performed.

I TCP (Transmission Control Protocol)
This protocol retains the data reliability and correctness for the TCP protocol level.

¢ Establishing a connection creates a theoretical connection as if a special line were created
between the nodes.

e A maximum of 8 connections can be established at the same time and communication to
multiple buffers can be done at the same time.

 Data reliability is maintained by using a check sum for PLC control and data read transmit
functions using the PLC No.

* The communication data flow can be controlled using window operations.

* Supports the Maximum Segment option.
The Maximum Segment option is enabled during TCP retransmission.
It can also be enabled during TCP transmission.
The data reception side must check the length of received data before processing the mes-
sage.

UDP (User Datagram Protocol)
This protocol can not retain the data reliability and correctness for the UDP protocol level.
However if the data does not reach the target node it will not be retransmitted.
* Because it is connectionless, high speed transmission is possible.

e A check sum is used to increase the reliability of the communication data. However when
greater reliability must be maintained, use a user application or TCP.
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IP (internet Protocol)
¢ Data communication can be sent and received using the datagram format.

E

¢ The communication data can be divided and reassembled.

¢ Routing options are not supported.

ARP (Address Resolution Protocol)

¢ A broadcast is used to find the Ethernet physical address from the IP address.

ICMP (Internet Control Message Protocol)
¢ Has a function to transmit IP error messages.

] [

¢ Please refer to the appendix for information regarding the ICMP option support type (ICMP
protocol).

FTP (File Transfer Protocol)
e This is the protocol that is used to transfer the file.
¢ The QnACPU file can be uploaded and downloaded.

[
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1.2 Features

QE71 is a module used to connect the QnACPU (or MELSECNET/10 remote station) to the Ethernet.

By combining a QnACPU in the Ethernet it is possible to construct a network system that combines
data link system/network with the Ethernet.

It is possible to conduct fixed buffer exchange with a remote node and to read and write data from the
random access buffer exchange area from the PLC CPU.

Fixed buffer exchange using TCP/IP or UDP/IP, random access buffer exchange, and reading and
writing data inside the PLC CPU (general data exchange) from a remote node is possible.

The main features of the QE71 are explained below.

l Selecting the communication format (TCP/UDP) and exchange remote node units is
possible (Detailed explanation in Chapter 5)

The QE71 has the following ports for data exchange with remote nodes.

@ This is a port for exchanging data when opening (communication line connection) is done
using the sequence program. It is possible to open 8 ports at the same time (TCP/UDP).

® This port is automatically opened when the QE71 installation station is booted up and
automatic open UDP port is possible to be exchange data. The number of ports is 1 (UDP}
and it is not included in the number of ports opened at the same time mentioned in @

above.

Reading and writing the data within the PLC CPU from the remote node is possible without
conditions such as RUN/STOP status QE71 installed station, the PLC CPU.

It is possible to exchange data with data link command from the local station QnACPU.

When using the port in D above, you can select for each port whether to use TCP/IP or UDP/
IP as the communication format to use when exchanging .

The relationship between the QE71 data exchange and the selectable communication formats
is shown below.

Communication method |

Exchange functions TCP/P | UDP/IP Remarks
el e o e
Communication format for Random access buffer exchange O O
the exchange functions Read/write data Sxiﬁgggg]mand O 8 When the automatic
that connect the communi- | in the PLC CPU open UDP port is not
cation line from the (General data exchange) Szghgﬁgén and @) @) used.
sequence program (User
selected) Router relay exchange O O —
UDP/IP is used for ex-
MELSECNET/10 relay exchange O O change between QE71's
that serve as relays.
Communication format for | Read/write data S)i?h;rc]:ggﬂmand x O UDP/IP is used for
the functions to be enabled |in the PLC CPU exchange between
upon completion of (General data exchange) Szgh;ﬁg’emand x O QE71’s that serve as
QE71’s initial processing - - . relays. The communica-
(Exchange using the Remote station access using data link commands x O tion format cannot be
automatic open UDP port) Router relay exchange O selected by the user.
MELSECNET/10 relay exchange O
Communication format for the func- | _ The communication
tions to be enabled upon comple- File transfer . O X format cannot be
tion of QE71’s initial processing (FTP server function) selected by the user.
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I Data exchange at 1:1 or 1:n to the remote node (Fixed buffer exchange)

(a) When the QE71 fixed buffer is used data for exchange between a remote node and the
QnACPU at 1:1 or 1: n.

(b) The QE71 is set with 8 fixed buffers with a memory capacity of 1k words, with a remote
node for communicating with each fixed buffer, application (transmission/reception), and
the usage protocol (TCP/UDP); data can be transmitted and received to and from multiple
nodes at the same time. (Exchange between QE71 and another QE71 is possible.)

Two fixed buffers are required when transmitting or receiving from the same remote node.

() When exchanging with fixed buffers, exchange can be done using either the QE71 proce-
dure (with procedure) or without procedures.

(Please refer to Item 3.3 for details regarding the amount of data that can be transmitted at
one time.)

@ When exchanging with procedure (Detailed explanation in Chapter 6)

The QE71 protocol transmits and receives data on a 1:1 basis using a handshake
between the specified node and the QnACPU.

Use when transmitting or reception data easily from the Sequence program.

Remote node

4 PLC CPU QE71
[ Transmisgion A
comman -
K e e e oy B
TS TO | HO [K1664{ D300| K50 TransIiSsion $
GEemeR_ e vo o teaues T
X0 Transmission end 1E?&érd -
— | RST (_F_X---t'-———d_-- lg- - - - . Tranir:éssxon ____
. eception en
i < <
XE Reception data read $
B FROMI HO KBSSZ' D4Od 0 }_ Eeception end check “ No.8
Reception end Check@_ ____________ » Ukword| Ll [ Tremmoae] }-->
\\ J ./ )

Fig 1.5 Fixed Buffer Exchange (With Procedure)

¢ \When transmitting data

After writing the transmission data in the fixed buffer, the transmission request signal
will turn on and data of the specified number of words will be transmitted.

When a transmission end response is received from the remote node the transmis-
sion end signal will turn on.

e \When receiving data

When the data of the specified humber of words is stored in the reception fixed
buffer, the reception end signal will turn on.

When the reception data is read from the fixed buffer and the reception end check
signal is turned on, the reception end check response will be sent and the reception
end signal will be turned off.



1. GENERAL DESCRIPTION

MELSEC-QnA

® When exchanging without procedure (Detailed explanation in Chapter 7)

Data transmission is conducted when the specific node and the PLC CPU are 1:1 or 1:n
by simultaneous communication. (Simultaneous transmission function, refer to )

Used to transmit fixed buffer data or to put reception data in the fixed buffer the way it

is received.

Because it is without procedure the handshake with the remote node must be done by

the sequence program.

a PLC CPU TETT "\
ﬁ' ransmission \
Cﬁq‘&a\'{‘g Transmission
data write o |
— 1 10 | Ho lk1e64[p3o0] kso F| Traacmmser—> 5
Transmission t
X0 Transmission end 0.
i RST | Yo | [ Cocoionond oo g - - - '
i eception en
Fogeption a <[ [ ena]
XE Reception data read $
'—H'—|——|FROMI HO |kesaz[ D400 [ k5o }— e “«—
Reception end check @_ (Reception end check| |4, \iora
\_ /

Remote node

Fig 1.6 Fixed Buffer Exchange (Without Procedure)

¢ When transmitting data

After the transmitted data is written in the fixed buffer and the transmission request
signal is turned on, the data of the specified number of words is transmitted and the
transmission end signal is turned on.

The transmission end response does not wait for a reception signal.

¢ When recelving data

When the data of the specified number of words is received and stored in the fixed
buffer, the reception end signal is turned on.

When the reception data is read from the fixed buffer and the reception end check
signal is turned on, the reception end signal turns off.

The reception end response is not sent.
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| Data exchange from a read/write request from a remote node
(Random access buffer exchange : detailed explanation in Chapter 8)

Use when processing the maximum 6k word data quantity with the sequence program and
when processing transmission and reception data when the sequence program and the re-
mote node are non synchronous.

( QET1 ~\ Remote node
- FLC oPY | QET1 ) [ TRead request] |
Data write [ Feadend []
- 1o | HO [kess6 [D3so] k50 %\
p——IrrROM] HO JK10000]D450] K50
Date read Bk Remote node
command words | [Write request [ ] .
> 7 ——— N Wiesnd T
\ J

Fig 1.7 Random Access Buffer Exchange

(@) The random access buffer can read and write the same address to multiple nodes. How-
ever, exchange between the PLC CPU and the remote node is non synchronous so the
user must conduct interlock processing.

The random access buffer is 6k words.

The area is not set for each connection as for fixed buffer exchange.

The PLC CPU processing when data is transmitted and received is as follows.

When transmitting data

The transmitted data can be written into any area of the random access buffer by
sequence program. '

When a read request is received from a remote node the data written in the specified
area of the random access buffer is transmitted as read end response.

When receiving data

When a write request is received from a remote node the reception data is stored in
the specified area of the random access buffer and a write end response is transmit-
ted.

The reception data can be read from the random access buffer by sequence pro-
gram.

{d) Writing to and reading from the random access buffer from a remote node can be freely
done between nodes set in the QE71 parameter. '

For this reason, the random access buffer can be used to store common data and to
receive and relay data between remote nodes. (There is no need to use the PLC CPU
memory:)
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| Reading and writing inside the PLC CPU via a request from a remote node
(general data exchange : detailed explanation in Chapters 9 and 10)

Use to read and write remote station PLC data via local station PLC installed in the QE71 and
data link systems/network systems from the remote node with MITSUBISHI MELSEC com-
munication support tool (*1) inserted. In addition, the PLC CPU state can be controlied from a
remote node using remote RUN/STOP, etc.

s ~N Remote node
g PLOCPY \ ,Q—E”—\/ [T Command 1] .
|, —{TResponse [

A sequence program by the user is not '\ Remote node
required when reading and writing data [ TCommand [ ]
inside the PLC CPU. .
L - / " {TResponse [
J

Fig 1.8 Reading and Writing the PLC CPU

(a) When a remote node transmits a request for a read/write of data inside the PLC CPU
to the QE71, the data in all devices, programs, comments, and parameters is trans-
mitted to or received from the QE71.

{p) When the PLC CPU installed in the QE71 is connected to a data fink system or a
network system, data can be exchanged to and from the remote PLC CPU. (For
details refer to ltem 9.1.)

(c) Because all data exchange are conducted between QE71 and remote nodes, the
sequence program is used only for initial processing and open processing for a com-
munication line, then data exchange can be started. There is no need to create a
special sequence program for data exchange.

*1 Communication programs in the personal computers to be connected to Ethernet or com-
puter link can be simplified by using the following communication support tools manufac-
tured by Mitsubishi Electric, which support communication between MELSEGC-A or QnA
series PLC and personal computers.

¢ MX Component (SWOD5C-ACT-E or later)

The overview and application examples of basic communication support tools are shown in
Section 10 in the Appendix. Refer to it as needed.
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| Data exchange using sequence program

(Data link command exchange : detailed explanation in Chapter 14 )

The data of the PLC CPU installed in the QE71 station can be transmitted and received via
Ethernet using the sequence program data link commands (SEND, RECV, READ, WRITE,
REQ, ZNRD, and ZNWR). In addition, data of PLC CPUs not installed in the QE71 can be
transmitted and received via Ethernet and data link systems/network systems.

QET1 QE71

CPU CPU
Buffer
’—{ }—_——'SEND .—{ }—-—IHECV Memory
\ Ethernet (+ Data link system, network system) {%

CPU QE71 CPU QE71
READ
wRTE | [N
ZNRD i
ZNWR \Er Ethernet (+ Data link system, network systemy) ‘\D

QE71 CPU QE71

CPU
\ Remote
Ethernet (+ Data link system, network system) RUN/STOP, etc. ‘\~D

Fig 1.9 Data Link Command Exchange
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| File transfer (FTP server functions : detailed explanation in Chapter 13)

Supports the TCP/IP standard protocol’s FTP (File Transfer Protocol) server functions. The
FTP commands are protocol that are used to transmit data in the file units, which makes it
possible to easily read and write QnACPU files. :

This makes it possible to manage QnACPU files using a remote node {(workstation, etc.), and to
transmit files and review file lists when necessary. (All the files that are used by QnACPU, such as
parameters, sequence programs, and data files, can be accessed using the FTP commands.)

~

( PLC CPU QE71
N

Remote node
A user sequence program is not

3 « [ Command | | .
File 45
- | Response ] ]
required when transmitting files.

- J -~/

Fig 1.10 File Transmission

FTP Server and client ]

The node (QE71) that supplies the file transmission service is called the FTP server, and the re-
mote node (other device such as workstation or personal computer) that requests the file transfer
service is called the FTP client. v

The QE71 supports the FTP server (subset) functions, and can use FTP commands from a remote
node to access files in the QnACPU.

I Simultaneous broadcast function (Simultaneous broadcast communication)

This is a function available in the following data exchange functions by UDP/IP that is used to
broadcast the data simultaneously to all remote nodes on the same ethernet (excluding router
relay and MELSECNET/10 relay) as the exchange request origin.

¢ Exchange using without procedure fixed buffer (Refer to ®)
* Exchange using data link instructions (Refer to )

This function enables remote RUN/STOP for synchronization at all the stations and the same
data write to all the stations.

However, the remote node will determine whether a received message is required for simulta-
neous broadcast, and if it is not, read and delete processing must be performed.

| Selecting the exchanged data’s data code (Detailed explanation in ltem 3.3)

Use the following functions to select an exchange data code (ASCII code/binary code) that
matches that of the remote node when exchanging data between the QE71 and the remote
node (except for MELSECNET/10 relay exchanges).

e Fixed buffer exchange with procedure (Refer to @)
¢ Random access buffer exchange (Refer to )
¢ Reading/writing data from the PLC CPU using a request from a remote node (Refer to )

(File transmission follows the FTP protocol and the exchange data code (ASCIl/binary code)
can be selected using FTP commands.)

Code conversion during exchange is conducted by the QE71 and all data received between
the QE71 and PLC CPU is in binary code.

For this reason, a sequence program for code conversion is not required. However, the selec-
tion of exchange data codes is done on a unit basis so selection for each port cannot be done.

1-11
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I MELSECNET/10 relay exchange (Detailed explanation in Chapter 15)

Used when Ethernet and MELSECNET/10 are mixed in a network system or when there are
multiple Ethernet relays in a network system.

This function enables the following data exchange by relaying networks using the user-speci-
fied network number and station number in the same way used for MELSECNET/10. (The
maximum number of relays is seven, and the QE71 and QLP21/QBR11, etc. can be refayed.)

» Data read/write exchange within the PLC CPU using QE71 commands issued from remote
nodes (Refer to }

* Exchange to remote station's PLC CPU using data link commands from the QnACPU at the
QE71 installed station (Refer to )

¢ Exchange from GPPW, etc. connected to the QnACPU

Read/write of programs and data to remote stations via Ethernet, PLC CPU status control,

etc.
Access origin

External ) . .

device O : PLC CPU Station

l Ethernet @ : QnACPU + QE71 Station
| ] 1 o T z

O—C MELSECNET/10 }Q—Q

Access destination

Ethernet

Fig 1.11 Relay Exchange Between MELSECNET/10

I Router relay function (Detailed explanation in Chapter 12)
Used when exchanging by relaying the router.

This function does not operate as a router but is a function to make exchange via routers and
gateways.

Access origin

External
device
@ 1 QnACPU + QE71 Station

- d
Ethernet

Ethernet

-

& I O ]
T Access destination

External
device

Fig 1.12 Router Relay Function
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I Exchange while the PL.C CPU is in the STOP status (Detailed explanation in Chapter 16.)

This exchange is used to continue data exchange from remote nodes to the QE71, after the
QnACPU at the QE71 installed station is in the STOP status, or after the open request signals
(Y8 to YF)/initial request signal (Y19) from the QE71 are turned off.

This exchange is used for communication lines for which open processing has been com-
pleted by the user.
The function enables remote RUN/STOP of the QnACPU from remote nodes and rewrite of
sequence program files.

| Partner remote node existence check function (Detailed explanation in item 5.2.2)

Used to have the QE71 regularly check if the other remote node for which the connection was
made exists.

When exchange has not been conducted with the other node for a specified period of time the
QE71 checks whether the node is operating properly.

When the other node is not operating properly the QE71 closes the line (connection forced
disconnect).

| Built-in EEPROM

The QE71 has a built-in EEPROM to hold the various data exchange settings (parameters)
stored in the buffer memory.

Registering the parameters in the EEPROM makes the following possible.
(a) Sequence program reduction (Detailed explaination in Item 4.9)

The parameters registered in the EEPROM are used as the buffer memory default values
.. when the QE71 is booted up. This makes it possible to eliminate the parameter setting
program that is read into the buffer memory when the QE71 is booted up.

(b) Data exchange without sequence program (Detailed explaination in ltem 5.7)
When the QE71 is booted up, UDP/IP can prepare a port in the open end status. (Se-
quence program initial processing and port open processing are not required.)

This makes it possible to read and write data in the PLC CPU with a request from a remote
node regardless of the local station PLC CPU RUN/STOP state. However, that exchange
can only be done using UDP/IP.

| Strengthening RAS (Detailed explanation in ltem 5.6.2)

A maximum of 16 sets of error history information, such as subheaders when data exchange
errors are generated and the remote node IP address, can be stored in the buffer memory.
This error history information makes it easy to analyze the causes of date exchange trouble.

Accessing a PLC CPU from GPPW through Ethernet connection (Detailed explanation
in the GPPW Manual)

Access can be made to other station's PLC CPU on the MELSECNET/10 or MELSECNET (1)
via the QnACPU of a station equipped with a QE71 or via a station equipped with a QE71
through Ethernet connection from GPPW.

I Remote node I GPPW (1) (Self station) | qna | QE
1= -==- > €-----mmmmem - »iCPU| 71
B

£

Ethernet

(Self Staﬁon)' (Self station) anAlQLp| Qe (Othgr onA | QLP
CPU| 21 | 71 station)| cpy | 21
I Remote node | QnA| QE
cPU| 71 | 'Yy

( MELSECNET/10 : 5
)

*1 Indicates a personal computer in which the following software is installed:

GPPW: GX Developer (Product after SW2D5C/F-GPPW-E)
1-13
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1.3 Comparison with Existing Modules

The following describes the differences of the product from the conventional Ethernet interface mod-

ule, focusing on the QE71.

Regarding the same function, if there is a circle in the model column, that means the function is com-

patible for the version.

O : Function supported

x : Function not supported

B | E7183 QE71 (Existing module) Q7
Data exchange function (mE)ggﬂlr;s)J (,,15:,'33{3 ET1 Nggg:gs Mgg:‘res mgme) Remarks
9706 | 97078
Function to select a communication
1 format by partner remote node units © O O O O
with procedure O O O O O e
2 | Fixed buffer exchange without procedure | x O O O O
3 |Random access buffer exchange O O O O ]
4 |Data read/write in the PLC CPU O O O O (O  {General data exchange function
5 |Data link command exchange X X x| OF2) | O(2) |For exchange between QnAGPU's
6 |File transfer X X x O (O  |FTP server function
7 | Simultaneous broadcast communication X O O O O
8 | Exchange while the PLC GPU is in the STOP status X O X O O
9 | Selection of data code exchange (ASCli/binary) O O O O O -
10 | MELSECNET/10 relay exchange X X x | O¢2) [ Or2)
11 | Router relay exchange X O O O (O |Router relay function
Partner remote node existence check
12 function x O O © O o
13 | Exchange by pairing open X O @) O (O  {Forexchange using fixed buffer
14 Unit of the set value for each | 500ms x(*1) @) Offixed)| Olfixed)|Offixed) o
timer for data exchange 25 Offixed) O x X X
Registering exchange parameters
15 | Built-in EEPROM X X O O O  |exchange without a sequence
program
16 | Strengthening RAS % o o o o Storing error history to buffer
memory
Refer to ltem 2.2 for GPP that
‘ GPPQ X X X o can be set.
17 |Parameter setting Refer to ltem 3.7.2 for the
GPPW x X x © O parameter that can be set.
o s oo, | % | O | x| 0|0 premse
19 Etherngt connection for MX Component O O O O O lrvere are some restrictions. For
Accessing remote GX Developer X O X O O |more details, refer to the manual
20 | station from MELSOFT G of each produc.
product omponent O O O O O
Connection line with 10BASE2 O O O O O S
21 10BASE5S O O O O QO  f{interface residing in the module
remote node
10BASE-T x | x ] O] x| x | O

*1 |If the module software version is before Q.
*2 The manufactured date and software versions of PLC CPU and GPP are relevant when using this

function. Refer to ltem 2.2.
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(1) The QE71 (this product) has the same functions as those of the function version B product of the
QE71 (existing module). However, the QE71 (this product) and the QE71 (existing module) have
different response speeds. For the module compatibility and the diversion of programs for conven-
tional products, refer to Appendix 1.

(2) Refer to the appendix when diverting programs residing at the remote nodes of data exchange with
the A series Ethernet interface module (inciuding AJ71E71) or QE71 (existing module) into programs
for the data exchange with QE71 (this model).
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2. SYSTEM CONFIGURATION

This section explains the system configurations that are possible in combination with the QE71.

2.1 Overall Configuration

Following is shown a system configuration with a QE71 PLC installed in the Ethernet.
Please refer to Item 2.3 for information regarding other arrangements that must be made by the user.
| When connecting the PLC CPU with the Ethernet

ﬂ CPU module

Connection cable

Basic base unit

{1

Expansion cable

C 0

siszicerueT

_—‘\> Expansion base unit

Fig 2.1 System Configuration Diagram-1
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| When connecting MELSECNET/10 remote station to the Ethernet

VAN MELSECNET/10
Network system

d

MELSECNET/10
Optical/coaxial cable

: U

Connection cable

Network module

U

Basic base unit

{i

Expansion cable

O Iyl

wasmasrvor

_—> Expansion base unit

Fig 2.2 System Configuration Diagram-2
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2.2 Supported Systems

The QE71 can be used for the system described below.
| Supported modules and installable number of modules

The following table shows the PLC stations that can be installed in the QE71 and the number
that can be installed.

Supported modules Installable number of modules Remarks
Q2ACPUS1) * Can be installed in the range
Q2ASCPU(S1) of the CPU module and re-
CPU module QZASHCPU(ST) 4 modules mote station usable number
Q3ACPU of input signals.
Q4ACPU
Q4ARCPU(*1)
AJ72QLP25(G) * The number of modules which
AJ72QBR15 are used are included in net-
Network module AJ72QLR25 work modules and data link
(MELSECNET/10) |  A1SJ72QLP25 3 modules modules.
A1SJ72QBR15
A1SJ72QLR25

*1 Refer to ltem 2.5.3 (2).

| Installable base units

Except where noted below the basic base unit and the expansion base unit can be freely used
in installation slots of the QE71.

(@) Installing the expansion base unit (models A52B, A55B, A58B etc.) without a power supply
module could make the amount of power supply insufficient, so doing so should be avoided
as far as possible. if this module is installed be sure to give sufficient consideration to the
current capacity of the base unit's power supply module, and the expansion cable voltage
drop when selecting the expansion cable. (For details to the usable CPU module’s users

manual) (Refer to )
{b) The QE71’s PLC CPU can be installed in the QnACPU based unit and the QnA supporting

MELSECNET/10 remote station. [t cannot be installed in PLC CPU stations other than
QnACPU or in MELSECNET (ll) and MELSECNET/B remote stations.

Accessible PLC

This shows the remote station PLC that can be accessed via a QE71 installable station from a
remote node. Each accessible CPU module has a module that includes MELSECNET link

functions.
(Example) In the case of the ASBACPU, the ABACPUP21 and ASACPURZ21 can be accessed.
@ PLC CPU
PLC CPUs that can be accessed from remote nodes can also be accessed
via data link systems and network systems. The PLC CPU’s device memory
and special functions module’s buffer memory can be accessed.
AQJ2H Al AN A1S(S1) A1SJ(S3) A1SH A1SJUH
A2(S1) AZNST)  A2AST)  A2U(S1) A25(S1) A2SH(S1) A2AS(S1)
PLC CPU|A2C A2CJ(S3) A3 A3N A3A A3U
A3H A3M AdU
Q2A(S1) Q2AS(S1) Q2ASH(S1) Q3A Q4A Q4AR
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@ Remote station

Shows the remote stations that can be accessed from a remote node via the
data link system and network system. The buffer memories of the special
functions modules of the remote stations that are connected by the link mod-
ules that are named below can be accessed.

AJ72QLP25(G)  AJ72QBR15 AJ72QLR25 AJ72LP25(G)
MELSECNET/10 AJ72BR15 AJT2LR25 A1SJ72QLP25  A1SJ72QBR15
A18J72QLR25
MELSECNET (i) AJ72P25 AJ72R25
MELSECNET/B AJ72T258 A1SJ72T258

® Relay module
Shows the link modules that can relay between each network system when
remote station PLC are accessed from remote nodes via MELSECNET and
Ethernet network systems. Relayed systems can be accessed by the link
modules named below.

AJT1QLP21(S/G)  AJTIGBRI] AJTILP21(G)  AJTIBRI1
MELSECNET/10 AJTALR21 AISJTIQLP21  AISJTIQBRIT  A1SJ71LP21
A1SJ71BR11
MELSECNET (1) AJT1AP21 AJT1AR21 A1SJT1AP21 A1SJ71AR21
MELSECNET/B AJT1AT21B A1SJT1AT21B
AJTIQETINB2  AJTIQETIN-B5S  AJTIQETINT  AISJTIQETIN-B?
AISJTIQETIN-BS  AISJTIQE7INT  AJTIQETH AJTAQETING-T
Ethernet AJTIQETIN-BST  AJ7T1QE71-B5  AISJ7TIQETI-B2  A1SJ71QE71-BS
A1SJ7TAQETING-T  A1SJ7TIQE7IN-BST

I Applicable software packages

The following table lists the software packages that support the QE71.

(@) Software package for the PLC (for parameter setup) (*1)

ltem name Model name Remark
MELSEC PLC programming software.
GX Developer SWnD5C/F-GPPW-E | The "n" in the model name must be 2 or greater.

Abbreviated as GPPW in this document.
MELSEC PLC programming software

GPP function software package | SWniVD-GPPQ The "'n" in the model name must be 2 or greater.
Abbreviated as GPPQ in this document.

*1 For the restrictions on the PLC software that can set up the parameters for the QE71 to be written to
the QnACPU, see Item 4.8.

(b) Communication support tools for remote nodes

Item name Model Remark

Active X control library.

MX Gomponent SWhDSC-ACTE | 1116« in the model name is O or greater. (*1)

*{ Depending on the version of MX Component used, different versions of QE71 are supported.
Refer to the manual of MX Component for the details.
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2.3 Devices Required for Network Configuration

| The device shown in Fig 2.3 are required when connecting to 10BASES5. The user will
please make the arrangements.

{a) Only use 10BASES5 coaxial cable, N-type connectors, N-type terminators, transceivers,
AUl cable (transceiver cable) that meet Ethernet standards. Please use transceivers that
have functions that are generally called SQETEST or Heartbeat (transceiver function that
uses a signal to check if the transceiver is operating correctly after transmission).

(SQETEST : Signal Quality Error TEST)
SQETEST = ON, or Heartbeat signal = valid

10BASES
Coaxial cable (Ethernet standard cable)
50 Q
Twisted pair cable with 15 pin D connector
*QE71s AUI cable connector layout

Transmission medium

Pin No. Signal name Pin No. Signal name

1 FG 9 Collision detection (-)
2 Collision detection (+) 10 Transmission {-)

AU pable 3 Transmission (+) 11 N.C.

(Transceiver cable) 2 NC. ) Reception ()

5 Reception (+) 13 +12V
6 12G 14 N.C.
7 N.C. 15 N.C.
8 N.C. Shell  |FG

{b) Please use cable that meets the transceiver and AUI cable specifications for the transceiver
supply power.

Use the AJ71QE71N-B5 in consideration of the voltage drop (maximum 0.8V) of the
AJ71QE71N-B5 module.

AJ71QE71N-B5
or
A1SJ71QE71N-BS

Work station

—J

DC Power
supply

AUl cable
(Transceiver cable)

10BASES coaxial cable
= 1 . / ]

N-Type
connector

Terminator
for 10BASES

Transceiver

* Contact your local equipment vendor for the required equipment.

Fig 2.3 Example System Configuration
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Remarks

The transceiver power characteristics are

e Input terminal voltage 12V-5% to 15V+%%

¢ AUl cable direct current resistance 40 Q/km or under, maximum length 50m
¢ Maximum current consumption 500mA or less

Thus, the applicable transceiver supply power will be from 13.28 V1o 15.75 V.

Since the 0.8V voltage drop of the AJ71QE71N-B5 module is considered for the AJ71QE71N-B5, the
guideline of the transceiver supply power is 14.08V to 15.75V.

* Calculating the voltage drop (V) of the transceiver supply voltage

Voltage drop (V) = AUl cable direct current resistance (€/m) x AUl cable length (m)
x 2 (both directions) x transceiver consumption current (A) + AJ71QE71N-
B5 module voltage drop (V)

(Example) When using the A1SJ71QE71N-B5

2.0 (V) =0.04 (/m) x 50 (m) x 2 x 0.5 (A)

In this case, the target value of the transceiver supply power will be larger than 13.28 V.
13.28 (V) = 12V%% (11.28 V) + 2.0 (V)
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| The device shown in Fig 2.4 are required when connecting to 10BASE2. The user will
please arrange other than the F-type connector.

(a) 10BASEZ2 coaxial cable

10BASE2

Coaxial cable

Transmission medium 50Q

RG58A/U or RG58C/U

(b) F-type connector (for connecting to the QE71, included in the packaging)
ABRCON-F suitable products

(c) Terminator for 10BASE2 (BNC plug terminator for 10BASE2)
221629-4 (Tyco Electronics AMP K. K.) or equivalent product.

AJ71QE71N-B2
or
A1SJ71QE71N-B2

F-Type connector F-Type connector

Terminator 10BASE? coxial cable Terminator
for 10BASE2 for 10BASE2

AJ71QE71N-B2
or

A1SJ71QE71N-B2
===
==

Interface board

\ /m
77

* Contact your local equipment vendor for the required equipment.

Fig 2.4 Example System Configuration
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The devices shown in Figure 2.5 are required when connecting to the 10BASE-T. The

user will please arrange the required devices in advance.

{a) Use devices that meet the standard of the 10BASE-T communication interface in IEEE802.3.

(b) Hub

Use a hub that supports 10Mbps.

(c) Twisted pair cables

(1) Unshielded twisted pair cable (UTP) or shielded twisted pair cable (STP) category 3,

4,5

* Straight cables can be used.

(Correct operation is not guaranteed if a crossed cable is used to connect to an
external device via the 10BASE-T of the QE71. However, it is possible to use
crossed cables to connect to a QE71 module for data communication or to connect

to a GOT)

@ RJ45

Work station

Twisted pair cable

AJ71QE71N3-T,
AJ71QE71N-T
or
A1SJ71QE71N3-T,
A1SJ71QE71IN-T

RJ45

i

* Up to four levels of cascade connection are allowed for the hub.
* Contact your local equipment vendor for the required equipment.

Fig2.5 Example System Configuration
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2.4 Access to the QCPU and the MELSECNET/H Remote 1/0 Station

This section explains about the access to the QCPU of other station and the MELSECNET/H remote
17O station via a station in which a QE71 is installed and via an Ethernet or MESECNET/H (MELSECNET/
10 mode).

Please skip this section if no access will be made to the QCPU of other station and the MELSECNET/
H remote I/O station.

| Access to the QCPU

(8) Available exchange functions of the QE71
¢ Read/write data exchange in the PLC CPU

¢ Fixed buffer exchange (with procedure, without procedure)
* Data link command exchange

» Router relay exchange

e MELSECNET/10 relay exchange

(b) Actions of the QE71 for the QCPU

The following table shows the actions of the QE71 when accessing the QCPU from a
remote node via the local station installed with a QE71.

Access destination QCPU (other station)
Exchange function used QCPU (Q mode) l QCPU (A mode)
Read/write data exchange in the E71 command — Gan be agceszefAzSP/L\JSACPU (2
PLC CPU QE71 command an be accessed as Can be accessed
3) 4 as ASACPU (*2)
Data link command exchange Can be accessed as Q4ACPU (*3) Cannot be accessed

*1 Using the E71 command shown in Section 9.2.2, access can be made to the
QCPU's device memories shown by *5 in Section 9.2.2.
However, access cannot be made to the following devices among the device
memories shown by *5 in Section 9.2.2 for the Q00J/Q00/Q01CPU:

*Special relays (M9000 to M9255) cannot be accessed.

*Special registers (DS000 to D9255) cannot be accessed.
*2 Replace the target QCPU with the ASACPU in the explanation of this document.
*3 Replace the target QCPU with the Q4ACPU in the explanation of this document.

*4 Access can be made to the buffer memory of the intelligent function module/special
function module installed in the QCPU station.

{c) Support for a multiple PLC system of the QCPU

_To access a multiple PLC system of the QCPU using the "read/write data exchange in the
PLC CPU" function of the QE71, access should be made to the control PLC of the network
module/Ethernet interface module that has received a communication request message of
the QCPU station.

*

Access can be made to the control PLC with either the E71 or QE71 command.
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Access to the MELSECNET/H Remote I/O station
(a) Available exchange functions of the QE71
*  Read/write data exchange in the PLC CPU
*  Router relay exchange
e MELSECNET/10 relay exchange

{b) Available command

@ The following accesses can be performed using the QE71 command.

Available function Function
Read/write device memory Batch reading, batch writing
Random reading, testing (random writing)
Monitor data registration, monitoring
Batch reading of multiple blocks, batch writing of multiple blocks

Read/write buffer memory Reading/writing from/to the buffer memory of the Ethernet inter-
face module

Read/write buffer memory of intelligent| Reading/writing from/to the buffer memory of the specified intelli4

function module gent function module

@ The following devices of a remote /O station can be accessed using the read/write
device memory function.

Device type Device code Expression
Device For ASCIl | For binary | Device number range | .\ He?(- Remark

Bit Word code code adecimal

Special relay O SM 91H 000000 to 002047 @)

Special register O SD AQH 000000 to 002047 O

Input relay @) Xx 9CH 000000 to O01FFF O

Output relay O Y* 9DH 000000 to Q01FFF O

internal relay O M#* 90H 000000 to 008191

Link relay O Bx AOH 000000 to O03FFF QO | Assignment cannot be

Data register O Dx A8H 000000 to 012287 changed.

Link register O W B4H 000000 to OO3FFF O

Link special relay O SB A1H 000000 to O001FF O

Link special register O SW B5H 000000 to 0001FF ©]

I Transmission delay time via the network

For details on the transmission delay time via the network (MELSECNET/H, MELSECNET/10)
when accessing the QCPU of other station, refer to the explanation on the "Transmission
Delay Time of the Instruction Communication” in the reference manual of the network system
to be routed.

I Support for the MELSECNET/10 relay exchange function of the QE71

By using the MELSECNET/10 relay exchange function of the QE71, the following types of
accesses to other station can be performed via MELSECNET/H (MELLSECNET/10 mode):

¢ Read/write data exchange in the PLC CPU
¢ Data link command exchange

Replace the target MELSECNET/H (MELSECNET/10 mode) with the MELSECNET/10 in the
explanation of this document.
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2.5 Precautions for Network System Configuration

This section describes the precautions for the network system configuration using the QE71.

2.5.1 Precautions for the Selection of the QE71

| Communication frames when sending/receiving data to/from a remote node

{a) The QE71 can communicate with a remote node that handles frames of which the Ethernet
header for the data link layer is in accordance with the Ethernet standard.

It cannot communicate with a remote node that handles frames of which the Ethernet
header is in accordance with the IEEE802.3 standard.

This restriction is due to the differences in the types and lengths used in these Ethernet
headers. (Refer to Item 8 in Appendix.)

{b) As one method to confirm whether communication can be performed with the QE71 from
a remote node, send the "Ping command" to a QE71 in which initial processing has nor-
mally been completed. If a reply is returned from the QE71 to the remote node, it means
that the communication frame is compatible.

*The status of the QE71 in which initial processing has normally been completed:
The RDY LED flushes and X19 is ON.

*"Ping command": ICMP's echo request/echo reply function

I Communication with remote nodes

() The QE71 can send/receive data to/from a remote node that can support the TCP/IP or
UDP/IP communication protocol.

(b) A node, which is performing a normal communication using the "Ping command” men-
tioned above via the TCP/IP or UDP/IP communication protocol, can communicate with
the QE71.
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2.5.2 Precautions for the System Design

I Installation of equipment
{a) The installation distances between devices and the segment lengths must be within the
specification value ranges.

{b) For the installation of the 10BASES, 10BASE2 and 10BASE-T, we recommend that each
customer contact a professional contractor/cable manufacturer.

' Separating the communication lines
To prevent communication problems that may be caused by excessive messages being trans-
mitted over the communication line (congestion), do not allow unwanted messages to be
transmitted over the communication line as much as possible.
Some examples of preventing communication line congestion are as follows:

(a) Using a switching hub, gateway or router, separate the communication line for control and
the communication line for transmission/reception of general data and office information.

(b) Using a switching hub, gateway or router, separate the communication line to which a
personal computer is connected (segment) and the communication line to which a com-
puter for process control and a QE71 are connected (segment), so that no data other than
communication messages between connected devices can be transmitted over other lines
(segments).

I Checking normal operation in the communication counterpart's remote node

The following examples show how to check the status on the remote node side to prevent
communication from being disabled due to the occurrence of a sudden problem (down) on the
remote node side with which communication is being performed in the communication be-
tween devices.

(@) Using the QE71's existence check function
This function sends the "Ping command"” from the QE71.
For more details, refer to *2 at the end of Item 5.2.2.

{b) Duplex connection

By providing a separate connection for checking the status of the remote node side, the
status of the local station can be periodically notified to the remote node side. (The status
information of the self node is exchanged using a separate connection.)

* In this status check, change all connections with the applicable device from “closed" to
"open” when an abnormality is detected on the remote node side.

| Restarting the communication system
When designing a system, implement a feature to restart the communication system quickly
with which a communication error can be notified to the maintenance personnel by the use of
lamp display or buzzer sound in case the communication between devices is disabled due to
a device failure or line problem.
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2.5.3 Precautions for Accessing the QnACPU

| Available functions

The following table shows the available functions, and the dates of manufacturing as well as
the versions that support these functions.

PLC CPU
Function Q2ACPU

Q3ACPU g::s's:é;% Q4ARCPU

Q4ACPU
Batch read/write of multiple blocks All products can be used.
Data link command exchange Products whose date of Al products cannot
MELSECNET/10 relay exchange manufacturing is 97078 be used.
Connection of GPPW to QE71 (Ethernet connection) or later can be used. )
Access to remote PLC from MELSOFT product via QE71 (*1) '

*{  Access to a remote PLC can be performed via the QE71 depending on the product.
For more details, refer to the manual of each product.
GPPW:  SW2D5C/F-GPPW-E or later
MX Component: SWOD5C-ACT-E or later

*2 These functions can be used for the Q4ARCPU for which function addition has
been implemented if its date of manufacturing begins with "0012" (last two digits of
the year + two-digit month) and the software version is B or later.

GPPW can set up the parameters necessary to use these functions if its version is
6.05F or later.

For an overview, see ltem 4.8. For more details, refer to the manual of each product.

Also, refer to the user's manual of the Q4ARCPU for which function addition has been
implemented (IB-66686-B or later products).

| Support of redundant Q4ARCPU systems
@ The QE71 does not support redundant Q4ARCPU systems.

(@ When using a QE71 in a redundant Q4ARCPU system, the available functions will be
limited to those when the QE71 is used with the Q4ACPU. *3
The operation status of each Q4ARCPU (control system, standby system) in a redundant
system can be checked with the SM1516 special relay.

*3  When using the AJ7T1QE71 or AJ71QE71-B5 on the main base units of a redundant
system, use products of software version "D" or earlier in both systems, or use
products of software version "E" or later in both systems.
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3. SPECIFICATIONS

This section explains the QE71 general specifications, performance specifications, and transmission
specifications.

3.1 General Specifications

This section explains the QE71 general specifications.

Table 3.1 General Specifications

Item Specifications
Usage environment tem- 010 55°C
perature
Storage environment tem- 20 10 75°C
perature
Usage environment humidity 10 to 90%RH, No condensation formation
Storage environment humidity 10 to 90%RH, No condensation formation
When there is intermittent vibration Sweep frequency
Frequency Acceleration Amplitude
10 to 57Hz — 0.075mm ; ;
 itrati Conforming to JIS B 10 times each in
Anti-vibration 3502, IEC 61131-2 57 to 150Hz . 9.8m/.s2 ' — X,Y,Z directions
When there is continuous vibration (for 80 min.)
10 to 57Hz — 0.035mm
57 to 150Hz 4.9m/s? —
Anti-shock Conforming to JIS B 3502, IEC 61131-2
(147m/s?, 3 times in each of 3 directions X,Y,2)

Usage environment No corrosive gas, etc.
Usage altitude *3 2,000m or less
Installation location Inside the control panel
Over voltage category *1 Il orless
Pollution level *2 2 0rless

*1 Shows if an estimate has been made for which distribution areas the connections will be done for
the device from the public power grid to the device installation area inside the configuration.

Category |l applies to equipment that receives its power from fixed facilities. The surge resistance
voltage for equipment rated to 300V is 2,500V.

*2 Shows the index for inductive matter generation in the environment in which the equipment is used.
Pollution level 2 is when only non-conductive pollution occurs. A temporary conductivity caused by
condensation must be expected occasionally.

*3 Do not use or store the PLC under pressure higher than the atmospheric pressure of altitude Om.
Doing so can cause a maifunction.

When using the PLC under pressure, please contact your sales representative.
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3.2 Performance Specif

ications

This section explains the performance specifications of the QE71.

Table 3.2 Performance Specifications

Specifications
ftem AJ71QE7INS-T AJ7T1QE7IN-T AJ71QE71N-B5 AJ71QE71N-B2
A1SJ71QE71N3-T A1SJ71QE7IN-T | A1SJ71QE7IN-B5 | A1SJ71QE71N-B2
. 10BASE-T 10BASES5 10BASE2
Data transmission speed 10Mbps
Communication mode Half-duplex
Transmission method Base band
Transmission | Maximum distance between nodes — 2500 m (8202.10 ft.)[ 925 m (3034.77 ft)
specifications | Maximum segment length 100 m (328.08 ft.) (*1) 500 m (1640.42 ft.) | 185 m (606.96 ft.)
Maximum ”Um,ber of Cascade connection, up to 4 stages 100 units/segment | 30 units/segment
nodes/connection
Minimum node interval — 25 m (8.20 ft.) 0.5m(1.64 1)
;2”22?;& S:oTsliroie?:lzlv::e]zﬁs([)r:sﬁa- 8 connections (Connections that can be used by sequence programs)
data .
storage  |Fixed buffer 1K words x 8
memory | Random access buffer 6K words x 1

Number of remote nodes that can be
communicated in a single initial processing

No restrictions

EEPROM write frequency

Maximum of 10,000 times in the same area

Number of occupied I/0 points

32 points/1 slot (I/0 assignment: special 32 points)

, " [NTIQETINGT : 0537 AITTQEZIN-T : 0.40A [AJTIQE7TN'B5 : 040AIAJTIGE7INB2 : 0.56A
5 VDG internal current consumption  |a{gj71QE7N-T: 0.53A0 AISJ7TIQE7IN-T: 0.40A |A1SJ71QE7IN-B5: 0.40AJA1SJ71QE7IN-B2: 0.53A
Modutar jack D-sub connector BNC connector
Connector (RJ45) (male 15 pins)
Unshielded twisted pair . . .
, cable (UTP), or shielded Uzzrgz‘t‘#;"zt;‘; i‘;a" AUI cable Coaxial cable
Connection cable twisted pair cable (STP) (twisted pair cable) | (RG58A/U or RG58C/)
) category 3,4 or5
rated in category 3,4 or 5

12 VDC external power supply
capacity (for transceiver)

("2

External dimensions

AJT1QETING-T, AJTIQE7IN-T, AJ71QE71N-Bs, AJ7T1QE71N-B2
: 250 9.84) (H)x37.5(1.48) W) x 106 (4.17) () [mm(in.)]
A1SJ71QE7ING-T, AISJ71QE7ZIN-T, A1SJ7T1QE7IN-B5, A1SJ71QE7ZIN-B2

: 130 (6.12) (H) x 34.5 (1.36) (W) x 84 (3.70) O) [mm(in.)]
*All do not include the protruded section on the front surface.

Weight

AJTIQETANG-T : AJTIQETIN-T :
0.30 kg (0.661b.) 0.30 kg (0.661b.)
ATSJTIQETING-T: | AISJTIQETINT:
0.18kg (0.37Ib.) 0.17 kg (0.371b.)

AJ71QETIN-B5 :
0.33kg (0.73Ib.)
A1SJ71QE7IN-B5 :

AJT1QETIN-B2 ;
0.35kg (0.771b.)
A1SJ71QE7IN-B2 :

0.19kg (0.42Ib.)

0.20kg (0.441b.)

*1 The length between the hub and a node.

*2 Itis necessary to use a power supply that satisfies the specifications of both the transceiver and AUl cable.

{Refer to Section 2.

3.

Use the AJ71QE71N-B5 in consideration of the voltage drop (maximum 0.8V) of the AJ71QE71N-B5 module.
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The distances between nodes and the segment lengths are shown in the figures below.
10BASES, 10BASE2 10BASE-T

Segment length

Transceiver

oooooooo

Maximum 100 m

Up to 4 stages of 328 ft.)
cascade connection < Maximum 100 m
can be used. (328 1t.)

uuuuuu

Maximum distance
between nodes

Segment length
Segment length

L

=0
| E—

|
I
=)
=
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3.3 Data Codes During Exchange

This section explains the data codes used when exchanging between the QE71 and remote node or
PLC CPU.

I The data codes used during exchange are given below.
@ Between QE71 and the remote node

The data exchange function makes it possible to conduct exchange by selecting either
binary code or ASCI! code as shown in the table below.

Switching between binary code and ASCII code is done using the exchange condition
setting switch (SW2: Data code setting) on the QE71.
(For details refer to ltem 4.3.2)

O : Selection possible

Table 3.3 Codes that can be selected (*1) x : Not possible
Data exchange function Binary code | ASCII code | Function explanation item

] With procedure O O Chapter 6
Fixed buffer exchange Without procedure O x (*3) Chapter 7
Random access buffer exchange O O Chapter 8
Reading/writing data in the PLC CPU (General o o Chapter 9
data exchange) Chapter 10
File transmission (FTP server function) {2) Chapter 13
Data link command exchange O x (*3) Chapter 14
MELSECNET/10 relay exchange @) x (*3) Chapter 15

*1 When using autdmatically opened UDP/IP Port, the following functions make data ex-
change possible, but in all of the cases, exchange using ASCII code is not possible.

Binary code is always used regardless of the QE71 exchange condition setting switch
(SW2: Data code setting) setting.

@ Reading/writing data in the PLC CPU
(@ Data link command exchange
® MELSECNET/10 relay exchange

*2 |t is possible to switch between binary code and ASCII code using the FTP server
function, but whether the data is handled in 1 byte units or line units depends on whether
the FTP server is ASCIl or binary.

The code system of this explanation is a separate issue.
*3 Communication can be performed using the binary codes shown in the figure below:
@ Between QE71 and PLC CPU

Received binary code.

QE71

Binary code

Binary code

€ »

PLC
CPU

Exchange data

storage area
Exchange
remote node

Binary/ASCIl | ASCHl code
conversion

Fig 3.1 Exchange Data Code System
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| When exchanging using the ASCIl code, the 1 byte binary code data is automatically
converted into the 2 byte ASCIl code.

Example:
Binary code data ASCIl code data
151 R 31H, 351

(One byte) Y

(Two bytes)
1234n ‘31H, 324, 33H, 34H

(Two bytes) " 2n 3t 4

(Four bytes)

| The amount of data that can be exchanged at one time between the QE71 and remote
node depends on the function used and the data code setting (binary/ASCIl) selected
using the exchange condition setting switch (SW2 : Data code setting) on the QE71.

The following table shows the maximum amount of exchange data that can be sent at
one time for each data exchange function.

Table 3.4 Exchangeable Data Amount

Data exchange function Exchangeable data size
Fixed buffer exchange With procedure 1017 words (binary code), 508 words (ASCII code)
Without procedure 2046 bytes
Random access buffer exchange 1017 words (binary code), 508 words (ASCIi code)
Reading/writing data in the PLC CPU Equivalent to the maximum number of points that can be
(General data exchange) specified by each command/instruction: Maximum 1920 bytes
File transfer (FTP server functions) Maximum 1 file

Equivalent to the maximum number of points that can be
specified by each command/instruction: Maximum 960 bytes
MELSECNET/10 relay exchange 480 words

Data link command exchange
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3.4 Functions

3.4.1 List of Functions

Table 3.5 List of QE71 Functions

Exchange partner module

[72]
é o . Remote | QE71 | QE71 | QE71 | E71
0 Description of functions node . . . .
i QE71 |Refote | QE71 | E71 | QET1
{1) Exchange between the PLC CPU and remote nodes in the Ethernet
Q is done on a 1:1,1:n basis. When With Procedure is used, exchange %
= is conducted while a handshake is being done with the remote node. | £ 3 o o o o o
§ (2) When condugcting exchange with a remote node, the fixed buffer (one = §
o area for each 1k word) has 8 areas (however, please refer to ltem 3.3 e
:.“5’ regarding the amount of data that can be exchanged at one time.)
o (3) The exchange partner and usage application {transmission/recep-| .. ©
E tion) for the fixed buffer is set by the exchange parameters. _§ § o o o o o
I (4) Exchange can be done with the connection and remote node that § g
is in the Ethernet. o
(1) Read/write exchange for the QE71 random access buffer memory can
o be conducted from multiple nodes.
% (2) Random access buffer used to exchange with remote nodes is 6k words.
-8 ° A continuous area can be read/written from the PLC and remote nodes.
g o (However, please refer to ltem 3.3 regarding the amount of data that can
§ %’ be exchanged at one time.) O X X
g % |@) During random access buffer exchange, the random access buffer can
3 be used as a common buffer memory within the network without specify-
é ing the memory area for each connection.

{(4) Exchange can be done with remote nodes that are ending the connec-
tion open processing in the Ethernet.

(1) The data in the PLC CPU such as that for each device, file data,
and special function module buffer memories, etc., are read/writ-
ten in the PLC CPU that is installed in the QE71 using request
from the remote node.

(2) When the PLC installed in the QE71 is connected to the
MELSECNET, the exchange from remote node with the remote sta-
tion PLC CPU can be done via the MELSECNET. (Please refer to
ltem 9.1 for details regarding data exchange with remote stations.)

(3) Exchange can be done with remote node that is doing connection
open processing end in the Ethernet. In addition, if an automatic
open UDP/IP Port is used, exchange can be done even if the local
PLC CPU is stopped.

(1) The sequence programs SEND, RECV, READ, WRITE, REQ, ZNRD, ZNWR
commands are used to read/write to each device, send and receive data, con-
trol the state, and read/write time data for the PLC CPU installed in the QE71.

(2) When the PLC installed in the QE71 is connected to the MELSECNET, exchange O X
from the PLC CPU to remote PLC CPU can be done via Ethemnet or MELSECNET.

(8) Exchange can be done with remote PLC CPU (maximum 8 stations) that
is ending connection open processing in the Ethernet.

(1) This function is used for the communication lines for which open pro-
cessing by the sequence program has been completed.

(2) After the open processing has been completed and when the PLC CPU
becomes in the STOP status or when the open request signal/initial re-
guest signal is turned off, data exchange can be continued from remote
nodes to QE71.

exchange
O
X
X

Read/write data exchange
in the PLC CPU

E71 command | QE71 command
exchange
O
X
X

Data link command
exchange

Exchange when the
PLC CPUisinthe
STOP status
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Exchange partner module

1]

c

2 o . Remote | QE71 |QE71 |QE71| E71
Q Description of functions ncfe . L . .
iz QE71 |Remote|QE71 | E71 |QET1

node
(1) The TCP/P standard protocols FTP server functions are used to read /

3 write data from the QnACPU file and to read the file list.

% (2) All files handled by QnACPU, such as parameter, sequence program,

g and data file, can be accessed using FTP commands. o x x

i (3) Exchange can be done with the remote node if the initial processing for

QE71 has ended.

(1) Data exchange by UDP/IP that broadcasts the applicable data simulta-
neously to all remote nodes on the same Ethemet as the request origin.
However, the remote node is required to get rid of reading when the
received message by simultaneous broadcast is not necessary. O O O %

(2) Simultaneous broadcast cannot be done for router relay and MELSECNET/
10 relay exchange.

(8) Exchange can be done from remote nodes that are ending connection
open processing in the Ethernet.

(1) Conducts data exchange over multiple networks when Ethernet and
MELSECNET/10 are mixed in the same network, and when there are
multiple relays in the Ethernet.

(2) The maximum number of relays is 7 and relays can be done in the QE71
and QLP21/QBR11. (Relays between each network with the same user O o x
specified network No. and address as that of the MELSECNET/10)

(8) Exchange can be done with the remote node if the initial processing for
QE71 has ended.

(1) Exchanges data via the routers that are connected in the Ethernet net-
work system. (QE71 does not operate as a router.)

{2) Exchange is possible via a router by data transmission after TCP’s active
open and UDP open.

(8) Exchange can be done with the remote node that is ending the connec-
tion open processing in the Ethernet.

(1) Checks if the partner node is operating correctly when exchange has not
been done with the partner node for a specified period of time after con-
nection open processing has ended.

(2) Closes the line (connection forced disconnect) if the QE71 exchange con-
dition setting switch (SW1) is off when the partner node is not operating
correctly.

(1) Stores the data exchange setting values (parameters) that are registered
in the EEPROM built into the QE71 in the buffer memory as the default
values when the QE71 is booted up. @)

(2) Conducts the above registration to the EEPROM when the request is
received from the squence program or the remote node.

(1) Stores a maximum of 16 sets of error history information, such as mes-

communication

MELSECNET/10 relay | Simuftaneous broadcast
exchange

Router relay
exchange

Existence
check

EEPROM
registration

(0]
?i;, § sage subheaders and partner node IP address, in the buffer memory when
£ a data exchange error occurs.
L% scg (2) This error history information makes it easy to analyze the cause of data
o exchange trouble.
é (1) Conducts a hardware check including QE71 transmission and reception
L = circuits.
3 e
"56

QO : Executable x : Not executable
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3.4.2 Relationship between Communication Remote Node and Added Func-
tions for Each Communication Function

Shows what partner equipment can be exchanged with and what added functions can be used for

each exchange function.

Table 3.6 Relation between Exchange Partner Nodes and Added Functions

*1 Only valid during UDP.

Communica- Added functions
Exchange partner | . format | Simulta- |VELSECNET | Pairing | Exist- | e | Setroe
neous |/10relay | ex- ence | . oatc | PLCCPUIS
Remote broad- |exchange | change | check openUDP | inthe STOP
Exchange functions node | E71 | QE71 |TCP/P|UDP/P| - cast port status
With
Fixed buffer | procedure O O © O © X X O O x x
exchange Without .
procedure O O O O O {Oo¢ x O O x x
Random access
buffer exchange O X x O O x X X O x %
QET71
Read/write | command O X x O O (o] O X o3| O O
data exchange
exchange E71
inthe PLC CPU | command O x x O O X X X O x O
exchange
Data link command
exchange x x O x O O ¢ O x x O O
File tranfer
(FTP server function) O x x x O x % x x x O
Router relay exchange .
(router relay functions) O O O © O 10| x _ T — O
O : Usable x:Unusable — : None

*2 Data is broadcast simultaneously after it is transmitted to the router and when it reaches the desig-

nated network. (UDP/IP)

*3 Only valid with nodes opened by the sequence program.
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3.5 Send and Receive Processing

3.5.1 Message Division and Data Length

The message exchanged between the QE71 and the remote node is sometimes allocated by the local
node or remote node transmission/reception buffer capacity.

Below is shown the message data length when it is allocated and transmitted or received.

* Reception data determination method
Messages received on the same connection are subject to the following subheader and data length
determinations to determine the processing to be used.
* Subheader : This is used to determine whether the message is used to perform fixed buffer
exchange, random access buffer exchange, or data read/write exchange in the
PLC CPU.
¢ Data length : This is used to determine the number of remaining data.

I When the QE71 receives data the message is reconstructed using the following data
link (hereafter internal data length) when the message is reconstructed from the TCP/
UDP level.

@ Data length in the data bearing fixed buffer exchange or random access buffer exchange.

® The data length calculated from the command message contents when data is read or
written in the PLC CPU.

| The QE71 performs the following processing when the internal data length and the data
amount that is actually transmitted differ.

@ When the transmitted amount is less
e Waits until the remaining data is transmitted.

* If the next data is not sent within the response monitoring timer value (tem 5.2.2) the
message currently being received will be ignored and the next processing (receive rate
form initial message) will begin.

® When the transmitted data amount is more
¢ Determined to be a transmission with two or more messages linked together.

¢ The data from the first data received until the internal data length is handled as the initial
message and that coming immediately thereafter is handled as the next message. (An
error will be generated if there is subheader analysis being conducted or if processing is
being conducted for the second message or thereafter.)

(Example) Message transmitted has one message from the partner node

Subheader Data

Determined as a message by the QE71

' .
«———— First message > Second message ——»

Subheader Data Subheader Data
A

i
This portion is actually not a subheader
so a command/response undefined
error occurs.
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(1) If the error mentioned in above is generated, an error code is stored for one of the error
information storage areas shown below in the QE71 buffer memory.

e Exchange state storage area e Error log area

3.5.2 Continuous Processing Over the Same Connection

The following explains the procedure to transmit data between QE71 and other nodes over the same
connection, and the QE71 processing when continuous data transmission is performed from other
nodes to the QE71 over the same connection.

| Procedure to trinsmit data between other nodes and QE71
When transmitting data between other nodes and QE71, perform data transmission after the
processing for the previous data transmission is complete.

For example, when data transmissions accompany responses, the next data transmission
should be commenced after the response to the previous transmission is received.

* If data transmission is continued without following the above procedure, an error may be
generated on the QE71 side, the connection may be closed, or the open error detection
signal (X18) may turn on.

The QE71 processing during continuous data transmission is performed from other nodes to QE71
The following explains the QE71 processing when it receives a new message that has no
relationship to the current processing, which is the processing of the message received previ-
ously over the same connection.

(a) The processing of the message received first is performed.

(o) After the processing of the message received first is complete, the processing of the next
message will be commenced. (The processing of the next message will be suspended.)

Example: When a random access buffer read request is received via connection 1 while
the receive processing for fixed buffer exchangeis in progress

@ The receive processing for the fixed buffer exchange is continued (*1).

@ Aiter the receive processing for the fixed buffer exchange is completed, the
processing for random access buffer read is executed.

*1 The “receive processing for fixed buffer exchange in progress” is
defined as the period of time from when the receive end signal (X0)
turns on until the receive end confirmation signal (Y0) turns off.

3.5.3 Conditions for Issuing a Forced Disconnect

When the following conditions occur with the TCP/IP communication, the QE71 sends a connection
forced disconnect to the remote node to forcefully close the line. (ABORT (RST) command transmission)

@ When the initial request signal is turned off in the state that the open processing has ended on the
connection used.

® When the remaining messages are not received within the response monitoring time when data
allocation is being received.

® TCP transmission error occurs when OFF {close) is selected using the exchange condition setting
switch (SW1 : line processing selection during TCP time out error).

@ When an existence check trouble is detected for the existence check connection.

® When an open request is performed again from the remote node side to the QE71 port that
either active or full-passive open for performing TCP/IP communication has normally been ended.
Or when an open request is performed using the same port number again from the identical
remote node to the QE71 port that Unpassive open has normally been ended.

3-9
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3.6 1/0 Signals for the PLC CPU

This section explains the QE71 1/0 signals.

The /O signal allocation shows that the QE71 is installed in the O slot of the basic base units. It means
that device X receives an input signal from the QE71 to the PLC CPU and that device Y receives an
output signal from the PLC CPU to the QET71.

3.6.1 List of I/0 Signals

Table 3.7 List of I/0 Signals for the PLC CPU

Signal direction QE71 to PLC CPU Signal direction PLC CPU to QE71
Device| Signal name Device| Signal name

No. No.

X0 | Transmission normal end signal or reception end signal For connection 1's | YO | Connection number 1

X1 | Transmission error detection signal or reception error detection signal] fixed buffer exchange| Y1 | Connection number 2 | Transmission
X2 |Transmission normal end signal or reception end signal For connection 2's | Y2 | Connection number 3 | request signal
X3 | Transmission error detection signal or reception error detection signal| fixed buffer exchange| Y3 | Connection number 4 |and reception
X4 |Transmission normal end signal or reception end signal For connection 3's | Y4 | Connection number 5 |end check
X5 | Transmission error detection signal or reception error detection signal| fixed buffer exchange| Y5 | Connection number 6 |signal

X6 {Transmission normal end signal or reception end signal For connection 4’s | Y6 | Connection number 7

X7 | Transmission error detection signal or reception error detection signal] fixed buffer exchange] Y7 | Connection number 8

X8 | Transmission normal end signal or reception end signal For connection 5’s | Y8 | Connection number 1

X9 | Transmission error detection signal or reception error detection signal| fixed buffer exchange| Y9 | Connection number 2

XA |Transmission normal end signal or reception end signal For connection 8's | YA | Connection number 3

XB | Transmission error detection signal or reception error detection signal fixed buffer exchange| YB | Connection number 4 | Open request
XC |Transmission normal end signal or reception end signal For connection 7's | YC | Connection number 5 | signal

XD | Transmission error detection signal or reception error detection signalf fixed buffer exchange| YD | Connection number 6

XE |Transmission normal end signal or reception end signal For connection 8’'s | YE | Connection number 7

XF | Transmission error detection signal or reception error detection signal] fixed buffer exchange] YF | Connection number 8

X10 |{Connection number 1 Y10 | EEPROM read request signal

X11 |Connection number 2 Y11 | EEPROM write request signal

X12 [Connection number 3 Y12

X13 [Connection number 4 . Y13

- Open end signal

X14 |Connection number 5 Y14 |Usage prohibited

X15 |Connection number 6 Y15

X16 |Connection number 7 Y16

X17 |Connection number 8 Y17 | COM.ERR LED turn off request signal
X18 |Open error detection signal Y18 | Usage prohibited

X19 |Initial normal end signal Y19 | Initial reguest signal

X1A |Initial error detection signal Y1A

X1B8 |Usage prohibited Y1iB
X1C |COM.ERR LED turned on signal Y1C
X1D |EEPROM read end sigral y1p | Usage prohiited

X1E |EEPROM write end signal Y1E

X1F |Watchdog timer error detection signal Y1F

Important

malfunction of the PLC system.

(1) Among the I/O signals for the PLC CPU, do not output {ON) the signals that are "usage prohib-
ited." If any output is performed with respect to "usage prohibited” signals, it may result in the

(2) To perform each processing shown in Chapter 5 and succeeding sections, be sure to check
the ON/OFF timing of the output signal (Y) and the input signal (X} shown in the applicable
explanatory items, and then perform output relative to the output signal.
If ON/OFF of the output signal has not been performed according to the procedure shown in
the applicable explanatory items, the QE71 will not be able to operate normally.
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3.6.2 Detailed Explanation of I/O Signals

This section explains about the 1/0 signals ON/OFF timing and conditions shown in Table 3.7 (on the
previous page). The codes in the parentheses are the device numbers that correspond to Table 3.7.

Transmission normal end signal and reception normal end signal (X0, X2, X4, X6, X8,
XA, XC, XE)
These signals are used when exchange is conducted with the fixed buffer. These signals are
not used when exchanging with the random access buffer or when reading and writing data in
the PLC CPU. Used as the transmit rormal end signal when the appropriate fixed buffer trans-
mission is used. Used as the reception end signal when the appropriate fixed buffer reception
is used.

(2) When used as transmission end signal

rWhen exchanging with procedure

@ Data is transmitted when the transmission request signal (YO to Y7) is turned on.
@ The remote node that has received the data returns a response to the QE71.

® The transmit normal end signal is turned on when a response is returned by the remote
node.

@ The transmit normal end signal is turned off when the transmit request signal (YO to Y7)
is turned off.

® The transmission normal end signal is not turned on when the end code returned from
the remote node is anything other than OOH. The transmission error detection signal
X1, X3, X5, X7, X9, XB, XD, XF) is turned off.

[When exchanging without procedure\

@ Data is transmitted when the transmission request signal (YO to Y7) is turned on.

@ The transmission normal end signal is turned on when the data transmission from the
QE71 is completed.

® The transmission normai end signal is turned off when the transmission request signal
(YO to Y7) is turned off.

@ The transmission normal end signal is not turned on when a transmission error is gen-
erated. The transmission error detection signal (X1, X3, X5, X7, X9, XB, XD, XF) is

turned on.
[When fixed buffer number 1 is used]
(With procedure) (Without procedure)
Transmission request Transmission request
signal (YO) signat (YO)
Transmission normal Transmission normal
end signal (XO) end signal (X0}
& &
o ] ©
gl |2 g
3| I8 3
3 2 3
8 @ g
[eR [eR
Remote node Remote node
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(b) When used as reception end signal

|When exchanging with procedure
@ Tums on when the QE71 receives data from a remote node.

® Can be used as the handshake signal when reception data is read from the PLC CPU
using the FROM command, etc.

® The reception end check signal (YO to Y7) is turned on after the reception data is read
using the FROM command, etc.

A response is returned to the remote node that transmitted the data.
@ Reception end signal is automatically turned off after a response is sent to the remote
node.

® The reception end signal is not turned on when problem data is sent from the remote
node.

IWhen exchanging without procedure
@ Turns on when the QE71 receives data from a remote node.

(® Can be used as the handshake signal when the received data is read from the PLC
CPU using a FROM command, etc.

@ The receive end check signal (YO to Y7) is turned on after the receive data is read using
the FROM command, etc.

@ The receive end signal is automatically turned off when the receive end check signal is
turned on.

® The receive end signal is not turned on when following data is transmitted from a re-
mote node.

[When the fixed buffer number 2 is used]
(With procedure) (Without procedure}

Reception end Reception end

signal (X2) signal (X2)
Receive end check Receive end check
signal (Y1) signal (Y1)

Response
transmission end

PUBWILIOD B1e(]
ssuodsey

)
2
Q
0
o
3
3
ot
5
a

Remote node Remote node
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| Transmission error detection signal or reception error detection signal
(X1, X3, X5, X7, X9, XB, XD, XF)

This signal is used when fixed buffer exchange is performed. This signal is not used for random
access buffer exchange or exchange when reading or writing of data inside the PLC CPU is
conducted.

When an applicable fixed buffer is used for transmission, use it as a transmission error
detection signal. i

When an applicable fixed buffer is used for reception, use it as a reception error detection
signal.

(a) When usedw as the transmission error detection signal

[ When exchanging with procedur(ﬂ

(1) The transmit error detection signal is turned on when the response from the remote
node is not returned within the response monitor time (Refer to Item 5.2.2) after data
is transmitted from the fixed buffer.

(2) The transmission error detection signal is turned on when the specified retry process-
ing (Refer to ltem 5.2.2.) is conducted when the “ACK” is not returned after data is
sent from the fixed buffer that is using the TCP connection. (Retry processing is not
performed for UDP)

(38) The transmission error detection signal is turned on when the finish code response
received from the remote node is anything other than O0H after data has been trans-
mitted from the fixed buffer.

(4) When the transmission error detection signal is turned on, the error contents can be
checked by reading the fixed buffer transmission error code storage area {buffer memory
125, 135, ...195).

(5) The transmission error detection signal is turned off when the fixed buffer transmission
request signal (YO to Y7) is turned off.

IWhen exchanging without procedure]

(1) The transmission error detection signal is turned on when the specified retry process-
ing (Refer to Item 5.2.2) is performed when the “ACK” is not returned after the data
has been transmitted from the fixed buffer using the TCP connection (Retry process-
ing is not performed for UDP.)

(2) When the transmission error detection signal is turned on, the error contents can be
checked by reading the fixed buffer transmission error code storage area (buffer memory
125, 135, ...195).

(8) The transmission error detection signal is turned off when the fixed buffer transmission
request signal (YO to Y7) is turned off.

(b) When used as the reception error detection signal

(1) When close processing is performed for the corresponding connection upon receiv-
ing Close/Abort (RST) from the partner remote node before the completion of the
previous data reception processing, the reception error detection signal may turn on.

(2) When Close/Abort (RST) is received from the partner remote node after the completion
of data reception processing, the reception error detection signal does not turn on.

(3) If the reception error detection signal is on when close processing is performed for the
corresponding connection according to (1) above, turn off the open request signal (Y8
to YF) after turning off the reception completion confirmation signal at the timing shown

in Remarks in of ltem 5.5.3.
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Open end signal (X10 to X17)

{a) When the connection open request signal (Y8 to YF) is turned on by the sequence program
the exchange parameters are checked and open processing is executed. Here if open
processing is performed normally the open end signal (X10 to X17) is turned on.

(b) When the open request signal is turned on and open processing is not performed normally
the open error detection signal (X18) is turned on. (In this case the open end signal is not
turned on.)

{c) Only data can be exchanged with the remote node for which the open end signal (X10 to
X17) is turned on (fixed buffer exchange, random access buffer exchange, and reading and
writing from the PLC CPU exchange).

(d) The open end signal (X10 to X17) ON/OFF can be checked using the LED display (BUF1 to
BUFB8) on the front of the QE71.

(e) The open end signal (X10 to X17) is turned off when the open request signal is turned off by
the sequence program. In the following case the open end signal (X10 to X17) is not turned
off. (Refer to ltem 5.5.3)

@ When an error is generated.
® When CLOSE or ABORT (RST) commands are received from the exchange remote node.
® When a response monitor timer error occurs.

@ When an error occurs with an existence check function.

Open request signal (Y8 to YF) j‘ 5—
)

Open end signal (X10 to X17 Jy -

| Open error detection signal (X18)
(8) When the connection open request signal (Y8 to YF) is turned on by the sequence program
the exchange parameters are checked and if an error is detected the open error detection
signal is turned on.

{b) The open error detection signal is turned on when the open request signal (Y8 to YF) is
turned on and open processing is not performed normally.

(c) The open error detection signal is turned on when the TCP or ULP time-out error is gener-
ated when the QE71’s exchange condition setting switch (SW1: line processing selection
during TCP time-out error) is turned off (close).

{(d) When the open error detection signal is on the error contents of the connection for which
an error has occurred can be checked by reading the error codes such as open error code
storage area (buffer memory 124, 134, ...194) or the error log lock in the exchange state
storage area.

(e) The open error detection signal (X18) is tumed off when the open request signal (Y8 to YF)
is turned off for the connection for which the open error is occurring.

{f) When there are multiple open errors the open error detection signal (X18) will not turn off
unless all of the corresponding open request signals are turned off.

Open request signal (Y8 to YF) j 5—
Open error detection signal (X18) i -
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Initial normal end signal (X19)

(a8) When the initial request signal (Y19) is turned on by the sequence program the initial pa-
rameters are checked and initial processing is executed. Here if initial processing is con-
ducted normally the initial normal end signal (X19) is turned on.

(b) If the initial processing is not conducted normally the initial error detection signal (X1A) is
turned on. (In this case the initial normal end signal (X19) is not tured on.)

{c) When the installed station is reset by turning on the QE71’s exchange condition setting
switch (SW3: automatic start mode setting), initial processing is executed following the
contents registered in QE71’s EEPROM. At this time, initial normal end signal is turned on
when the initial processing ends normally.

| Initial error detection signal (X1A)

(a) The initial error detection signal (X1A) is turned on and the initial request signal (Y19) is on
and initial processing does not end normally.

(b) The initial error detection signal tums on when a hardware error occurs after initial process-
ing ends normally. (The initial normal end signal is turned off.)

(c) When the initial error detection signal (X1A) is turned on, the error contents can be checked
by reading the exchange state storage area’s initial error code storage area (Refer to Item
5.6.1 buffer memory 105).

(d) The initial error detection signal (X1A) is tumed off when the initial request signal is turned
off.

(e) When the installed station is reset by turning on the QE71’s exchange condition setting
switch (SW3: autonomic start mode setting), initial processing is executed following the
contents registered in the EEPROM in the QE71. At this time, if there is a EEPROM error or
a registered contents error, the initial error detection signal will be turned on. The error
details can be checked by reading the buffer memory exchange state storage shown be-
low.

¢ |nitial parameters error storage area (buffer memory 105}
* EEPROM registration state storage area (buffer memory 112)

* When checking the registered contents of the EEPROM please follow the explanation
inltem 4.9.2.

Initial processing parameters T0
(Refer to ltem5.2.2)

Initial request signal (Y19) E ________________

QE71 initial prosessing

Initial normal end signal (X19) /a“ \/

When normal end

Initial normal end signal (X1A)
When error end
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| 7 || COM.ERR LED turned on signal (X1C)

(a) The COM.ERR LED turned on signal (X1C) is turned on when the QE71 main module’s
COM.ERR LED is turned on when and exchange error occurs with a remote node. (Refer
to ltem 17.2 *1)

{b) The COM.ERR LED turned on signal (X1C) is turned off when the COM.ERR LED turn off
request signal (Y17) is turned on. (COM. ERR. LED is turned off.)

COM.ERR LED turned off request signal (Y17)

{LED turned ON}) (LED turned OFF)

COM.ERR LED turned on signal (X1C) AJ_—%—

EEPROM read end signal (X1D)

(8) The EEPROM read end signal (X1D) is turned on after the data registered in the EEPROM
in the QE71 is read when the EEPROM read request signal (Y10) is turned on.

{b} Whether the read was normal end or error end can be checked by reading the EEPROM
read results storage area (buffer memory 114) of the buffer memory exchange state stor-
age area. (Normal end if the storage value is 0 and the error end if the storage is anything
other than 0.)

(c) When the read ends normally the read contents are stored in the buffer memory for the
read specified data.

(d) The EEPROM read end signal (X1D) is turned off when the EEPROM read request (Y10) is
turned off.

EEPROM read end signal (X1D) j §

EEPROM read request signal (Y10)

EEPROM write end signal (X1E)

(a) When the EEPROM write request signal (Y11) is turned on, the write specified data is
registered (stored) in the EEPROM, and the EEPROM write end signal (X1E) is turned on.

(b) Whether the write was normal end or error end can be checked by reading the EEPROM
write results storage area (buffer memory 115) of the buffer memory exchange state stor-
age area. (Normal end when the storage value is O and error end when the storage value is
anything but 0.) -

(c) The EEPROM write end signal (X1D) is turned off when the EEPROM write request (Y11) is
turned off.

EEPROM write end signal (X1E) i {'

EEPROM write request signal (Y11)
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I Watchdog timer error detection signal (X1F)
The watchdog timer detection signal (X1F) is turned on when a watchdog timer (approximately
300 ms) error occurs when the QE71 self diagnostic is used.

| Transmission request and reception end check signal (YO to Y7)
This signal is used when fixed buffer exchange is conducted.

This signal is not used for random access buffer exchange and reading and writing data from
the PLC GPU exchange.

Used as a transmission request signél when the appropriate fixed buffer is used for transmis-
sion.

Used as the reception end check signal when the appropriate fixed buffer is used for recep-
tion.

(a) When used as transmission request signal

IWhen exchanging with procedurej

@ The QE71 transmits data to the remote node specified by the parameters when the
transmission request signal (YO to Y7) is turned on by the sequence program.

@ Transmission is ended when the transmission end signal (X0: when the fixed buffer is
No. 1) when a response is returned from the remote node after data transmission.

,When exchanging without procedurel

@ Data is transmitted by the QE71 to the remote node specified by the parameters when
the transmission request signal (YO to Y7) is turned on by the sequence program.

® Transmission ends when the transmission end signal (XO: when the fixed buffer is No. 1)
is turned on after the data is transmitted.

[When fixed buffer number 1 is used]
(With procedure) (Without procedure)
Transmission request Transmission request
signai (YO) signal (YO)
Transmission normal Transmission normal
end signal (X0} end signal (X0)
2 4 7
O jo)
o 2 o
Q
3| 18 e
3 |a 3
2l 8 2
o o
Remote node Remote node
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{b) When used as reception end check signal

lWhen exchange with procedure|

@ The reception end signal (X2 : when the fixed buffer is No. 2) is turned on after the QE71
receives data from the remote node.

® Aresponse is returned to the remote node when the reception end check signal (YO to
Y7) is turned on after the reception end signal (X2: when the fixed buffer is No. 2) is in
the on state after check by the sequence program. The reception end signal is
antomatically turned off after response transmission end

|When exchange without procedure|

@ The reception end signal (X2 : when the fixed buffer is No. 2} is turned on after data is
received to the QE71 from the remote node.

@ The reception end signal is turned off when the reception end check signal (YO to Y7) is
turned on and the reception end signal (X2: when the fixed buffer is No. 2) is in the on

state after check by the sequence program.

[When the fixed buffer number 2 is used]
(With procedure) (Without procedure)

Reception end Reception end

signal (X2) signal (X2)
Receive end check Receive end check
signal (Y1) signal (Y1)

Response
transmission end

o)
=
o
Q
o]
3
3
B
o]
a

N

| Open request signal (Y8 to YF)

(@) This is the on signal for exchanging data (fixed buffer exchange, random access buffer
exchange, reading and writing from the PLC CPU exchange) between the QE71 and the

remote node.

{b) When each connection open request signal (Y8 to YF} is turned on by the sequence pro-
gram the exchange parameters are checked and if normal open processing is conducted.
If error is detected the open error detection signal (X18) is turned on.

{¢) When the open request signal is on and open processing is conducted normally the open
end signal (X10 to X17) is turned on. If an error is detected the open error detection signal

{(X18) is turned on.

(d) The open error detection signal (X18) is turned off when the open request signal (Y8 to YF)
is turned off. When errors occur at multiple connections, the open request signal for all
connections where errors are occurring are turned off.

When the open error detection signal (X18) is turned ON, be sure to read the open error code
storage area (buffer memory 93, 103, ...163) before the open request signal is tumed ON again.

(e) When turning OFF the open request signal, be sure that the |/O signals and other items
related to the corresponding connection to the QE71 are in the following status:
¢ Transmission request signal/receive end confirmation signal (YO to Y7), transmission normal
completion signal/reception end signal (X0, X2 and beyond), transmission error detec-
tion signal (X1, X3 and beyond) are all OFF.

3-18
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¢ Open end signal (X10 to X17) is ON. Or, if the open error detection signal (X18) is ON, the
open error code for the corresponding connection is other than 0.

* When “passive open” is specified in the open processing of TCP/IP communication, the
open request signal can be turned OFF before the open end signal or open error detec-
tion signal turns ON. In such cases, when reopening processing using passive open, turn
ON the open request signal (OFF @->@ ON) once 500ms have passed after the open
request signal is turned OFF.

I EEPROM read request signal (Y10)

This signal is used to read the initial processing parameters and exchange parameters, etc.
that are registered in the EEPROM from the appropriate buffer memory.

(a) When the read parameter types are specified in the EEPROM parameter portion specifica-
tion area (buffer memory 104) and when the EEPROM read request signal (Y10) is turned
on, the specified parameters are read from the EEPROM to the buffer memory.

(b) The read parameters are stored in the parameter use state storage area (buffer memory
113) of the exchange state storage area.
The read results are stored in the exchange state storage areas EEPROM read result stor-

age area (buffer memory 114). (Normal end when the stored value is O and error end when
the stored value is anything but 0.)

(c) When the read result is error end, the read parameter data value is unspecified.

{(d) When the read result is normal end, the read parameter data is validated by the following
initial processing and open processing. This is not reflected in connections that have al-
ready been opened.

| EEPROM write request signal (Y11)
This signal is used for storing (registering) the buffer memory initial processing parameters and
exchange parameters, etc. by writing them into the EEPROM, and is also used for clearing the
parameter types stored in the EEPROM.

[When registeringl

{a) The parameters to be registered are written into the buffer memory.

(b} When the parameter types to be registered are specified in the EEPROM parameter por-
tion specification area (buffer memory 104} and when the EEPROM write request signal
(Y11) is turned on, the specified parameters are written to the EEPROM from the buffer
memory.

(c) The write results are stored in the exchange state storage areas EEPROM write result
storage area (buffer memory 115). (Normal end when the stored value is 0 and error end
when the stored value is anything but 0.)

When clearing

(a8) When the parameter types to be cleared and the EEPROM clear instructions are specified
in the EEPROM parameter portion specification area (buffer memory 104), and the EEPROM
write request signal (Y11} is turned on, and the parameters specified in the EEPROM are
cleared.

(b) The clear results are stored in the exchange state storage areas EEPROM write result
storage area (buffer memory 115).

(Normal end when the stored value is 0 and error end when the stored value is anything but
0.)
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| COM.ERR LED turn off request signal (Y17)
This signal is used to turn off the COM.ERR LED on the front of the QE71 that is lit when an
exchange error occurs.

() The COM.ERR LED is turned off when the turn off request signal (Y17} is turned on.
(b} Normally, turn off processing is conducted when the turn off request signal (Y17) is on.

(c) When the turn off request signal (Y17) is turned on, the error information in the buffer
memory error log area is cleared (deleted).

ON
Y17 [, ; [
ON \\¥ :
COM.ERR LED > . 17 OFF 4

and X1C / /

’ l
[ ’
. .

J / !/
’ 7 i
Error ~  Error ; Error ; Error
oceurrence occurrence ocecurrence occurrence
Point

The "COM. ERR" LED on the front panel of the QE71 can be turned off by clicking the
button on the “Ethernet Diagnosis" screen of GPPW.

However, the error information in the error log area of the buffer memory will not be cleared (erased).
For more details on the “Ethernet Diagnosis" screen of GPPW, refer to Section 17.4.1.

’

| Initial request signal (Y19)

(a) This signal is for conducting initialization before the QE71 conducts exchange.

{b) Turning on the initial request signal (Y19), checks the initial parameters and if they are
normal executes initial processing. If an error is detected the initial error detection signal
(X1A) is turned on.

Initial request signal (Y19) j —5i
Initial normal end signal (X19) 1

Maximum 10ms

_——Yeo-
_.7L___

{c) When the initial request signal is tumed on and initial processing is conducted normally, the
initial normal end signal (X19) is turned on. Here, if an error is detected, the initial error
detection signal (X1A) is turned on.

(d) When a QE71 system error occurs the initial error detection signal (X1A) is turned on.
Please turn off the initial request signal (Y19). The error code at this time is stored in the
initial error code storage area (buffer memory105).

(e) After checking that the following signals are turned off, turn off the initial request signal.
¢ Transmission request signal/reception end check signal (YO to Y7)
Transmission normal end signal/reception end signal (X0, X2...)
Transmission error detection signal (X1, X3...)
* Open request signal (Y8 to YF)
Open end signal (X10 to X17)

Open error detection signal (X18)

3-20
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3.7 Buffer Memory

This section explains about the PLC CPU and the data reception buffer memory in the QE71.

3.7.1 Buffer Memory Applications

The buffer memory is composed of the following user areas and system area.

User area

@ This is the area that the user reads and writes data.

(@ These areas are the areas where the parameter types are set and registered to the EEPROM
for initial processing and data exchange, data exchange areas, and areas for storing ex-
change state and exchange error information.

® The default values used when the QE71 is booted up are stored in the parameter settings
area for initial processing and data exchange. These default values make exchange with a
remote node possible, but sometimes they need to be changed. Before conducting pro-
cessing, write the set values only into the areas that need to be changed.

@ When reading from and writing to the user area, please follow the detailed instruction items.
In addition, only execute post reading and writing (FROMP, TOP, etc.) when necessary.
The data exchange time sometimes becomes long during normal execution.

Point

(® Parameter types setting area setting values (including setting values that can be changed by
the user) for the initial processing and data exchange, can be registered into the QE71’s EEPROM.
After checking that the data transmission to and from the remote node is being conducted
normally, it is recommended that the settings values are registered in the QE71’s EEPROM and
used as the default values when the QE71 is booted up.
* Using the settings values registered in the QE71’s EEPROM as the default values makes a

default value change portion sequence program unnecessary.
@ For information regarding registration to the QE71’s EEPROM, please refer to ltem 4.9.

System area

This is the area used by the QE71.

In addition to the system areas shown in ltem 3.7.2, system areas partially exist in the user

areas described in above.

Important

Do not write data in the “system area” in the buffer memory of the special function module.
If data is written to the “system area,” it may result in malfunctions of the PLC system.
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Oto
20to
60 to

69 to

EO to
200 to
202 to
226 to
228 to
3AB to
380 to
3C0to
680 to
A80 to

3.7.2 List of Buffer Memory Allocations

The buffer memory is comprised of 1 address of 16 bits. The overall configuration of the buffer memory
is shown below. For details regarding each area, please refer to the explanation references shown on
the right side of each area.

(How to read the buffer memory address)
Addresses are written using the following method and the same explanation is given hereafter.

| t-—The address for this area is shown in decimal numbers.
The address for this area is shown in hexadecimal numbers.

E7FH (2688 to 3711

{(Address)
1FH( Oto 31)
5FH( 32to 95
66H( 96to 102)
67H ( 103)
68H ( 104)
DFH( 105to 223)
1FFH ( 22410 511)
201H ( 512to 513)
225H( 514to 549)
227H( 550to 551)
3AAH ( 552to 938)
3AFH ( 93910 943)
3BFH( 944to 959)
B67FH ( 960 to 1663)
A7FH (1664 to 2687)
( )

to

2280 to 267FH (8832 to 9855)
2680 to 3E7FH (9856 to15999)

Detailed
Buffer memory .
explanation
Initial processing parameter setting area (32 words) [tem 5.2.2
Exchange parameter setting area (64 words) ltem 5.5.1
Systems area (Use prohibited...7 words)
Exchange instruction area during STOP (1 word) Chapter 16
EEPROM parameter portion specification area (1 word) Item 5.8.2
Exchange state storage | Exchange state storage area (119 words) ltemn 5.6.1
area Error log area (288 words) ftem 5.6.2
|Subnetmask settingsarea @words) | _Tem 1.2 |
Router relay parameter setting area T {36 words) ltem 12.4
Systems area (Use prohibited...2 words)
Station No. <-> IP information setting area (387 words) ltem 15.3.4
Systemns area (Use prohibited...5 words)
FTP parameter setting area (16 words) ltem 13.3
Systems area (Use prohibited...704 words})
Set buffer No. 1 (1024 words)
Fixed buffer Set buffer No. 2 (1024 words) Chapter 6
exchange area o Chapter 7
Set buffer No. 8 (1024 words)
Random access buffer Random access buffer (6144 words) Chapter 8
exchange area

* In the buffer memory lists shown beginning on the next page, the setting values
in <Pa> areas can be set by Software shown in Section 2.2(4). For more details
on the setting values, see the corresponding explanatory items in this manual.
For more details on the setting method, refer to the Software Manual to use.

Point

The access from PLC CPU is given priority over other special function module processing. There-
fore, if the PLC CPU frequently accesses the buffer memory of a special function module, not only
the scan time of the PLC CPU is prolonged, but each processing of the special function module is
delayed. Perform access to the buffer memory from the PLC CPU using FROM/TO instruction or
other means only when it is necessary.
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(Address) Default Detailed
Buffer memory .
value explanation
Oto 1H( Oto 1) {Local station QE71’s IP address (2 words) | <Pa> CO0001FEH
2to 3H( 2to . 3) |Systemarea (2 words) _
4H ( 4) |Special function setting (1 word) [<Pa> 100H (  256)
5to AH( 5to 10} |System area (6 words) —_
BH ( 11) {TCP ULP time out value (1 word) 3CH( 60)
CH ( 12) | TCP zero window timer value (1 word) 14H( 20}
DH ( 13) |TCP retransmission timer value (1 word) 14H(  20)
EH ( 14) |TCP end timer value (1 word) | € 28H (  40)
FH ( 15) |IP setup timer value (1 word) | 8 OAH( 10) ltem 5.2.2
10H ( 16) {Response monitoring timer value (1 word) | w 3CH( 60)
11H( 17) Desti.nation e>.<istence check (1 word) 5 ABOH (1200)
start interval timer value
12H ( 18) Pestinatipn existence check (1 word) 14H( 20)
interval timer value
13H ( 19) NurrTber. of ret.ransmit tries for (1 word) 3H ( 3)
destination existence check
14H ( 20) |Automatic open UDP port No. (1 word) 1388H ( 5000)
15t0 1DH( 21to 29} |System area (9 words) e
1EH ( 30) |TCP Maximum Segment transmission setting (*1)
8000H
(1 word)
TFH( 31) [System area (1 word) —
20H ( 32) {Connection No.1
21H ( 33) |Connection No.2
22H ( 34) |Connection No.3
23H ( 35} |Connection No.4 Usage available oH( 0
24H ( 36) |Connection No.5 settings area
25H ( 37) {Connection No.6 (1 word each)
26H ( 38) |Connection No.7
27H( 39) |Connection No.8
28H ( 40) [QE71’s port No. OH( 0
29t02AH ( 4110 42) |Remote node [P address | Exchange address OH ( 0)
2BH ( 43) [Remote node port No. | setting area OH( O
2Ct02EH ( 44to 46) |Remote node {(connection No.1 7words) FEFFFFEEERRRH
Ethernet address ltem 5.5.1
2Fto35H ( 47to  53) [QE71’s port No. Exchange address setting area
{connection No.2 7words)
36t03CH ( 54to 60) JQE71’s port No. Exchange address setting area
{connection No.3 7words)
3Dto43H ( 61to 67) |QE71’s port No. Exchange address setting area
{connection No.4 7words) | (Same as
44 t0 4AH ( 68to 74) JQET71’s port No. Exchange address setting area | connection No.1)
(connection No.5 7words)
4Bto51H ( 756to  81) JQE71’s port No. Exchange address setting area
{connection No.6 7words)
52to58H ( 82to 88) |[QE71's port No. Exchange address setting area
{connection No.7 7words)
59H ( 89) |QE71’s port No. OH ( 0)
5At05BH ( 90to  91) JRemote node IP address | Exchange address OH( 0
5CH ( 92) |Remote node port No.| setting area OH( 0
5Dto 5FH ( 93to 95) |Remote node (connection No.8 7words) FFFFEFFFEFFFH
Ethernet address
B60to66H ( 9610 102) |System area (7 words)
67H ( 103) |Exchange instruction area during STOP (1 word) OH( 0 ltem 16.2

{to the next page)
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(Address)

68H (
B69H (

BAto 6BH (106 to
6C to 6EH (108 to
6FH (
70H (
71H (
72H (

79t0 7AH (
7BH (
7CH (
7DH (

121 to

7EH (

7FH (

80H (

81H (
82to 8BH (130 to
8Cto 95H (140 to
96 to 9FH (150 to
A0 to ASH (160 to
AAto B3H (170 to
B4 to BDH (180 to
BEto C7H (190 to

C8H (

C9H (

CAH (

CBH (

(
(
CE H (
CF to DFH (207 to
EOto E2H (244 to
E3H (
E4H (

{continued from the previous page)

Default Detailed
Buffer memory .
value explanation

EEPROM parameter portion specification (1 word) OH ( 0) ltem 5.8.2
Initial error code (1 word) OH ( 0)
Local station QE71’s IP address (2 words) OH ( 0)
Local station QE71’s Ethernet address (3 words) OH ( 0)
System area (1 word) _—
EEPROM register status 1 word) AAAH ( 2730)
Parameter use status (1 word) OH ( 0)
EEPROM read result (1 word) OH {( 0)
EEPROM write result (1 word) OH ( 0)
Automatic open UDP port No. (1 word) OH( 0
System area (1 word)
Network No. station No.|MELSECNET/10 relay exchange | <Pa>0H( Q)
Group No. local station information (2 words) | <Pa> OH ( 0)
Local station
QE71’s port No. OH ( 0
Remote node IP address OH ( 0)
Remote node port No. OH ( 0)
Open error code OH ( 0)
Fixed buffer Information by connection
transm|ss|on/ (Connectlon No.1 10 WOFdS) OH ( O)
reception error code
Connection end
code / Error log OH ( 0 ltem 5.6.1
Maximum value| 5.aq bufer OH( 0
Minimum value | exchange OH( 0
Current value |"™® OH( 0
Local station QE71’s port No.| Information by connection

(connection No.2 10 words}
Local station QE71’s port No.| Information by connection

{connection No.3 10 words)
Local station QE71's port No.| Information by connection

{connection No.4 10words)
Local station QE71's port No.| nformation by connection | (Same as

(connection No.5 10words) | connection No.1)
Local station QE71’s port No.| Information by connection

{connection No.6 10words)
Local station QE71's port No.| Information by connection

{connection No.7 10words)
Local station QE71’s port No.| Information by connection

(connection No.8 10words)
LED lighted state Left side OH { 0)
(1 word each) Right side OH ( 0)
Operation mode setting (Switch
switch setting status (1 word) setting value)
Exchange condition setting (1 word) (Switch
switch setting status setting value)
System area (1 word)
RECV command execution request (1 word) OH ( 0)
System area (1 word)
Data link command
execution result by channel (17 words) OH { 0
System area (3 words)
Number of errors generated (1 word) OH ( 0) [tem 5.6.2
Error log write pointer (1 word) OH ( 0)

{to the next page)
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EAto

EE to

16C to

175 1o
178 to

17Ato
17C to
17E to
180 to
182 to
184 to
186 to
188 to
18A to
18C to
198 to

19Ato

19C to

19E to

1A0 to

1A2 to

1A4 to

1A6 to
1B8 to

1BAto

1BC to

1BE to

1C0 to
1D8 to

(Address)

234 to

23810

to
174H (364 to

177H (37310
179H (37610

17BH (378 1o
17DH (380 to
17FH (382 to
181H (384 to
183H (386 to
185H (388 to
187H (390 to
189H (392 to
18BH (394 to
197H (396 to
199H (408 to

19BH (410to

19DH (41210
19FH (414 to
1A1H (41610
1A3H (41810
1A5H (420 to

1B7H (422 to
1BOH (440 to

1BBH (442 to
1BDH (444 to
1BFH (446 to

1D7H (448to
1DOH (472 to

NN
W W N
ML

NN N
WO W W
JaQ

413)
415)
417)
419)
421)

439)
441)

443)
445)
447)

471)
473)

(continued from the previous page)

Buffer memory Default Detailed
value explanation
Error code - End code OH ( 0)
Subheader OH ( 0)
Command code Error OH ( 0)
Connection No. log OH ( 0)
Local station QE71 port No.| block 1 OH ( 0)
Remote node IP address (9 words) Error log OH ( 0)
Remote node port No. block area OH ( 0)
(144 words)
System area
Error code - End code Error log
block 2
o (0 words) (Same as error
Error code - End code E{mr fog log block 1)
ock 16
(8 words)
System area (3 words) _—
Total number of OH ( 0)
IP packet received (2 words)
Total number of received IP packets OH ( 0)
discarded due to check sumerrors (2 words)
Total number of transmitted
[P packets (2 words) OH ( 9
System area (2 words)
Number of received ARP packets (2 words) OH ( 0)
Number of responses to ARP packets (2 words) OH ( 0)
Number of received IP packets that OH ( 0)
are not broadcasted to local station (2 words) ltem 5.6.2
System area (2 words})
Number of transmitted ARP packets(2 words) OH ( 0)
Number of transmitted broadcast packets (2 words) OH {( 0)
System area (12 words)
Total number of received OH ( 0)
ICMP packets (2 words) | Status for
Total number of ICMP §§Ch proter
packets discarded due (136 words) OH{ 0
to check sum errors (2 words)
Total number of transmitted OH ( 0)
[CMP packets (2 words)
Total number of received OH ( 0)
ICMP echo request packets (2 words)
Total number of transmitted OH ( 0)
ICMP echo reply packets (2 words)
Total number of transmitted OH ( 0)
ICMP echo request packets (2 words)
Total number of received OH ( 0)
ICMP echo reply packets (2 words)
System area (18 words) e
Total number of received OH ( 0)
TCP packets (2 words)
Total number of received TCP packets OH ( 0
discarded due to check sum errors (2 words)
Total number of transmitted
TCP packets (2 words) OH { 0)
Number of ZERO-Window time-outs(2 words) OH ( 0
System area (24 words)
Total number of received
UDP packets (2 words) OH { 0)
(to the next page)
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(Address)

1DAto 1DBH (474 to

1DCto 1DDH (476 to

1DEto 1DFH (478 to

1EOto 1FFH (480 to

200 to
202 to

205 to
207 to

221to
223 to

226 to

229 to

22B to
22D to
22F to

231to
233 1o

3A3 to

3Ab to
3AT7 to
3A9 to
3AB to
3B0 to
3B6 to

3BC to
3C0 to
680 to
A80 to
E80 to
1280 to
1680 to
1A80 to
1E80 to
2280 to
2680 to

512 to
514 to

201H
203H

517 to
519 to

206H
208H
fo
222H
224H
225H

( 545to

(

(
227H (

(

(

547 to

550 to
228H
22AH ( 553 to
22CH ( 555 to
20EH ( 557 to
230H ( 559 to

232H ( 561 to

234H ( 563 to
to

3A4H ( 931 to

933 to
935 to
937 to
Q39 to
944 to
950 to

3A6H (
3A8H (
3AAH (
3AFH (
3B5H (
3BYH (
3BAH (

3BBH
3BFH

(
( 956 to
67FH (
(
(

475

T

477

~—

560)

562
564)

—

960 to 1663)
A7FH (1664 to 2687
E7FH (2688 to 3711

127FH (3712 to 4735

167FH (4736 to 5759

1A7FH (6760 to 6783

1E7FH (6784 to 7807

227FH (7808 to 8831

267FH (8832 to 9855

3E7FH (9856 to15999

T N e e

(continued from the previous page)

Default Detailed
Buffer memory )
value explanation
Total number of received UDP packets OH ( 0)
discarded due to check sum errors (2 words)
Total number of transmitted Status for OH ( 0)
UDP packets (2 words)| each proto- ltem 5.6.2
Number of times received UDP aosl.s words)
packets discarded due to OH ( 0)
incorrect destination (2 words)
System area (32 words)
Subnet mask field (2 words)| <Pa>0H( 0) ftem 11.2
Default router IP address (2 words)| <Pa>0H({ 0)
Number of registered routers (1 word)| <Pa>0H ( 0)
Router 1 setling | Subnet address 1 (2 words) | <Pa>OH ( 0)
Router IP address 1 (2 words)| <Pa>0H ( 0) tem 12.4
to
Router 8 setting | Subnet address 8 (2 words) | <Pa>0OH ( 0)
Router IP address 8 (2 words)| <Pa>0H(  0)
System area (1 word)
System area (2 words) —_—
The number of conversion table data (1 word)| <Pa>0H ( 0)
Network number and station number of
the exchange request destination Conversion <Pa> OH ( 0)
station /exchange request origin station | information :
Local hetwork QE71’s IP address ng’/vl)r o) <Pa>0H( 0
System area
Network number and station number of
the exchange request destination Conversion  |Station No. <-> | <Pa> OH ( 0)
station /exchange request origin station | information |IP information
Local network QE71's IP address| (¥o2) | |PRSEon | <Pa>OH( 0) | ltem 15.3.4
System area 64) (384 words)
to <Pa> to
e v recuoct desnaton " | conersion <Pa>O0H( 0)
station /exchange request origin station | information
Local network QE71’s IP address %g‘?&g‘rgs) <Pa>C0H({ 0)
System area
Net mask pattern for MELSECNET/0 routing (2 words) | <Pa>O0H ( Q)
System area (5 words) —
FTP log in name (6 words) <Pa>"AJ7T1QE71"
Password (4 words) <Pa> "AJ71QE71"
Command i FTP
monitoring [trlx:: {1 werd (16 words)| <F@> 708H( 1800 ltem 13.3
ACPU monitoring timer (1 word) <Pa> AH( 10)
System area (4 words)
System area (704 words) —_— —_
Fixed buffer No.1 (1024 words)
Fixed buffer No.2 (1024 words)
Fixed buffer No.3 (1024 words)
Fixed buffer No.4 (1024 words) OH( 0 Chapter 6
Fixed buffer No.5 (1024 words) Chapter 7
Fixed buffer No.6 (1024 words)
Fixed buffer No.7 (1024 words)
Fixed buffer No.8 (1024 words)
Random access buffer (6144 words) OH( 0O Chapter 8

*1 Applicable to the products of the following software versions.

AJ7T1QE7ING-T, A1SJ71QE7TING-T
Other QE71

: "Version A" and later
: "Version E" and later

The TCP Maximum Segment transmission function is not applicable to the products
earlier than the above. This area is used as a system area.
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4. SETTINGS AND PROCEDURES UP
TO OPERATION

This section explains the procedures and the setting methods for the system that uses QE71 up to the
point of QE71 operation.

4.1 Abbreviated Procedures Up to Operation

( Procedures up to Operation )
' Install the QE71 into the base module. I
Lay out the connection cableand ~ f .......... Refer to ltern 4.7.
connect it to the remote node.

'

Set up the parameters for the QE71 in GPPW,

N e Te = | B Refer to ltem 4.8 as wel as
d th to the PLC CPU.
and load! then into the the detailed explanatory items in ftem 4.8.

Refer to ltem 4.9.
Set using the exchange condition setting switch I ,,,,,,,,,, Refer to lten 4.3.2.

on the front of the QE71.

y

Perform a self diagnostic test.
-RAM Test -EEPROMTest ... Refer to ltem 4.6.
- ROM Test - Self-loopback Test

|

Set the operation mode setting switch to 0 weeneeneee Refer to ltem 4.3.1.
{on line) and reset the PLC CPU.

!

- Perform initial processing. I

-------- Refer to ltems 5.2 to 5.4.

- Perform open processing.
P Refer to item 5.5.

!

Perform loopback test. I ---------- Refer to ltem 4.8 and Item 10.9.
Use the sequence program to setthe QE71 [ -eoeeeeee Fixed buffer exchange —————— Chapters 6 and 7
parameters and use a simple check program to check Random access buffer exchange Chapter 8
that the data is transmitted and received normally. Reading and writing data in PLC CPU— Chapters 9 and 10

» Do not touch the connector while the power is on. Doing so could cause malfunction.
@ DANGER * Make sure to switch off all phases of the external power supply used by the system before
cleaning or re-tightening screws. Otherwise, it will cause failure or malfunctions of the mod-
ule. If the screws are loose, it may result in fallout, short circuits, or malfunctions. Tightening
the screws too far may cause damage to the screw and/or the module, resulting in fallout,
short circuits, or malfunctions.

* Do not disassemble or modify the modules. Doing so could cause trouble, malfunction,
injury, or fire.

* Make sure to switch off all phases of the external power supply used by the system before
mounting or removing the module. Otherwise, it will cause failure or malfunction of the
module.

/\ CAUTION
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4.2 Names of Parts

This section explains the names and setting method for the QE71 parts.

AJ71QE71N-T AJ71QE71N3-T AJ71QE71N-B5 AJ71QE71N-B2
— — — —/
AsrqerinT 2 AITCETING.TE AJT1QETINBSE AJST1QETINB2ZS
RN T RN s UM Bue
AOY Ry BUES B e By B
ngg§ §§§§ MR BRR cg'{ng’gxi %Eg
WE B e—1) iR B |4—1) HEW B (e 1)
TEST e TEST
TeS emn. TESTERR/ ( 1) \ TEST £RR|
<
ED‘ MODE ‘B MORE
T —— 2) 2o +—2) e
LS 27EST 2TESTA
g JEE oo e
. STESTE gw| s1EsTd swiff
o :
o «— 3) S +«—3) &
#e * v
SW8| S| SWi
<+—5)
<«—6)
—— 4) «—7)
(*2)
© |«»
ViewA  A1SJ71QE7IN-T A1SJ71QE71N3-T A1SJ71QE71N-B5 A1SJ71QE71N-B2
AISIMQETINT A1SITIQETING.T = AISITIQETINBE == AISITIQETINB2 =
RUN  BUF RUN  BUFt RUN  BUFt RUN  BUF
RDY  BUE: RDY  BUR RDY  BUF2 RDY  BUF:
swiR.  BUF swim  BoR swERk  BUFs swERs.  BUF
coMERR. BuEs | 4—1) comerr.  aurs  |4— 1) COMERR  BUFs  |4—— 1) COMERR.  BUFS  |4— 1)
g T BUF TEST  BURE TEST  BUFS TEST  BUE
= TESTERR.  BUF *q TESTERR.  BUFT TESTERR.  BUF? TESTERR.  BUF
= crurw  Burs__L—(*1) CPURM  BUFS CPURW BUFB | . (*1) CPURW  BUFB
=
=
=
0 [T o oo
rane |y «2) [ e
éfégﬁ“ 2 4——2) 27ESTH fo& +— 2) 2TEST! % +— 2)
3) | L i ER
STESTS - STEST4 STEST4 swi =
4 =
-
«— 3) WE| |«—3)
SW6 %
10BASE-T e =
OFF ON
A—> A—>
10BASES
108ASE.T «—7)
i O |«
2 |
T +«—6)
EXT.PW|
A1SI7T1QE7AN-T A1SITIQETINS-T AISI71QETIN-BS A1SJ71QE7IN-B2
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MELSEC-QnA

*{ The sticker
(Example)

indicates the hardware version and software version of the module.

[A 5]

A
L— Indicates that the software version is "B".
Indicates that the hardware version is "A".

*2 The LED on the connector does not turn on.

No. Name Description and explanation Reference item
. Displays the operating state, data transmission and reception, and error
Display LED ltem 4.4
® 'spiay description. The description when the LED is turned on or off varies for each LED. em
. ) Select from on-line, off-line, self diagnostic test, or operation mode.
Operation mode setting L
® |switch Normally on-line is selected. item 4.3.1
The setting at the time of factory shipment is O (on-line).
Exchange condition set- 'Selects the start up conditions, e>.(change‘prooessmg condltlon§, code types dur-
® ting switch ing exchange, and whether there is TCP time out error processing. ltem 4.3.2
9 The setting at the time of factory shipment is that SW1 to SW8 are all turned off.
@ |10BASE-T connector (RJ45) | This connector used to connect the QE71 to thhe 10BASE-T ltem 4.7.4
This light confirms that power is being supplied to the transceiver.
External power supply . . .
® indicator lam ON: Power is being supplied Item 2.3
P OFF: Power has not been supplied
® |External power supply terminal | Power supply terminal for supplying power to the transceiver. ltem 2.3
@ |AUI cable connector This connector is used o connect the QE71 to the 10BASES. ltl;fnm 42%32
10BASE2 connector | This connector is used to connect the QET1 to the 10BASE2. [tZ;m 42%33

4.3 Switch Settings

4.3.1 Operation Mode Settings

Table 4.1 List of Operation Mode Settings and Descriptions

ting switches

Point

Operation mode set-| Setting No. | Setting name Settings description
. Conducts exchange with remote node in the nor-
0 On-line .
mal operation mode.
1 Off-line Disconnects the local station from the network.
o Test 1 Conducts a self diagnostic test using a self-
loopback test.
3 Test 2 Conducts a RAM test.
4 Test 3 Conducts a ROM test.
5 Test 4 Conducts an EEPROM test.
6
7
8
9
A
B Usage not possible
C
D
E
F
When changing the operation mode, reset the PLC CPU after changing the operation mode set-
ting switch. The resetting operation will start up the selected operation mode.
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4.3.2 Exchange Condition Settings

Exchange condition At time of
setting switch Switch | Setting items Setting description factory
shipment

Selects the line processing when the TGP ULP time out error oc-

Line processing curs.

SW1 | selection during Off: Closes the line when the TCP ULP time out error occurs. OFF

OFF ON TCP time out error {On:  Does not close the line even if a TCP ULP time out error
oceurs.

Selects the type of data code for exchanging data with the re-

mote node.

Off: Conducts exchange in binary code.

On: Conducts exchange in ASCll code.

Selects the start method when the QE71 is booted up.

Automatic start up | Off:  Runs following Y19 (initial processing request signal).

mode setting On: Reads the parameters in the EEPROM buffer memory re-

(Self start mode gardless of the Y19 (initial processing request signal) after

setting) power has been turned on or the module reset and then

conducts initial processing of the contents.

SW4 OFF

SW5 Usage not possible (Fixed to off) OFF

SW6 OFF

Selects whether to approve or forbid data arriving from the re-

mote node when a PLC CPU is running.

Off:  Forbids writing from the remote node when the PLC CPU is

Sw7 : OFF

CPU exchange running.

timing setting On: Conducts writing from the remote hode when the PLC CPU
is running.

Selects the initial processing start up timing.

Off: Quick start (starts without a delay time)

SW8 Set when one network is used for the entire configuration. OFF

Initial timing setting | On:  Normal start (starts after a delay of 20 seconds)

Use when the entire configuration is made up of multiple networks.

| Line processing selection during TCP time out error (SW1)

A TCP ULP time out error occurs when an ACK is not returned, even when the specified retry
processing is conducted when using the TCP/IP communication. Selects the connection process-
ing at this time.

Normally set this switch to OFF. To set this switch to ON, perform the close processing and
open processing of the communication line using a sequence program when a TCP ULP time
out error (error code: CO32H) has occurred in data exchange with a remote node.

To add to the above, FTP connection has nothing to do with the main switch setting, and the
line is closed when a time-out error occurs.

I Data code setting (SW2)

Selects the data code type (binary, ASCIl) when conducting data exchange with a remote
node. (Refer to ltem 3.3)

Initial timing setting (SW8)
Freezes for approximately 20 seconds a connection that has been closed once when using
TCP/IP communication. Because there will be a wait when the same IP address and the
same port No. are reopened, the system start up time should be set in anticipation of this.
This setting will change the time from when the initial request signal (Y19) is turned on, to
when the initial normal end signal (X19) is turned on. Normally set this to OFF.

After the power is turned on, the only switch that can be changed is SW3.

Any switches other than SW3 that are changed after the power is turned on will be ignored.

SWi1
Sw2
SW3
Sw4
SW5
SW6
SwW7
sw8

SW2 | Data code setting OFF

SW3 OFF

Point
With the exception of SW3, all exchange condition setting switches should be set when the QE71's
power is turned off. '

4-4
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4.4 Description of Display LED’s Display

This section explains the signal names and describes the displays of the display LEDs on the top front
of the QE71.

Table 4.2 List of the Display LEDs and the Display Contents

i LED names Description of LED displays When the LED is on | When the LED is off
Display LEDs RUN Normal operation display Normal Error
AJT1QE7ING-T RDY Exchange ready end display - | Starts flashing when on-line operations begin.
AJ7T1QE7IN-T - -
AJ71QE71N-B5 BSY Exchange processing executing display Turns on whe‘n exghange processing with
AJ71QE71N-R2 remote node is being executed.
AN (O ) BuEt SW. ERR. CPU error, CPU type error display Error Normal
S 3 Exchange error detection display
RDY | © © |BUF3
. . N |
cg‘,’,,‘”é%? § § Eﬁ% COM.ERR (Refer to ltem 17.2*1) Exchange error ormal
CPURW | o o [BUF7 Exchange processing executing with PLC CPU
g g|Bure CPU RW X 9o p g g Exchanging Not exchanging
s o display
38 BUF 1 Connection No. 1
o o |JEST
9 Q| TESTERR. BUF 2 Connection No.2
\°_°) BUF 3 Connection No.3
A1SJ71QE7INS-T BUF 4 Connection No.4 Communication line
A1SJ7TTQE7ZIN-T BUF 5 Connection No.5 connection state display| ~ ©Pen completed Closed state
ATSJTTIQE7TN-BS BUF 6 Connection No.6
A18J71QE71N-B2 -
RUN o o BUF1 BUF 7 Connection No.7
RDY BUF2 i
Bay g g BUF3 BUF 8 Connef:tlon No..8
SW.ERR. o o BUF4 TEST Self diagnostic ex- Self diagnosis Self diagnosis
COM'ﬁ?sti oo gggg eouting display Valid only during self executing completed
TESTERR. o o BUF7 Self diagnosis results | | diaghosis
CPURWQO o BUF8 TEST ERR. display Error Normal

(1) For the above LEDs, when RUN tumns off after the power is turned on, a watchdog timer error can
be suspected. The watchdog timer error detection signal (X1F) will also turn on.

(2) Of the above LEDs, RDY will flash when operation is started by the on-line mode {the mode setting
switch is set to 0). When the exchange condition setting switch’s initial timing set (SW8) starts
normally, RDY will flash approximately 20 seconds after operation has been started by the on-line
mode.

(3) Cf the above LEDs, the BSY exchange processing executing is done during the following times.
BSY is lit during the processing of re-try when transmitting data.

{a) For Transmission Procedure

» Until a reception response is received from the command transmission

» Until a transmission error occurs from the command transmission (until time out)
{b) For Reception Procedure

¢ Until a response is returned from the command reception

(4) For the LEDs shown in Table 4.2, the BUF1 to BUF8 communication line connection state shows
the line connection state with the partner set by the exchange parameters. The open completed
signal (X10 to X17) ON/OFF state can be checked using these LEDs. Here data can only be ex-
changed using connections that are opened.

(6) Of the above-mentioned LED’s, COM.ERR goes off by the COM.ERR LED off request signal (Y17).
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(6) The following statuses can be checked with the display LEDs of the QE71.

LED name Status to check (*1) Cause/corrective action

(® Watchdog timer error
When an abnormality of the operation of the QE71 itself is detected by
the self diagnosis function of the QE71, the watchdog timer error

1 [RUN] Stays off even after the detection signal (X1F) turns on.
power is on. (*2) (@ QET71 installation failure
* Check whether or not the power supply capacity (5 VDC) of the
power supply module is sufficient.
* Turn off the power supply and reinstall the QE71.
o [RDY] Stays off even after Using GPPW, check/modify the setting values of the parameters for the
initial processing. (*2) initial processing of the QE71.
(1) Check whether the PLC can install the QE71.
Turns on after powering @ PLC CPU error
3 [SW. ERR\] When the PLC CPU's [RUN] LED is off/flashing, or the [ERR.} LED is on,

1. (%2
on the QE71. (°2) check the content of the error occurring in the PLC CPU, and correct

the problem.

(1 Check the content of the error according to the error code stored when
an error is detected in any of the following processing, and remove the
error cause. (Refer to *1 in ltem 17.2.)

Turns on after powering e Initial processing ¢ Open processing

on the QE71. ¢ Fixed buffer transmission processing ¢ Data exchange processing
¢ Other processing (processing for which an error code is stored in the

error log area)

@ For alist of error codes, refer to ltem 17.1.

@ Hardware failure of the QE71

@ Poor cable connections, line abnormality

4 | [COM. ERR]

5 [TEST ERR] Turns on after a self- Check the cable connections. (*3)
“ | diagnostic test. ® Abnormality of 12 VDC external supply power (only when a 10BASES is
connected)

Check by referring to Item 2.3.

*1 The ON status is also stored in the LED ON status storage area of the buffer memory (address: C8+, C9H).
*2 By performing a self-diagnosis test, check whether the QE71 operates normally. (Refer to Item 4.6.)

*3 Be sure to check the completion of the initial processing of the QE71 and whether there are any problems in the cable
connections and Ethernet line (Refer to ltem 17.3).
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4.5 Mounting and Installation

This section explains the handling precautions that are common for modules, and about the installation
environment from the time the QE71 is unpacked until installation.

For details regarding module mounting and installation, please refer to the user’s manual of the PLC
CPU module to use.

4.5.1 Handling Precautions

This section explains the handling precautions for the QE71 module itself.
(1) The QE71’s case is made of plastic, so do not drop it or subject it to strong impacts.

(2) The tightening torque for module terminal screws and fixing screws should be kept within the
following range.

Screw locations Tightening torque range
) . AJ71QE71IN-B5  : 98 to 137 N - cm (M4 screws)
External power supply terminal screws (1) A1SJ7TAGETAN-B5 : 40 N - om (M2.5 screws)
Module fixing screws 78 to 118 N - cm (M4 screws)

*1 This terminal is used as an external power input terminal for supplying power to the transceiver
when being connected to a 10BASES.

/\ CAUTION

« Insert the fixing latch on the bottom of the module into the fixing hole in the base unit and install
the module using the hole point as a fulcrum.
(The Q2AS series module shall be fastened to the base unit by screws using the specified

torque.)
If the module is not properly installed, it may result in malfunctions, breakdowns, or the module

may fall off.

» Be sure there are no foreign substances such as sawdust or wiring debris inside the module.
Such debris could cause fires, damage, or malfunction.
¢ Do not disassemble or modify the modules. Doing so could cause trouble, malfunction, injury, or fire.

* Shut off all phases of the external power supply in the system before mounting or dismounting
the module. Otherwise, it will cause failure or malfunction of the module.

« Tighten the terminal screws within the range of specified torque.
If the terminal screws are loose, it may result in short circuits or malfunctions.

Tightening the screws too far may cause damage to the screw and/or the module, resulting in
fallout, short circuits, or malfunctions.

* Do not directly touch the module’s conductive parts or electronic components. Doing so could
cause malfunction or trouble in the module.

¢ When disposing of this product, treat it as industrial waste.

* When using the module while values, such as buffer memory set values, are registered in the
EEPROM, do not turn off the power supply for the module loading station nor reset the PLC CPU.
If the power supply for the module loading station is truned off or the PLC CPU s reset while any
valuse are registered, the data contents in the EEPROM become inconsistent and as a result
the valuse must be set again in the buffer memory, etc. and reregistered to the EEPROM. Also
this may cause failure and malfunctions of the module.
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4.5.2 Installation Environment

The following environments should be avoided when installing the QnA series PLC.

» Areas where the temperature range of the surrounding temperature is outside 0 to 55 degrees Cel-
sius.

» Areas where the surrounding humidity exceeds the range of 10 to 90% RH
¢ Areas where there are sharp changes in humidity or where condensation forms
¢ Areas where there are corrosive gases or flammable gases

¢ Areas where there are conducting powders such as dust or iron dust, and where there is oil mist,
salt, or organic solvents

¢ | ocations that are struck by direct sunlight
» Areas where there are strong electric fields or strong magnetic fields

o Areas where direct vibrations or shocks will be transmitted to the module

ACAUTI ON * Use the PLC in an environment that meets the general specifications contained in this manual.
Using this PLC in an environment outside the range of the general specifications could result in
electric shock, fire, malfunction, and damage to or deterioration of the product.




4. SETTINGS AND PROCEDURES UP TO OPERATION MELSEC-QnA

4.6 Self Diagnostic Test

This section explains the self diagnostic test that is used to check the QE71’s transmission and recep-
tion functions and its hardware.

46.1 Self-Loopback Test

This section explains the self-loopback test that is used to check the hardware that includes the QE71's
transmission and reception lines.

The ERROR LED of the QnACPU may flicker during the self loop back test, but this is not an error.

The self-loopback test is a check that transmits a test message to the QE71’s own node via a line, and
that can receive the same message via the network.

Following is an explanation of the self-loopback test. This test is conducted in approximately 2 sec-
onds.

[Self-loopback test method '

@ Connect the QE71 to the line. (Refer to Item 4.7)

@ Set the operation mode setting switch on the front of the QE71 to the 2 position.
® Set the PLC CPU’s RUN/STOP key switch to the STOP position.

® When the PLC CPU is reset, the self-loopback test will begin.

Test results

The test results can be determined from the LEDs on the front of the QE71.

@ If the TEST LED is turned off, then the self-loopback test is completed.
(® The test results can be checked using the TEST ERR.’s LED.

When normal ................... LED is turned off

When error ......cccoeeernennen. The LED is lit
® The following can be suspected causes of errors.

e QE71 hardware error

e Ethernet line error

e External power supply 12VDC error (Only 10BASES)

Operation after the test is completed '

The PLC CPU can be reset after the on-line mode or another test mode is switched using the operation
mode setting switch on the front of the QE71.

Point

There will be no hardware interference if the self-loopback test is conducted while another mode is
on-line. If there is a packet in the line, this test may not finish within approximately 2 seconds if
interference occurs with the packet. In this case, perform the test after terminating the data ex-
change with the remote node.
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4.6.2 RAM Test

This section explains the RAM test that is performed to check the QE71’s RAM.
The ERROR LED of the QnACPU may flicker during the RAM test, but this is not an error.

|RAM test method

@ Set the operation mode setting switch on the front of the QE71 to the 3 position.
® Set the PLC CPU’s RUN/STOP key switch to the STOP position.

® When the PLC CPU is reset, the RAM test will begin.

Test results

The test results can be determined from the LEDs on the front of the QE71.
@ Ifthe TEST LED is turned off, then the RAM test is completed.
® The test results can be checked using the TEST ERR.’s LED.

When normal ..........ccecce.e The LED is turned off

When error........ocevceeeeene The LED is it

@ The following can be suspected as causes of errors.

e QE71 hardware error e RAM error

|Operation after the test is completegl

The PLC CPU can be reset after the on-line mode or another test mode is switched using the operation
mode setting switch on the front of the QE71.

Point

When there is an error for the test results of the RAM test shown in this item, reconduct the same
test.

If an error occurs a second time, then a QE71 hardware error can be suspected. For details
regarding troubles, please consult with your nearest branch or agent.

4.6.3 ROM Test

This section explains the ROM test that is used to check the QE71’s ROM.

The ERROR LED of the QnACPU may flicker during the ROM test, but this is not an error.
| ROM test method

(@ Set the operation mode setting switch on the front of the QE71 to the 4 position.

® Set the PLC CPU’s RUN/STOP key switch to the STOP position.

® When the PLC CPU is reset, the ROM test will begin.

Test results

The test results can be determined from the LEDs on the front of the QE71.
@ If the TEST LED is turned off, then the ROM test is completed. ‘
® The test results can be checked using the TEST ERR.’s LED.

When normal .......cccooveeee. The LED is turned off

When error ... The LED is lit

4-10
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® The following can be suspected as causes of errors.

e QE71 hardware error e ROM error

lOperation after the test is completed

The PLC CPU can be reset after the on-line mode or another test mode is switched using the operation
mode setting switch on the front of the QE71.

Point

When there is an emor for the test results of the ROM test shown in this item, reconduct the same test.

If an error occurs a second time, then a QE71 hardware error can be suspected. For details
regarding troubles, please consult with your nearest branch or agent.

4.6.4 EEPROM Test

This section explains the EEPROM test used to check the QE71’s EEPROM.

The ERROR LED of the QnACPU may flicker during the EEPROM test, but this is not an error.
@ Set the operation mode setting switch on the front of the QE71 to the 5 position.

® Set the PLC CPU’s RUN/STOP key switch to the STOP position.

® When the PLC CPU is reset, the EEPROM test will begin.

Test results

The test results can be determined from the LEDs on the front of the QE71.
@ Ifthe TEST LED is turned off, the EEPROM test is completed.
® The test results can be checked using the TEST ERR.’s LED.

When normal .................... The LED is turned off

When error.......cooceeeecennen. The LED is lit

® The following can be suspected as causes of an error.
e QE71 hardware error
e EEPROM error
e EEPROM check sum error

Operation after the test is competed

The PLC CPU can be reset after the on-line mode or another test mode is switched using the operation
mode setting switch on the front of the QE71.

Point

(1) To prevent the contents of the EEPROM from being destroyed, absolutely do not turn off the
power or reset the module during the EEPROM test.

{2) When trouble occurs, use the sequence program at ltem 5.8 to write the setting values (param-
eters) in the EEPROM, and then reconduct the EEPROM test. (This will conduct a recovery in
the case of a check sum error)

If an error occurs a second time, then a QE71 hardware error can be suspected.
For details regarding troubles, please consult with your nearest branch or agent.

4-11



4. SETTINGS AND PROCEDURES UP TO OPERATION MELSEC-QnA

4.7 Connecting to the Network

This section explains the method for connecting the QE71 to the network.

4.7.1 Connection Precautions

I Installing

@ Sufficient safety precautions are required when installing network. Consult with a specialist
when installing connection cable terminal processing or trunk line cables, etc.

(?) Use a connection cable that meets the standard shown in ltem 2.3.
The aliowable bending radius for coaxial cables is set. When bending coaxial cables to
connect them, a space that is larger than the coaxial cables’ allowable radius is required.
For information regarding the coaxial cables’ allowable bending radius, please consult
the cable manufacturer.

® When connecting the QE71 to a 10BASE2 or a 10BASES, it is necessary to connect a
terminator at both ends of the line (both are 50 Q).

¢ Connect a terminator for a 10BASE2/10BASES matching the type of the line on the
QE71 side (both are 50 Q).

¢ For the connection of terminators on the remote node side, connect them by referring
to the instruction manual of the remote node. (Do not connect terminators if termina-
tion is set by means of terminal setting.)

@ When the A1SJ71QE71N-B5 is in use and the external power supply side of the power
supply source for the transceiver is handling the FG signal, ground the FG signal on the
external power supply side.

I Compliance with the EMC Directive and the Low-Voltage Directive

To comply with the EMC Directive and the Low-Voltage Directive by incorporating a QE71 into
the customer's product, install a ferrite core according to the method shown in (4) below.

(Also refer to the "Conformation to the EMC Directive and Low Voltage Instruction” (section
before Chapter 1).)

| Countermeasures against high-frequency noise

The following countermeasures are available for communication errors that may occur due to
high-frequency noise in an installation environment:

@ Install a ferrite code according to the method shown in (4) below.
(@ Make the cable as short as possible.
® Use the following cable for connection to a 10BASE-T.

Model name Cable Category
AJ71QE7ING-T, A1SJ71QE7INS-T | Shielded twisted cable (STP) 3,4,5
AJ71QE7IN-T, A1SJ71QE7IN-T Unshielded twisted cable (UTP) 3,4,5

® Use a double-shielded coaxial cable when connecting a QE71 to a 10BASE2.
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® When connecting a QE71 to a 10BASES/10BASE2, ground the shields of the coaxial cable
on both the self station side and the connection counterpart device side. (Ground at a
location near the connector.)

* When using a double-shielded coaxial cable, ground the outer shield.

* For grounding on the PLC side, refer to Chapter 3, "EMC Directive and Low-Voltage
Instruction" of the user's manual (hardware edition) of the CPU module used.

(® To perform TCP/IP oommuhioation, increase the number of communication retry count.
(Specify it in the initial processing of the QE71. Refer to *1 at the end of item 5.2.2.)

| Ferrite core installation

@) Install a ferrite core (*1) at the QE71 side and at the external device side/transceiver side
of the AUl cable.

*1: ZCAT 2032-0930 manufactured by TDK Corporation is usable.

() Ferrite cores should be installed as follows for connecting to a network via the 10BASES.

AJ71QE71N-B5
or
A1SJ71QE71N-B5

]
External ]
power supply

for transceiver
DC ﬁ
Power AUl cable

Supply Coaxial cable

. for 1OBASES
Ferrite core > /
¢ ] (

J L )
v\

Transciver

ACAUTION * Do not bundle the control wires and the communication cables with the main circuit and the
power wires, and do not install them close to each other.

They should be installed 100mm (3.9 inch) or more from each other.
Not doing so could result in noise that would cause erroneous operation.
* Do not connect the AU! cables when the module installation station’s power is turned on.

¢ The communication cables and power cables connected to the module must always be set in
ducts or secured using clamps.
If the cable is not placed in a duct or not secured with clamps, it may be loosened, relocated or
pulled unintentionally, causing malfunctions or damage to the module and cable.

* When removing communication cables or power cables connected to the module, do not pull
directly on the cable.
For cables with connectors, remove them by holding the connector that connects to the mod-
ule.
For cables without connectors, remove them after loosening the screws in the connection area.
If the cable is pulled while it is connected to the module, it may cause a malfunction or damage
to the module and cable.
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4.7.2 Connecting to 10BASE5

This section explains the method for connecting QE71 to the 10BASES network.
(Applicable modules in the explanation: AJ71QE71N-B5, A1SJ71QE71N-B5)

(In the case of A1SJ71QE71N-B5)

!EE_/‘/

E AUl Cable

Nl A o

| -

Retainer

Fig 4.1 AUI Cable Connection Diagram

Method for connecting to the AUl Cable
(1) Slide the retainer in the A direction as shown in Fig 4.1.
@
(3) Slide the retainer in the B direction as show in Fig 4.1.
(4) Check that the AUI cable is locked.
5

*{ Please use transceivers that have functions that are generally called SQETEST or Heartbeat (trans-
ceiver function that uses a signal to check if the transceiver is operating correctly after transmission).

Push the AUI cable connector to the back.

)
)

Turn on the transceiver’s power. (*1)

ACAUTION ¢ Do not connect the AUI cable when the module installation station’s power is turned on.

Point

(1} When connection to the network is made using the 10BASES, if countermeasures against
high-frequency and noise generated in the installation environment of QE71 is necessary,
attach a ferrite core to the AUl cable to eliminate these effects.
Refer to (4) in ltem 4.7.1 .

(2) For the devices that are required for connecting a QE71 to a 10BASES and examples of system
configuration, refer to (1) in ltem 2.3.
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4.7.3 Connecting to 10BASE2

This section explains the method for connecting the QE71 to the 10BASE2 network.
(Applicable modules in the explanation: AJ71QE71N-B2, A1SJ71QE71N-B2)

{in the case of A1SJ71QE71N-B2)

Fig 4.2 10BASE2 Coaxial Cable Connection Diagram
10BASE2 Coaxialm cable connection method
(1) As shown in Fig 4.2, line up and push in the lip [2] into the groove [1].
(2) Turn the connector 1/4 rotation to the right while pushing it in.
(8) Turn the connector until it locks.
)

{4) Check that the connector is locked.

Point

For the devices that are required for connecting a QE71 to a T0BASE2 and examples of system
configuration, refer to (2) in ltem 2.3.
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Remarks

Coaxial cable connector connection

This section explains the method for connecting the
the cable.

(1) BNC connector and coaxial cable configuration

BNC connector {coaxial cable connector plug) to

Fig 4.3 shows the BNC connector and coaxial cable configuration.

BNC Connector Part Configuration

»H e

> Nut Washer
o e &
Plug shell
Clamp Contact

Gasket

Coaxial Cable Configuration

External conductor
External sheath

S

Insulation

internal conductor

Fig 4.3 BNC Connector and Coaxial cable configuration

(2) Method for connecting the BNC connector and the coaxial cable

The following shows a method for connecting the BNC connector to the coaxial cable.

(@) Remove the coaxial cable’s external sheath as
shown in the drawing at right. Be careful not
to damage the external conductor.

{

(b) Place the nut, washer, gasket, and clamp on
the coaxial cable as shown in the drawing at
right, and then wrap the external conductor.

A

(c) Cut the external conductor, insulator, and in-
ternal conductor to the dimension as shown
in the drawing at right. However, to cut the
external conductor to the same dimension as
the clamp’s tapered portion, place the clamp
on before cutting.

d
(d) Solder the contact to the internal conductor.

1

(e) Insert the contact assembly in (d) into the plug
shell, and screw on the plug shell nut.

15mm

(0.59 in.)

External sheath
removal dimensions

Gasket
.................... Internal
Insulator
conduit:r
3mm | il D
0.42 1) o Clamp and
( )‘6”‘”."' external
0.24in.)  conductor
.............................................. Solder

Point
Take the following precautions when soldering the

(1) Be sure that the solder does not creep up the soldered area.
(2) Be sure that there are no gaps in or biting into the contact and cable’s insulation.
{8) Quickly do the soldering to prevent the insulation from deforming.

contact to the internal conductor.
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4.7.4 Connecting to 10BASE-T

This section explains the method for connecting the QE71 to the 10BASE-T network.

{Applicable modules in the explanation: AJ71QE71N3-T, AJ7T1QE7IN-T, A1SJ71QE7ING-T,
A1SJ71QETIN-T)

(In the case of A1SJ71QE71NG-T)

¢

Fig 4.4 10BASE-T Twisted-Pair Cable Connection Diagram

Method for connecting the 10BASE-T twisted-pair cable
(1) Connect the twisted-pair cable to the hub.
(2) Connect the twisted-pair cable to the QE71.

Point

(1) The QE71 operates in the half duplex communication mode of the 10BASE-T.

(2) For the devices that are required for connecting the QE71 to the 10BASE-T and examples of
system configuration, refer to (3) in ltem 2.3.
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4.8 Parameter Types and Parameters that can be Set Up by GPPW

To use a QE71, it is necessary to set up the parameters for various processing and for functions to be
used in the buffer memory of the QE71.

This section explains the types of the QE71 parameters and how to set up these parameters.

Types of the QE71 parameters

The following shows the types of the parameters necessary to use the QE71.

The contents of the columns in the table below are as follows:

"Buffer memory”" column:

“GPPW setup” column:

(Address)

Oto 1FH (
20to 5FH( 3210 95
67H ( 103)
200 to 201H (512 to 513)
202 to 225H (514 to 549)
228 to 3AAH (552 to 938)

Oto 31)
)

parameters are stored.

Indicates the buffer memory of the QE71 where the

Indicates the parameters that can be set up by a

program such as GPPW.
"EEPROM registration” column: Indicates the parameters that can be registered in
EEPROM of the QE71.
GPPW setup| EEPROM Detailed
Buffer memory N :
(1) registration | explanation
[nitial processing parameter setting area (32 words) | Canbe setup ltem 5.2.2
Exchange parameter setting area (64 words) | Cannot be set ltem 5.5.1
Exchange instruction area during STOP (1 word) up Can be Chapter 16
Subnet mask settingarea (2 words) registered ltem 11.2
Router relay pe?rameter setti?xd area (?36_ vVoFdE) ] Canbe set up ftem 12.4
Station No. <-> IP information setting area (387 words) ltem 15.3.4
FTP paramster setting area (16 words) Item 13.3

380 to 3BFH (944 to 959)

*{ For more information on the parameter setting areas that can be set up by a program such as
GPPW, refer to Item 3.7.2.
The setting values of the areas marked by "<Pa>" at the left side of the "default value” column in
the table shown in ltem 3.7.2 can be set up by a program.

| Setup methods of the QE71 parameters

The QE71 parameters can be set up in either of the following methods:

() Use a sequence program.

@ Use a program such as GPPW (refer to (4) in Item 2.2).

Load the parameters that have been set up by GPPW or other program into the QnACPU
of a station in which a QE71 is installed. When that station is restarted, the QE71 param-
eters loaded into the QnACPU will be written into the buffer memory of the QE71.

* Setup from the sequence program as described in (1) above is not required for the pa-

rameters set up with GPPW or other program.
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I GPPW parameter setting screen for the QE71
The following figure shows the screen for setting parameters for the QE71 using GPPW.
B e ; s __n
Read PLC data
Module No1 Module Ho.2 Madule Mo.3
Network type Ethemst » [None v |Hone
Start 170 No. uifen)
Metwerk No. 1
T:tal stations b addioss T
Group No. 1 Input format 1053- 'l
Station Ho. 1
1P addiessDEC IP sddress | | J T
0K I Cancel } -
o | ‘
Necessaty settingl Mo suling 7 Allesdyset ) Setifitisneeded] oot / Alnsadyset |
Start 1/ Mo.: Valid module =
. i ; . In[putl the start 170 No. installed in the module in 16-paint unit, dusng ot staion acosss |1
Acknowdedge XY assignment l ol r e e l Check 1 End [ Cancel l
< | 2
Setting screen Setting item Description and target function of Referenc.e sectlon. for
the setting the details of setting
Setting the number of Network type Set the' Ethernet pararpeterg for
MNET(l) MNET/10(H) Network No. accessing remote stations via the QE71. ltem 15.3.2
Group No. * MELSECNET/10 relay exchange
Ethernet cards -
Station No. ¢ Data link command exchange
IP address settings IP address Set the IP address of the local station. ltem 5.2.2
i > IPi i i - i i 2.2
Setting the Ethernet Station No. <-> IP information system| Set the Station No. < > IP information item 5
- Net mask pattern parameters for accessing remote sta-
Station No. <-> IP Network No . )
information (Station No. |Conversion Ste " © N - tions via the QE71. ltem 15.3.4
<-> IP information)*1 setting ation No. . MELSECNETH 0 relay exchange
[P address ¢ Data link command exchange
FTP ltem 5.2.2
Setting the Ethernet FTP| Log-in name Set the FTP parameters for using the
parameters Password (Current/New) file transfer function. tern 13.3
(FTP parameters)*1 Command input monitoring timer | e File transfer (FTP server) function
ACPU monitoring timer
Setting the Eth N Router relay function St th ltem 5.2.2
) t|ng | e ernet Sub-net mask pattern et t' e rguter rgl:y parameters for ogm— ftern 11.2
r;u eir rel aly parameter o e IP address municating with remote nodes via a
(tou*:)r relay param- Router  1Sub-net address router. . ltemn 12.4
eter) information |Router IP address | * Router relay exchange function
Setting the MNET(l) Target network No. Set the routing parameters for access-
MNET/10(H) Ethernet | Relay network No. ing remote stations via the QE71. ftern 15.3.3
routing information Relay Station No. » MELSECNET/10 relay exchange
(Routing parameters)*1 | Via Staiton No. ¢ Data link command exchange
*1 Information given in () refers to the display in the “Setting the number of MNET (Il) MNET/10 (H) Ethernet cards” screen.
Point
(1) When setting QE71 parameters with GPPW, set up the parameters of all installed QE71s
{function version B).
(2) For parameter setup to the Q4ARCPU (with added function), see Item (7) of this section.
(3) For the parameters that cannot be set up by a program such as GPPW, use a sequence
program to set them up.
(4) The parameters that have been set up by a program such as GPPW will be valid by loading
them into the QNACPU and then restarting the QnACPU.

4-
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| Setting up the parameters by a program

The following table shows the programs by which the parameters required to use the functions
of the QE71 listed below can be set up.

As long as the versions of programs are as indicated in the table below or later than these
versions {left side: hardware version, right side: software version), the programs can set up the
parameters required to use the applicable functions of the QE71.

Parameter setup program
Function GPPQ GPPW
SwWo | sSwi | sw2 [SWiorlater

File transfer (Cannotbesetup) | A A A A
Data link command exchange

MELSECNET/10 relay exchange (Cannot be set up) A A A A
Connection of GPPW to QE71 (Ethernet connection) {Ethernet connection is not allowed) A A
Access to remote station's PLC from MELSOFT product

via QE71 (1) {Cannot be set up) A A

*1  Access to a remote station's PLC can be performed via the QE71 depending on the product.
For more details, refer to the manual of each product.

GPPW:
MX Component:

SW2D5C/F-GPPW-E or later
SWODSC-ACT-E or later

| Relationships between the functions of the QE71 and the required parameters

The following table shows the relationships between the functions of the QE71 and the param-
eters that must be set up in order to use various functions of the QE71.

Functions Data communication functions
. Read/write data i
Fixed buffer exchange Fandom | 3, fhe LG GPU Datalink | Fie | MELSEG |mouter
With Without | buffer | QE71 | E71 | mand | transfer | NET/10 | rgpqy
Parameters procedure | procedure | €xchange Som | samy |exchange (FTP) relay
Initial processing parameters
Local station IP address O O O O O O O O O
Special function settings X X X O X O O O O
Various timer values O O O O O @) O O O
Automatic open ’
UDP port No. X X X O X X X X x
Exchange parameters
Usage applications
Bit O (Application for burrer) O O X X X X X X X
Bit 1 (Existance check) AN A JAN A JAN X x X X
Bit 7 (Pairing) A A X X X X X X X
Bit 8 {Communication format) O O O O O X X x O
Bit 9 (Exchange procedure) O O X X X X X X X
Bit 14 - 15 (*1) O O O O O X x X O
Exchange address
QE71 port No.
Remote node IP address
Remote node port No. O . O . O* O x x X X
o) o) 1 (1) (2 1
Remote node Ethernet address
FTP parameters X X X X X X O X X
Ethernet parameters x X X X X O X O X
Routing parameters x X X x X AN x AN X
Conversion method (*3) X X X X X O X O X
Router relay parameters X X X X X X X X O

O : Setting (default value/changed value) is necessary.

A\ 1 Setting (default value/changed value) is necessary when the applicable function is used.
x : Setting is not necessary. {(parameter irrelevant to the applicable function)

4-20
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*1 Set each parameter by an open method at open processing when connecting a communication

line.
Tcp uUbP
Communication format Active Passive
open method | Remote node ARP Remote node ARP
functions Unpassive | Full passive functions

Parameters Yes No Yes No
QE71 port No. O O O O (@) @)
Exchange | Remote node IP address O O X O O O
address | Remote node port No. O O X O O O
Remote node Ethernet address O O X X O O

**  Please make the default value (FFFFFFFFFFFFH).

*2 Setting is only required when opened by the sequence program.

*3 This includes the Station No. <-> IP information parameter.

| Registering the parameters into the EEPROM of the QE71

The parameters written into the buffer memory of the QE71 can be registered in the EEPROM
of the QE71. By registering them, they can be used as default values when the QE71 is started

next or subsequent time.

For more details on how to register the parameters to the EEPROM of the QE71, refer to item

4.9.

Point

To operate the QE71 by using the parameters registered in EEPROM, set the exchange condition
setting switch (SW3: automatic startup mode) of the QE71 to ON, and then start the QnACPU of a
station in which the QE71 is instalfied.
When starting the QnACPU of the station in which the QE71 is installed in this method, the param-
eters for the QE71 loaded into the QnACPU will become unnecessary.
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| Support for the Q4ARCPU (product with added functions)

The following explains the case when QE71s are used together with Q4ARCPUs for which
function addition has been implemented and which have the date of manufacturing beginning
with "0012" (last two digits of the year + two-digit month) and the software version of B or later.

* Also refer to the user's manual (detailed edition) for the Q4ARCPU with added functions in
regard to IB-66685-B or later product.

(8) Description of added functions
@ Access to the Q4ARCPU from GPPW via Ethernet connection

(@ Access to a remote station's PLC via a remote Ethernet or the MELSECNET/10 (us-
ing the MELSECNET/10 relay exchange function of the QE71).

(Start Source - 1) (Start Source - 2) % For the Q4ARCPUs shown in [, use a version with added

GPPW functions.
MX Component
Eth t1 I * The <n> at the tail end of the QE71, QLP21 is an explanatory
m ernet- 0 symbol that shows whether setting of the following parameters
) [ {(Control system) (Standby system) | with respect to the affected module is necessary or not.
(Object- 1) qE o]  fowr]  Josr]  [aue| QE ‘ .
Q4ARCPU 71 | 21 lcPU lcpu o1 | 71 * For the Q4ARCPU’s redundant system, if you are accessing
Station <B> | <A> <C>|<D> another station’s PLC via the QE71 on the expansion base,
. - - using the following function makes the access possible via
(Object - 2) f Expansion base (Object - 3) the control system side.
QnA 02L1P (7)15 QnA| QE + Automatic startup mode (SW3 = ON)
CPU| 71 . i i
CPU| £, <E> AR Data Exchange during the PLC CPU is stopped
O \ | Ethernet-2 O
C MELSECNET/10 D)
Start source Object-1 | Object-2 | Object-3
Start GPPW When Version 6.05F or later product is used. o
When a Q4ARCPU with Source-1 When Version 6.04E or earlier product is used. X
added functions and a Start
QE71 are used 5 MX Component | When SWODSC-ACT-E or later product is used. O [ ]
source-
] Start GPPW When Version 6.05F or later product is used. X
When a Q4ARCPU with- Source-1 When Version 6.04E or earlier product is used. X
out added functions and St
a QE71 are used Source-2 MX Component | When SWOD5C-ACT-E or later product is used. O (Only TCPAP can be used) X

@: Can be accessed after function additon O: Can be accessed before function addition x: Cannot be accessed

(b) Network parameter settings by GPPW for using added functions (for Ethernet)

Using the system configuration shown in the above figure as an example, the network param-
eters required for using added functions and the modules for which these parameters must be
set up are shown below.

Network parameter

Function

Access to the Q4ARCPU from
GPPW via Ethernet connection

Exchange (access to the QnAGPU) using the
QE71 MELSECNET/10 relay exchange function

Setting the number of MNET/10 Ethernet cards (2)

(<A> <B> <E>), (<C>

<D> <E>), <F>, <G>

For QE71 (*1)|IP address setting (*2)

(«B> <B>), (<D> <EB>), <G>

Station No. <-> IP information

<B>, <D>

(«B> <E>), (<D> <E>), <G>

For network | Routing parameters (*3)

(Setting is not necessary
with this system configuration.)
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*1 Set up any of the QE71 parameters other than above using a sequence program.
(if any of the QE71 parameters other than above is set up using GPPW, an error will occur when
starting the Q4ARCPU.)

*2 In a duplex system, if a QE71 is installed in each location of the control system and the standby
system in the basic base and both are connected to the same Ethernet, use different station
numbers (set the station numbers in the "setting the number of MNET/10 Ethernet cards" network
parameter) and IP addresses for these QE71s.

If they are connected to different Ethernets, the same station number and IP address can be used
for both QE71s.

*3 When accessing a remote station via a remote Ethernet or a MELSECNET/10, also set up the
routing parameters.
For more information on the routing parameters, refer to the MELSECNET/10 Reference Manual.

important

(1) Compatibility with duplex Q4ARCPU systems
The QE71 is not compatibie with duplex Q4ARCPU systems (see Item (2) in Section 2.5.3).
If the QE71 is used in a duplex Q4ARCPU system, the functionality will be limited to when the
QE71 is used together with the Q4ACPU.
(2) When the QE71 is installed in the basic base unit in a duplex Q4ARCPU system
For the input/output signal range for the QE71, do not set tracking.
If tracking is set, the QE71 will not operate normally.
(3) When the QE71 is installed in the extension base unit in a duplex Q4ARCPU system
For the output signal range for the QE71, set tracking.
If tracking is not set, the QE71 will not operate normally.
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4.9 Registering Parameters (Setting Values) in the EEPROM

The setting values (parameters) for the buffer memory can be registered in the QE71’s EEPROM, and
these can be used as the default values when the QE71 is booted up. Following is an explanation of the
method for registering parameters in the EEPROM.

4.9.1 Registering Parameters in the EEPROM

About the parameters that can be registered in the buffer memory, refer to "EEPROM registration” in
the table shown in Item 4.8 (1). Conduct registration to the EEPROM after checking that data exchange
with the remote node is normal. Registering parameters to the EEPROM makes the sequence program
that changes the buffer memory default values unnecessary.

The following explains how setting values are stored into the buffer memory of the QE71 when they
are registered in the EEPROM of the QE71 and when they are loaded as parameters into the
QnACPU.

When starting the QE71, the parameters are written into the buffer memory of the QE71 in the
order shown in the figure below.

QnACPU QE71

Parameters

O)

©) F EEPROM

®
— Buffer memory

* First, the setting values registered in the EEPROM are over-written into the buffer memory.
Next, the parameters loaded into the PLLC CPU are over-written into the buffer memory. Then,
the QE71 will start.

If the parameters for the QE71 have not been loaded into the PLC CPU, step (@ shown in the
above figure will be skipped.

If there is no sequence program for writing the setting values into the buffer memory of the
QET71, step () shown in the above figure will be skipped.

Sequence
program

4.9.2 /0 Signal and Buffer Memory for Handshaking with the PLC CPU

This section explains the 1/0 signal and buffer memory for handshaking with the PLC CPU when buffer
memory setting values (parameters) are registered to the EEPROM and when the parameters regis-
tered in the EEPROM are read to the corresponding buffer memory.

| 170 signal for handshaking with the PLC CPU

Device that turns
/0 . on and off L.
signal Signal name Timing
CPU | QE71

Setting value X1E |EEPROM write end O Write end z{_: i
registration Y11 EEPROM write request O
) X1D |EEPROM read end O m
Setting
I d
values rea Y10 |EEPROM read request O
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Buffer memory

The area is used when the buffer memory parameters are registered in the EEPROM, and
when the parameters registered in the EEPROM are read to the corresponding buffer memory
is shown below. For details regarding the sequence from EEPROM registration state to the
EEPROM write results, refer to the explanation of exchange state storage area in item 5.6.1.

(Address) Buffer memory Default value
68H( 104) |EEPROM parameter portion specification (1 word) OH( 0
70H( 112) |EEPROM registration state (1 word) AAAH (2730)
71H(  113) |[Parameter use state (1 word) OH( 0)
72H(  114) |EEPROM read results (1 word) OH( 0
73H( 115) |EEPROM write resuits (1 word) OH({ O
(8) EEPROM parameter portion specification ..........ccovevvcevviciiiiiiinnnnns Address 68H (104)

Checks the parameter registered in the EEPROM, registers and clears parameters in the
EEPROM, and specifies the parameter types when reading from the buffer memory is
conducted.

Remarks

An error results when parameters that are not normally registered are specified when read or clear are

conducted.
p15 bl4 bi3 bi2 bil b0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

[0 [oJoJefole@]ol@[ofeo[@]o][a®]o0]

[Parameter specification for () to @®)]

Specifies the parameters to be used when registration, clear, and read are conducted.
0 : Corresponding parameters are not involved
1 : Corresponding parameters are involved

@ Initial processing parameters

(@ Exchange parameters

(® Router relay parameters (including subnet mask fields)

@ Station No. <-> [P information parameters

(® FTP parameters

(6 Exchange instruction parameters during STOP

[EEPROM clear instruction for @)]

Specifies which of the options is to be performed when registering to/clearing from
the EEPROM the parameter values for the target parameters specified in (D to ®
above.

0 : Registration (write) is conducted.

1: Clear is conducted.
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(b) EEPROM registration state......c.cccveiiiiiiniciiiiii e Address 70H (112)

The following values (corresponding to bit portion) are stored as the parameter registration
states in the EEPROM.

00 : No parameter registration
01 : Parameter registration (registered parameter was an errot)

10 : Parameter registration (registered parameters were normal)

b15 bl4d b13 bi2 bi1 b10 b9 h8 b7 b6 b5 b4 b3 b2 b1 b0
l o [ o [ ] @ [ @ ] @ | @ |

Q@ initial processing parameters

(@ Exchange parameters

(® Router relay parameters (including subnet mask fields)
® Station No. <-> IP information parameters

(&) FTP parameters

(6 Exchange instruction parameters during STOP

(c) Parameter Usage State ... v Address 71H (113)

The read state for each parameter when the parameters registered in the EEPROM are
read to the buffer memory are stored as the following values (corresponding bit portion).

00 : No read /No parameter registration
01 : Read (read values are not set because of error end)
10 : Read (normal end)

Each parameter read state’s storage position is the same as the position shown in (b)
EEPROM registration state.

() EEPROM read rESUIS ...ovevrvreriiriiririeeesi e Address 72H (114)
The read results registered in the EEPROM are stored as binary values.
0: Normal end
Other than 0 : Error end (Refer to Chapter 17 for details regarding error codes)

Check the parameter read states using the parameter usage state shown in (o)
above.

(6) EEPROM WIE rESUILS ...ocivniiiii it Address 73H (115)

The results of the user registration write of buffer memory parameters to the EEPROM are
registered as binary values.

“0: Normal end

Other than O : Error end (Refer to Chapter 17 for details regarding error codes.)
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4.9.3 Registering, Reading, and Clearing of Parameters

This section explains the method for registering, clearing, and reading to buffer memory setting values
(parameters) to the QE71’s EEPROM from the PLC CPU. For information regarding registration and
reading from a remote node, refer to Item 10.7.

| Registration and clearing to the EEPROM

(Registration/clearing procedures)
(CFF)

Watchdog timer error detection  X1F

EEPROM write request Y11 /J’l Registration/clearing ery‘&f__—

EEPROM write end X1E \\ g S
TO

Write to buffer memory TO
{Change the default value)

EEPROM parameter portion

A
)

specification Address 68H(104)
EEPROM write
results Address 73H(115) FROM

Refer to each explanation item.

Registration

instruction X001F . . .
— | ¥ { PLS M30 ]— Pulsification of registration requests.
M30

—] — {Mov  Hooea D30 h Specifying the registration parameter.
During clearing the 202AH stores the
D30.

{10 o Hes8 D30 K1 HWrites the registration parameter

specification.

{ s voot1 H Request write to the EEPROM.

Y0011  X001E  XOO1F
—F [ FrROMP HO H73 D31 ki HReads the results when write ends.

[~ w0 b3t F{ser  wmst HSetthe error end flag.

{ rRsT  voo11H Reset the write request.

M3t :
f E Error code processing .' ggf); rctcz)dg r?;tz)izc: 1|n7 )DS1

by processing.

Errorl processing end r
} [RsT M3t H
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Method for reading from EEPROM

In the EEPROM it is possible to read only the data that was correctly written (registered). An

error will occur when there is a read request for error data that was written.

(Read procedure «-+ Turn OFF the exchange condition setting switch SW3)

Watchdog timer error detection  X1F ©Fn)

Initial request Y19 [
EEPROM read request Y10 A /\>

EEPROM read end X1D S K ko

EEPROM parameter portion
specification Address 68H(104) TO

EEPROM registration state )
Address 70H(112) { FROM
Valid during
error end

Parameter usage state

Address 71H(113) FROM
EEPROM read results \7/
Address 72H(114) FROM

(Example read program) -+-- QE71 I/O signal (X/YO to 1F)

o X X001F
instruction  X0019 01
1 1 ¥ [ ps m3az H Pulsification of read request.
M32
} [ FROM HO H70 D32 Ki  HParameter registration state read.
— - Hoo2A D32 ] {10 Ho HE8 ps2 k1 H Check the parameter registration
state and write the read parameter
specification.
-{ seT  vooto]H Request read from the
EEPROM.
YOO10  X001D  XOO1F
} I} - {FROMP Ho H71 D33 k2 HUse the read end to read the
usage state and read results.
< ko D34 s w33 H Setthe error end flag.
{ RST Y0010]- Reset the read request.
M33 i : Transaction using usage state
} ' Error code processing : stored in D33 and error code
! ! stored in D34
o ; {Refer to Chapter 17)
Error processing end TTTTTTTTTT
} [ RsT  M33 H
; Initial processing to end processing program ; Refer to each explanation item.
U 4

MELSEC-QnA



4. SETTINGS AND PROCEDURES UP TO OPERATION MELSEC-QnA

4.10 Loopback Test

The loopback test is a function that tests whether exchange is conducted normally between a node
and the local station QE71. When a loopback test is conducted, the data transmitted from the remote
node is then retransmitted as is by the QE71 as a response to the originating station. Conduct the
loopback test in accordance with Item 10.9.

4.11 Maintenance and Inspection

There are no inspection items for the QE71 other than the terminator and checking the cable connec-
tions for looseness. In addition to this, to keep the system in good condition at all times and conduct
the inspection items contained in the PLC CPU’s module’s user manual,

@ DANGER * Do not touch the connector while the power is on. Doing so could cause malfunction.

* Make sure to switch off all phases of the external power supply used by the system before
cleaning or re-tightening screws. Otherwise, it will cause failure or malfunctions of the module. If
the screws are loose, it may result in fallout, short circuits, or malfunctions. Tightening the screws
too far may cause damage to the screw and/or the module, resulting in fallout, short circuits, or
malfunctions.

ACAUTION » Do not disassemble or medify the modules. Doing so could cause trouble, malfunction, injury,
or fire.

* Make sure to switch off all phases of the external power supply used by the system before
mounting or removing the module. Otherwise, it will cause failure or malfunction of the module.

» Do not directly touch the module’s conductive parts or electronic components. Doing so could
cause malfunction or trouble in the module.
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Points

(1) In general, the devices (e.g., QE71, communication board) that are connected to an Ethernet
store the Ethernet address of the counterpart device with which they have communicated.
Therefore, if these devices are replaced, it is necessary to update the Ethernet address of the
local station stored by the communication counterpart device.

Since these devices do not immediately update the Ethernet address of the communication

counterpart device under normal operating condition, it will lead to a communication error.

To prevent it, be sure to restart the QE71 after replacing the communication board/module on

the remote node side that has opened a connection with the QE71.

[Restart procedure on the QE71 side]

@ End all communications with remote nodes, and close all connections currently open. (Set
the open request signal to OFF.)

@ After all open completion signals are set to OFF, perform the end processing of the QE71.
{Set the initial request signal to OFF.)

(® After the initial normal completion signal is set to OFF, perform the initial processing of the
QET71. (Set the initial request signal to ON.)

@ After the initial normal completion signal is set to ON, perform open processing to a remote
node with which communication is to be established. (Set the open request signal to ON.)

(2) If a defective QE71 is replaced, restart the remote node side below in accordance with the
specification, and resume data exchange.
o Al remote nodes that were communicating with the station in which the replaced QE71 was
installed
¢ All remote nodes that were communicating with a remote station's PLC via the station in
which the replaced QE71 was installed




5. PROCEDURES FOR EXCHANGING WITH REMOTE NODES MELSEC-QnA

5. PROCEDURES FOR EXCHANGING
WITH REMOTE NODES

This section explains the methods, etc., for registering the QE71 initial processing, communication line
open processing with remote nodes, and buffer memory setting values in the EEPROM that are re-
quired for summary communication procedures and beginning data communication using the QE71.

5.1 Overview of Exchange Procedures

This section shows the general procedure used to exchange data between the QE71 and a remote node.

To begin data exchange, the initial processing and open processing must be used to connect with the
exchange partner and the communication line.

For the QET71, use either the request startup mode or the automatic startup mode to conduct initial
processing and open processing. (For information regarding request operation mode and automatic
operation mode, refer to ltem 5.2)

To end data exchange, conduct close processing and end processing. This disconnects the commu-
nication line and ends all exchange processing.

Point

(1) When conducting either fixed buffer exchange, random access buffer exchange, or reading
and writing to the PLC CPU, open processing must be conducted with a remote node to
exchang. In addition, all of the above three types of exchange can be conducted with user
opened remote nodes.

PLC CPU QE71
Fixed buffer  ----~--=-=---=~--; (Subheader code)

I
Reception complete signal ON - ¥ Fixed buffer communication |
< ——_|Store received data[*—1 T
Read reception data ‘ +(with p .
| *Usedfor reception whens. . . ... ’.\SOH
EOH

Recaption complete confimation signal ON $pace is avallable.

Request from external node

\ (reception)
©08 Header

B1HB2H, Confim &

Data * buffer communication r reqtiest_ h
! (readfwrite) : i contents with /
----------------- - *, subheader /

Random access buffer ;- -z -=- -« ------ws
+ Random access ‘

data

Subheader
Application

o

TCP

Ethernet

E1H/E2H
Response for a request
/ 00H to 3CH, 50H (transmission}

Header

Device & + Data read/write
evice memory, etc. + communication

| within the PLC CPU;

|

(2) Open processing can be conducted for a maximum of eight nodes. However, when translating
and receiving with the same remote node using a fixed buffer, two fixed buffers are required so
the number of nodes to which exchange can be conducted is reduced.

(3) This explains initial processing and open processing when using the port excuting data ex-
change after opened by the sequence program.

* When a QE71 installation station’s PLC CPU is in the STOP status, the QE71’s open re-
quest signal (Y8 to YF) and initial request signal (Y19) are also turned off and the line to
the remote node is closed.

When the QE71 installed station’s PLC CPU is changed from STOP to RUN, reconduct initial-
ization processing and open processing.

¢ To continue data exchange after the PLC CPU of the QE71 installed station is set to STOP,
use “data exchange function while the PLC CPU is in the STOP status.”

Application
data
Subheader

TCP
P
Ethernet

80H to BCH, DOH

5-1
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| Exchange procedures during request start mode

Initial processing, open processing, and data exchange sequence programs for the exchange
procedure after the QE71’s installed station’s PLC CPU write processing is completed.

Start '

[

—————————— N e T e T e e e e e - —
Tumn the SW3 exchange condition setting | ..... Set the automatic startup mode set switch.
switch OFF. Refer to ltem 4.3
!

! i
I ]
[ I
: I
: I .
Start-up | Boot up the QE71 Installed station. :
I |
I
| |
[ I

Write the initial processing settings values
and the using function setting values
in the buffer memory.

----- Refer to ltem 5.2 and Chapters 12 to 16

Y

Turn the initial request signal (Y19) fom | =~ Refer to ltem 5.3
OFF to ON.
L

b

Initial processing

Initial normal end signal

x19)

initial error detection signal

X1A)

Correct the setting values (initial processing etc). I

e e ]
¥ 1)
A
—————————— V‘—*—“—_—_—_———_—__'——_________—_——‘I
Write the open processing setting values  § Refer 1o ftem 5.5.1
(exchange parameters) to the buffer memory. -
I
Y
Turn the open request signal .
(Y8 to YF) from OFF to ON. Refer 1o ltem 5.5.2
L

Open error detection signal
X18)

Correct the open processing parameters. I

|
|
|
|
|
|
|
|
!
|
l
|
I O d signal
' I pen end signa
Open processing i (X10to X17)
|
|
|
|
i
|
|
|
|
|
|
|
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k3 e Refer to Chapters 6 to 16

I — o I S — I

Fixed buffer

|
I h Random Read/write Data link File :
Data exchange : (wit?wxgrsgggure / access buffer data in the command transfer |
rocessin
i 9 1] without procedure) exchange PLC CPU exchange (FTP) :
| 4

Y
A

Close processing

A 4

‘ A - ————_——- ,

: Turn the Initial request signal (Y19) OFF. I ----- Refer to ltem 5.3 I

Conduct after the open end signal turns OFF. |

End processing : i |
3 |

|

| |

----- Refer to ltem 5.3 I

________________________________ _

Y

A
- - - — - - T — = I
. Register the initial processing and open |
Registration processing setting values {parameters) ~ f -~ Refer to ltem 5.8 |
processing to the EEPROM. ¢2) :
! (—————————————— ]

End

*1 Procedure when using an automatic open UDP port (Refer to ltem 5.7).
*2 Use when necessary after confirming normal exchange. Exchange using the automatic startup’
mode shown is possible.

*3 Once a communication line is connected, the following data communication can be performed between
QE71 and other destination nodes using the port number specified by the communication parameter
during the open processing.

@ When “procedural fixed buffer communication” is specified during the open processing (When bit 9
of the usage setting communication parameter is off (procedural))

Communication using fixed buffers (Refer to Chapter 6.)

(a) Either transmission or reception is possible.

* This is determined based on the setting for bit O of the usage setting
communication parameter.
¢ When bit O of the usage setting is off, transmission is enabled.
* When bit O of the usage setting is on, reception is enabled.

1 (b) Data transmission or reception between the PLC CPU and other nodes
is performed using a fixed buffer (buffer memory) of the same number as
the connection number of the open request signal sent when the com-
munication line was opened.

* The connection number of the open request signal is compatible with
the fixed buffer number.

(c) When transmitting and receiving data between the QE71 and other nodes,
two communications lines are required.

Functions that can be
communicated using the
applicable connection

Refer to Section 3.5.2
for data transmission
procedures.

Communication using random access buffer (Refer to Chapter 8.)
Data is read and written from/to the random access buffer of QE71.

Read/write communication with respect to the data within the PLC CPU.
3 (Refer to Chapters @ and 10.)
. Data is read and written from/to the device memory of PLC CPU.

® When “non-procedural fixed buffer communication” is specified during the open processing (When
bit 9 of usage setting communication parameter is on {non-procedural))
¢ Communication (transmission or reception) can be performed only by using the fixed buffer (Refer
to Chapter 7).
¢ The number of fixed buffers used and the number of communication lines required for data trans-
mission and reception are the same as those required for procedural fixed buffer communication.
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| Exchange procedures during automatic startup mode
(1) Communication procedure in the automatic start mode

This is the communication procedure used when the processing for entering set values
(parameters) used for initial processing, open processing and special functions to the
QET71 or the PLC CPU on the station where the QE71 is installed, has been completed

using either of the following methods:

The various set values (parameters) described above are entered to the QE71's

EEPROM from a sequence program.

The various set values (parameters) described above are written to the PLC CPU of
the station where the QE71 is installed as parameters by using the GPP.

*  In order to perform data-communication processing from (1) shown on the next page,
it is necessary to have the portion of sequence program that performs data commu-
nication written to the PLLC CPU in the station on which QE71 is installed beforehand.

( Start )

Start-up : *

| switch to the ON. Refer to ltem 4.3

1
] Set the SW3 exchange condition setting I ----- Set the automatic startup mode set switch.

|
l
|
[
|
|
|
|
|
|
|
Initial processing :
|
!
i
|
|
|
|
|
|
|
|
|

Initial normal end signal

x19)

Initial error detection signal

X1A)

Correct the initial processing parameters

)

A4

Run the PLC I ----- Refer to Item 5.4

ON/OFF for initial request signal (Y19) is ignored.

|
I
|
|
|
!
|
|
|
|
!
|
i
|
|
I
!
|
!
|
|

Turn the open request signal
(Y8 to YF) from OFF to ON.

Y

Open end signal
X10to X17)

Open error detection signal

x18)

Correct the open processing parameters.
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Fixed buffer
exchange
(with procedure/

without procedure)

Read/write

access buffer data in the
exchange PLC CPU

|

|

Data exchange |
processing |
|

|

v

Data link
command transfer
exchange

k.
A

Close processing : Turn the open request signal (Y8 to YF) to OFF. I

A

4

Turn the initial request signal (Y19) to OFF.

*1 Procedure when using automatic open UDP port (Refer to ltem 5.7).

|
|
- | The initial normal end signal X19)}  § - Refer to ittem 5.4
End processing I ON/OFF is ignored. (*2) Conduct after the open end signal is OFF.
|

*2 See ltem 5.4.1 Remark for the method to turn OFF the initial normal end signal (X19).

*3 When changing the request startup mode, set the SW3 exchange condition setting switch to OFF.

*4 Once a communication line is connected, either of the data communication can be performed between
QE71 and other destination nodes using the port number specified by the communication parameter during

the open processing.
(1) See *3.

*5 The QE71 will start up after reading the set values (parameters) that have been entered to the QE71's EEPROM

and setting them to the buffer memory. (See ltem 4.9.2)

Point

station on which the QE71 is mounted.

QE71.

Perform the following operations to start the PLC CPU of the station on which a QE71 is mounted
in order to access the PLC CPU via an Ethernet connection between GPPW and the QE71.
(D Set the parameters for the QE71 using GPPW, and register them to the PLC CPU of the

(@ Turn ON the exchange condition setting switch (SW3: automatic start up mode setting) of the
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5.2 Connecting and Disconnecting Communication Lines

The arrangement between the nodes makes it necessary when beginning data exchange to connect a
communication line between exchange partners, and when the data exchange is completed, to dis-
connect the communication line between exchange partners.

Following is an explanation of the connecting and disconnecting of QE71 communication lines and of
the initial processing setting data for exchanging data between the QE71 and a remote node.

5.2.1 Connecting and Disconnecting Communication Lines Using Start Up
Mode

| Connecting communication lines for each start up mode (Initial processing, open pro-
cessing)

When a communication line is connected by user processing, the communication line is auto-
matically connected when the QE71 is booted up.

(a) Connecting a communication line using user processing
When the user specifies the parameters and sets the switches, one of the following two modes
is used as the control method for initial processing and open processing, allowing the user to
connect the communication line. Exchange can only be conducted with the remote mode for
which the line was connected using this initial processing and open processing.

@ Request start up mode
This is the mode where the setting values required for initial processing and open processing are
written to the buffer memory and all of the process requests are performed from the PLC CPU.
® Automatic start mode
This mode uses the setting values already registered in the QE71’s EEPROM by the user
to automatically conduct initial processing. Open processing is conducted by the PLC
CPU.

No matter which mode is used to connect the communication lines, a specified port No.
can be used to exchange from a remote mode using the fixed buffer, random access
buffer, or to read and write data to the PLC CPU.

{b) Automatically connecting the communication line when the QE71 is booted up
The port that is used when the communication line is connected is called the automatic open UDP
port. The port is automatically opened at the start of QE71 and the communication line is con-
nected. (The port number for read/write of data in the PLC CPU is the default value “5000”.)

From remote nodes, read/write of data in the PLC CPU and file transfer can be conducted. For details
regarding data communication using an automatic open UDP port, refer to the explanation in ltem 5.7.

I Communication line disconnect (Close processing, end processing)

When data exchange with a remote node has been completed after a communication line was
connected using one of the modes described in above, the communication line is
disconnected using the user software processing described below.

(@) Disconnection of the communication line connected by user processing
Close processing and end processing are conducted by the PLC CPU.

(o) Disconnection of communication lines connected automatically when the QE71 booted up
End processing is conducted by the PLC CPU.
If the condition described in ltem 3.5.3 occurs, the line will be forcefully closed.
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5.2.2 Data for Initial Processing

This section explains the parameter setting area for conducting initial processing. The network man-
ager {the person who plans the network and manages the IP addresses) writes the values to be used
in this area before initial processing is conducted. (Refer to Point at the end of [tem 4.8 about
whether the parameter should be set.) '

Buffer Memory
(Address) Initial processing parameter setting area (32 Words) | Default values
Oto 1H({ Oto 1)]Local station QE71’s IP address (2 Words)} COO001FEH
2to 3H({ 210 3)|System area (2 Words) —
4H ( 4) | Special function setting (1 Word)] 100H ( 2586)
5to AH( 5to 10)[System area (6 Words) —
BH { 11) { TCP ULP time out value (1 Word)] 3CH({ 60)*1
CH ( 12) | TCP zero window timer value (1 Word)| 14H( 20)1
DH{ 13) | TCP retransmission timer value (1Word)| 14H({ 20y
EH ( 14) | TCP end timer value (1 Word)| 28H( 40)*1
FH ( 15) | IP setup timer value (1 Word)| OAH( 10)*1
10H ( 16) | Response monitoring timer value (1 Word)| 3CH{( 80)1
T1H( 17) | Destination existence check start interval timer value (1 Word) | 4BOH (1200)*1
12H ( 18) | Destination existence check interval timer value (1 Word)| 14H( 20)1
13H ( 19) |Number of retransmit tries for destination existence check
BH({ 3)
(1 Word)
14H ( 20) | Automatic open UDP port No. (1 Word)| 1388H(5000)
15 to 1DH (21 to 29) | System area (© Words) —
1EH ( 30) | TGP Maximum Segment transmission setting (*2) (1 Word) 8000H
1FH ( 31) | System area (1 Word) —

*1 The setting value units used is 500ms. (Timer value = setting value x 500ms).
*2 Applicable to the products of the following software versions.
AJ71QETING-T, A1SJ71QE7IN3-T : "Version A" and later
Other QE71 : "Version E" and later
The TCP Maximum Segment transmission function is not applicable to the prod-
ucts earlier than the above. This area is used as a system area.
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| Local station QE71’s IP address (Default value = CO0001FEH) ..... Address OH to 1H (0 to 1)
(a) The local station QE71’s IP address is set following the standard IP address (Refer to ltem 11.3).

@ Set it so that the local station QE71 and the partner remote node to which exchange
is being conducted are set to the same class network address. In the following ex-
ample, the QE71 and the partner remote node (1) (@) IP address class network ad-

_iH.” (The host address can be freely set to any No. other

than “00H” and “FFH.”)

@ When the IP address network address of the local station QE71 and the partner re-
mote node to which exchange is being conducted are not the same, a setting for
using the router relay function is required (Refer to Chapter 12). In the following ex-
ample, the setting values (parameters) used for the router relay function when ex-
change is conducted between the QE71 and the remote node @) are set in the local
station QE71.

(Example) When the local station QE71’s IP address is class 3 (upper level: displayed
in hexadecimal numbers, lower stage : displayed in decimal numbers).

©0.00.01.FEH (+1) ©0.00.01.66H
Local station QE71 |(192.00.01.254) (192.00.01.102)

C0.00.01.65H C0.00.01.01H

Remote node (D l(192.00.01.101) Router | (192.00.01.01)

C0.00.02.63H
et rode © 9200259

*1 QE71's IP address
[c 0o o 0o o1 F E

I
>

h ”
Class Network address Host address

»le

{b) Except when a router relay function (Refer to Chapter 12) or there is mixed use with an-
other system, the IP addresses can be freely allocated as described in (a) above.

When the router relay function is used and there is mixed use with another system, please
use addresses that conform with the standard IP addresses used on the global scale.
* Standard |IP Address
IP addresses are divided into classes to allow an address system that corresponds to
the size of the network to be selected. (Refer to Item 11.3)

(c) The local station QE71 IP address can also be set at the GPP (Product after the software
version shown in Item 2.2 ) Common Parameter (Ethernet setting) screen. (See ltem
4.8)
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| Special function setting (Default value = 100H (256)) ........c.vcoereererereeenns Address 4H (4)
(a) Set the special functions of QE71 including the router relay function as follows:
(Bit location) b15 to b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
| 0 oo [0 [ o |
(® FIPfunction setting (b9, b8) (@ MELSECNET/10 relay (@ Router relay function setting
00: not for use Setting for the conversion method for -~ {05, bd)
01: for use (default value} exchange (b7, b) 00: not for use (default value)
00: Automatic response method 01: for use
(default valug)

01: IP address calculation method
10: Table conversion method
11: Combined method

(b) By setting a value, the value set for the corresponding function becomes valid.
(® When the router relay function is specified

When “for use” is set, the value set for the subnet mask setting area and router relay
parameter setting area in the buffer memory (addresses 512 to 549) becomes valid.

(@ When the conversion method is specified

When the “table conversion method” or the “combined method” is specified, the value
set for the Station No. <-> IP information setting area in the buffer memory (addresses
552 to 938) becomes valid.

® When the FTP function is specified

When “for use” is set, the value set for the FTP parameter setting area in the buffer
memory (addresses 944 to 959) becomes valid.

(c) The special function settings can also be set at the GPP (Product after the software
version shown in Item 2.2 ) set the parameter setting screen corresponding to that
function. (See ltem 4.8)

To use a special function, set up data in the buffer memory during initial processing,
according fo the reference section of the applicable function.

| TCP ULP time out value (Default value = 3CH(60), setting time = setting value x 500ms)
.................................. Address BH (11)

(&) Sets the pocket existence time during TCP data transmission.
This timer value is passed as a parameter when a TCP connection is opened or data are
transmitted.

(b) Specifies the setting value as from 1H to 7FFFH. (1) (*3)

| TCP zero window timer value (Default value = 14H(20),
setting time = setting value X 500MS) .......ccccvvvrrreneeescereee e scme e Address CH(12)

() The window shows the reception buffer on the reception receiving end.

(b) When there is no more space in the reception buffer on the receiving end (window size =
0), the transmitting end waits to transmit data until there is space in the reception buffer on
the receiving end. At this time, the receiving end follows the TCP zero window timer value
to transmission window check packet to the reception end to check the receiving possibil-
ity condition.

(c) The setting value is specified to between 1H and 7FFFH. (*3)
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I TCP retransmission timer value (Default value = 14H(20),
setting time = setting value X 500MS) ......c..eorerrccciircccirrrr e Address DH(13)

(& If ACKis not returned during TCP open and data transmission, the retransmission time will
be set. This timer is also used for the existence time of the ARP function. (An ARP is
retransmitted after the time of 1/2 TCP retransmission timer value when no response is
rerurned to the transmitted ARP request.)

Or this timer sets minimum setting time of delivery monitoring time for the data link com-
mand.

(b) The setting value is specified between 1H and 7FFFH. (*1) (*3)

| TCP end timer value (Default value = 28H(40), setting time = setting value x 500ms)
....................................... Address EH(14)

(& Sets the monitoring time when waiting for FIN to be received from the partner node after
the local station has transmitted FIN and ACK has been received from the partner node
when the local station closes the TCP connection.

(b} When FIN is not received from the partner node after the TCP end timer time, RST is
transmitted to the partner node to forcefully close the line.

{c) The setting value is specified to between 1H and 7FFFH. (*3)
I IP setup timer value (Default value = 0AH(10), setting time = setting value x 500ms)
....................................... Address FH(15)

(8) Exchange data is sometimes divided and transmitted by IP level due to the transmitting
station’s or the receiving station’s buffer limitations. This sets the time to wait until the
following divided data is restored (reassembled) when the QE71 receives the divided data.

{b) The setting value is specified to between 1H and 7FFFH. (*3)

I Response monitoring timer value (Default value = 3CH(60),
setting time = setting value x 500ms)......ccceeceeceeiececcnerie e, Address 10H(16)

{a) Sets to the following time.
@ The wait time from when a command is transmitted until a response is received.
(@ When a divided message is transmitted, the time from the first message transmission
until the final message is received.
{b) The setting value is specified to between 1H and 7FFFH. (*3)

| Destination existence check start interval timer value (Default value = 4B0OH(1200),
setting time = setting value X 500mS) .......cccceceeirrcecerrrcverrcr e Address 11H(17)
(8 When the exchange with the partner remote node by the connection opened by destina-
tion existence check is finished until existence check is begun.
(b) The setting value is specified as between 1H and 7FFFH. (10 minutes when the default
value is 4BOH(1200)) (*2)
| Destination existence check interval timer value (Default value = 14H(20),
setting time = setting value X 500mMS) ......c.c.cccccrrvvmrrrrcceerrs e Address 12H(18)

(@) Sets the interval time for conducting retry and existence check when no response is re-
ceived from the partner remote node that is conducting the existence check for the con-
nection opened by the destination existence check.

{(b) The setting value is specified between 1H and 7FFFH.

| Number of retransmit tries for destination existence check (Default value = 3H(3))
........................................ Address 13H(19)

(&) Sets the number of retries and existence checks when a response is not received from the
partner remote node that is conducting the existence check for the connection that was
opened by the destination existence check.

(b} The setting value is specified between 1H and 7FFFH.
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| Automatic open UDP port No. (Default value = 1388H(5000))............... Address 14H(20)

(a) At the startup of QE71, set the number of QE71’s UDP/IP port that automatically opens
for read/write of data in the PLC CPU from remote nodes. (This port is called “the auto-
matic open UDP port.”)

{b) By using the automatic open UDP port, exchange without a sequence program at the
request of remote node is enabled.

For details regarding using an automatic open UDP port for data exchange, refer to the
explanation in ltem 5.7.

{c) The setting value is specified as between 400H and 1388H (1024 to 5000) or 138BH to
FFFEH (5003 to 65534). (Port No. 5001 and 5002 is used by the QE71 system. It cannot
be specified by the user.)

TCP Maximum Segment transmission setting (Default value = 8000H)
................................................................................................................. Address 1EH(30)
(8) Set whether TCP Maximum Segment Size Option transmission is enabled or not.
(o) Specify the setting with either of the following values.
OH: Enable TCP Maximum Segment Size Option transmission
8000H: Enable TCP Maximum Segment Size Option transmission

The setting is made valid after completion of the initial processing.

c

MELSOFT series products supporting the TCP Maximum Segment transmission function
For setting the "Enable TCP Maximum Segment Size Option transmission”, use the fol-
lowing MELSOFT products.

=

GX Developer : Version8.07H or later
MX Component : Version3.03D or later
MX Links : Version3.084 or later

{e) MELSOFT series products not listed above (d)

When using a MELSOFT product that is not listed above (d) to make communication via
Ethernet, set it to "Disable TCP Maximum Segment Size Option transmission” or use
UDP/IP type communication.

Otherwise, the sequence program may not function correctly (read/write is incorrect).
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*1 When exchange errors occur due o noise, change the setting value to a higher number of retries.
The retry number is determined using the following formula. (For the default value 2 = (80 + 20)-1)

Number of retries = {((TCP ULP time out value) + (TCP retry timer value))-1

(Example) When data cannot be transmitted when the setting value makes the number of retries 2,
the transmission error detection signal will turn on with the timing shown in the diagram
below. (When fixed buffer No.3 is used)

Transmission request signal (Y2) — p%

Transmission error detection signal (X5)

I QE71 P
Data First retry Second retry :
command i
e A >id A > A ;;
i‘ TCP ULP Time out value ‘E

A : TCP retransmission timer value
(The data retransmission time when ACK is not returned after the data is transmitted)

When removing the retry processing shown above (0 times), perform the following setting:
TCP ULP time out value = TCP end timer value = TCP retransmission timer value
(Each timer value should be the same.)
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*2 The destination existence check is the function that the QE71 uses to check whether the partner
remote node is operating correctly when exchange with the partner remote node that is opened by
the connection has not been conducted for a set period of time. in particular, when exchange has
not been conducted for a set period of time with the remote node, it transmits a PING command
(ICMP echo request/response function) to the partner node to conduct an existence check of whether

a response can be received.

The QE71 conducts existence checks in accordance with the destination existence check settings

(Refer to Item 5.5.1 (b) @) for the setting values given in to in this section and during

opening processing.

(Example) When the setting value is for the number of retries to be 3, the QE71 conducts exist-
ence checking with the timing shown in the figure below. When errors are detected,
the open error detection signal turns on and stores the error code (CO35H) to the open

error code storage area.

(When using fixed buffer No.3)

Open request signal (YA) —-l

Open end signal (X12) -

Open error dstection (X18)

signal
[ QET71
Final Ping
exchange command
' Destination | Destination
1 existence | existence
i check start 1 check
' interval timer ! interval
i value i timer value

. Z P S U—

& <

Ping
command

In addition, if the initial processing has normally been completed, the QE71 automatically sends a

response for a PING command echo request command received from a remote node.

{The QE71 sends a response for a PING command received even when the connection to be used for

data exchange with a remote node is closed.)

* - If an error is detected in the external device side with this check, the applicable connection will be

closed (the line will be disconnected). Open the connection using a user program.

*3 The setting value of each timer is as follows,

(a) Designate the setting value of each timer on the QE71 side in such a way that the following

reiations are met.

Response TCP
® | monitoring | 2 tT-CPOLl}kP aluo 2 gr?ere\/r;?ue 2 | retransmission | > iP asserlnbly
timer value meout v timer value imer valu

TCP retransmission | _ | TCP zero window
timer value = | timer value

Furthermore, when connecting a line using our products (QE71, E71, E7183), you shouid
make sure that both nodes have the same settings.

(b) Designate the setting value of each timer on the remote node side in such a way that the

following relations are met.

Communication errors such as transmission timeouts may occur more frequently if the
timer values are not set so that they satisfy the following relationships.
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. TCP retransmission timer value S TCP retransmission timer value
on the remote node side on the QE71 side

. | Monitoring timer value in application S TCP ULP timeout value xn *1
software on the remote node side on the QE71 side

*1 n is the number of TCP segment transmissions and can be obtained via the following calculation:

n- Size of the message transmitted by QE71
Maximum Segment size

] fractions below decimal point are rounded up

(Example 1) Number of TCP segment transmissions when communicating via the same line
The Maximum Segment size is 1460 bytes via the same line (without going through
a router) and the number of TCP segment transmissions is as follows:
n = 1, if the size of the message transmitied by QE71 is 1460 bytes or less.
n = 2, if the size of the message transmitted by QE71 is greater than 1460 bytes.
(Example 2) Number of TCP segment transmissions when communicating via separate lines
The Maximum Segment size is at least 536 bytes on a separate line (via dialup
router, etc.) and the number of TCP segment transmissions is as follows:
n = 1, if the size of the message transmitted by QE71 is 536 bytes or less.
n = 2, if the size of the message transmitted by QE71 is greater than 536 bytes
and no more than 1072 bytes.
n = 3, if the size of the message transmitted by QE71 is greater than 1072 bytes
and no more than 1608 bytes.

In the above relationship, the number of retries for transmission from QE71 can be increased or
decreased by changing the TCP retransmission timer value (refer to *1).

By performing the following setting, number of retries becomes 0.

. [ TCP ULP ] _ [TCP end timer] - { TCP retransmission ]
timeout value value timer value

Point

(1) The initial processing parameter setting area setting values are registered in the QE71’s EEPROM.
The setting values registered in the EEPROM are used as the default values when the QE71 is
started up.

(2) 1t is recommended that the default values are used for each timer value. Before Changing them,
consult with the managers of the partner equipment and systems, then increase/decrease
each set value according to the equation described in *3.

(3) Refer to item 4.8 for information regarding the parameters necessary for settings during
QET71 initialization processing when the QE71 functions are used.
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5.3 Initial Processing and End Processing During Request Start Up Mode

This section explains about the QE71 initial processing and end processing conducted by the PLC
CPU when a communication line is connected and data is exchanged with the remote node in the
request start up mode.

Lines connected using request start up mode conduct mobile on line operations.

5.3.1 Initial Processing and End Processing Procedures

This section explains about the QE71’s initial processing and end processing procedures.

®
Exchange condition (OFF)
setting switch (SW3)
Y19
PLC
CPU X19
@
Writing from TO
commands, etc.
QE71 | Initial processing parameters ] Initial processing | End processing
® @

| Initial processing l

@ Turn OFF the exchange condition setting switch (SW3: automatic start up mode setting), start the
station on which the QE71 is mounted (for instance by turning the power supply on), and place the
PLC CPU in the RUN state.

® The initial processing parameters are written in the buffer memory.

* When writing the initial processing parameters, write set value for each exchange parameter and
special function to be used.

® The sequence program turns the initial request signal (Y19) on.

@ The QE71 executes initial processing.

® The initial normal end signal (X19) turns on when the initial processing ends normally. (A PING
command can be sent from the remote node to the PLC CPU.) If it ends with an error, the initial
error detection signal (X1A) will turn on.

End processing

® The sequence program turns the initial request signal (Y19) off after the next signal off is checked. (*1)
¢ Transmission request signal/reception end check signal (YO to Y7)
Transmission normal end signal/reception end signal (X0, X2...)
Transmission error detection signal (X1, X3...)
e Open request signal (Y8 to YF), Open end signal (X10 to X17)
Open error detection signal (X18)
@ The QE71 executes the end processing.
The initial normal end signal (X19) turns off when the end processing is normal end. When it is error
end, the initial error detection signal (X1A) turns on.

*1 If end processing is requested while the communication line is being connected (the connec-
tion is open), close processing will be performed for the open communication line and end
processing will then be performed, if data transmission/reception with a remote node is not
being performed.

If data transmission/reception with a remote node is being performed, close processing will
be performed forcibly {close processing will be performed after an ABORT (RST) instruction is
sent in the case of TCP/IP communication) for the open communication line. Also, the
transmission error detection signal (X1, ...) will turn on.
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5.3.2 Example Program

This section explains the sequence program example for conducting QE71 initial processing and end
processing.

(Example) The following is an example program.
(1) The QE71 is installed in the main base’s “0” slot.
(2) The initial processing parameters are shown below.
(a) The QE71’s IP address is “A20009C0H(162.0.9.192).”

(b} Values other than the IP address are used as default values.

o
| {pLs ¥

Exchange initial
start instruction instruction
Wy ;

mL T {DMOV  HOA20008CO DO J mitial processing program
_Inmal ' wDT error, Local station| Write the 1P address.
instruction detection IP address

{oro Ho (0] D0 K1 ]
Local station
IP address
{sEr Y19

Initial request

1A X1E
} )

X
—

~ M —{FrowP o Kios  ploo K1 ) Read the Initial error code.
Initial WDT error} Initial
ermor — detection error code
detection

—{Top HO K105 Ko K1 J Clear the Initial error code.

{RrsT Y19
Initial request

I I
| Open processing program : Refer to ltem 5.5.5.
1 I
T TTTTTTTTTTTTTTTTT T m T,
{ Data exchange program : Refer to Chapters 6 to 8.
t 1
T TTTTTTTToTTTTTTTmmT o m e,
: Close processing program : Refer to ltem 5.5.5.
I ]
X47 X10 X11 X18 Xll9 Y8 Y9 .
—af—aF—7a3F—| H—AF [RsT Y19 J End processing program
End ~  Open Open Open Initial Open  Open Initial request]  Turn OFF the initial request signal.
processing  end end error normal request request
instruction  CON-1 CON-2  detection end -1 -2
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5.3.3 Confirming the Completion of Initial Processing

When the initial processing of the QE71 is completed normally, the [RDY] LED indicator on the QE71
flashes.

Using any of the methods described below, it is possible to check the line connection status between
remote nodes and the QE71 as well as the completion status of the QE71is initial processing.

Point

The status of the QE71 becomes data exchange enabled when the initial processing completes

normally. Perform data exchange by referring to the reference sections of various data exchange

functions.

If the initial does not complete normally, check the contents of the error and take corrective actions

as described below, then execute the initial processing again.

¢ Check the error code using the "Parameter status” of the Ethernet diagnostics with GPPW.
(See ltem 17.4.1.)

» Check the contents of the error indicated by the error code, then take corrective actions. (See
ltem 17.1.3.)

(Checking with GPPW) - See

Perform a PING test of the Ethernet diagnostic function, and check with GPPW whether the initial
processing of the QE71 on the same Ethernet fine completes (test via the Ethernet board).

(Checking with the PING command (from IBM/AT compatible PC to QE71) -+ See

Send a PING command from the PC, and check whether the initial processing of the QE71 com-
pletes.

(Checking with the loop back test via read/write exchange of data in the PLC CPU)
-+ See ltems 4.10 and 10.9.2

Send a QE71 command for loop back test from the PG, and check whether the initial processing of
the QE71 completes.

Remark
The following lists the devices that can check whether the initial processing of the QE71 com-
pletes.
Check method Q Series Ethernet module )
) . A Series
QE71 {function version) Range of access
_ E71S3
Device to be checked A B
Ethernet diagnostic | Via the PING test O O O O Local stations Ethernet
function of GPPW | Ethemet board| Loop back test X O X x network only
Via the Ethernet One layer of the Ethernet
board Via the CPU| PING test x 0 x x ne ey
network only
S(e)rr:](:irr\fn ds from ;IN(j/co;nman: P © © O © Local stations Ethermnset
ead/write exchange of datain
O O O network onl
the PC the PLC CPU (loop back test) O v

Q: Possible x: Not possible
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| PING test using GPPW (via the Ethernet board)

The following explains how to check the completion status of the QE71is initial processing
using the PING test function of Ethernet diagnostics.

(a) "PING test (via Ethernet board)

(1) The PING test is performed with GPPW on the QE71 (*1) for which initial processing
has been completed on the same Ethernet line or the external device (such as a PC)
having the designated IP address.

* The PING test can also be performed on the Q/A Series Ethernet modules.
@ The following items can be checked by performing the PING test.
* Whether line connection with the test target device is properly established

¢ When the target device is a PLC, whether the parameters for initial processing are
set correctly, and whether the initial processing is completed normally

(3 The PING test can be performed for the modules on the same Ethemnet as that of the
local station (same subnet address).

(b) Executing the PING test

The example below explains the PING test methodology and GPPW settings when a
PING test is performed with GPPW for the modules on the same Ethernet.

SwWeD5C-GPPW

Station number: 3
[10.97.85.223]

Network No. 1 Ethemet
¢ {]

Station number: 1

Station number: 2 |QnACPU QnACPU| QE71 [10.97.85.221]

[10.97.85.222] P-@ P-®

(PING test target station)
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@ Settings on the PING test target station side

* Set the following QE71 parameters for each PING test target station using GPPW.
Use default values for setting items other than those listed below.

X . Description of setting
Setting screen Setting item QrACPU P-() QRACPUP-®
_ Network type Ethernet Ethernet
Network parameters setting | Starting /O number 0000 0000
the number of MNET/10H | Network number 1 1
Ethernet cards Group number 1 1
Station number 1 2
Operational setting IP address [10. 97. 85. 221] [10. 97. 85. 222]

* | oad the parameters to the PLC CPU of the applicable station.

* Restart the PLC CPU and perform the initial processing of the QE71.

(When the initial processing completes normally, the [RDY] LED indicator of the
QE71 flashes.)

@ Designating the GPPW connection destination (connecting to QnACPU P-@) in the
figure below)

Tsansfes Setup

FC cide 1

PLC side I/F

(® Executing the PING test using GPPW

¢ Select the PING test on the Ethernet diagnostics screen.

GPPW — [Diagnostics] — [Ethernet diagnostics] — [PING test

¢ Perform the settings indicated below, then click the Execute button.
The execution results of the PING test are displayed.

(Example) The following shows the flow of the PING test when "4" is designated as

the transmission count.

Time of data exchange time check: 1's

Normal

Ethernet line

Normal

GPPW response response

Normal
response

Abnormal
response

Transmission count: 4 times

Success count/total packet transmission count = 3/4

Normal response occurs when the response for the PING test is received within the time of data exchange time check.
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PING test

[PING test screen (via the Ethernet board)]

i+ Address specification

addressinput for

# 1P addhess ﬁrré‘f“fé%“ﬁ“ @ DEC X
Y ‘Paddfeswﬂoaﬁamm

Tption specification
17 Disply the host name. : Default
Specify the data ske. : i 32 bytes.
Speciy the lime of the communication tims check. 1 1 “seconds.

Specify the number of bansmissions.

Speriy the time of the communication bme check.
Specify the numbes of tansmiselons

AP addess input foma:-
& DEC " HEX

1 32 bytes:
1 seconds:

}Specify the number of times. "; i 4 ¥imes,

iﬁpecify the number of times. ";3 4 Hmes

inging 10,5785 221 vith 35 bytes of data:

{Reply from 10.97.85.221: bytes=32 tme=8ms 11L=250

Reply from 10.97.85.221: bytes=32 time=dms TTL=250
Reply from 10.97.85.221: bytes=32 time=5ms TTL=250
Reply from 10.97.85.221: bytes=32 time=5ms TTL=250
Packets transmitted = 4, Received = 4, Lost =0

{Roundtrip (ms) Min = 4, Max = 8 Avg =5

[Display contents]

i3 Request timed out.
‘i1 Request timed out.
Request timed out.
Regquest timed out.

(Example of normal completion) {Example of abnormal complétion)

wiging 10,9785 227 with 32 bytes of data

‘{Packets transmitted = 4, Received = 0, Lost =4
Round-trip {ms] Min = 0, Max = 0, Avg =0

{tem name

Description of item setting

Setting range/option

IP address

Specify the IP address of the PING test target station.

(IP address of the target station)

Address specification| IP address input format

Select the input format of the IP address.

Decimal/hexadecimal

Host name

Specify the host name of the PING test target station.

Option specification|

Display the host name

Results are displayed using the host name corresponding
to the IP address in the result display field.

Specify the data size

Specify the size of the system data to be transmitted
during the PING test.

1 to 8192 bytes
(Specify 1460 bytes or less for the
QE71.)

Specify the exchange time check

Specify the completion wait time for the PING test.

1 to 30 seconds

Specify the transmission
count

Specify the transmission count.

® Specify the count.
® Execute until interrupted.

Result

Display the resuit of the PING test.

Success count/total packet transmission count

Display the total packet transmission count and its
success count during the PING test execution.

(Address specification)

The PING test target station (external device subject to the PING test) is specified by the IP address or

the host name.

@ Specification using the IP address

¢ Select the input format for the IP address (select; Decimal or hexadecimal)

¢ Specify the IP address of the external device according to the input format (decimal
or hexadecimal).

(® Specification using the host name
Specify the host name of the external device set in the DNS server or the HOSTS
file for the PC on which GPPW is installed.

* The IP address can also be entered in the host name specification field.
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(Option specification)
Set the details for the PING test. (No setting required if the defauit settings are used.)

(1 Display the host name.
Select the host name in the result display field instead of the IP address for the
PING test destination device.

(@ Specify the data size.
Specify the size of the system data to be transmitted for the test during the PING

test.
Input range: 1 to 8192 bytes (default: 32 bytes)

* The QE71 will return a response of 1460 bytes if the PING test is performed by
specifying a data size of 1460 bytes or more.

(® Specify the time of the data exchange time check.
Specify the response wait time for the PING test.

Input range: 1 to 30 s (default: 1 8)
(@ Specify the transmission count.

Specify the number of times the PING test is to be executed.

Selection item Description of item Remark
Specify the count The PING test is executed for the number of Transmission count: 1 to
times specified. 50 times (default: 4 times)
Execute until interrupted | Execute until interrupted —

(Result)
The resulits of the PING test are displayed.

<When the test is completed abnormally>

Upon checking the following, perform the PING test again.

¢ Whether the QE71 is mounted on the base unit properly

¢ The connection status to the Ethernet.

* The contents of the parameters loaded to the PLC CPU.

» The operating status of the PLC CPU (whether any errors have occurred)

¢ The IP addresses set in the PC installed with GPPW and the PING test target station

* Whether the external devices were reset when the QE71 was replaced

{Success count/total packet transmission count)

The success count and the total packet transmission count when the PING test is executed are dis-
played.
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| Sending the PING command from the PC

The following example shows how to send a PING command from a remote node (IBM/AT
compatible PC) connected on the same Ethernet to the local stationis QE71 and check the
normal completion of the QE71is initial processing. (An example of check between devices
having the same class and subnet address ID in the [P addresses)

[Specification method]
ping IP address
[Program example]
[P address for the QE71: 182. 0. 1. 254

—— Example of screen at normal completion

C:\>ping 192.0.1.254 --- Executes the PING command
Pinging 192.0.1.254 with 32 bytes of data:

Reply from 192.0.1.254: bytes=32 time=1ms TTL=128
Reply from 192.0.1.254: bytes=32 time<lOms TTL=128
Reply from 192.0.1.254: bytes=32 time<l1lOms TTL=128
Reply from 192.0.1.254: bytes=32 time<lOms TTL=128

Ping statistics for 192.0.1.254:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss)
Approximate round trip times in milli-seconds:
Minimum = Oms, Maximum = 1lms, Average = Oms
C:\>_

— Example of screen at abnormal completion

C:\>ping 192.0.1.254 --- Executes the PING command
Pinging 192.0.1.254 with 32 bytes of data:

Regquest timed out:
Request timed out:
Request timed out:
Request timed out:

Ping statistics for 192.0.1.254:

Packets: Sent = 4, Received = 0, Lost = 4(100% loss)
Approximate round trip times in milli-seconds:
Minimum = Oms, Maximum = Oms, Average = Oms

C:\>_

<When the test is completed abnormally>
Upon checking the following, send the PING command again.
¢ Whether the QE71 is mounted on the base unit properly
* The connection status to the Ethemet.
* The contents of the parameters loaded to the PL.C CPU.
* The operating status of the PLC CPU (whether any errors have occurred).

« The IP addresses of the transmission destination QE71 specified by the PING command.

5-20



5. PROCEDURES FOR EXCHANGING WITH REMOTE NODES

5.4 Initial Processing and End Processing During Automatic Start Up Mode

This section explains about the QE71’s initial processing and end processing performed by the PLC
CPU when exchanging data with a remote mode connected by a communication line using the auto-
matic start up mode.

The automatic start up mode connects the line after checking that data can be exchanged normally
with the partner remote node.

When conducting fixed buffer exchange, random access buffer exchange, and reading and writing
data to the PLC CPU, exchange can be conducted after open processing (Y8 through YF are turned
on).

5.4.1 Initial Processing and End Processing Procedures

This section explains the QE71’s initial processing and end procedures.

Exchange condition _@_l
setting switch (SW3) \
l | © /
PLC Y19 /
CPU :

X19

QE71 initial processing  End processing
@

I Initial processing l

@ Turns on the exchange condition setting switch (SW3: automatic start up mode setting), starts up
the QE71 installation station (turns on the power, etc.), and puts the PLC CPU in the RUN state.

@ The QE71 reads all of the setting values (parameters) registered in the EEPROM, stores them in the
buffer memory, and executes initial processing. During initial processing, the initial request signal
(Y19) on/off state is ignored.

® The initial normal signal (X19) is turned on when the initial processing is normal end. (PING com-
mand can be sent from the remote node to the QE71) When error end, the initial error detection
signal (X1A) is turned on.

End processing

@ The sequence program turns off the initial request signal (Y19) after checking that the next signal is
off. The initial normal end signal’ (X19) ON/OFF from the initial request signal off is ignored.

¢ Transmission request signal/reception end check signal (YO to Y7)
Transmission normal end signal/reception end signal (X0,X2...)

» Transmission error detection signal (X1, X3...)

» Open reguest signal (Y8 to YF), Open end signal (X10 to X17)
Open error detection signal (X18)

When the request start up mode is changed or the setting values are changed, initial processing must
be reconducted, but when an error occurs, the initial request signal (Y19) will be turned off and the
exchange condition setting switch SW3 will be turned off. With this process, the QE71 conducts end
processing after the close processing has been executed for the open communication line.

MELSEC-QnA
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Remark

To exchange data between the QE71 and remote nodes by starting in auto start mode, perform
the following processing in the order indicated when it is necessary to turn off the initial normal
completion signal (X19) for the PLC CPU. (The A1SJ71QE71N-T and A1SJ71QE71N-B5 cannot
perform this processing.)

@ When the "Exchange while the PLC CPU is in stop" function is being used, perform writing with
"Exchange prohibited while in stop” for the exchange designation area while in stop (address
103 (67+)) in the QE71's buffer memory. (Example: Writes Q) (See Chapter 16.)

(@ Terminate data exchange with all remote nodes.

* Turn off all of the following 1/O signals for fixed buffer data exchange:

¢ Transmission request signal, reception completion confirmation signal (YO to Y7)
¢ Transmission normal completion signal, reception completion signal (X0 to XE)
¢ Transmission error detection signal, reception error detection signal (X1 to XF)

Perform close processing for all connections. (See ltem 5.5.)

Exchange condition setting switch SW3: Set the auto start mode setting to OFF.

* During the end processing of the sequence scan that implemented @ above, processing to

turn off the initial normal completion signal (X19) will be performed.

®
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5.4.2 Example Program

This section explains an example sequence program for QE71’s initial processing and end processing.

Executed when fixed buffer exchange, random access buffer exchange, and reading and writing data
to the PLC CPU (when automatic open UDP port is not used) from the time from when the initial
request signal turns on until close processing.

(Example) The following is an example program.
(1) The QE71 is installed in the main base’s “0” slot.
{2) The initial processing parameters are registered in the QE71’s EEPROM.

X0
I {rLs ")
Exchange Initial
start instruction
instruction
it
— | —{seT Y19 3 initial Processing Program.
Initial Initial request
instruction
e
— | r.di {FroMP  HO K105 0100 K1 } Read the initial error code.
Initial WDT error Initiat
error detection error code
detection
{rop HO K105 KO K1 1 Clear the initial error code.
—{rsT Y19 ]
Initial request
G ST TTToTTTTTT T m e m e,
: Open processing program : Refer to ltem 5.5.5.
1 I
Co T TTTTTT T T oo T m e mmmmmmm Ty
: Data exchange program : Refer to Chapters 6 to 8.
1 [}
y T T TTTTTTTTTTmmm e
: Close processing program : Refer to ltem 5.5.5.
| I
x47 X10 X11 X18 X198 Y8 Ys
—| I £ vy %5 —{RST Y19 J} End processing program
End Open end Openend Open error  Initial Open Open Initial request| Turn OFF the initial request
processing CON-1 CON-2  detection ~ normal  request  request signal.
instruction end -1 -2
5.4.3 Confirming the Completion of Initial Processing

When the initial processing of the QE71 completes normally, the [RDY] LED indicator on the QE71
flashes.

By using any of the methods described in Item 5.3.3, the line connection status between the QE71 and
remote notes as well as the completion status of the QE71is initial processing can be checked.
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5.5 Communication Line Open and Close

It is possible to exchange data at the same time with a maxim of 8 stations’ remote nodes for a
communication line connected by the sequence program.

The communication line can conduct fixed buffer exchange, random access buffer exchange, and reading
and writing data to the PLC CPU exchange for open remote nodes. However, open processing is required
when only random access buffer exchange and reading and writing data in the PLC CPU is performed.

Following is the QE71’s communication line open processing and close processing performed by the
PLC CPU to exchange data between the QE71 and remote nodes.

Remarks

(1) When the sequence program connects a communication line and exchanges, the communication
format can be selected during open processing using the following functions.

For each port, please specify whether TCP/IP or UDP/IP will be used for exchangs.
The following communication formats cannot be selected by the user.

* When exchanging by automatic open UDP port after completion of QE71 initial processing.

¢ When transferring a file (FTP server function)
The relationship between the QE71 data exchange functions and the communication formats are
shown below.

. Communication method
Exchange functions TcP/iP | UDP/IP Remarks

Fixed buffer exchange m:goﬁ)fgre:;;ﬁure 8 8 _

c o Random access buffer exchange O O
ommunication format for
the exchange functions Read/write data S xi?;ﬁg? mand O O When the automatic
that connect the communi- [in the PLC CPU open UDP port is not
cation line from the (General data exchange) EZ ;h:ﬁggmand O O used.
zggﬁggf program (User Router relay exchange O O —
UDP/IP is used for ex-
MELSECNET/10 relay exchange O O change between QE71's
that serve as relays.

Communication format for | Read/write data eQ Xiﬁgﬁgénmand x O UDP/IP is used for
the functions to be enabled |in the PLC CPU £71 command exchange between
upon completion of (General data exchange) exchange x O QE71's t3hat serve as
QE71's initial p rocessing Remote station access using data link commands O rfelays. The communica-
(Exchange using the tion format cannct be
automatic open UDP port) Router relay exchange © selected by the user.

MELSECNET/10 relay exchange O
Communication format forthe func- | _, The communication
tions to be enabled upon comple- Flle transfer ) O x format cannot be
tion of QE71’s initial processing (FTP server function) selected by the user.

(2) Normally, in networks that use IP address, data is exchanged with remote nodes that are part of the
same network {(subnet address is the same) as that of the local station. When data is exchanged
with a remote node from a different network (different subnet address) via a router, the exchange is
possible via a router or gate way by TCP/IP active open of the PLC CPU side or UDP/IP transmis-
sion. (When exchange with a partner remote node via a router is done with the QE71 in passive
open, exchange can be done without using router relay functions.)
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5.5.1

Data for Opening

This section explains about the exchange parameter settings area used to conduct communication line
open processing. (Refer to ltem4.8 about whether the parameter should be set.)

(Address)
20H ( 32)
21H 33)
22H 34)
23H 35)
24H 36)
25H 37

)
)
)

N
=~
T
W w
© &

28H 40)
29H 41)
2AH 42)
2BH 43)
2CH 44)
2DH 45
2EH 46

)

{ )
oF to 35H (47 to 53)
36 to 3CH (54 to 60)
30 to 43H (61 to 67)
44 to 4AH (68 to 74)

4B to 51H (75 to 81)

52 to 58H (82 to 88)

59H(  89)
5AH(  90)
5BH(  91)
5CH(  92)
5DH( 99
S5EH(  94)
S5FH(  95)

Buffer Memory
Exchange parameter settings area (64 Words) Default value
Connection No.1 OH( 0)
Connection No.2 OH({ 0
Connection No.3 OH( 0
Connection No.4 Usage available settings area OH({ 0
Connection No.5 (1 word each) OH({ O
Connection No.6 OH( 0
Connection No.7 OH( 0
Connection No.8 OH( O
QE71’s port No. OH({ 0O
Remote node IP address OH{ 0
Remote node port No. Exchange address setti.ngs area oH({ 0
Remote node O (connection No.1 7 words)
Ethernet to FFFFFFFFFFFFH
address (*1) H)
QE71’s port No. Exchange address settings area ( Same as connection No.1)
to {(connection No.2 7 words)
QE71’s port No. Exchange address settings area ( Same as connection No.1)
to {(connection No.3 7 words)
QE71’s port No. Exchange address settings area ({ Same as connection No.1)
o (connection No.4 7 words)
QE71’s port No. Exchange address settings area ( Same as connection No.1)
to (connection No.5 7 words)
QE71’s port No. Exchange address settings area ( Same as connection No.1)
to {(connection No.6 7 words)
QE71’s port No. Exchange address settings area ( Same as connection No.1)
to (connection No.7 7 words)
QE71’s port No. OH{ 0
Remote node IP address OH( 0
Remote node port No. Exchange address settir\gs area oH( 0
Remote node 0 (connection No.8 7 words)
Ethernet to FFFFFFFFFFFFH
address (*1) H)

*1 If the partner remote node connected by the communication line has an ARP function (broad-
cast), please make the default value (FFFFFFFFFFFFH).
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| Usage available settings area (Default value = OH} ......... Address 20H to 27H (32 to 39)

(a) Set the fixed buffer usage availability for open processing to whether or not to perform
destination existence check.
(b) Conduct this setting before open processing for each connection.
(Bit position) b15 b14 b13 bi2 b1t b10 b9 b8 b7 b6 bS5 bd b3 b2 bl b0
® 0 ® @6 0 @ |0
ofololo oiolofoio

(For memo)

® Open method ® Fixed buffer exchange @ Communication (@ Pairing open @ Existence check (O Fixed buffer usage
00: Active, UDP/IP 0: With procedure format 0: No Pairs 0: No check 0: For transmission/

10: Unpassive 1: Without procedure 0 TOP/IP 1: Pairs 1: Check does not communi-

) 1: UDP/IP oate
11: Full
ullpassive 1: For reception

(@ Fixed buffer usage availability setting (b0}

¢ When conducting exchange using a fixed buffer, set whether the fixed buffer will be
used for transmission or reception for the corresponding connection.

¢ Specify one of the following setting values.
0 : For transmission or not to perform fixed buffer exchange (default value)
1 : For reception

¢ When conducting transmission and reception using one specific node and fixed
buffer, two fixed buffers are required for transmission and reception, so please set
two connections.

¢ From remote node, random access buffer exchange and reading and writing data
to the PLC CPU exchange can be conducted by either reception setting or trans-
mission setting for usage of fixed buffer.

@ Destination existence check setting (b1)

® Set the QE71 to check whether the partner remote node is operating normally when
exchange with the partner remote node for its connection open processing as ended
has not been conducted for a specific period of time. (*2 Refer to Item 5.2.2)

¢ Specify one of the following specification values.
0 : Does not check existence (no check) (default value)
1 : Checks existence (has check)

* When existence check is selected, the QE71 conducts an existence check
for the destination at each specified time interval to check whether the con-
nection destination (partner destination) is operating correctly. The QE71 will
conduct the following process if an error occurs during the existence check.

* Force closes the line and stores the error information in the buffer memory
error log area (address 224 to 511).

* The open error detection signal (X18} is turned on when the open end sig-
nal (X10 to X17) is turned off.

¢ When changing the exchange partner remote node during the middle of an opera-
tion at the UDP/IP connection, make the setting O (Does not check existence).

When 1 (check existence) is set, the QE71 conducts an existence check on the first
exchange partner after UDP/IP open. An existence check is not performed for
exchange partners after the change.

 Set 0 (Does not check existence) when sending simultaneous broadcasting with in
a exchange that uses the without procedure fixed buffer.
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® Pairing open setting (b7)
¢ Sets whether one of the partner remote nodes’ ports is connected when the QE7 1
reception connection and transmission connection are made into one pair when
fixed buffer exchange (either with procedure or without procedure can be selected)
is conducted.

(Example)
QE71 Buffer memory TCP/IP or UDP/IP Communication
Connection No.1 | Fixed buffer (For reception) [« Reception data Partner remote node

Connection No.2 | Fixed buffer (For transmission) RW

¢ When pairing opening is set, the corresponding connection No.’s fixed buffer (for
reception) and the next connection No.’s fixed buffer (for transmission) are paired.
{(When the connection No. to be opened is “8," the connection No.8's fixed buffer is
used for reception, and the connection No.1’s fixed buffer is used for transmission.)

The usage availability settings are conducted as follows.

The connection No. to be used for reception: b0 = 1 (for reception), b7 = 1 (opens
pairing)
For transmission connection No: (The usage availablity settings are not required)

¢ The user opened processing, done during pairing setting, is performed for the re-
ception connection No.

The open processing for the pairing transmission connection No. (open request
signals on) is not required. (QE71 conducts automatically.)

The open process for the reception connection No., tumns on the transmission con-
nection No.’s open end signal.

e An image of open processing when pairing open is set up is shown in Remark in
ltem 5.5.4.

¢ Specify one of the following setting values for pairing open setting (b7).
0 : Does not open pairing (default value)

1 : Opens pairing

5-27



5. PROCEDURES FOR EXCHANGING WITH REMOTE NODES MELSEC-QnA

@ Communication format (protocol) settings (b8)

e Sets whether TCP/IP or UDP/IP is used as the communication protocol for each
connection.

¢ Select one of the following setting values.
0 : TCP/P (default value)
1: UDP/IP
(® Fixed buffer exchange procedure existence setting (b9)
¢ Sets the exchange method used to conduct fixed buffer exchange.
¢ Specify one of the following setting veiues.
0 : With procedure {default value)
1 : Without procedure

* When with procedure is selected, in the corresponding connection, fixed buffer

exchange with procedure, random access buffer exchange, and reading and
writing data in the PLC CPU exchange can be conducted.
When without procedure is selected the corresponding connection becomes
a without procedure fixed buffer exchange special use, so fixed buffer ex-
change with procedure, random buffer exchange, and reading and writing
data to the PLC CPU exchange cannot be conducted at the same time as
exchange without procedure.

® Open method setting (014, b15)
¢ This setting is valid only when the communication format (protocol) is TCP/IP.

* Setting is not required when UDP/IP is the communication method, so make the
setting “00.”

* When opening using TCP/IP, open the active open node after the Full passive/
Unpassive open node open processing end.

PLC CPU QE71 QE71 PLC CPU
Initial Initial Initial Initial
processing [ T~~|_ request request _|—7 | processing
Initial |, N Initial
end Initial Initial end
end end
Fullpass?ve/ Open
unpassive >
Open
open request Open
Open wait ¢ | | request Active
end Open ] open
end Open \ Open
end end

» Specify one of the following settings.
00 : Active open or UDP/IP (default value)
10 : Unpassive open

11 Full passive open
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Remarks

Shows the differences between each open format.
@ Active open format

Conducts active open processing for the remote nodes that are in the TCP connection
open passive state (Full Passive/Unpassive open state).

® Full passive open format

Conducts TCP connection passive open processing for only the specified nodes that
are set in the exchange address setting area. Changes to the Active open request wait
state from the remote node that is set in exchange address setting area.

® Unpassive open format

Conducts TCP connection passive open processing for all the remote nodes con-
nected to the network. All the remote nodes in the network change to the Active open
request wait state.

() Following is an example of the usage available setting area data setting.

(Bit position) bi5 b14 bi13 bi12 b1t b10 b9 b8 b7 b6 bd b4 b3 b1
© | 0 (@ @|0] 0 T@T@l
@ Fixed buffer usage availability @ Communication format
® Destination existence check (® Fixed buffer exchange procedure exist-
® Pairing open setting ence

® Open method setting

(Example 1) When set to @) is “0” (Pairing open not done), ® is “0” (with procedure).

@ :0(TCP)
® :00 ® 10 ® 1 ® :1
(Active) (Unpassive) | (Full passive) (UDF)
@ :0 @ :0(Does not check) 0000H 8000H CO00H 0100H
(For transmission) ® :1(Checks) 0002H 8002H CO02H 0102H
@ 1 @ : 0 (Does not check) 0001H 8001H CO01H 0101H
(For reception) ® :1(Checks) 0003H 8003H COO3H 0103H
(Example 2) When @) is “0” (Pairing open not done), ® is “1” (without procedure).
@ :0(TCP)
® 00 ® 10 ® 1 ® :1
(Active) (Unpassive} | (Full passive) (UDF)
® :0 ® : 0 (Does not check) 0200H 8200H C200H 0300H
(For transmission) ® :1(Checks) 0202H 8202H C202H 0302H
® 1 ® :0(Does not check) 0201H 8201H C201H 0301H
For reception) @ :1(Checks) 0203H 8203H C203H 0303H
(Example 3) @ is “1” (Pairing open is done), B is “0” (with procedure) is set.
@ :0(TCP)
® 00 ® 10 ® N ®
(Active) (Unpassive) | (Full passive) (UDP)
@ 1 ® : 0 (Does not check) 0081H 8081H C081H 0181H
(For reception) ® :1(Checks) 0083H 8083H C083H 0183H

(No setting is required on the transmission connection side)
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I Exchange address setting area
(a) Sets the local station QE71’s port No. partner remote node IP address, port No., etc.,
when communication line is connected using open processing.

ez

For the setting values, please specify the values set by the network manager.

Sets the data in accordance with the contents of the usage availability setting area’s open

procedure settings (b14, b15) shown in when settings are conducted for each
connection. (refer to Point in Item 3.7.2) Sets these settings before open processing is
conducted during TGP open, open processing is conducted before UDP open process-
ing, and before data transmission and reception.

@® QE71’s port No. setting (Default value = OH):

¢ Sets the local station QE71’s port No.

¢ The setting values are specified to between 401H and 1387H (1025 to 4999) or
between 138BH and FFFEH (5003 to 65534). Set to No. that is not being used
elsewhere. (Port No.5001 and 5002 is used by the QE71 system, so it cannot be

specified.)

Address 28H (40...

)

¢ Following are the precaution items for port Nos. when multiple connections are
made between remote nodes and the local station using open processing. (In the
diagram, the nodes are denoted by a square, and the port Nos. are denoted by the

circles.)
. Communica-
(go:n?::)nns:\late Connection description tion protocol
: Port (Port No.
) TCP UDP
Remote node
QET71 O
o (0] Also sets multiple local station port Nos. even
Remote node though connections are made with multiple nodes. | O O
Of——1I5
O
Remote node
L-O Sets a single local station port No. when connec-
E71 ) .
Q O</ O tions are made with multiple nodes. (However, sev- O X
o wgtoe node eral connections must be opened.) Can not per-
o form this when the local station is unpassive.
QE71 Remote node Also sets multiple QE71 port Nos. even though con-
O O i ; i O O
o o nections are made with multiple remote node ports.
Sets a single QE71 port No. even though connec-
Q'é?: Remo@te node tions are made with multiple remote nodes. {(How-
—— ever, several connections must be open.) Can not o x
O O . L .
perform this when the local station is unpassive.
QE71 Remote node Sets multiple QE71 port Nos. even though connec-
O tion is made to the same remote node port. (How-
—— ! port. ( O O
O O ever, several connections must be open.)
QE71 Remote node Multiple settings when the remote node same port
O O and the QE71’s same port is only possible for pair-| o)
O O ing open settings.
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® Remote node [P address setting (Default value = OH)
.......................................................................... Address 29H to 2AH....(41t0 42..))

* Sets the IP address for the partner remote node for which exchange will be done.

* Specify the settings value as other than OH and FFFFFFFFH except when simulta-
neous broadcast communication is performed with exchange without procedure
(UDP/IP) by fixed buffer. (FFFFFFFFH is the setting value for the simultaneous broad-
cast communication described above.) Before setting, check the partner remote
node’s IP address.

® Remote node port No. setting (Default value = OHj) ................. Address 2BH....(43...)
¢ Sets the port No. for the primary remote node for which exchange will be done.

» Specify the settings value as between 401H and FFFEH except when simultaneous
broadcast communication is performed with exchange without procedure (UDP/IP)
by the fixed buffer. (FFFFH is the setting value for the simultaneous broadcast com-
munication described above.) Before setting, check the partner remote node’s port
No.

® Remote node Ethernet address setting (Default value = FFFFFFFFFFFFH)
......................................................................... Address 2CH to 2EH....(44 t0 46...)

* When the partner remote node which exchange is being conducted does not have
ARP functions, set the partner remote node’s Ethernet address.

* Set the settings values to those shown below.
When the partner remote node has ARP functions .......... OH or FFFFFFFFFFFFH
When the partner remote node does not have ARP functions

....................................................................................... Partner remote node’s
Ethernet address {except
OH and FFFFFFFFFFFFH)
When specifying other than OH and FFFFFFFFFFFFH, check the partner remote
node’s Ethernet address before making the settings.

* When this setting value is OH or FFFFFFFFFFFFH, the QE71 conducts processing
as if the partner remote node has ARP functions.

(Example) The settings data when the Ethernet address is 080070220004H is
shown below. {For connection No.1)

Address  Buffer Memory

2CH(44) 0004H
. 0800H 7022H 0004H
2DH(45) 7022H CWrite3 | ] | N |
Dii7 D116 D115

2EH(46) 0800H

| Relationship with the parameter setting values when functions are used

The relationship between the functions and the exchange parameter setting values when QE71
functions are used is shown in 4.8 .

Point

(1) The open processing exchange parameter setting area’s setting values are registered in the
QE71’s EEPROM. The values registered in the EEPROM can be used as the default values
when the QE71 is booted up.

(2) Determine the setting values by consulting with the partner equipment and the system’s man-
agers.

(3) For information regarding the parameters required for setting when QE71 open processing is
conducted when QE71 functions are used, refer to item 4.8 .
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5.5.2 Communication Line Open Processing Procedure

This section explains the open processing procedure for connecting a communication line from the
QE71 to a remote node using an example for connection No.1.

To conduct open processing, initial processing must be completed.

| Open processing procedure using TCP

®
Initial normal end X19 —
signal ® |
PLC Open request signal Y8 :
CPU Open end signal X10 : I
Write from the TO ; :
@ ' command, etc. : ;
@ 1@
QE71 Exchange parameter setting area ] v |
SYN ACK
Ethernet
SYN+ACK
| Open processing procedure using UDP
0]
Initial normal end  X19 —
signal
Open request signal Y8 ® [
PLC :
CPU Open end signal  X10 : l
Write from the TO i i
command, etc. ! H
_________________________________________________________________________ .E-____-__--___E______-_____________
o) | ®
QE71 Exchange parameter setting area] Internal processing

@ Initial processing is conducted by the initial request signal (Y19) or by turning on the
exchange condition setting switch (SW3: automatic start up mode setting). Initial normal
end signal (X19) turns on. (Refer to ltems 5.3 and 5.4)

® The TO command, etc., causes the sequence program to write the setting values (param-
eters} in the buffer memory exchange parameter settings area. (These can also be read
from the EEPROM using the functions described in ltem 5.8.)

* Registering the settings values in the QE71’s EEPROM reads alt of the setting values
into the buffer memory from the EEPROM when the QE71 is started up, so a write from
the seguence program is not necessary.
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® The open request signal (Y8) is turned on by the sequence program.

@ The QE71 executes the open processing. (*1)

(For TCP)
For Active open .......... Open request (SYN) is transmitted. (*2)
For Passive open........ An open request from the partner remote node is waited. (*3)
(No time out check ...... Infinite wait)
(For UDP)

Executes internal processing.

® The open end signal (X10} is turned on when the open processing/internal processing is
normal end.

The open error code is stored in the buffer memory and the open error detection signal
{X18) is turned on when the open processing/internal processing is error end. (*4)
(The open end signal (X10) does not turn on.)

If the open request signal is turned OFF while an open error is generated, the open error
detection signal will be off as long as no open error is present in other line connections.
(If the open request signal (Y8 to YF) is off for all connections in which an open error is
currently occurring, the open error detection signal (X18) is turned off.)

*1 When the initial request signal (Y19) is off, exchange condition setting switch (SW3: auto-
matic start up mode setting) is off, or the open request signal (Y8) is tured off during open
processing, closed processing and end processing are performed after the open pro-
cessing end.

*2 When an active open is performed and an ABORT (RST) instruction is received from the
partner remote node, the open processing will complete abnormally and the open error
detection signal (X18) will turn on.

*3  When a passive open is performed and the open request signal is turned off prior to
completing the open processing, the open request will be invalid.

*4  The open state and error codes during error end are checked by the next buffer memory.

* The exchange state storage areas (information storage area by connection: address
120 to 199) open error code area.

e Error log area (error log block error code storage area: address 229...).

The error codes stored in the open error code area will be cleared (n—0) when the open
request signal is turned ON again.
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5.5.3 Communication Line Close Processing Procedure

This section explains the close processing for closing (disconnecting) the communication line that was
connected between the QE71 and the remote node by open processing using an example for connec-
tion No.1.

The close processing timing must be conducted by making arrangements with the partner remote
node.

For closing from the QE71 end

(a) Close processing procedures using TCP

' When executing

gm)itcl%l ;ﬁggzztnﬂ%noﬁ/ reopen processing

setting SW[tC$1 o/SW3 ] 1D ]
e PR

signal ® -

I
|
Open end X10 - - ‘

Close processing

QE71
Ethernet
(b) Close processing procedures using UDP
Initial request signal/ When executing
exchange condition reopen processing!
setting switch :
Y19/SW3 ® L[
PLC Open request Y8
CPU signal | @ [
Open end I
signal X10 ! l_@_________J_
L@ E
QE7A Close processing | Internal processing
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@ The open request signal (Y8) is turned off by the sequence program.
@ The QE71 exscutes close processing.

*  |f the transmission request signal/reception completion confirmation signal (YO,
Y1...) for the fixed buffer communication of the corresponding connection is off
when the open request signal (Y8, Y9...) is turned off, the QE71 turns off the
corresponding input signal (X listed below:

¢ Transmission normal completion signal/reception completion signal (X0, X2...)
* Transmission error detection signal/reception error detection signal (X1, X3...)
(Example: For connection 1)

If the transmission request signal/reception completion confirmation signal (YO)
for connection 1 is off when the open request signal (Y8} is turned off, the QE71
turns off the following input signals (X).

* Transmission normal completion signal/reception completion signal (X0}
e Transmission error detection signal/reception error detection signal (X1)

(® When close processing ends the open end signal (X10) turns off for either normal
close or error close. (The open request signal (Y8) can be turned on immediately after
the open end signal (X10) tumns off.)

® Initial request signal (Y19) is turned off by the sequence program.
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Point

The open end signal (X10 to X17) is automatically turned off and the communication line will be
closed in the following cases in addition to a close request. To reopen, first turn off the open
request signal (Y8 to YF) once, and then conduct open processing.

(1) When the exchange condition setting switch (SW1: line processing selection when TCP ULP
timeout error) is set to off (close), the open end signal will turn off when the following timeout
OCCUrs.

@ Timeout during TCP transmission

(@ Partner remote node existence check function timeout

At this time the open error detection signal (X18) turns on. (*1)

* When the exchange condition setting switch SW1 is set to on (does not close), the line will
not close even when the above timeout occurs. (The open error detection signal (X18) will not
turn on.) However, the error code will be stored in the buffer memory described in *1 below.

(2) The open end signal will turn off when a close or ABORT (RST) command is received from the
partner remote node.

(3) The open end signal will turn off when transmission of ABORT (RST) command is conducted.
At this time, the open error detection signal (X18) will turn on. (*1)

(4) When the active open request is received again from the partner remote node with the TCP
connection completely open
The operation varies depending on the QE71 version.

(a) When the software version of the QE71 is "Version E" or later
The QE71 closes the connection when it receives the RST command from the partner
remote node after returning ACK to the partner remote node.

(o) When the software version of the QE71 is "Version D" or earlier
The QE71 closes the connection after sending the RST command.
However, the QE71 only sends the RST command when it receives the active open request
again from the partner remote node with a different IP address or port No. (Does not close
the connection.)

(5) The open end signal will turn off when the QE71’s ABORT (RST) command is transmitted
including that described above (Refer to ltem 3.5.3).

*1 When the open request signal (Y8 to YF) turns off, the open error detection signal (X18) turns
off. In addition, the open state and the error code during error end can be checked using the
following buffer memory.

* Exchange state storage area (information storage area by individual connection: address 120
to 199) open error code area

® Error log error (error log block error code storage area: address 229...)

The error codes stored in the open error code area will be cleared (n—0) when the open re-

quest signal is turned ON again.
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(c) Processing (TCP) when error end is done by close

Normally, when closed by the QE71, the QE71 transmits FIN and then ACK, FIN are
returned from the partner remote node. However, when ACK, FIN are not returned be-
cause of a partner remote node error, the QE71 forcefully disconnects the connection
(transmission of ABORT (RST) command). i

Following is an explanation that uses an example of processing for connection No. 1.

Open request signal
pLc | renreauestse
CPU Open end signal X10
Close error processing
®
QE71 TCP end timer value time
FIN is not transmitted even when
waited for.
® RST |
Ethernet

( The open request signal (Y8) is turned off by the sequence program.
(® The QE71 begins close processing.
(® The QE71 transmits FIN to the partner remote node.

® The partner remote node returns ACK and FIN in response to the FIN sent by the
QE71.

(If not returned, the QE71 retransmits the FIN.)

In response to the FIN sent by the QE71, if an ACK RST is sent back from the other
node, the QE71 determines that the close processing is completed and turns OFF
the open completion signal.

® The QE71 waits for ACK and FIN to be transmitted by the partner remote node.
(The wait time is the TCP end timer value time.)
At this time, if ACK and FIN are transmitted, ACK will be returned as normal process-
ing.

® If the ACK and FIN are not transmitted within the TCP end timer value time, ABORT
(RST) command is transmitted to the partner remote node.

@ The QE71 determines that close processing has ended regardiess of the state of the
partner remote node, and turns the open end signal (X10) to off.

(1) When the above processing is conducted, the QE71 determines that the partner remote node
processing was conducted normally, so the close results are not stored in the error log area.

{2) The above processing is a unique function of the QE71, and is not part of the general TCP/IP
protocol.
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| When closing from the partner remote node end

‘Reopen processing
Open request signal Y8 N f @ ®
0 . \_4 — @ L
pen end signal X10 ¥
PLC :
CPU 5
Receiving close message i 200ms or more;
QET71 :
Ethernet FIN
ACK ACK
FIN
(@ The open end signal (X10) is turned off when the close/ABORT (RST) command is re-
ceived from the partner remote node.
(2 The open request signal (Y8) is turned off by the sequence program when the open end
signal is turned off.
(® When reopening the open request signal (Y8) is turned on by the seguenc program after a
minimum of 500ms.
Point

For the sequence program to recognize the open end from the remote node side the open end
signal (X10 to X17) on time must be longer than the PLC CPU’s scan time. Even if there is an open
end, if a close message is received that is shorter than the QnACPU scan time, the sequence
program may not recognize the open end.
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With communication in the connection 1 as an example, the following shows the timing chart for
performing reopen processing when an error has occurred in fixed buffer data exchange via TCP/IP
communication and the open completion signal turns off.

| When all input signals for data exchange turn off normally

* A program example is shown in ltem 5.5.5.

Error
ccecurrence
| .. 500ms or more | |
. Communication | TCPULP | : Re-open i1 Communication
" » . . | 1 |
! ! time out time : processing Lo
Open request Y8
signal : } l ;
Open end X10 ‘ ‘

signal NI
Open error X18
detection signal

For transmission

Transmission YO r
request signal

Transmission normal X0 (OFF)
end signal

Transmission error X1
detection signal

Reception end YO lr

check signal K

Reception end X0 | Y
signal

Reception error X1

detection signal

Buffer memory
address 7CH 0
(Open error code)
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When all input signals for data exchange do not turn off

The QE71 performs close processing even if the following signals for the fixed buffer data
exchange for the corresponding connection are on when the reception of Close/Abort (RST)
has occurred from the partner remote node prior to the completion of data communication
performed immediately before.

¢ Transmission request signal/reception completion confirmation signal (YO to Y8)
¢ Transmission normal completion signal/reception completion signal (X0, X2...)
« Transmission error detection signal/reception error detection signal (X1, X3...)

If close processing is performed for the corresponding connection while the above signals are
on, turn off the open request signal (Y8 to YF) after turning off the transmission request signal/
reception completion confirmation signal at the timing shown below. The QE71 turns off the
above input signals of the corresponding connection.

* A program example is shown in ltem 7.2 of Appendix.

* If pairing open has been performed for the corresponding connection, the signal that was
specified when opening will be the target open request signal for the input/output signals
shown in the figure below.

For transmission| (when closed by the partner node)

Open request signal

Open end signal

Open error detection signal
Transmission request signal

Transmission normal end signal

Transmission error detection signal X1

Open request signal

Open end signal

Open error detection signal
Reception end check signal
Reception end signal

Reception error detection signal

300 ms or more 500 ms or more
/—~ Re-open processing
Y8 1 I<h/
' \ A

‘1o T T oror ] § (

1 has occurred) (
YO
PRV SR P i -
X0 L ) \'.

X10

,——t N\ -
/ ! ! \"‘ (When an error has occurred) )
i /
Data ACK + FIN
(command) or RST SYN ACK
Partner node
ACK+SYN

(when closed by the partner node)

]

[ 300 msor more 500 ms or more

l¢ ble N
“ P gl
1
1

Re-open
/_~ processing

W\ -

X18 (When an error
VA has occurred)

e W

DAY

(When an error ha# occurred)

Data
(command) TCP ULP time-out
has occurred
ACK

Response ACK+SYN

Partner node
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5.5.4 Pairing Open Communication Line Open Processing and Close Pro-
cessing Procedures

This section explains the open processing and close processing procedures when connecting a com-
munication line to one partner remote node port when the QE71’s reception connection and transmis-
sion connections are made into one pair.

Fixed buffer exchange (either with procedure or without procedure is possible) is performed by the
connection which the pairing open was processed.

(Example)

QE71 Buffer memory

TCP/IP or UDP/IP Communication

Connection No. 1

1)

Connection No. 2

1)

Fixed buffer (For reception)

Fixed buffer (For transmission)

1—1\

Reception data Partner remote node

Fixed buffer exchange (either
with procedure or without
procedure is possible} is
performed.

I

Transmission data

*1  Connection No.1 and No.2’'s exchange parameter settings (Address 20H to 21H)

* Connection No.1 exchange parameter setting value (Address 20H) : 0081H

* Connection No.2 exchange parameter setting value {Address 21H)
: Setting not required

(When the Pairing is Connection No. 1 and Connection No. 2)

PLC
CPU

QE71

Ethernet

Initial request signal
/ exchange condition

setting switch ~ Y19/SW3

Initiat normal end
signal

Open request signal
(No.1)

Open end signal
(No.1)

Open request signal
(No.2)

Open end signal
(No.2)

X19

~<
[o4]

X10

_ [
_Q]
__ @ ®
- 1® E oL——
(OFF) ! ;
— \,‘I !A® i / @*—
v N v
® Open processing ® Close processing

(Internal processing)

(Internal processing)

FIN FIN
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IOpen processing,

@ The initial normal end signal (X19) is turned on by the initial processing normal end which is pro-
duced when the initial request signal (Y19) or exchange condition setting switch (SW3: automatic
start up mode setting) is turned on. (Refer to Items 5.3 and 5.4)

@ The setting values (parameters) are written to the buffer memory exchange parameter settings area
by the sequence program in response to a TO command, etc., which turns on the open request
signal (Y8). (The settings values can aiso be read from the EEPROM using the function described in
Iltem 5.8.)

* The exchange parameters registered in the QE71’s EEPROM are read when the QE71 is started
up by turning on exchange condition setting switch (SW3: automatic start up mode setting) so
writing from the sequence program is unnecessary.

® The QE71 executes open processing for connection No.1 and connection No.2. (*1)

(For TCP)

For Active open: .....cccccceernee. Transmits open request (SYN).

For Passive open: .....c.cc..ccou.. Waits for an open request from the partner remote node.
(For UDP)

Internal processing is executed.

@ Open end signal (X10, X11) is turned on when the open processing/internal processing is normal
end.

The open error code is stored in the buffer memory and the open error detection signal (X18) is
turned on when the open processing/internal processing is error end.

(The open end signal (X10, X11) is not turned on. Refer to ltem 5.5.2 *4)

If the open request signal is turned off when an open error occurs, the open error detection
signal turns off unless an open error has occurred in other line connection.

(If the open request signal (Y8 to YF) for all connections in which an open error is currently
occurring is off, the open error detection signal (X18) ia turned off.)

*1 When the initial request signal (Y19) is off, exchange condition setting switch (SW3: auto-
matic start up mode setting) is off, or the open request signal (Y8) is turned off after open
processing when data reception/transmission are not performed, closed processing and
end processing are performed after the open processing end.

|Close processingl

(® The open request signal (Y8) is turned off by the sequence program.
® The QE71 executes close processing for connection No.1 and connection No.2.
@ The open end signal (X10, X11) is turned off when the close processing ends.

The initial request signal (Y19) is turned off by the sequence program.

Point

(1) Itis not necessary to set the exchange parameters for the second connection No. if two
connections are specified to be opened as a pair (the setting is ignored).
Please refer to Item 5.5.1 {b) ® for information regarding exchange parameter settings
{Usage availability settings and exchange address settings).

(@) The remote node’s range that can be exchanged by paring open is either the remote node
within Ethernet that QE71 is connected or the remote node connected by router relay function
(Refer to Chapter 12).
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(1) Following is shown the open processing image when pairing is set.
<Example 1> Pairing between QE71s
PLC CPU QE71 QE71 PLC CPU
Connection 1 Connection 2 Connection 1 Connection 2
reception transmission Open reception transmission
Passive Passive request Active Active
open open -1 open open
L Open
request
Open Open |, wait ] Open Open
e:d end 1 Open end | end i:d
Data Data Data Data
reception transmission reception transmission
o) D
o °)
=3 =1

<Example 2> Connection between QE71 and partner node

PLC CPU

QE7A Partner node
Connection 1 Connection 2
reception transmission
Passive Passive | Active
open open open
L Open
request
Open Open wait | | Open
end end ‘ end
x
Data Data B Data
reception transmission / transmission
S Response
L + data
1 reception
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(2) When conducting fixed buffer exchange using pairing open, use one port each for the QE71 and
the partner remote node. The QE71 uses the reception data subheader to determine whether the
reception data from the remote node is text or response. The remote node also uses the subheader
to determine whether the received data is text or response.

(Example) For fixed buffer exchange {with procedure)

QE71 Partner remote node
Subheader
For connection No. 1 For connection No. 2 Y ‘
reception transmission !
_ |60 ,00] Text send
_ (Text transmission)

YO-—f—_ l EQ|00 recv

P(Response reception}

Y1-——+— 60 00| Text l _recv

" (Text reception)

EOJ|00 | send

(Response transmission)

A

(3) For more details on cases when the reception of Close/Abort (RST) has occurred from the partner
remote node prior to the completion of the data communication performed immediately before,

refer to Remarks in of ltem 5.5.3.
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55.5 Example Program

This section explains an example sequence program used to do the connection open processing for

the QE71 and a remote node.

{Example)

The following is an example program.

(1) The QE71 is installed in the main bases “0” slot.

(2) Exchange paramewters are shown in the table below.

Exchange parameter name (When does not opening pairing)

Connection No.1

Connection No.2

Usage
availability
setting

Fixed buffer usage availability | Bit O

0 : For transmission

1 : For reception

Destination existence check 1Bit 1 0 : Not performed 1 : Performed
Pairing open fBit 7 0 : Not performed 0 : Not performed
Communication format Bit 8 0:TCP 0:TCP
H _

Fixed byﬁer exchange proce 1Bit 9 0 : With procedure | O : With procedure
dure existence |

Bit 14 . .
Open method '5it 15 10 : Unpassive 10 : Unpassive

|

Exchange
address
setting

QE71 port No.

500H

501H

Remote node IP address

(Setting not required)

{Setting not required)

Remote node port No.

(Setting not required)

{Setting not required)

Remote node Ethernet address

(Default value)

(Default value)

Exchange parameter name (When opening pairing)

Connection No.1

Connection No.2

Usage
availability
setting

Fixed buffer usage availability , Bit O

1 : For reception

Destination existence check 1Bit 1 1 : Performed
Pairing open 'Bit 7 1 : Performed
Communication format Bit 8 0:TCP

T o
Fixed bgffer exchange proce 'Bit9 0 : With procedure
dure existence |

| Bi .

Open method :B:}( 12 10 : Unpassive

Exchange
address
setting

QE71 port No.

500H

Remote node IP address

(Setting not required)

Remote node port No.

(Setting not required)

Remote node Ethernet address

(Default value)

(Setting not
required)
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' When does not opening pairing

(T TTTTTTTTToTTTToTTTTTmmm T m T m T m e m e
X Initial processing program X Referto ltems 5.3 and 5.4
I |
Connection No.1 open processing (Unpassive)
X19 X1E X10 Y0 Y8 21 n31 _—
Frop HO K32 HB000 X1 J The transmission, TCP, and
Initial  WDT error Open end Transmission Open  Open Close Unpassive setting data is written
normal  detection CON-1  request request impossible instruction in the connection No.1 usage
end -1 -1 -1 permit -1 P, ”
availability area. (*1)
———L L L HS00 D10 The QE71 pont No. is set to 500H.
Local station
port
No.-1
[ Top Ho k40 D10 K1 J Written in the connection No.1
Local station exchange address setting area.
port
No.-1
—{seT 8 ]
Open
request
-1
X10 Y8 XiF
— —— ——F O e
Open Open  WDT error Exchange
ond request  detection possible
CON-1 -1 -1
18 Y8 X10 X1E .
’_q | I} -+F S {FrRONP  HO K124 D18 K1 The con_necnon No.1 open error
Open Open Open  wWDT eror Open error processing.
eror request  end detection code-1
detection -1 CON-1
<O K0 D18 TOP HO Kt24 Ko K1 3
Open error
code-1
———  fwow D18 D100
Open error  Open error
code-1 code-1
{ser N31 3
Close
instruction
permit-1
T TTTTTeTTT e m e m T
: Data exchage program : Refer to Chapters 6 to 8
1 1
X4§ [
| {seT M31 ] Close request from local
Close Close station occurred.
instruction instruction
-1 permit-1
L
it {PLF u1 ] Close request from other
Exchange Close occurred| node occurred.
possible -
it
- | {seT 31 1
Close occurred Close
1 instruction
permit-1
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R S N ) :
: I A — LRST ve ]
Close  Transmission Transmission Open
instruction normal request-1 request
permit-1 end-1  Transmission -
error
detection-1
X19 r
f {seT M21 X
Open Open
end impossible
CON-1 -1
{RsT u3 X
Close
instruction
permit-1
[ 74] K5
I (1 X
Open Open
impossible waliting
- -1
T
- {RsT “21 i
Open Open
waiting impossible
-1 -1
Connection No.2 open processing (Unpassive)
uw XIE xi1 v Y8 W2 W32
{ 0P Ho K33 HB003 K1 ]
Initial  WDT Open  Recepton Open Open Close
normal  error end end check request impossible instruction
end detection CON-2 2 -2 -2 p2erm|t
o —TMOVP  H501 D15 ]
Local station
port
No.-2
f TP HO K47 D15 K1 h
Local station
port
No.-2
{sev Y9
Open
request
-2
X1 Y9 X1F
i ]l LA ,"2 )
I A Al \
Open Open wDT Exchange
end request  error possible
CON-2 -2 detection 2
X18 Y9 Xi1 X1E
— | | ——F WF {FROM  HO K134 D19 K1 1
Open Open Open  WDT Open error
error request end error cede -2
detection -2 CON-2  detection
<O Ko D19 TO0P HO K134 KO K1 J
Open error
code -2
——————————{Mov? D19 0101 ]
Open error Open error
code -2 code -2
—{'sET M32 X
Close
instruction
permit-2

Connection No.1 close
processing.

A time of 500ms is measured
for reopen after close from a
remote node.

The reception, TCP, and
Unpassive setting data is written
to the connection No.2 usage
availability area settings area.
1)

The QE71 port No. is set to
501H.

Written to the connection No.2
exchange address settings area.

Connection No.2 open error
processing.
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CoT T T T TTTTToTTTTT T
: Data exchange program : Refer to Chapters 6 1o 8.
| I

1o ‘

I | SET M32 J Close request from local station

Close instruction Close occurred.
-2 instruction
permit
2
N2
+—} {pLF w2 ] Close request from other node
Exchange possible Close accurred-2 | occurred.
M2
F {seT M32 ]
Close occurred-2 Close
instruction
permit
2
M3|2 X2 Y1
— | +F +F {rst Y9 J Connection No.2 close
Closse Reception Reception Open processing.
instruction end end check request
permit -2 -2 -2
-2
X11
A- [sEr u22 3
Opsn Open
end impossible
CON-2 2
{RsT N32 ]
Close
instruction
permit
-2
M22 KS . .

t (12 )| Atime of 500ms is measured
Open Open for reopen after close from a
r_r;\posmble waiting remote node.

-2
T2
[ {RsT w22 3
Open waiting Open
2 impossible
-2
o TS
: End processing program : Refer to ltems 5.3 and 5.4.
| }

*1  The data exchange can be conducted with the setting of usage availability shown in the program.

Fixed buffer exchange Random access buffer Read/write data
With procedure Without procedure exchange in the PLC CPU
Connection No.1 Exchange enabled Exchange disabled Exchange enabled Exchange enabled

(Transmission only)

. Exchange enabled .
Connection No.2 (Reception only) Exchange disabled Exchange enabled Exchange enabled

Point

The close processing part of the program example shown in this section indicates only when close
processing is performed while all the input signals from the QE71 for data exchange are off.

For an example of a program when close processing is performed while all the input signals from
the QE71 for data exchange are not off, see Appendix 7.2.
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| When opening pairing

Coo T TTTTTTTToT TS TTm e m e m e m Y
: Initial processing program : Refer to ltems 5.3 and 5.4.
1 1
Connection No.1 and No.2 open processing (Unpassive)
X19 X1E X10 YO Y1 Y8 M21 N31 .

! uya F 4F +F +F +£ -+ {wove  HBO83 D5 X The reception, TCP, and
Initial WDT Open Transmission Reception Open  Open  Close Usable Unpassive setting data is written
normal  error end  request end request 'Tmss‘b‘e '":r'r’r:'i‘t’m” availabilty | in the connection No.1 usage
end detection CON-1 _4 i:;eck -1 - f’1 ?mng availability area. (*2)

K0 >
————{MOVP  H500 o7 ¥ The QE71 port No. is set to
Local station | 500H.
port
No.-1
K1 >
{57 Y8 3
Open
request
-1
ko - {rop HO K32 D5 K1 X
Usable
availability
setting
-1
Lx1 > {ToP HO K40 p7 K1 ] Written in the connection No.1
Local station exchange address setting area.
port
No.-1
X10 X11 Y8 X1E
— —— —— ——F )
Open Open Open WDT Exchange
end end request error possible
CON-1 CON-2 -1 detection -1
X18 Y8 X10 X1E r )
— — | H——IF {FRONP  HO K124 D18 K1 J The connection No.1 open error
Open Open Open  WDT Open processing.
error request end error X error
detection -1 CON-1  detection code
-1
< Ko D18 Hrop HO K124 Ko K1 X
Open
error
code
-1
—————{wove D18 D100 X
Open Open
error error
code code
-1 -1
{ser u31 1
Close
instruction
permit
-1
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T TSttt e e
: Data exchange program : Refer to Chapters 6 to 8.
t 1
X45 R
} {seT 31 Jj Close request from local station
Close Close occurred.
instruction instruciton
-1 petmit
-1
LI
I {rLF w11 J Close request from other node
Exchange Close occurred -1 | occurred.
possible
-1
w :
I {ser M3t 1
Close occurred -1 Close
instruciton
petmit
-1

M31 X0 X1 X2 YO Y1 . .

f ras H A HH—F {RsT Y8 7 Connection No.1 and 2 close
Qlose ! TransaTission eR:é:eption ;I'er:E:rsr;issnon Open t processing.
instruction norm P . reques;
pormit end | Transmission 5% {71 eception 1
- - detection check -2

-1 X10 X11
¥ +F {ser K21 ]
Open Open Open
end end impossible
CON-1 CON-2 -1
e— {RsT M31 7
Close
instruction
permit
-1
K5 . .

“Zg (T | Atime of 500ms is measured for
Open Open reopen after close from a
|Tm55|ble waiting remote node.

- -1
mn
i {RsT M21 X

Open Open

waiting impossible

-1 -1
T TT TS TTT TSI T e o ey
: End processing program : Refer to ltems 5.3 and 5.4.
1 I

*2 The data exchange can be conducted with the setting of usage availability shown in the program.

Fixed buffer exchange Random access buffer Read/write data
With procedure Without procedure exchange in the PLC CPU
- Exchange enabled .
Connection No.1 (Reception orly) Exchange disabled Exchange enabled Exchange enabled
. Exchange enabled .
Connection No.2 (Transmission only) Exchange disabled Exchange enabled Exchange enabled
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5.6 Exchange State Storage Area

This section explains about the exchange state storage area where the initial processing state, open
processing state, exchange state for each connection, and error log information are stored. Each
processing result, exchange state for each connection, and error information can be checked by read-
ing from this area.

5.6.1 Exchange State Storage Area
Buffer memory
(Address) Exchange state storage area (119 words) Default value
69H ( 105) [Initial error code (1 word) OH( 0
6A to 6BH (106 to 107) |Local station QE71's IP address (2 words) OH( 0)
6C to 6EH (108 to 110) |Local station QE71’s Ethernet address (3 words) OH({ 0
6FH ( 111) | System area (1 word) —
70H ( 112) |EEPROM registration status (1 word) AAAH (2730)
71H ( 113) [ Parameter usage status (1 word) OH( 0
72H ( 114) | EEPROM read results (1 word) OH({ 0)
73H ( 115) {EEPROM write results {1 word) OH( 0)
74H ( 116) | Automatic open UDP port No. {1 word) OH( 0)
75H ( 117) | System area (1 word) —
76H ( 118) [Network No. station No. MELSECNET/10 relay exchange OH({ 0)
77H ( 119) [Group No. local station information (2 words) OH( 0)
78H ( 120) [Local station QE71’s port No. OH( 0)
79to 7AH (121 to 122) |Remote node IP address OH({ 0
7BH ( 123) [Remote node port No. OH( 0
7CH ( 124) [ Open error code Information by connection OH({ 0)
7DH ( 125) | Fixed buffer transmission/reception error code | (Connection No.1 10 words) OH{ 0)
7EH ( 126) | Connection end code/Error log OH( 0
7FH ( 127) [Maximum value Fixed buff OH( 0)
80H ( 128) [Minimum value 'Xeh Y et,r OH( 0)
81H ( 129) [Current value | &XC"1@nge me OH( 0)
82 to 8BH (130 to 139) [Local station QE71’s port No. Information by connection
i (Same as above)
to (For connection No.2)
8C to 95H (140 to 149) |Local station QE71’s port No. Information by connection
X (Same as above)
to (For connection No.3)
96 to 9FH (150 to 159) [Local station QE71’s port No. Information by connection
. (Same as above)
to (For connection No.4)
AQ to A9H (160 to 169) [ Local station QE71’s port No. Information by connection
. (Same as above)
to {For connection No.5)
AAto B3H (170 to 179) | Local station QE71’s port No. information by connection
, {Same as above)
to (For connection No.6)
B4 to BDH (180 to 189) [Local station QE71’s port No. information by connection
. (Same as above)
to (For connection No.7)
BE to C7H (190 to 199) [Local station QE71’s port No. Information by connection
i (Same as above)
to (For connection No.8)
C8H { 200} . Left side OH( 0)
COH ( 201) LED lighted status (1 word each) Right side oH( )
CAH ( 202) | Operating mode setting switch setting state {1 word) (Switch setting)
CBH ( 203) | Exchange condition setting switch setting state (1 word) {Switch setting)
CCH ( 204) | System area (1 word) —
CDH ( 205) |RECV command execution request (1 word) OH{ 0
CEH ( 206) | System area {1 word) —
CF to DFH (207 to 223 i
( ) | Data link command (17 words) OH( 0

execution result by channel

* After processes end from initial processing the corresponding values are stored in order.
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Initial error code (Default value = OH) .....ccccocciviiiniiinccnnssinnnnnnne e Address 69H (105)
{8) Stores the error codes generated during initial processing execution.

(b) Please refer to Chapter 17 for details regarding initial processing error codes.

{c) Error codes are stored as binary values when the initial error detection signal (X1A) is on.

(d) The error codes are cleared when the initial normal end signal is on, but the following
process can also be used to clear them.

(@) PLC CPU reset operation, or turning off the PLC power supply.
@ Using the sequence program to write (0) in the initial error code storage error

Local station QE71’s IP address (Default value = OH)
................................................................................... Address 6AH to 6BH....(106 to 107)

(a) Stores the QE71’s IP address set during the initial processing execution.
(o) The QE71’s IP address is stored as a binary value.

Example: The data storage condition when the IP address is A20009C0OH (162.0.9.192)
is shown below.

Address  Buffer memory
BAH(106) 09CCOH
6BH(107) A200H

Local station QE71’s Ethernet address (Default value = OH)
................................................. Address 6CH to 6EH....(108 to 110)

(a) After initial processing, the QE71’s physical address is read from the ROM and stored.
The Ethernet’s physical address cannot be changed.

{p) The QE71’s Ethernet address is stored from the newest address in the L to H order.
EEPROM registration status (Default value = AAAH) ........ccceconrumeianes Address 70H (112)
{a) Stores the setting values (parameters) registration state in the EEPROM built into the QE71.

bi5 bl4 bi3 bi2 b1t bi0 b3 b8 b7 b6 b5 b4 b3 b2 bl O
[ o [ e [ el o] o] @ | o |

@ Initial processing parameters

(@ Exchange parameters

(® Router relay parameters (Including subnet mask fields.)

@ Station No. <-> IP information parameters

(®) FTP parameters

(® Exchange instruction parameters during STOP

() The parameters registered in the EEPROM stored in the corresponding buffer memory as
default values when the QE71 is booted up.

{c) The registration state is stored as the following values (the appropriate 2 bit portion).
00 : No parameter registration
01 : Parameter registration (registration parameters are in error)

10 : Parameter registration {registered parameters are normal)

MELSEC-QnA
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| Parameter usage status (Default value = OH)......cccocoecinvircccivinnnnnenn Address 71H (113)

76H(

(a) Stores the read state for each parameter when the setting values (parameters) registered
in the EEPROM are read into the buffer memory by the following functions and operations.

* Read by the system when exchange condition setting switch (SW3: automatic start up
mode setting) is turned on to boot up QE71.

* Read by the user using the functions described in Item 4.9.
b15 bl14 b13 bi2 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
| 0 e o [ oo | @[]

Initial processing parameters

Exchange parameters

Router relay parameters (Including subnet mask fields)
Station No. <-> IP information parameters

FTP param’eters

Exchange instruction parameters during STOP

P@OOOEO

{b) The read state for the parameters is stored as the following values (corresponding 2 bit portion).
00 : No read/No parameter registration
01 : Read (read values are not set because of error end)
10 : Read {(normal end)

EEPROM read results (Default value = OH) ......ccccccerecccccrrcrcenrcninanene Address 72H (114)

(@) Stores the read results read when the registered values (setting values) are read from the
EEPROM during start up under automatic start up mode or when the EEPROM read
request signal (Y10} is turned on.

(b} The parameter read results are stored as binary values.
0 : Normal end
Other than O: Error end {refer to Chapter 17 for explanation of error code itemns.)

(c) When an error end occurs, please check the parameter read states using the parameter
usage states described in above.

EEPROM write results {Default value = OH) ......cccccvricccmemencieennniennnee Address 73H (115)

(a) Stores the results when the functions described in ltem 4.9 are used by the user to write
and register the buffer memory setting values to the EEPROM.

(b) The parameter write results are stored as binary values.
0: Normal end
Other than 0:  Error end (refer to Chapter 17 for explanation of error code items.)

Automatic open UDP port No. (Default value = 1388H)..........ccccuunee. Address 74H (116)

(a) Stores the automatically connected communication line port No. after QE71 initial pro-
cessing execution is over.

(o) The port No. is the No. set by the user as an inftial processing parameter (default value is 5000).
(¢) Refer to ltem 5.7 for information regarding data exchange that uses automatic open UDP port Nos.

Local station information for MELSECNET/10 relay exchange (Default value = OH) .....Addresses
76H to 77H (118 to 119)

{a) The network number, the group number and the station number that are set by the Ethernet
parameters for the use of MELSECNET/10 relay exchange function are stored at these addresses.

The values stored are the values set on the GPP screen at ltem 15.3.2.

{b) The network number, the group number and the station number are stored as follows.

(Address) b15 to b8 b7 o b0
118) Network No. Station No.
119) 0 Group No.

77H(
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m Information by connections: Local station QE71’s port No.

(Default value = OH) ........cccvvemrrnmiiinerensssssscesccn e ssss s s semsancnans Address 78H....(120...)
{a) Stores the port No. when the corresponding communication line was connected by open
processing.

(b) The storage values are not set during the closed state.

I Information by connection: Remote node IP address (Default value = 0H)
................................................................................. Address 79H to 7AH....(121 to 122...)

{a) Stores the partner remote node’s IP address for when the corresponding communication
line was connected using open processing.

(Example) The following is the data that is stored when the IP address is “A20009COH.”
Address  Buffer memory

79H(121) 09COH
TAH(122) A200H

(b) The stored values are not set that are in the close state.

| Information by connections: Remote node port No. (Default value = OH)
........................................................................................................ Address 7BH....(123...)

(a) Stores the partner remote node port No. for the communication line connected by open
processing.

(b) The stored value is not set in the closed state.

| Information by connections: Open error code (Default value = OH)
........................................................................................................ Address 7CH....(124...)

(@ Stores the open processing results of the corresponding communication fine.
(b) The open processing results are stored as binary values.
(OX Normal end

Other than O:  Error end (refer to Chapter 17 for information regarding error code items,
cleared when reopened next time.)

(C) Error code is cleared by performing the following operations.
@ When re-open the connection in which the open error occurred.
(When open request signal is turned ON from OFF)
® When reset the PLC CPU operation or the PL.C power supply is turned OFF.

| Information by connections: Fixed buffer transmission/reception error code (Default
value = OH)
........................................................................................................ Address 7DH....(125...)

(a) Stores the error code (refer to Chapter 17 for details regarding error code items) generated
when the error detection signal (X1, etc.) is turned on by the data transmission/reception with
the remote node during fixed buffer exchange on the corresponding communication line.

{b) The transmission error codes are included under the following conditions.
¢ When the data transmission is normal end.

+ When the transmission request signal/reception end check signal are turned off.
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| Information by connections: connection end code/Error log (Default value = OH).
........................................................................................................ Address 7EH....(126...)

(@) The error codes that are returned as a response from the remote node during fixed buffer
exchange on the corresponding communication line are stored as binary values.

(b) The action to be taken by the end code in the response is conducted in accordance with
the arrangements with the remote node.

| Information by connections : Fixed buffer exchange time (Each default vaiue = OH)
................................................................................................ 7FH to 81H....(127 t0 129...)

(@ Each of the fixed buffer exchange processing times (maximum value, minimum value,
current value) are stored.

@ Fixed buffer transmission processing time

The time from when the transmission request signal turns on to when the QE71 con-
ducts a transmission normal end. When abnormal transmission occurs, process time
is not stored.

(® Fixed buffer reception processing time

The time from when the reception end signal turns on to when the QE71 ends in
response to the response return processing from the remote node.

(b) The processing time is stored as a binary value in 10ms units.

(¢} Each exchange time is changed to “0,” when the subject communication line’s open re-
quest signal (Y8 to YF) is changed from off to on.

| LED lighted status (Default value = OH}) ............ceeeuneee Address C8H to C9H (200 to 201)
(a) Stores the lighted state for the LED on the front of the QE71 main module.

(b) The lighted state and stored value (corresponding 1 bit portion) are as shown below, and
the LED for the corresponding bit is as follows.

Refer to Item 4.4 for a description of when the LED is turned on and turned off.
(Stored values)
1: Turned on 0 : Turned off
{The main module left side LED for the corresponding bit of the address C8H(200))

b15 b14 b13 b12 bl1 b10 b3 b8 b7 b6 b5 bd b3 b2 bl bO

0 [o]clololeo]eo[a]d]
LED name Display contents
@ |SW. ERR. Installed CPU error etc.
® |RDY Exchange ready end
® |BSY Exchange processing executing
@ |COM. ERR. |Exchange error detection
® |TRAN.S Data link command request executing (*1)
® |TRAN.R Data link command RECV waiting (*1)
@ |FTP FTP server functions operating (*1)

*1 There is no corresponding LED for the QE71, but the corresponding bit is turned on by
the factor shown in the table.
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{Main module right side LED for the corresponding bit of address C9H (201))
b15 bi14 bi13 bi2 bi1l bl0 b8 b8 b7 b6 b5 b4 b3 b2 bl bO

[ o [®]®] 0 EIEIEIEIEIEIEIE
LED name Display contents

BUF 1 Connection No.1
® |BUF2 Connection No.2
BUF 3 Connection No.3
@ |BUF 4 Communication line connec- Connection No.4
@ |BUF5 tion state Connection No.5
@ |BUFG6 Connection No.6
BUF 7 Connection No.7
®» |BUF8 Connection No.8
TEST Self-diagnosis executing

@ |TEST ERR. |Self-diagnosis error end

| Operation mode setting switch setting state (Default value = switch setting value)
..................................................................................... Address CAH (202)

(@) Stores the setting contents of the operation mode setting switch on the front of the main
module when the QE71 is started up.

(b) The setting switch setting state stores the switch setting values (0 to 5) as binary values.

I Exchange conditions setting switch setting state (Default value = switch setting value)
............................................................................................................. Address CBH (203)

(a) The settings of the QE71is exchange condition setting switch on the main module are
stored when the QE71 is started up.

(b) The setting switch setting state and stored values (corresponding 1 bit portion) are as
follows, and exchange condition setting switch for the corresponding bit is shown below.
Refer to Item 4.3.2 for information regarding the contents during ON and OFF.

(Stored values)
1: ON 0: OFF
(The main module exchage condition setting switches for the corresponding bits of

address CBH (203))
b15 b14 b13 bi2 bi1 bl0 b9 b8 b7 b6 b5 bd b3 b2 bl bO

[ 0 [ I N B B
L LSW1

| RECV command execution request (Default value = OH ) ....Address CDH (205)

(@) Indicates whether data transmitted by the SEND command from the QnACPU of the QE71
installed station are stored in the specified channel in the local station QE71 (by SEND
command).

{(b) The bits corresponding to the buffer memory channel numbers indicate whether data are
stored or not as follows:
(Address) bi5 to b8 b7 b6 b5 b4 b3 b2 b1 bO
con( 205 o [ [ [ | [ [ ] ]|

.................................... Channei 1

to

Channel 8
0: Data not stored
1: Data stored

(c) Data are stored in channels where the bit indications are on (1).
Read the data stored in corresponding channels with the RECV command.
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| Data link command execution result by channel (Default value = OH) ....Addresses CFH to DFH
(207 to 223)

(a) Execution result of data link command at local station QnACPU for the PLC CPU at re-
mote stations via QE71 is stored.

{b) Execution result of data link command is stored in each channel used in binary value.

e The result for SEND, RECV, READ, WRITE, or REQ is stored in the corresponding
area for the channel specified in the control data of each command.

¢ The result for ZNRD is stored in the address CFH (207), and the result for ZNWR is
stored in D1H (209).

Addresses Contents Storage area for execution result for each data link command
SEND | RECV | READ |WRITE | ZNRD | ZNWR | REQ

CFH (207) | Channel 1 execution resutt O O O O O - O
D1H (209) | Channel 2 execution result O O O O - O O
D3H (211) | Channel 3 execution result O O O O - - O
D5H (213) | Channel 4 execution result O O O O - - O
D7H (215) | Channel 5 execution result O O O O - - O
DOH (217) | Channel 6 execution result O O O O - - O
DBH (219) | Channel 7 execution result O O ®) O - - O
DDH (221) | Channel 8 execution result O O @) ®) - — O

O: Stored  —: Not stored

* Within the range of buffer memory addresses CFH to DFH, addresses not indicated
above belong to the system area.

(c) The contents of stored values are as follows:
The stored values are used for monitoring the results of data link commands with the GPP.
0 : Completed normally

Other than 0 : Completed error (Refer to the section which describes "error code”
in Chapter 17.)
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5.6.2 Error Log Area

This is the area that stores the following two errors.
@ Those errors for which the occurrence origin cannot be checked
IP level error and reception data check sum error (TCP, UDP, IP check sum error).

® Errors that occur during random access buffer exchange and reading and writing data in the PLC
CPU

The values stored in these areas are cleared when the QE71 installed station power is turned on or
when reset is performed (not cleared during initial processing). Reading from this area is not normally
required. Read when necessary for maintenance.

Buffer memory

(Address) Error log area (288 words) Defauit values
EOto E2H (224 to 226)|System area (8 words) —
E3H ( 227)|Number of errors generated (1 word) OH( 0)
E4H ( 228)|Error log write pointers (1 word) OH({ 0)
E5H ( 229)|Error code - End code OH( 0
E6H ( 230){Subheader OH( 0
E7H ( 231)|Command code OH{ 0)
E8H ( 232)| Connection No. Error log block 1 OH ( 0
E9H ( 233)|Local station QE71 port No. | (Q words) H{ 0)
EAto EBH (234 to 235)|Remote node IP address H( 0)
ECH ( 236} Remote node port No. ( 0)
EDH ( 237)| System area
EE to FBH (238 to 246)| Error code - End code Error log block 2
(Same as above)
to (9 words)
E7 to FFH (247 to 255)|Error code - End code Error log block 3
(Same as above)
to (9 words)
100 to 108H (256 to 264){Error code - End code Error log block 4
(Same as above)
to (9 words)
109 to 111H (265 to 273)|Error code - End code Error log block 5
(Same as above)
to (9 words)
112 to 11AH (274 to 282)|Error code - End code Error log block 6 Error log block area
(Same as above)
o (9 words) | (144 words)
11B to 123H (283 to 291)jError code - End code Error log block 7
(Same as above)
to (9 words)
124 to 12CH (292 to 300)jError code - End code Error log block 8
(Same as above)
to (9 words)
12D to 135H (301 to 309)|Error code - End code Error log block 9
(Same as above)
to (9 words)
136 to 13EH (310 to 318)|Error code - End code Error log block 10
{Same as above)
to (9 words)
13F to 147H (319 to 327)| Error code - End code Error log block 11
(Same as above)
to (9 words)
148 to 150H (328 to 336)|Error code - End code Error log block 12
(Same as above)
to (9 words)
151 to 159H (337 to 345} Error code - End code Error log block 13
(Same as above)
to (9 words)
15A to 162H (346 to 354)Error code - End code Error log block 14
{Same as above)
{0 (9 words)

(to the next page)
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(Address)
163 to 16BH (355 to 363)

16C to 174H (364 to 372)

175 to 177H (373 to 375)
178 to 179H (376 to 377)
17Ato 17BH (378 to 379)

17C to 17DH (380 to 381)
17E to 17FH (382 to 383)
180 to 181H (384 to 385)
182 to 183H (386 to 387)
184 to 185H (388 to 389)

186 to 187H (390 to 391)
188 to 189H (392 to 393)
18A to 18BH (394 to 395)
18C to 197H (396 to 407)
198 to 199H (408 to 409)
19A to 19BH (410 to 411)

19C to 18DH (412 to 413)
19E to 19FH (414 to 415)

1A0 to 1A1H (416 to 417)
1A2 to 1A3H (418 to 419)
1A4 to 1ABH (420 to 421)
1A6 to 1B7H (422 to 439)
1B8 to 1BOH (440 to 441)
1BA to 1BBH (442 to 443)
1BC to 1BDH (444 to 445)
1BE to 1BFH (446 to 447)
100 to 1D7H (448 to 471)
1D8 to 1D9H (472 to 473)
1DA to 1DBH (474 to 475)

1DC to 1DDH (476 to 477)
1DE to 1DFH (478 to 479)

1EO to 1FFH (480 to 611}

(continued from the previous page)

Buffer memory

Error log area (288 words) Default values
Error code - End code Error log block 15
(Same as above)
fo (@ words)
Error code - End code Error log block 16
(Same as above)
to (9 words)
System area (8 words) —
Total number of [P packet received (2 words) OH( O
Total number of received IP packets discarded due to
OH({ 0
check sum errors (2 words)
Total number of transmitted IP packets (2 words) OH{ O
System area (2 words) —
Number of received ARP packets (2 words) OH({ 0O
Number of responses to ARP packets (2 words) OH( 0O
Number of received IP packets that are not broad- OH( 0)
casted to local station (2 words)
System area (2 words) —
Number of fransmitted ARP packets (2 words) OH( O
Number of transmitted broadcast packets (2 words) OH{ 0
System area (12 words) -
Total number of received ICMP packets (2 words) CH( O
Total number of received ICMP packets discarded due
OH( 0O
to check sum errors (2 words)
Total number of transmitted ICMP packets (2 words) OH( O
Total number of received ICMP echo request packets OH( 0)
(2 words) | Status for each protocol
Total number of transmitted ICMP echo reply packets | (136 Words)
OH( 0O
(2 words)
Total number of transmitted ICMP echo request packets
OH( O
(2 words)
Total number of received |ICMP echo reply packets
- CH({ O
(2 words)
System area (18 words) —
Total number of received TCP packets (2 words) OH( 0)
Total number of received TCP packets discarded due
OH( O
to check sum errors (2 words})
Total number of transmitted TCP packets (2 words) OH{ O
Number of ZERO-Window time-outs (2 words) CH{ 0O
System area (24 words) —
Total number of received UDP packets (2 words) OH( O
Total number of received UDP packets discarded due
OH( 0
to check sum errors (2 words})
Total number of transmitted UDP packets (2 words) OH( 0O
Number of times received UDP packets discarded due
) . OH( 0O
to incorrect destination (2 words)
System area (32 words) —
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I Number of errors generated (Default value = OH) ...........ccocueueeeeeeces Address E3H (227)
(&) Stores the number of errors registered in the error log block area.
(o) When more than 65536 errors occur, becomes FFFFH (65535).

{c) The processing of storing the error information into the following areas is continued even if
the counting of the error occurrence count storage area is stopped (FFFFH).

» Error log write pointer storage area
¢ Error log block
Error log write pointer (Default value = OH) ............cocriviiciiiiniiineneee Address E4H (228)
(a) Stores the error log block No. of the most recently registered error log.

(o) Shows that the most recent error log has been registered in the error log block 1 area
when the pointer value is “1,” or error log block 16 when the pointer value is “16.”
The error log is not registered when the pointer value is “0.”

{c) When the number of errors that has occurred exceeds 17, error log registration is begun
again with the error log block 1 area.

| Error log block : Error code - End code (Default value = OH)
........................................................................................................ Address E5H....(229...)

(8 The error log block area is comprised of 16 error log blocks that contain the same data.

(o) The codes that show the contents of the errors are stored in the error log and end code
areas. (Refer to Chapter 17.)

| Error log block : Subheader (Default value = OH) ........occ.rervenece. Address E6H....(230...)

(8 The subheader code of the message for which an error occurred is stored in bits O through
7 of the corresponding area. (“0” is stored in bits 8 through 15.)

{b} Errors under the TCP and UDP level are stored as “0.”
| Error log block : Command code (Default value = OHj ................ Address E7H....(231..)

(a) Stores the command code of the message in which an error occurred, or each low-level
byte value of the request type and subrequest type of the instruction for the data link.

b15 to b0 b15 to b8 b7 to b0
] Command code I or | Subrequest type Request type

(o) “0”is stored in the following cases.
¢ Message with no command code
* Errors that are under the TCP and UDP level (because the command is not understood)
Error log block : Connection No. (Default value = OH)................. Address E8H....(232..)

(&8 The connection No. in which an error occurred is stored in bits 0 through 7 of the corre-
sponding area. (“0” is stored in bits 8 through 15.)

{b) Errors under the TCP and UDP level are stored as “0.”



5. PROCEDURES FOR EXCHANGING WITH REMOTE NODES MELSEC-QnA

Error log block : Local station QE71 port No. (Default value = OH)
........................................................................................................ Address E9H....(233...)

{8) The local station QE71’s port No. in which an error occurred is stored.
(b} Errors under the TCP and UDP level are stored as “0.”

Error log block : Remote node IP address (Default value = OH)
............................................................................... Address EAH to EBH....(234 to 235...)

(@) The partner remote node’s IP address in which an error occurred is stored.
(b) “0” is stored in the following cases.

¢ An error under the IP level

* When there is an efror response when a relay is received from the PLC CPU

Error log block : Remote node port No. (Default value = OH)
......................................................................................................... Address ECH (236...)

(&8 The partner remote node’s port No. in which an error occurred is stored.

(b) Errors under the TCP and UDP level are stored as “0.”

Status for each protocol ........ccreecvciirnrcrrreen, Address 178H to 1FFH (376 to 511)
(&) Stores the total number of events for each protocol. (Count value from QE71)

(b} When two words are exceeded, the count stops at FFFFFFFFH (42948967285).
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5.7 Automatic Open UDP Port

Normally when exchanging with a remote node, when data exchange is complete the communication
line connection with the exchange partner in which data exchange was begun must be terminated
following the arrangement between the nodes.

The automatic open UDP port is a UDP/IP port that automatically opens and closes as shown below.

This port changes to the exchange possible state after initial processing and makes it possible to
exchange without a sequence program, regardless of the open state of connections Nos. 110 8 .

1 t

1 Exchange is possible using automatic open UDP port

PLC | hnitial normal | '

) X19 : ;

CPU end signal : H

b A A 1
___________________________________

s |

5 A 4 A4 ;

QE71 H 1

, A A H

S Y A 4 E

Ethernet f Request Response Request Response ;

| Automatic open UDP port open and close timing

@ Open
After initial processing, automatic open is conducted and the communication line con-
nected following the setting values (parameters) registered in the QE71’s EEPROM by the
user. (UDP/IP open end state)

@ Close

Automatically closes after end processing.

| Functions that can exchange data with the automatic open UDP port
(@) Exchange from remote nodes

¢ Read/write data in the PLC CPU by the QE71 command (Port numbers are specified
by user, default value is 5000.) ---- Exchange is possible only with the binary code.

(@ Exchange from QE71 installed stations.

+ Communication by data link instruction. (Use QE71’s OS port numbers.)

Point

(1) When the initial processing is completed normally, the QE71 is able to exchange using the
automatic open UDP port number, and is ready for an exchange request to the local station
QE71. (Automatic open) .

(2) If requesting to itself, the QE71 accepts any request, and performs the processing.

(8) During receiving requests from remote node or local station QnACPU, the applicable port num-
ber is occupied until the processing is completed. In this period, process of exchange is on
hold, even subsequent exchange are requested.

(4) Automatic open UDP ports are also used for exchange between QE71’s by the MELSECNET/
10 relay exchange function.

(5) When the port number of the automatic open UDP port is changed, initial processing must be
performed again.
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Accessible range

Varies depending upon data exchange function.

Data exchange function Accessible range e,g,?;?,ﬁgn
Read/write data in th @ QnACPU at QE71 installed stations
Pﬁ?;d write data in the (@» PLC CPUs in data link system/network system which —

LG CPU includes the QE71 installed stations
(M PLC CPUs on the Ethernet connected to QE71
Data link o (@ PLC CPUs on the Ethernet connected via router o 15.2
ata link comman ® PLC CPUs in data link system/network system which em 1o.
includes the QE71 installed stations, etc.
| Maximum data volume at a time
Varies depending upon data exchange function.

Data exchange function Maximum data volume at a time e)%?;?lﬂa?%n
Read/write data in the Data volume that can be specified with the QE71 Chapter 10
PLC CPU commands apter
Data link command Data volume that can be specified with the data link commands | ftem 14.4

Setting up data into buffer memory

Set up with the data exchange function to be used, before performing initial processing.

(® Station No. <-> IP
information parameter

Station No. <-> IP information
parameter

Data exchange function Setting data Setting area e)%?;?li?(ﬁm
Read/write data in the () Automatic open UDP port [ Initial processing parameter | Item 4.8
PLC CPU No. setting area ltem 5.2.2

(D Ethernet parameter (Set up with GPP)
. Initial processing parameters
@ Conversion format setting area ltem 4.8
Data link command ftem 15.3
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5.8 Precautions for Programming

This section describes the precautions for prograrnming to perform data exchange between the PLC
CPU and remote nodes using the QE71.

I Countermeasures for data exchange problems during communication

Perform the following processing if the connection being used is closed due to a data ex-
change problem after open processing has completed normally.

@ Turn off the transmission request signal/reception completion confirmation signal (YO to
Y7).

@ Atter the following input signals corresponding to the above signals are set to off, perform
open processing again.

¢ Transmission normal completion signal, reception completion signal (X0, X2...)
¢ Transmission error detection signal, reception error detection signal (X1, X3...)
As for the timing to reopen the connection being used, see ltem 5.5.3.
Program examples are shown in Item 5.5.5 as well as Iltem 7.2 of Appendix.

When the existence check function of the QE71 is used (see Remark at the end of Item
5.5.3)

¢ If communication is disabled due to the occurrence of a sudden problem {down, etc.) on
the remote node side, the QE71 will close (disconnect the line) the applicable connec-
tion if it detects an error using the existence check function.

| Data exchange using a single connection

In order to prevent complications with application programs, it is recommended to open a
connection (port) for each exchange function, and then perform data exchange.

(Example) To perform transmission/reception of fixed buffer data exchange and read/write
exchange of data in the PLC CPU with the PLC side, open the following connec-
tions for data exchange, and then exchange data.

¢ For transmission of fixed buffer data exchange

e For reception of fixed buffer data exchange

e For read/write exchange of data in the PLC CPU
Capacity of data to be sent/received

To use the data exchange function using fixed buffer (with procedure) and data exchange
function using random access buffer of the QE71, specify the idata lengthi in the application
data section of the message to be sent from a remote node to the QE71 using the actual data
size of the text section.

If the data length is not correct, a response of abnormal completion will be returned.

Code for exchange data

Specify either ASCIl code or binary code according to the setting value of the QE71is ex-
change condition setting switch (SW2: data code setting) in order to perform data exchange.

When SW2 is off.  Data is exchanged using binary code
When SW2 ison:  Data is exchanged using ASCIl code

Referring to the reference section of the function to be used, check the arrangement of data
for exchange.
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| Precautions for creating sequence programs for the QE71

(a) Be sure to follow the procedure below when performing various processing such as initial/
open/data transmission and reception.

(D Load the data (such as exchange conditions) for the applicable processing into the
buffer memory.

@ Change the request signal (output (Y)) for the applicable processing from off to on.

® Check whether the normal completion signal (input (X)) for the applicable processing
has changed from off to on.

* In the case of abnormal completion, read the error information stored in the buffer
memory, change the request signal (output (Y)) of the applicable processing from on
to off, and then check whether the abnormal completion signal (input (X)) for the
applicable processing has changed from on to off.

After error processing completes, repeat from (D again.
@ Change the request signal (output (Y)) for the applicable processing from on to off.

® Check whether the normal completion signal (input (X)) for the applicable processing
has changed from on to off.

(b) When performing TCP/IP communication, if the open processing of a connection from a
remote node completes normally, but the same connection must be closed immediately,
perform close processing after the open normal completion signal (X10 to X17) to the PLC
CPU stays on for at least one scan time.

* This is necessary so that the PLC CPU can recognize the normal completion of open
processing.

{c) When performing TCP/IP communication, be sure to follow the procedure below to per-

form reopen processing on the QE71 side when close processing is performed from the

remote node side after open processing has completed normally. (See Item 5.5.3 .)

@ Close from a remote node (open normal completion signal of the QE71 changes from
on to off)

@ Close processing on the QE71 side (open request signal changes from on to off)
@ Minimum 500 ms wait {wait time for the QE71)

* If close processing is performed from the QE71 side, it is not necessary to set up
the wait time.

@ Open processing on both the QE71 and remote node sides (QE71 side: Open request
signal changes from off to on)

{d) The detection of an open error for the eight connections of the QE71 is notified to the PLC
CPU side with a single open error detection signal (X18).

If open processing for any of the QE71's eight connections ends with an error, read all
open error code storage areas of the buffer memory of each connection for which the
open request signal is on, and then perform error processing for the error code.
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| Precautions for creating application programs on the remote node side
(8 Open/close processing of connections with the QE71 side

Because the reopen processing time indicated in (b) below is required, reduce the number
of connection open/close processing with the QE71 side.

* Open the connection when starting data exchange, and close the connection when a
series of data exchange (multiple number of data exchanges) is completed.

(b) Open processing of connections with the QE71 side

When performing TCP/IP communication, take the time required on the QE71 side shown
below into account.

¢ If the open processing of a connection with the QE71 (*1) completes normally, but the
same connection must be closed immediately, perform close processing after at least
one scan time has elapsed on the PLC CPU side following the normal completion of the
open processing of the connection.

*1 This is the same when the open processing on the remote node side with which
data is to be exchanged is either active or passive open.

¢ To perform an active open again after the close processing of the connection with the
QE71 has completed, wait for at least 500 ms following the normal completion of the
close processing on the QE71 side, and then perform open processing.

{(c) Retry processing for data exchange errors

As for data exchange errors that may occur in application programs, create application
programs so that data exchange processing that causes an error can be retried in order to
assure the quality of communication (retry at least once).

However, be sure to perform retry only after normal completion/abnormal completion for
the previous processing request is returned.

(d) Checking the specifications of the QE71

Check the specifications of the QE71 indicated in sections explaining the exchange func-
tion to be used.

@ Data section code and exchange data capacity (see ltem 3.3)

* For the QE71 side, specify the code during exchange using the exchange condition
setting switch (SW2: data code setting) on the main unit.

@ Division and data length of exchange messages (see ltem 3.5.1)
® Exchange procedure (see ltem 3.5.2)

* While in TCP/IP communication, monitor the response reception with an application
program.

Set the monitoring time larger than the TCP retransmission timer value.

Also, it is recommended to make the monitoring time larger than the TCP ULP
timeout time.

@ Forced disconnection condition of connections (see Iltem 3.5.3)



FIXED BUFFER EXCHANGE SECTION

The fixed buffer exchange section explains the with procedure data exchange methods and the
without procedure data exchange method when data is exchanged with remote node external
device that uses the Ethernet interface module’s fixed buffer and with the PLC CPU.

Fixed buffer exchange is begun after initial processing and open processing that is described in
Chapter 5 connects the communication line.

In addition, conduct close processing and end processing during data exchange end on the corre-
sponding communication line.

When conducting fixed buffer exchange with procedures, read Chapter 6.

When conducting fixed buffer exchange without procedures, read Chapter 7.
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6. FIXED BUFFER EXCHANGE WITH
PROCEDURE

This section explains the method used to conduct exchange with a remote node with procedures using
the QE71’s fixed buffer.

6.1 Control Format

This section explains the control format used for fixed buffer exchange with procedure.

Remote node exchange processing using the fixed buffer is conducted during the handshake with the
remote node for data transmission from the PLC CPU and data reception from the remote node.

(1) The exchange processing data flow is as follows.

QE71 ‘
' Fixed buffer
No. 1 Remote
No. 3

| [ External device

pLC FROM command No. 4 QE71
CPU ; 71

No. 8

(2) Data exchange can be conducted with remote nodes in the Ethernet to which QE71 is connected
and with remote nodes that are connected by a router relay function (Refer to Chapter 12). As is
shown in the diagram below, the various fixed buffers (No. 1 to No. 8) are used to set the remote
node with which to exchange and the usage availability (for transmission and for reception, with
procedures and without procedures, etc.) when the QE71’s communication line is opened (Refer
to Item 5.5) to set the exchange partner for each buffer.

@ When TCP/IP is used, a fixed buffer exchange partner setting using the parameter settings
becomes valid when the QE71’s open end signal changes from OFF to ON during boot-
up. The exchange partner cannot be changed while the open end signal is on.

® When UDP/P is used, the fixed buffer exchange partner can be changed after open pro-
cessing. (It is possible to change the exchange parameter’s remote node IP address and
remote node port No., but is not possible to change the local station’s QE71’s port No.)

‘aai Exchange Partner
Fixed Buffer No.1 Transmission for remote 9
node 1
Remote node 1
No.2 Reception for remote node 1
No.3 Reception for remote node 8 Remote node 8
to to
Transmission for remote
No.8 node 28 Remote node 28
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Point

(1) When with procedures is selected during opening, random access buffer exchange (transmis-
sion or reception), and reading and writing data to the PLC CPU exchange can be conducted
at the same time as fixed buffer exchange with procedure for the corresponding connection.
(Refer to ltem 5.1(1)*3).

(2) When changing the exchange partner in the UDP/IP communication, do not conduct pairing
setting (Refer to ltem 5.5.1 (b) ®) and existence check setting (Refer to *2 at the end of
Item 5.2.2). If these settings are made the QE71 will not operate correctly.

(8) The transmission and reception processing during data transmission and reception is given below.
@ During transmission

When the transmission request signal (YO to Y7) is ON, the QE71 transfers the corre-
sponding fixed buffer data to the remote node set in the corresponding area with a buffer
memory address of 28H to 5FH (40 to 95). (*1)

® During reception
If there is reception from the remote node set in the corresponding area for the buffer
memory addresses 28H to 5FH (40 to 95), the QE71 will conduct reception processing.
(*1)
In addition, when the reception data is stored in the corresponding fixed buffer during
reception processing, the QE71 updates the corresponding connection’s remote node 1P
address and remote node port No. for the buffer memory addresses 78H to C7H (120 to
199).
If there is a reception from a remote node that is not set in the buffer memory addresses
28H to 5FH (40 to 95), the QE71 will ignore the reception data.

*1  During TCP/IP unpassive open, data is transmitted to and received from the remote
nodes stored in the corresponding area for the buffer memory addresses 78H to C7H
(120 to 199).
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6.1.1 Transmission Control Method

This section explains about the control method when data is transmitted to the remote node by the
QE71 using an example where the fixed buffer No. 1's data is transmitted to a remote node.

Transmit request

PLC CPU : signal (YO)
s —
E Transmission normal
E end signal (X0) 8
RS 8
3
3
o
3
Q
S
@ |5
—————————————————————————————————————————— -
@ 'nitial processing end ~~
open processing end
QE71 Fixed buffer No. 1

2]
______________________________________________________ &
e
3
3 )
5 o)
®|&| jACK ®@ § ACK
8 (TCP only) 2 (TCP only)
£ @
%.
~ |

Remote Node

@ The QE71 initial processing is conducted. (Refer to Items 5.2 to 5.4)
Line open processing with a remote node is conducted. (Refer to ltem 5.5)

® The sequence program’s TO command writes the transmission data length and transmission data
in the QE71’s fixed buffer.

The transmission data length is written to the corresponding fixed buffer's head address (1664).
The transmission data is written to the corresponding fixed buffer’s head address + 1order.

The following diagram shows an example of a 100-word transmission using fixed buffer No. 1 .

680H(1664) 100 }Transmission data length storage area
Including transmission data length
681H(1665) (The unit is a word)

Transmission data
to (100 words) >Transmission data write area
The transmitted data is written

in the order of the newest address.
6E4H(1764)
B6E5H(1765)

ATFH(2687)
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Changing the transmission request signal (YO) to ON using the sequence program transmits the
data to the node (from the parameter settings) that is specified by the fixed buffer (No.1).

When data is received from the QE71 by the specified remote node, a response is returned to the
QE71.

The QE71 turns ON the transmission normal end signal (X0) when the response is received from
the remote node.

®@ © 6 e

When the transmission normal end signal turns on, the sequence program turns OFF the transmis-
sion request signal (YO).

@The transmission normal end signal is automatically turned OFF when the transmission reguest sig-
nal is turned to OFF.

Point

(1) At the following times the transmission error detection signal {(X1) turns ON so conduct retrans-
mission processing when the transmission request signal turns from OFF to ON after the
transmission error processing has ended.

@ When a response is not received within the response monitoring timer value.
@ When the response end code is anything other than “00H.”

(2) The QE71 conducts close processing after the transmission processing end when the open
request signal (Y8) turns OFF during transmission.

(3) The QE71 conducts close processing and end processing after transmission processing end
when the initial request signal (Y19) turns OFF during transmission.

For more details on cases when the reception of Close/Abort (RST) has occurred from the partner
remote node prior to the completion of the data communication performed immediately before, refer to

Remarks in of ltem 5.5.3.
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6.1.2 Reception Control Method

This section explains the control method that the QE71 receives the data from the remote node receiv-
ing data from the remote node to the fixed buffer No.2 as an example.

Remote node

>

ACK

o
=
Qo
(e
3
3 (TCP only)
8
=3
=
2
@
3
8
(=3

ACK
(TCP only)

osuodsey

(@ Initial processing end \:/ :
open processing end \ ;

’
’
,
d

QE71 i Fixed buffer No. 2

Reception end
signal (X2)

Reception end
check signal (Y1)

PLC CPU

@ The QE71 initial processing is conducted. (Refer to ltems 5.2 to 5.4)
The remote node and line opening processing. (Refer to item 5.5)

To conduct fixed buffer exchange, initial processing and open processing must be completed.
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® When the data received from the remote node by parameter settings is stored in the fixed buffer
{No.2), the QE71 turns the reception end signal (X2) ON.

The reception data length and reception data are stored in the fixed buffer.
The reception data length is stored in the corresponding fixed buffer's head address (2688).
The reception data is stored in the corresponding fixed buffer’s first address + 1 order.

The following diagram shows an example of a 200-word reception using fixed buffer No. 2.

ABOH (2688) 200 } Reception data length storage area
AB1TH (2689) The reception data length
is stored during reception
end (The unit is a word).
Reception data )
to Reception data storage area
(200 words) The reception data is stored
in the order from the newest address.
B48H(2888) J
B49H(2889)
E7FH@711)

® The reception data length and reception data stored in the fixed buffer are read by the sequence
program’s FROM command when the reception end signal is turned ON.

At the same time the reception end check signal (Y1) is turned ON by the sequence program.

@ The QE71 returns a response to the remote node (by the parameter settings) when the reception
end check signal is turned ON.

® When the response returned is ended, the QE71 automatically turns OFF the reception end signal.

® The reception end check signal is turned OFF by the sequence program when the reception end
signal is turned OFF.

Point

(1) The reception end signal (X2) does not turn ON during error data reception.
In addition, the data is not stored in fixed buffer No. 2.

(2) When the open request signal (Y9) turns OFF during reception, the QE71 immediately per-
forms close processing.

(8) When the initial request signal (Y19) turns OFF during reception, the QE71 immediately con-
ducts close processing and end processing.

Remarks

For more details on cases when the reception of Close/Abort (RST) has occurred from the partner
remote node prior to the completion of the data communication performed immediately before, refer to’

Remarks in of ltem 5.5.3.
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6.2 Data Format

This section explains the data format used when transmission and reception are conducted between
the QE71 and a remote node.

The communication data is comprised of a header and application data as shown below.

Header Application data

Maximum 2(3210 bytes

6.2.1 Header

The header is the header for TCP/IP or UDP/IP. For the QE71, the header is added or deleted by the
QE71, so it is not necessary for the user to set this.

{(Header Size Breakdown)

@ For TCP/IP
Ethernet IP TCP
14 bytes 20 bytes 20 bytes
® For UDP/P
Ethernet P UDP
14 bytes 20 bytes -8 bytes

6.2.2 Application Data

As shown below, the application data can display the data code in binary or ASCIl code.

The binary and ASCII settings are performed using the exchange condition setting switches (SW2: data
code setting) of the QE71. (For details regarding the setting method, refer to item 4.3.2.)

Format

(8 During command transmission and reception

@ During binary code exchange

I ]
Subheader Data length setting Text (Command)
L H L H
| 1
-— A - AN — J
2 bytes 2 bytes Maximum 1017 words

® During ASCIl code exchange

I I I 1 | I
Subheader Data length setting Text (Command)
— - L _ _ L
| ] 1 ! ] l
~ AN ~ I > J
4 bytes 4 bytes Maximum 1016 words
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(b) During response transmission and reception

@ During binary code exchange

| T
Subheader End code
| ]
AN - I ~ J
1 byte 1 byte

® During ASCIl code exchange

T
Subheader End code

H L H L
| |

2 k;;/tes 2 bytes
| Subheader
The subheader format is shown below.

For the QE71, the header is added or deleted by the QE71, so it is not necessary for the user
to set this.

—> Command and response types

(During fixed buffer exchange,

the state in the diagram is conducted.)
» Command and reffonse flags

During command : 0

During response : 1

Command Response

When binary code T
60H 00H EOH

W__J W_J
Subheader Subheader
B7 BO B7 BO
[ot1i1i0]o0io0io0io] [1i1:1:0]0i0 00|
‘6" <«—»6H / “0"«—>»0H "E"e—>EH| “O"«—>0H
When ASCIl code — T
36H 30H|30H 30H 45H 30H
Subheader Subheader
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Data length setting

Shows the text (command} area data amount.

Point

(1) The amount of exchanged data that can be handled by the PLC CPU when binary code is
specified is a maximum of 1017 words.

The data length setting range is from 1 to 1017. The unit is a word.

(2) The amount of exchanged data that can be handled by the PLC CPU when ASCII code is
specified is a maximum of 508 words. This is approximately one half of the exchanged data
amount when binary code is specified. The data length is communicated using ASCll code
(*0001” to “01FC”) when the number of words is expressed in hexadecimal notation. The
setting range is from 1 to 508. The unit is a word.

Text (Command)

This section explains the command and response format during fixed buffer exchange.

|When binary code is specifiecﬂ

Command format

L Maximum 1017 words N
I~ 7
60 OCOH(L) HIL H | O O Hf- wu
Subheader A A A
Fixed buffer
head devnce\ Fixed buffer memory
n Data length
setting
(" mm e .
n+1 | H) 1 L
ne2 | H) O
Transmission and j
reception data 3 nt3 | H) . L <
to
n+setting T
data length H L

1 word (2 bytes)
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(When ASCII code is specified l

Command format L Maximum 1016 words N
T >|
6H30H30H30H (H) to (L) | H) to (L) | Hhto () |- ------- H) to L)
Subheader
Fixed buffer T—‘ I I I
head device \Fixed buffer memory | ASCII -Binary conversion J
n Data length
el settllngs
ntl | (H) + L je
Transmission and n+2 | (H) L) |
reception data <
to
n+setting : B
L data length H: o {(Maximum 508 word portion)
1word (2 bytes)
(Example)
ntt | 12H | san L
n+2 | 56H E

e |

36H 30H 30H 304 | 30H 30H 304 324 | 31H 324 | 33+ 34 | 35H 36H | 37H  38H

~
Subheader Data length

End code

Shows the end code added by the response during fixed buffer exchange. The end code is
stored in the buffer memory exchange state storage area.

When binary code is specified When ASCII code is specified
00+ |Normal end 30+30+ | Normal end
501 |Command and response type undefined error | 35030+ | Command and response type undefined error
521 | Number of data words defective 35132+ | Number of data words defective
——— 35u34+ | ASCII conversion error

For details regarding error codes, refer to Chapter 17.



6. FIXED BUFFER EXCHANGE WITH PROCEDURE MELSEC-QnA

6.3 Programming

This section explains programming method for using the fixed buffer to conduct exchange between the
QE71 and a remote node with procedures.

6.3.1 Programming Creation Precautions

(1) Fixed buffer exchange can only be conducted when the open end signal (X10 to X17} is turned ON.
Initial processing and communication line open processing must be completed. (Refer to Chapter
5)

(2) The parameter settings are entered into the QE71 when the open request signal (Y8 to YF) turns
from OFF to ON during boot up. Except for those cases shown in the following (3), the control
contents cannot be changed even if the parameter contents are written over while the open end
signal (X10 to X17) is ON.

(8) When using a connection opened by UDP, the exchange parameters setting area’s exchange
address setting area setting values can be changed before data is transmitted or received, and the
exchange partner remote node can be switched. Therefore, data can be transmitted in order to
multiple remote nodes, so to prevent exchange trouble from occurring, switch the partner remote
node and conduct transmission and reception.

(4) The data length that is specified (stored) in the buffer memory when exchange with procedures is
conducted, uses units of one word. If the buffer memory transmission data length exceeds the
range during transmission, there will be an exchange error and the transmission will not be con-
ducted.

(6) When data is received from a fixed buffer, be sure the reception end check signal (YO to Y7) is ON
during reception end (the point at which the reception end signal turns ON}).

A response is returned to the remote node when the reception end check signal turns ON,
and the following reception data is stored in the corresponding fixed buffer. If the reception
end check signal does not come ON, a response is not returned to the remote node, so an
exchange error occurs at the remote node end.

(6) When receiving data from remote nodes the data length in the command being transmitted from
the remote node must not exceed the range shown in Item 6.2.2 Point.

When the QE71 receives a command with a data length that exceeds the settable range, it might
conduct closed processing for the corresponding connection without transmitting a response.
Check using the I/0 signal's open end signal (X10 to X17) or the open error code area (address
7CH, 86H, ..., error code C040H) in the buffer memory's exchange status storage area.

(7) For data (command) transmission, the next data (command) should be sent after the completion of
data communication (such as after the reception of a response} for the transmission of the previous
data (command).

6-11
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6.3.2 Program Creation Procedure

This section explains the fixed buffer data transmission and reception program creation procedures.

C Program creation procedures ’

Y
[Initial processing is performed. l -« (Refer to ltems 5.2 to 5.4)

Y
f Open processing is conducted. I - - For fixed buffer exchange, exchange
becomes possible when initial processing

ends and open processing ends.
(Refer to ltem 5.5)

Transmission program Reception program
y A\

A TO command writes the The reception data is read by a * - The reception end
transmission data in the QE71's ERf(f)M Cr?mf?ﬁn? from the fixed g signal automatically
specified fixed buffer. uffer when the transmission en

P signal is turned ON. tums O.N when data

. is received from
Y the remote node.

The TO command sets the Y

transmission data length in the

fixed buffer's head address. The reception end check signal

(YO to Y7) that corresponds to the
fixed buffer in which the reception

- A response is
returned to the remote
node when the reception

Y . data is stored is turned ON. end check signal is
The transmission request signal -+ - Data is transmitted turned ON.
(YO to Y7) corresponding to the to the remote node
fixed buffer where the transmission when the transmission . X )
data is stored is turned ON. request signals turned The corresponding reception end - - The reception end
L on check signal is turned OFF when signal automatically
: the reception end signal turns OFF. turns OFF after a
[ o response is returned.
The transmission request signal is ] -+~ The transmission end
turned OFF when the transmission signal automatically :
end signal corresponding to the turned ON when a C Reception end )
fixed buffer that transmitted the response is received

data is turned ON. from the remote

node (*1)

Y

( Transmission end )

*1 When the transmission error detection signal turns ON, the information
for individual connections in the transmission state storage area
(transmission error code, end code) is handled as described in Chapter 17.
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6.3.3 Example Fixed Buffer Exchange Program (With Procedure)

This section explains the programming method for conducting data exchange with a remote node

using a fixed buffer.
Program Conditions)

(
(1) All connection exchange parameters are set to those parameters specified in Item 5.5.5.

2

(2) The fixed buffer transmission data is stored in D300 to D303.
(3) The fixed buffer reception data is stored in D500 to D503.

(4) The error code and end code storage destination is allotted as follows.
D108 Transmission error code (when transmission)

D109 Reception end code

D110 Transmission error code (when reception)

Fixed buffer No.1 Transmission Program

X10 Y8 X1E
i Il Iy O
I 1t rdi (M1 )
OFLe" Open WDT Exchange
en request error possible -1
CON-1 -1 detection
‘y {rLs M4l X
—r L
Fixed buffer Transmission
transmission instruction
instruction permit -1
i " 19 X 3 I
— H 4 # fwov K3 000
TransmAlssmn Transmission Transmission
instruction Exchange error data length
permit -1 possible detection
-1 -1
Transmission Transmission
normal request -1 r
end -1 —{wov 1234 D301 ]
Transmission
data 1
{mov K5678 D302 3
Transmission
data 2
{wov 8901 D303
Transmission
data 3
— {70 HO K1884 D300 K4 X
Transmission
data length
{seT Y0 X
Transmission
request
-1
Y0 M X0
— ——t {} {RsT Yo ]
Transmission Transmission Transmission
request Exchange normal request
-1 possible | end -1
-1 -1
x1
L {FROMP  HO K125 D108 K2 ]
Transmission Transmission
error error code
detection .
-1
{rsT Y0 3
Transmission
request

-1

Set the data length to 3 words.

Set the transmission data.

Write the data length and trans-
mission data in the fixed buffer
No.1’s area.

Reads error information when a
transmission error occurs.
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Fixed Buffer No.2 Reception Program

Xi1 Y9 X1F
pb—1 +F Q2 ).
Open Open wWDT Exchange
end request error possible
CON-2 -2 detection -2
X2 M2 . .
— | I I [FROMP HO K2688 D500 K1 } The reception data is read to
Reception Exchange Reception D501 to when the end of the
end-2 possible data length data length is reached when
-2 the reception end signal is
turned ON.
—[MOVP D500 12 ]
Reception
data length
{FROMP HO K2689 D501 K0Z2 ]
Reception
data
[SET Y1
Reception
end
check-2
X3
| Reads an error code when a
I D:ROMP #o K135 pito Ki ] reception error occurs.
Reception Reception .
error error code
detection -2
2
X2 X3 Y1 M2
G [+ { — {RST il 1
Reception Reception Reception Exchange Reception
end-2 error end possible end
detection  check -2 check
2 -2
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7. FIXED BUFFER EXCHANGE
WITHOUT PROCEDURE

This section explains the method for exchanging with a remote node without procedure using the
QE71’s fixed buffer.

Point

Following is an overview of the difference from fixed buffer exchange using with procedure.

@ During data transmission, the data is transmitted to the fixed buffer without the message
application adding a subheader or a data length. During data reception, the header is removed
from the received message and all the data is stored in the fixed buffer.

A response to the data reception is not transmitted.

Conducts exchange in binary code regardless of the exchange condition setting switch (SW2:
data code setting) setting of the QE71.

The application data portion that can be handled by one exchange is 1 to 2046 bytes.

The corresponding connection becomes for fixed buffer exchange without procedure special
use. Fixed buffer exchange with procedure, random access buffer exchange, and reading and
writing data in the PLC CPU exchange are not conducted at the same time as fixed buffer
exchange without procedure.

©e 0O

7.1 Control Format

This section explains the control format used to conduct fixed buffer exchange without procedure.

Fixed buffer remote node exchange processing can be conducted without procedure for data trans-
mission from the PLC CPU and data reception from a remote node.

(1) The exchange processing data flow is shown below.

QE71
| Fixed buffer
No.1 > Remote
TOcommand J No.2 <t node
PLC CPU | No.3 [ External device
FROM command No.4 | QE71
i
|
No.8

(2) Data exchange can be conducted for remote nodes connected in the Ethernet by the QE71, and
for remote nodes connected by router relay functions (Refer to Chapter 12).

As shown in the diagram on the following page, the fixed buffers (No.1 to No.8) are used to set the
remote nodes to which exchange will be conducted and the usage availability (for transmission/
reception, without procedure/with procedure, etc.) to be opened in the QE71’s communication
line (Refer to ltem 5.5), and to set the exchange partners for the buffers.

@ The parameter settings fixed buffer exchange partner setting when TCP/IP is used, is valid
when the QE71’s open end signal turns from OFF to ON during boot up. The exchange
partner cannct be changed while the open end signat is ON.
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® The fixed buffer exchange partner can be changed after open processing when UDP/IP is

used. (The exchange parameter’s remote node IP address and remote node port No. can
be changed, but the local station QE71’s port No. cannot be changed.)

(Example)
Fixed buffer No. 1 Transmission for remote Exchange partner
node 1
Remote
No. 2 Reception for remote node 1 node 1
No.3 Reception for remote node 8 Remote
node 8
No.4 Transmission for remote
) node 15 Rermote
. node 15
No. 5 Reception for remote node 15
No. 6 Transmission for remote Remote
) node 19 node 19
No. 7 Transmission for remote
’ node 28 > Remote
node 28
No. 8 Reception for remote node 28

Point

@ Select without procedure and during open the corresponding connection will be changed to
special use for fixed buffer transmission/reception without procedure. (Refer to Item 5.1(1)*3).
Fixed buffer exchange with procedure, random access buffer exchange, and reading and
writing data in the PLC CPU exchange cannot be conducted at the same time as fixed buffer
exchange without procedure.

® When changing the exchange partner in the UDP/IP communication, do not perform pairing
setting (Refer to Item 5.5.1 (o) ®), or existence check setting (Refer to *2 at the end of
ltem 5.2.2).

If these are set, the QE71 will not operate normally.

(8) The transmission and reception processing during data transmission and reception is as follows.

@ During transmission

When the transmission request signal (YO to Y7) is ON, the QE71 transmits the corre-
sponding fixed buffer’s data to the remote node set in the buffer memory address 28H to
5FH (40 to 95) corresponding area. (*1)

During reception

If there is reception from a remote node set in the buffer memory address 28H to 5FH (40
to 95) subject area, the QE71 will perform reception processing. (*1) In addition, when
reception data is stored in the subject fixed buffer by reception processing, the QE71
updates the buffer memory address 78H to C7H (120 to 199) corresponding connection’s
remote node IP address and remote node port No.

If there is a reception from remote nodes that are not set in the buffer memory address
28H to 5FH (40 to 95), the QE71 will ignore the reception data.

For details refer to ltem 7.3.2 remarks.

*1 When the TCP/IP unpassive open, data is transmitted to and received from the re-
mote node stored in the buffer memory address 78H to C7H (120 to 199) corre-
sponding area.

MELSEC-QnA
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7.1.1 Transmission Control Method

This section explains the control method for transmitting data to the remote node from the QE71 using
transmission of the fixed buffer No.1 data to a remote node.

request signal (YO)

Transmission normal
end signal (X0)

PLC CPU i Transmission

®
SILM PUBLILLIOD O

@ lInitial processing end N Z
open processing end
Fixed buffer

®

QE71 i No.1

________________________________________________________ A el e a1
o S
=5
EX®
Az
@ g)‘g ACK
& |©onlyTcP)

Remote node

@ Performs QE71 initial processing. (Refer to Items 5.2 to 5.4)
Performs line open processing with the remote node. (Refer to Item 5.5)

® The sequence program’s TO command writes the transmission data length and transmission data
in the QE71’s fixed buffer.

The transmission data length is written to the corresponding fixed buffer's head address (1664).

The transmission data is written starting from the corresponding fixed buffer's head address +1
order.

The following figure shows an example of a 200-byte transmissioh using the fixed buffer No.1.

680H (1664) 200 }Transmlsswn data length storage area (*1)
681H (1665) Writes the transmission data length (1 to 2046)
(The unit is a byte).

Transmission data

to (200 bytes) > Transmission data write area
Writes the transmission data in the order from
the newest address.
B8E4H (1764) y .
BE5H (1765) 1 Sets the number of bytes

for the transmission data length.
When an odd number of bytes is
specified, the lower position byte
data of the area in which the
ATFH (2687) transmission data's final data is
written is transmitted.
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When the transmission request signal (YO) is turned ON by the sequence program, the data is
transmitted as it is to the specified node (by the parameter settings) from the fixed buffer (No.1).

The QE71 turns the transmission normal end signal (X0) ON when the data transmission ends.

The turning ON of the transmission normal end signal causes the sequence program to turn OFF
the transmission request signal (YO).

®@ ©6 e

When the transmission request signal turns OFF, the transmission normal end signal automatically
turns OFF.

Point
(1) When communicating by UDP/IP, need attention for the items described below.

@ When the PLC CPU and the remote node are not connected by a communication line due
to disconnection of the connection cable, the transmission normal end signal (X0...) and
transmission error detection signal (X1...) are not turned ON if data was transmitted to the
remote node by the PLC CPU.

(® When data is transmitted to the remote node from the PLC CPU, conduct the time out
check until transmission is ended using the PLC CPU. (The user can adjust the time out
time) When a time out occurs, turn OFF the transmission request signal (Y0...), check the
communication line with the partner remote node, and conduct connection processing for
the troubled location.

(2) Except (1) in above, when the transmission does not end normally, the transmission error
detection signal (X1) turns ON. (The exchange normal end signal (X0) does not turn ON.)

In this case, reconduct transmission processing by turning the transmission request signal

from off to on after the transmission error processing is completed.

(3) When the open request signal (Y8) turns off during transmission, the QE71 conducts closed
processing after the transmission processing end.

(4) When the initial request signal (Y19) turns off during transmission, the QE71 conducts closed
processing and end processing after transmission processing end.

Remarks

For more details on cases when the reception of Close/Abort (RST) has occurred from the partner
remote node prior to the completion of the data communication performed immediately before, refer to

Remarks in of item 5.5.3.
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7.1.2 Reception Control Method

This section explains the control method that the QE71 receive the data from the remote node receiv-
ing to the fixed buffer No.2 as an example.

Remote node

Joo5g

{puewwo?) eled

ACK
(TCP onty)

TOT

______________________________________________________

e
‘
(
'

@ Initial processing end

signal (Y1)

' open processing end !
QE71 / Fixed buffer
! No.2
__________________________________________________ e I
by,
@]
<
Q
(o]
3
3
[
3
-------------------------------------------------- Q frmmmmmmm o sy
@ ;
: 3 ;
: Q :
: ® "
PLC CPU ¢« Reception end signal (X2) —_— )
: , ® |
! Reception end check !

@ Conducts QE71 initial processing. (Refer to ltems 5.2 to 5.4)
Conducts line open processing to the remote node. (Refer to ltem 5.5)

To conduct fixed buffer exchange, initial processing and open processing must be completed.
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® The QE71 will turn on the reception end signal (X2) when the reception data is stored as is from the
remote node by parameter setting into the fixed buffer (No.2).

The reception data length and reception data are stored in the fixed buffer.
The reception data length is stored in the corresponding fixed buffer first address (2688).
The reception data is stored in order starting from the fixed buffers No.1 to 8 first address +1.

The following figure shows an example of a 400-byte reception using fixed buffer No.2.

AB0OH (2638) 400 } Reception data length storage area (*1)
A81H (2689) 3 The reception data length (1 to 2046) is stored
during reception end (The unit is a word).

Reception data
{400 bytes) > Reception data storage area

The reception data is stored in

order from the newest address.

to

B48H (2888) J
B49H (2889)

*1 The reception data length
is the number of bytes.
When data of an odd number
E7FH (3711) of bytes is received, the last
received data is stored in the
final storage area's lower position.
(The upper position byte is an unspecified value.)

® The reception data length and reception data stored in the fixed buffer is read by the sequence
program’s FROM command when the reception end signal turns on. At the same time, the se-
guence program turns on the reception end check signal (Y1).

® The QE71 automatically turns off the reception end signal.

® The sequence program turns off the reception end check signal when the reception end signal
turns off.

Point

(1) The reception end signal (X2) does not turn on during error data reception. In addition, the data
is not stored in the fixed buffer No.2.

(2) If the open request signal (Y9) turns off during reception, the QE71 immediately conducts
close processing.

(3) I the initial request signal (Y19) turns off during reception, the QE71 immediately conducts
close processing and end processing.

Remarks

For more details on cases when the reception of Close/Abort (RST) has occurred from the partner
remote node prior to the compiletion of the data communication performed immediately before, refer to

Remarks in of ltem 5.5.3.
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7.2 Data Format

The section explains the data format used when transmission and reception are conducted between
the QE71 and a remote mode.

The communication data is comprised of a header and application data as shown below.

Header Application data

Header

The header is the header for TCP/IP or UDP/IP. For the QE71, the header is added or deleted
by the QE71, so it is not necessary for the user to set this.

(Header size breakdown)

@ For TCP/IP
Ethernet P TCP
14 bytes 20 bytes 20 bytes
® For UDP/IP
Ethernet P UDP
14 bytes 20 bytes 8 bytes

Application data

The application data shows the data code in binary code. The binary and ASCIl settings can
be ignored using the exchange condition setting switch (SW2: data code setting) of the QE71.

Text (Command)

v
Maximum 2046 bytes

The subheader and data length attached during exchange by the fixed buffer with procedure, do not
exist when it is without procedure. All the data is handled as valid text.
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7.3 Simultaneous Broadcast Communication When Using UDP/IP

When UDP/IP is used to conduct fixed buffer exchange without procedure, a simuitaneous broadcast
to all QE71 installation stations connected to the same Ethernet as the QE71.

This makes it possible to write, etc., the same data to alf stations.

Point

(1) For simultaneous broadcast communication, the remote node connected to the same Ethernet
is required to get rid of reading when the received message by simultaneous broadcast is not
necessary.

(2) For simultaneous broadcast communication, the user arranges the simultaneous broadcast
transmission, reception special port No., and specifies the port No.

7.3.1 Simultaneous Broadcast Communication Transmission

When conducting open processing for the partner remote node IP address to which data will be sent
as FFFFFFFFH, simultaneous broadcast communication transmission can be conducted. During si-
multaneous broadcast communication transmission, the QE71 changes the request destination IP
address to FFFFFFFFH, and transmits the data on the Ethernet.

{Example} When connection 1 is used

Address Buffer memory Set without procedure,
20H(32) 0300H UDP, and for transmission.

to to
28H(40) QE71 Port No.
20H(41) FFFFH Makes the remote node IP address
oamaz) | T Fl:‘FFH """""""" to a simultaneous broadcast address.
2BH(43) Remote node port No. Makes the remote node port No. to

the simultaneous broadcast port No.
(arranged by the user)

During the situation shown in the figure above, the QE71 makes all of the request destination IP ad-
dresses = FF.FF.FF.FFu, makes the request destination port No. equal the remote node port No., and
transmits the fixed buffer’s data.
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7.3.2 Simultaneous Broadcast Communication Reception

Making the partner remote nodes IP address to which the data will be received FFFFFFFFH and the
port No. to FFFFH and conducting open processing will receive process all of the corresponding re-
ception data as simultaneous broadcast communication data.

(Example}) When connection 1 is used

Address
20H(32)

Buffer memory

0301H

to

QE71 Port No.

Set without procedure,
UDP, and for reception

Makes the remote node IP address
1o a simultaneous broadcast address.

Makes the remote node port No. to
the simultaneous broadcast port No.

During the situation shown in the above figure, the QE71 changes all of the bits in the reception data
request destination [P addresses local station class host address range to 1, and if the request destina-
tion port No. equals the QE71’s port No., the reception data is stored in the fixed buffer and the
reception end signal (X0) is turned on.

In addition, when the reception data is stored in the corresponding fixed buffer, the QE71 updates the
buffer memory address 78H to C7H (122 to 199) of the corresponding area’s remote node IP address
and the remote node’s port No.

When checking the data transmission origin, read the above buffer memory (exchange state storage
areas information area by connection).
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Following is shown an overview of the QE71’s internal processing when there is reception using with-
out procedure and reception using simultaneous broadcast communication.

The values set in the buffer memory address OH to 1H, 28H to 5FH,
are used for local stations QE71's IP address and port No., and
remote nodes IP address and port No.

| Data reception I

ocal station QE71's IP address = NO
reception data request destination
IP address ¢
YES
The network address (subnet address )
in the local station QE71's IP address,
and the reception data network address (subnet address )
match, and the reception data
host address bits are all 1.
NO

Local station QE71's port No. =

reception data request destination >
NO (1)
Remote node IP address = FFFFFFFFH
YES
Remote node IP address = NO

(Simultaneous broadcast)
reception data request source [P address

A

Remote node port No. = FFFFH

YES
(Simultaneous broadcast)

Remote node port No. =
reception data request source port No.

NO

[

Reception data application data is stored in
the fixed buffer.

Y Y
Reception end signal (X0, X2,...XE) is turned ON. I Reception data is not the local station address, so
reception data is ignored (discarded).

*1 When all of the bits in the range that represents the reception data request destination IP address'
host address are 1, processing is conducted on the yes side.

7-10
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7.3.3 Precautions When Using Simultaneous Broadcast Communications
Functions

Following are precautions when conducting simultaneous broadcast communication with fixed buffer
exchange without procedures.

| For simultaneous broadcast communication, the user will arrange the simultaneous
broadcast transmission/reception special port No. and specify the port No. for it.

I The simultaneous broadcast communication transmission message is set to all the nodes
on the Ethernet to which the QE71 is connected.

The remote node connected to the same Ethernet is required to get rid of reading when
the received message by simultaneous broadcast is not hecessary.

* When the transmitted message is unrelated to a particular node, the particular node will
discard the received message. In addition, even if a particular node is the subject station, do
not return a response. The QE71 will automatically perform this processing.

The application data amount that can be handled at one time for transmission or recep-
tion is a maximum of 2046 bytes. If data of 2047 bytes or more must be transmitted or
received, divided it at the transmission origin.

B

When the reception data is read to the PLC CPU when the reception end signal (X0,
X2...XE) is turned on, be sure to turn on the corresponding reception end check signal
(YO to Y7).

Turning on the reception end check signal (YO to Y7) makes it possible for the QE71 to
store the received data in the corresponding fixed buffer.

[

Not turning on the reception end check signhal (YO to Y7) could cause the reception data
to be discarded.

I When performing simultaneous broadcast, set up "Destination does hot check exist-
ence"” during the open processing for the corresponding connection.

Until the previous reception processing is completed, the QE71 temporarily stores the data received
after that in its internal buffer for the OS.

Data received in excess of the internal buffer capacity (approximately 40k bytes) by simultanecus broad-
cast are discarded.

For communication using the fixed buffer (with procedure), etc., it is not necessary to consider the
above-mentioned internal buffer since the QE71 waits for a response message after transmitting a
command message to the remote node, and upon reception of the response message, it transmits the
next command message.
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7.4 Programming

This section explains the programming method for conducting exchange between the QE71 and the
remote node using the fixed buffer and without procedure.

7.4.1 Precautions When Creating Programs

| Fixed buffer exchange can be conducted when the open end signal (X10 to X17) is
turned on. The initial processing and communication line open processing must be com-
pleted. (Refer to Chapter 5)

I The parameter setting contents are taken into the QE71 when the open request signal
(Y8 to YF) is turned from off to on at the start up.

Except for that in below, the control contents cannot be changed even if the
parameter contents are written over while the open end signal (X10 to X17) is on.

I Following are cases when using a connection that is UDP open.

(a) The settings values of the exchange parameter setting area’s exchange address setting
area can be changed before transmission or reception, and the exchange partner remote
node can be changed.

Therefore, data can be transmitted in order to multiple nodes, so conduct transmission
and reception by switching the partner remote nodes to prevent exchange trouble from
oceurring.

(b) When transmission data, need attention for the items described below.

@ When the PLC CPU and the remote node are not connected by a communication line
due to disconnection of the connection cable, the transmission normal end signal
{X0...) and transmission error detection signal (X1...) are not turned ON if data was
transmitted to the remote node by the PLC CPU.

(@ When data is transmitted to the remote node from the PLC CPU, conduct the time out
check until transmission is ended using the PLC CPU. (The user can adjust the time
out time) When a time out occurs, turn OFF the transmission request signal (YO...),
check the communication line with the partner remote node, and conduct connection
processing for the troubled location.

When opened by selecting without procedure, the subject connection becomes a fixed
buffer transmission/reception special use without procedure, so fixed buffer exchange
with procedure, random access buffer exchange, and reading and writing data in the
PLC CPU exchange, cannot be conducted at the same time as fixed buffer exchange
without procedure.

| The data length specified (stored) in the buffer memory during exchange without proce-
dure is byte units. (The data length during exchange with procedure is in word units.)

When the buffer memory transmission data length exceeds the range (1 to 2046) during
data transmission, an exchange error will occur and transmission will not be conducted.

I When receiving data using the fixed buffer, be sure to turn on the reception end check
signal (YO to Y7) during reception end (at the point the reception end signal turns on).

Turning on the reception end check signal stores the following reception data in the
corresponding fixed buffer.

| When using without procedure, the message does not have a data length.

The QE71 turns on the reception end signal (X0, X2,... XE) after the received message
(packet) size is stored in the reception data length storage area.

It is recommended that check steps, such as including data length and data type codes
in the message application data, be used to allow the receiving end to identify the num-
ber of application data bytes and the data types.

7-12
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(Example) For continuous reception of messages from remote nodes 1 and 2.

Remote node 1 m
Remote node 2 :
500

Line (Ethernet) | 200 |

QE71 (Fixed buffer)

Reception end signal (X0)

Reception end check signal (YO)
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7.4.2 Program Creation Procedures

This section explains the data transmission and reception program creation procedures using fixed
buffer without procedure.

CProgram Creation Procedure)

Y

l Conduct initial processing. -« (Refer to Items 5.2 t0 5.4)

A
rConduct open processing.

.. Fixed buffer exchange changes to an
exchange possible state after initial
processing and open processing
are completed. (Refer to ltem 5.5)

Transmission Program Reception Program
Y
The TO command writes the The FROM command reads the ~ { - - The reception end
transrmssmn data to the QE71's reception data from the fixed signal is automatically
specified fixed buffer. buffer which the reception end turned ON when data
signal is turned ON. is received from the

remote node.

4

\

The TO command sets the

fransmission data length in the The reception end check signal
fixed buffer's head address. (YO to Y7) turns ON response to
(Unit: byte} the fixed buffer in which the

reception data is stored.

Y

The transmission request signal --- The data is transmitted to )
{Y0 to Y7) turns ON in response to the remote node when the The corresponding reception end |- - . The reception end
the fixed buffer in which the transmission request signal check signal is turned OFF when signal automatically
transmission data is stored. is turned ON. the reception end signal is turned turns OFF.
OFF.

Y
The transmission request signal is | - -+ Transmission end
turned OFF when the automatically ( Reception End )
transmission end signal is turned turns the transmission
ON in response to the fixed buffer end signal to ON. (1)
which conducted the data
transmission.

Transmi;'sion End
L )

*1 When the transmission error detection signal is on, handle the exchange state
storage areas information for individual connection (transmission error code)
as specified in Chapter 17.
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7.4.3 Example Fixed Buffer Exchange Program (Without Procedure)

This section explains the programming method for performing data exchange with a remote node
using fixed buffer with procedure.

(
(
2
(
(

4

Program Conditions)

D108 Transmission error code (when transmission)
D109 Exchange end code
D110 Transmissior error code (when reception)

Fixed Buffer No.1 Transmission Program

X10 Y8 X1E
I {} +F (w1 )
Open Open WDT Exchange
end request  error possible
CON-1 -1 detection -
X43
I {pLs w41 1
Fixed buffer Transmission
transmission instruction
instruction permit
-1
M4t Nt X0 X1 Yo
b it H—IF FF {mov ke p3oo ¥
Transmission Transmission Transmission| Transmission
instruction normal end request data length
permit -1 -1
-1 Exchange Transmission
possible error
1 deteotion {wov k1234 p3or
Transmission
data 1
—{mov K5678 D302 3
Transmission
data 2
— {nov K8301 D303 X
Transmission
data 3
—————{10 HO K1664 D300 X4 1
Transmission
data length
{sET Yo ]
Transmission
request
-1
Y0 L] X0 r
— F 1} { {rst \ ]
Transmission Transmission Transmission
request normal end request
-1 Exchange| -1 -1
possible
-1
X1
| {rrROMP  HO K125 D108 K2 3
Transmission Transmission
error error code -1
detection -1
{RsT Y0 ]
Transmission
request
-1

1) Al conection exchange parameters are set to those parameters specified in Item 5.5.5.
) The fixed buffer transmission data is stored in D300 to D3083.
3) The fixed buffer reception data is stored in D500 to D503.
) The storage destination for the error code and end code are allotted as follows.

Set the data length to 6 bytes.

Set the transmission data.

Write the data length and trans-
mission data in the fixed buffer
No.1’s area.

Reads error information when a
transmission error occurs.
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Fixed Buffer No.2 Reception Program

X1 Y8 XIF
At 743 () ).
Open Open WDT Exch_ange
end request error possible
CON-2 -2 detection -2
X2 M2
k It {FRONP  HO K2688 D500 K 1} The reception data is read to
Reception Exchange Reception D501 to when the end of the
end2  possible data length data length is reached when
2 the reception end signal is
turned ON.
{/P D500 K2 D16
Reception Reception
data length words count
{+P D16 . D17 2 ]
Reception
words count
{FROMP HO K2689 D501 K0z2 ]
Reception data
{SET Y1 ]
Reception
end
check-2
X3
} {FROWP  HO K135 D110 K1 7} Reads error information when a
Reception Reception reception error occurs.
error error code
detection 2
-2
X2 X3 Y1 M2
! i't {RST Y1
Reception Reception Reception Exchange 101100Reception
end-2 error end possible end check
detection  check -2 -2100
2 E




RANDOM ACCESS BUFFER EXCHANGE SECTION

The random access buffer exchange section explains the method for exchanging data between the

remote node’s external equipment and the PLC CPU using the Ethernet interface module’s random
access buffer.

Random access buffer exchange begins after the initial processing and open processing that con-
nects the communication line as described in Chapter 5.

In addition, perform close processing and end processing when data exchange is completed for
the subject communication line.
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8. RANDOM ACCESS BUFFER
EXCHANGE

This section explains the method for conducting exchange with remote nodes using the QE71’s ran-
dom access buffer.

8.1 Control Format

This section explains the exchange processing control format using the random access buffer.

For random access buffer exchange, data is written to the random access buffers and read from the
random access buffer using commands (requests) from the remote nodes.

Writing to and reading from the QE71’s random access buffer from the remote nodes is conducted
asynchronously with the PLC CPU’s sequence program.

n The random access buffer is not fixed to the remote node to which exchange is done,
but writing and reading can be freely conducted from any remote node (except QE71).

Therefore, a common buffer area can be used for all nodes connected to the Ethernet.

QE71
Remote node m Write Remote node
VM‘ g /
™~ Random |}~
] access buffer g .
y o I~ Write
Remote node % _ m Remote node
Write Read
Y

Remote node

| The data flow for exchange processing using the random access buffer is shown below.

QE7T1
Rand Write data _ |Remote node
PLC CPU To command anaom ol
access buffer Read request [th: té Elr;%]

Read data

FROM command

]

| Random access buffer exchange can be conducted from the remote node shown be-
low except for QE71 and E71. (Exchange cannot be done between QE71 and a QE71 or

E71))

® Remote nodes on the Ethernet to which the QE71 is connected.

® Remote nodes on the Ethernet that are connected using router relay functions (Refer to
Chapter 12).
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8.1.1 Control Method When There is a Read Request from a Remote Node

This section explains the control method when data is transmitted from the QE71 by a read request
from a remote node.

Remote node

Py PEAN
8 2
o hel
2 2
=4 (0]
@ 88| |ack @ | |ACK
(TCP only) § (TCP only)
g
QE71 , Random access buffer .
R, § S '
a5
OLH]
3
_'
o

PLC CPU

@ Data is written to the QE71’s random access buffer using the sequence program’s TO command.
In addition, data is written to the QE71’s random access buffer from a remote node.

® Aread request is transmitted from the remote node that will read the QE71’s random access buffer
contents to the QE71.

® When aread request is received from a remote node, the QE71 will send the data written in the
random access buffer to the node from which the request was received as a response.

Point

(1) With random access buffer exchange, exchange can only be conducted with the remote node
for which the QE71’s open end signal (X10 to X17)is on.

(2) Random access buffer exchange is conducted asynchronously with the sequence program.
When synchronous exchange is required, conduct exchange by putting a free protocol be-
tween the partner remote node to which communication is being done and the PLC CPU.
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8.1.2 Control Method When There is a Write Request from a Remote Node

This section explains the control mode when data is written by the remote node to the QE71’s random
access buffer.

Remote node

ak PN
g
[oX
ONF- @ |2
51 (AcK s ACK
g (TCP only) cab (TCP only)
3
E Y
--------------------- Bl Y
QE71 : Random access buffer :
: ] E
] T
o
28
@
®| 3
0
g
8
T eRCEE DT EEEEEES e :
: 3 1
' 2 '
PLC CPU ' Q i
! ~ !

@ Data is written from the remote node to the QE71’s random access buffer.

® When the QE71 receives data from the remote node, a response is returned to the remote node
that conducted the transmission.

® The data received by the random access buffer using the sequence program’s FROM command is
read.

In addition, the data being received to the QE71’s random access buffer can be read by the
separate remote node.

Point

(1) For random access buffer exchange, exchange can only be conducted with remote nodes for
which the QE71’s open end signal (X10 to X17) is on.

(2) Random access buffer exchange is conducted asynchronously with the sequence program.
When synchronous is required, conduct exchange by adding a free protocol between the
partner remote node to which exchange is being conducted and the PLC CPU.
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8.2 Data Format

This section explains the data format used when transmission and reception are conducted between
the QE71 and a remote node.

The communication data is comprised of a header and application data as shown below.

Header Application data

Maximum 2044 bytes

8.2.1 Header

The header is the header for TCP/IP or UDP/IP. For the QE71, the header is added by the QE71.

(Header size breakdown)

@® For TCP/P
Ethernet P TCP
14 bytes 20 bytes 20 bytes
® For UDP/IP
Ethernet P ubP
14 bytes 20 bytes 8 bytes

8.2.2 Application Data

As shown below, the application data can display the data code in binary or ASCIl code.

The binary and ASCII settings are performed using the exchange condition setting switches (SW2: data
code setting) of the QE71. (For details regarding the setting method, refer to ltem 4.3.2))

Format

(@) During command transmission and reception

@ During binary code exchange

T I I
Subheader Head address Data length setting Text (Command)
1 00H L H L | H (None during read request)
| 1
N N N N\ J
v v g v
2 bytes 2 bytes 2 bytes Maximum 1017 words
® During ASCIl code exchange
1 T B T | | | 1 |
Subheader Head address Data length setting Text (Command)
H L 304 30M H _ _ L H B B L {(None during read request)
| ] ] | | | i | ]
« U J\ J\ J
v V" v v
4 bytes 4 bytes 4 bytes Maximum 1016 words
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{b) During response transmission and reception (read)

® During binary code exchange

I I
Subheader End code Text (Response)
{None during a write request)
| |
A —~ I\ ~ AN ~ J
1 byte 1 byte Maximum 1017 words

® During ASCII code exchange

I I I
Subheader End code Text (Response)
(None during a write request)
H L H L
| | |
- — J\ ~ AN -~ J
2 byte 2 byte Maximum 1016 words

Subheader

The subheader format is shown below.

For the QE71, the QE71 automatically adds and deletes text, so user does not need to
perform the settings.

B7 B6 B5 B4 B3 B2 Bl B0
[ 1iti0i0ioi0}i1] 00w |
[ ~ A . >
Only during command (No response)
‘_—, Command/Response type
{During random access buffer exchange, conduct the state shown in the diagram.)

During read : 61H
During write : 62H

» Command/Response flag
During command : 0
During response : 1

¢ During Read

Command format (Remote node to QE71) Response format (QE71 to remote node)
B7 BO B7 BO
0i1i1:0[/010!0}1 1:111:0[0:0!0:1
When binary code T
specified 611 00 E1H
w__J — —
Subheader Subheader
B7 BO B7 BO
loititiofoioio}t] L i1i1i0oioio it
6 < 6H/1 " rTpS— T ™
When ASCII code 1 T
specified 36H 31H|30H 30K 45H 31
Subheader Subheader
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| Head address

The head address (2680H to 3E7FH) of the random access buffer range that conducts the
read and write of the data is shown as the theoretical address (OH to 17FFH....Refer to ltem
8.3).

(a) During binary code exchange : The first address is indicated in binary values.

|
L H
|

2 bytes

(b) During ASCIl code exchange : Specifies the ASCII code when the head address is
expressed in hexadecimal numbers.

4 b\)gtes

Data length setting

The number of words in expressed for the data read/write in the random access buffer range.

(a) During binary code exchange : The number of words (1 to 1017) is specified in binary
value.

I

|

2 b}gteS

(b) During ASCIl code exchange : Specifies the ASCIl code when the number of words (1
to 508) is expressed in hexadecimal numbers.

Point

(1) The read/write corresponding random access buffer's maximum number of words is 1017
when binary code is specified.

(2) The read/write corresponding random access buffer's size is a maximum of 508 words when
ASCII code is specified. This is approximately one half that when the binary code is specified.
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Text

Shows the write data and the read data for the random access buffer<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>