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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. See the CPU module user’s manual for a descrip-
tion of the PC 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.

I
I
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 using the notification function, the pager receiver/cellular phone/PHS may not be con-
tacted due to the frequency transmission status from the system setup environment and error
on the receiver side.

To ensure the safety of the PC system, install a call circuit with a lamp display or buzzer sound.

@ When performing the control of the PC in operation (especially changing data, program, and
operation status (status control)) by connecting a personal computer, etc. to the special function
module, configure an interlock circuit in a sequence program so the safety of the overall system
is always maintained. :

Especially, when this control is performed to a remote PC from an external device, troubles that
have occurred on the PC side may not be able to immediately be handled if there is a data
communication error. Define a troubleshooting agreement between external devices and the PC
CPU for data communication error occurrences, as well as construct an interlock circuit in the
sequence program.

/\ CAUTION

® Do not bunch the control wires or communication cables with the main circuit or power wires, or
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 malfunction.




[INSTALLATION PRECAUTIONS]

/N\ CAUTION

@ Use the PC in an environment that meets the general specifications contained in this manual.
Using this PC 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 all phases of the external power supply off when installing or placing wiring.
If you do not switch off the external power supply, it will cause electric shock or damage to the
product.

@ Insert the tabs at the bottom of the module into the mounting holes in the base module.
if the module is not properly installed, it may result in malfunctions, failure, or fallout.

@ Tighten the screws 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 failure in the module.

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

[WIRING PRECAUTIONS]

/N\ CAUTION

® Be sure to fix communication cables leading from the module by placing them in the duct or
clamping them. Cables not placed in the duct or without clamping may hang or shift, allowing
them to be accidentally pulled, which may result in a module malfunction and cable damage.

@ Before connecting the cables, check the type of interface to be connected.
Connection, or erroneous wiring, to the wrong interface may failure the module and external
devices.

@ When connecting an external device to the AJ71QC24N-R4 RS-422 interface, do not connect a
device that must receive power from the AJ71QC24N-R4.
If you connect the device, it will cause failure to the module or external device.

@ 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 detaching the communication cable from the module, do not pull the cabie portion. For
cables with connectors, hold the connector at the junction to the module, then detach it. For
cables without connectors, first loosen the screw at the junction, then detach the cable.
Pulling the cable portion while it is connected to the module 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, failure, or malfunction.




[STARTING AND MAINTENANCE PRECAUTIONS]

<> DANGER

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

® Make sure to switch all phases of the external power supply off before cleaning or retightening
screws. If you do not switch off the external power supply, it will cause failure or malfunctions of
the module. If the screws are loose, it may result in fallout, short circuits, or malfunctions. Tight-
ening the screws too far may cause damages to the screws and/or the module, resulting in fall-
out, short circuits, or malfunctions.

/\ CAUTION

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

@® Make sure to switch all phases of the external power supply off before mounting or removing the
module. If you do not switch off the external power supply, it will cause failure or malfunction of
the module.

[OPERATING PRECAUTIONS]

@ DANGER

@® Do not write data into the “system area” of the buffer memory of special function modules. Also,
do not output the “prohibited to use” signal as the output signal to a special function module
from the PC CPU.

Writing data into the “system area” or outputting a signal for “prohibited to use” may cause
system malfunctions in the PC.

/N\ CAUTION

@ Before performing the control of the PC in operation (especially changing data, program, and opera-
tion status (status control)) by connecting a personal computer, etc. to the special function module,
read this manual or User’'s Manual carefully and confirm if the overall safety is maintained.

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

® 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 PC CPU.

If the power supply for the module loading station is turned off or the PC CPU is reset while any
values are registered, the data contents in the EEPROM become inconsistent and as a result the
values 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]

/N\ CAUTION

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

Thank you for purchasing the Mitsubishi programmable controlier 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 PC so that the equipment is used to its optimum.
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About This Manual

The following product manuals are available. Please use this table as a reference to request the
appropriate manual as necessary.

Rated Manuals

Manual No.

Manual Name (Model Code)

Serial Communication Module Guidebook
Centered about the basic functions of the serial communication module,
-this manual describes the basic method of transferring data with external
devices using each protocol. This manual applies to all the serial communi-
cation modules.

IB-66622
(13JF11)

Serial Communication Module User’s Manual
This manual describes the specifications of the data exchange function
using the dedicated protocol, without procedure protocol, and bidirectional
protocol and how to use them. It also describes the specifications of the
special functions and how to use them.
It is common to all the serial communication modules.
When using AJ7 1QC24N(-R2/R4), read the User’'s Manual and this Addi-
tional Explanation.

IB-66612
(13J825)

Computer Link Guidebook
This manual describes the basic method of transferring data with external
devices (compuiter, etc.) in each computer link mode. See it when transfer-
ring data using dedicated protocols A compatible frames. This manual ap-
plies to all the serial communication modules.

SH-3510
(13JE76)

Computer Link/Multidrop Link Module User’s Manual
{Computer Link Function, Printer Function)
This manual describes how to use the control procedure and commands
when transferring data using dedicated protocol A compatible frames.
It is common to all the serial communication modules.
When using commands, read Section 5.4
(description of A compatible frame commands) of User's Manual.

SH-3511
(13JE77)

AJ71QC24N (-R2/R4) Serial Communication Module User’s Manual
(Hardware)
This manual describes the system configuration when using the module,
module specifications, settings up to operation, starting procedure, and
module outline dimensions.

IB-66765
(13JL12)




How to use the manuals

This is an Additional Explanation to the following User’s Manual for the new release of AJ71QC24N
(-R2/R4) Serial Communication Module. In order to use various functions of the AJ71QC24N
(-R2/R4), read both the Additional Explanation and the User’s Manual according to the descrip-
tion below:

@ Manual applicable to this Additional Explanation
Serial Communication Module User’s Manual ....... IB-66612 (earlier than -B version)

@ The following modules require both this Additional Explanation and the User’s Manual
mentioned above
e AJ71QC24N
* AJ71QC24N-R2
e AJ7T1QC24N-R4

® How to use this Additional Explanation and the User’s Manual mentioned above

|To review the functions, specifications, and the procedure before the operation: |

¢ Read from Chapter 1 to Chapter 4 of the User's Manual to check the functions, specifica-
tions, and the procedure before the operation which are common to the Serial Communica-
tion Modules.

» Read PART 1 of this Additional Explanation to check the added functions of AJ71QC24N
(-R2/R4).

|To review the functions and methods of data exchange and how to use the special functions: |

¢ Read from Chapter 5 to Chapter 20 of the User’s Manual to check how to use the functions
common to the Serial Communication Modules.

¢ Read PARTS 2 to 3 of this Additional Explanation to check how to use the added functions of
AJ71QC24N(-R2/R4).

|To review the error codes and troubleshooting: |

¢ Read this manual/description item, and confirm the contents of the error and corrective
action. See Chapter 21 in the User’s Manual for the error codes and troubleshooting
when using a function other than modem function.
For error codes when using the mode function, see Section 8.5 of this Additional Explana-
tion.

Notes when reading the Serial Communication Module User’'s Manual

To use the AJ71QC24N(-R2/R4), please read the Serial Communication Module User’'s Manual , which is sold
separately, in addition to reading this Additional Explanation.

If AJ71QC-24N(-R2/R4) is not described in the Serial Communication Module User's Manual. read the manual
with AJ71QC-24(-R2/R4) replaced by AJ71QC24N(-R2/R4).

The contents of this Additional Explanation except for the specifications and functions of AJ71QC24N(-R2/R4)
are the same as those of the conventional module, AJ71QC24(-R2/R4).




@ Structure and general description of each chapter in this Additional Explanation
This Additional Explanation is composed of PARTS 1 to 3, and the description contents of each
part is shown below:

| PART 1 | Chapter 1 to Chapter 3

This part describes the overview of the AJ71QC24N(-R2/R4) and the
comparisons of functions with those of the conventional module (AJ71QC24 (-R2/R4)).

- Chapter 1. OVERVIEW |

Overview, features, function overview of the AJ71QC24N(-R2/R4) are
described.

-—( Chapter 2. FUNCTIONAL COMPARISON WITH THE CONVENTIONAL MODULEJ
Functional comparisons with the conventional serial communication module,

as well as the precautions when the programs for the conventional modules are
used for AJ71QC24N(-R2/R4), are described.

L—‘ Chapter 3. TRANSMISSION SPECIFICATIONS
The performance specifications of AJ71QC24N(-R2/R4) are described.

| PART2 Chapter 4 to Chapter 7

This part describes how to setup and communicate data to use the AJ71QC24N (-R2/R4)'s
added functions.

! Chapter 4. START-UP THE MODULE |

The switch settings for the startup of AJ71QC24N(-R2/R4) whose
transmission specification switches are different from the conventional
modules are described.

—‘ Chapter 5. COMMUNICATIONS USING QnA (EXTENSION) FRAME ‘

The multiple block batch read and batch write functions, which were newly
added to AJ 71QC24N(-R2/R4) for the communications by QnA frame or QnA
extension frame using the dedicated protocol, are described.

——r Chapter 6. COMMUNICATIONS USING QnA SIMPLIFIED FRAME |

The communication function by the QnA simplified frame, which was newly
added to AJ71QC24N(-R2/R4) for a high-speed data communication using the
dedicated protocol, is described.

—( Chapter 7. PC CPU COMMUNICATION TIME

The processing time required by the target PC CPU to process a request
from an external device for the communication using the dedicated protocol of
the AJ71QC24N(-R2/R4) is described.

| PART3 | Chapter8

This part describes the overview and usage of the modem function that can be
used with AJ71QC24N(-R2) after the software version indicated in Section 2.1 in this
Additional Explanation.

Chapter 8. COMMUNICATIONS BY THE MODEM FUNCTIOM







PART 1

This part describes the overview and the performance specifications of the AJ71QC24N(-R2/
R4), comparison of functions with those of the conventional product (AJ7 1QC24(-R2/R4)),
and the precautions when using the conventional module’s programs for the AJ71QC24N(-
R2/R4).

When the AJ71QC24N(-R2/R4) is used, please read from Chapter 1 to Chapter 3 of the Serial
Communication Module User’s Manual, which is sold separately, in addition to reading from
Chapter 1 to Chapter 3 of this Additional Explanation.

If AJ71QC24N(-R2/R4) is not described in the Serial Communication Module User’s Manual,
read the manual with AJ7 1QC24(-R2/R4) replaced by AJ71QC24N(-R2/R4).

The contents of this Additional Explanation except for the specifications and functions of
AJ71QC24N(-R2/R4) are the same as those of the conventional module, AJ71QC24(-R2/R4).







1. OVERVIEW MELSEC-QnA

1. OVERVIEW

The overview of this Additional Explanation, features of the target serial communication module, and
the included parts are described.

1.1 Overview

This Additional Explanation describes the serial communication modules of the following QnA series
which are used for the serial communication between the QnA series PCs and the external devices.

This Additional Explanation describes only the functions, specifications, and usage which were modi-
fied from or added to the conventional serial communication module.

See the Serial Communication Module User’s Manual for the functions, specifications, and usage which
are not described in this Additional Explanation, because they are the same as those of the conven-
tional product.

@ AJ71QC24N serial communication module
This is a module equipped with one channel each of RS-232C and RS-422/485 compliant inter-
face.
CH1: RS-232C interface (D-sub 25-pin female)
CH2: RS-422/485 interface (Two-piece terminal block)

@ AJ71QC24N-R2 serial communication module
This is a module equipped with two channels of RS-232C compliant interface.
CH1: RS-232C interface (D-sub 25-pin female)
CH2: R8-232C interface (D-sub 25-pin female)

(® AJ71QC24N-R4 serial communication module
This is a module equipped with one channel each of RS-422 and RS-422/485 compliant interface.
CH1: RS-422 interface (D-sub 25-pin female)
CH2: RS-422/485 interface (Two-piece terminal block)

Points

The explanations after that in this Additional Explanation use the following generic names, abbre-
viations, and terms.
(1) The target serial communication modules are described as follows:
(@ The module’s model name is used when the target modules need to be distinguished.
@ The serial communication modules described above and the conventional serial communi-
cation modules are distinguished as follows:
- QC24N  : The serial communication modules described above
-QC24 : The conventional seriai communication modules
(® If the distinction of the target module is not necessary, it is described as follows:
- QC24(N) : Generic name for QC24N and QC24
(2) For those not mentioned above, the generic names, abbreviations, and terms listed in Section
1.5 of the Serial Communication Module User’s Manual are used.

Hayes is a registered trademark of the US Hayes Micro Computer Products, Inc. MNP (Microcom
Networking Protocol) is a trademark of US Microcom Corporation. Other company names and
product names are registered trademarks or trademarks of the corresponding industries.




1. OVERVIEW

MELSEC-QnA

1.2 Features

Features of QC24N which are newly added to those of QC24 are described.

| High-speed communication (detailed explanation in Chapter 4)

The data communication between QC24N and the external device can be executed in a high-

speed.
Transmission Speed (BPS) Setting Range Remarks
QC 24 300 to 19200 —
QC24N 300 to 115200 The sum of CH1 and CH2 can be se-
lected within 115200BPS.

| Faster communication by the dedicated protocol (detailed explanation in Appendix)

The communication speed using the dedicated protocol has been improved by the faster
internal processing of the QC24N.

The processing time of data read and data write from the external device is reduced by this
accelerated processing.

External device Request message

QC24N

Response message

A

!
i
:
I
: \j
! QnACPU

i
|
|
1
1
[P P
— >

1

The time from the start of a request message
reception by QC24N to the end of the response
message transmission is reduced.

| Communication by a QnA simplified frame (detailed explanation in Chapter 6)

The QnA simplified frame is used for the data communication in the ASCIl mode (from format
1 to format 4) of the dedicated protocol, and uses a simplified message format.

The communication by this frame can execute a batch read and write of a device, device
monitoring, etc.

Because of less transmission data, processing of the message by the external device is made
easier and the transmission time of the message can be reduced.

(Example) The first part of the transmission data for requesting a data read (when the format

is 1)
< 8 bytes > < 19 bytes >
gjeg e} s |8 Ol 25 S S o S e T
z| Ez 2 4 ] Zl E2 b4 2 4 b4 5 S
w| 8 c c £ w) & c = O c 1 £
Lo <] 2 £ Lo ) 5 i k<] £ £
5| 5| 8|3 5| 8| 2 s | 3| 8
2 n w | O L n @ @ o a
= = = =z ® >
c S < S (7]
@ a (] o
=] 3 2 =
For QnA simpilified frame For QnA frame
-« 25 bytes >
[
gles S S g S So| o z 2
E S P-4 p=d z p=4 p=4 ®BZ -4 o ©
c x £ c
cs§| § | 5| & .59 |%58| &8 | E | E
§| 5| 2 Bie (SE| B | 8| 8
2 73] © SE3S o B « © 2
E z THT @ o —= >
c Q@ 9 Q= [ 73]
@ CoE =] 3
B ® 0 |
o &

For QnA extension frame

1-2



1. OVERVIEW MELSEC-QnA

I Data read and data write by multiple block batch read and batch write (detailed expla-
nation in Chapter 5) :

The communication of dedicated protocol’s QnA frames or QnA extension frames can be
used to read and write the main data.

By defining n points of QnACPU's word device and bit device (one point occupies 16 bits) as
one block, the external device can randomly specify multiple biocks to execute a batch read
and a batch write of the data.

(Example) Message format of a multiple block batch read

g 2 2 B 5L Specify the word device /
i g g 32|58
£ £ 58| 52 Block 1 Block n
Q Q 0 | 28
o 2 Se Es @ @ | oeeees @ @
= c.2 S0 o (3] [3] (3]
[ > 20T = | e = S eeeen =
2 (] D @ ) [}
© o a a o
/ Specify the bit device
Block 1 Block m
@ Q | ceeer @ (]
L L L L
> | eeeee > S | eeeer >
[ )] )] [+ [0
a (o] o a

| Data communication using a public line with the modem function (detailed explana-
tion in Chapter 8)(*1)

Using the public line/internal line/digital line ISDN), data communication between the PC CPU
and external device from remote area via QC24N RS-232C interface by full-duplex communi-
cation.

{(Exchange from dedicated protocol, non-procedure protocol, and bidirectional protocol)

Messages can be sent to notify the PC system maintenance information by pager receiver
(pager)/cellular phone/PHS.

/ Modem/TA(*2)
7 | < Modem/TA("2)  External device

A ] S RS-232C —

Pager receiver/cellular phone/PHS

*1 See Section 2.1*2 for the QC24N types that support the modem function.
*2 TA: terminal adapter



1. OVERVIEW

MELSEC-QnA

1.3 Included Parts

The parts included in QC24N are as follows:

When unpacking the module, check that the products listed in the table below are present.

Model “Product Name Qty.
| AJ71QC24N serial communication module __ _ _ ___ ____| ___ L
RS-422 communication terminal resistor (330Q), o
AJ7T1QC24N | 1/4W (orange/orange/orown/i) L _______|
RS-485 communication terminal resistor (110€), 5
1/2W (brown/brown/brown/i.J)
AJ71QC24N-R2 | AJ71QC24N-R2 serial communication module 1
| AJ71QC24N-R4 serial communication module _ _ __ _____| ___ !
RS-422 communication terminal resistor (330€), 5 T
AJ71QC24N-R4 | 1/4W (orange/orange/brown/i) | _______|
RS-485 communication terminal resistor (110€), 2
1/2W {brown/brown/brown/i__})




2. FUNCTIONAL COMPARISON WITH THE CONVENTIONAL MODULE

MELSEC-QnA

2. FUNCTIONAL COMPARISON WITH
THE CONVENTIONAL MODULE

Comparison of the functions between QC24N and the conventional product QC24, how to make use of
the QC24 programs for the QC24N, and the installation of QC24N to an existing system are described.

2.1 Functional Comparison with the Conventional Module
Comparisons of the functions between QC24N and the conventional product QC24 are as follows:
Functions QC24N | QC24 Remark
QnA frame . Erb See User's
1 Commu- | ASCIl mode QnA exterlmon frame napie Manual
nication A compatible frame
2 frame QnA simplified frame Enable | Disable | See Chapter 6
3 Binary mode | QnA extension frame Enable Ses User's
ose i Manual
4 | Dedicateq | Communication by read S;E;'; than those listed Enable and
and write with the device -
5 protocol memory Multiple blogk batch Enjable Disable | See Chapter 5
read, batch write (1)
6 Transmission by user entry frame
Communication other than read and write with the de-
7 vice memory and transmission by user entry frame
* Buffer memory, read and write of a file, loopback test,
etc.
8 Communication between an external device and the
PC CPU through m:n connection.
Transmission and reception by an arbitrary format
Nen Transmission and reception by the user entry frame
9 | procedure | Transmission and reception by ASCIi-BIN conversion See User's
protocol Tran§m|s§|on and reception by the transparent code Enable Manual
specification
Bidirec- Transmission and reception by an arbitrary format
10 | tional Transmission and reception by ASCII-BIN conversion
Transmission and reception by the transparent code
protocol o
specification
11 Transmis- | DC code control
sion control | DTR/DSR signal control
12 | Half-duplex communication
13 | Mode switching
14 | Read and write of the module status and signal status
15 | Access to other PC by link dedicated commands
16 | Data transmission speed (BPS) 115200 19.2 00 See Chapter 4
maximum | maximum
17 | Communication by public line using the modem function Possible (2) |Not possible| See Chapter 8

* How to use the function where both of the QC24N and QC24 are indicated as “Enable” is same for QC24N and QC24.
However, because internal processing speed has been improved in QC24N, the time required for an access process-

ing to the PC CPU and message transmission processing by QC24N is shorter than the time required by QC24.
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*{ The PC CPU that can be accessed are the host with QC24N installed and remote stations via MELSECNET/10 as

shown below.
Function PC CPU
QnA | Q2AS (H) Q4AR
Multiple block batch read/batch write (Products 97078 or later) * (All possible)

Manufactured date Function version (Mentioned only B or later)

* The products with 9707 B or later printed on the package display and the date column on rated plate
of the module are the products with this function added.

*2 Using the QC24N RS-232C interface (1 channel only), the communication via public line, etc. is possible using the
modem function.

AJ71QC24N I AJ71QC24N-R2 | AJ71QC24N-R4
Modem function {Products 9804L_ or later) * (Unusable)

Manufactured date Function version
{Mentioned only B or later)
* Modules equipped with the modem function have the indication of 9804 L or later in the DATE
column of the rated plate on the main module and on the shipment box.
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2.2 Using Programs Des@ned for the Conventional Module

Data communication between the QnACPU and the external device, or between the QnACPUs which
was executed by the QC24 can also be executed by the QC24N.

In the following section, the use of programs were designed for QC24 for the data communication with
the QC24N is described.

I Communication programs for QC24 on the external device end and on the QnACPU
(local station) end of the QC24 installed station can be utilized for QC24N.

Because internal processing speed of QC24N has been improved, the time required by
QC24N for an access processing to the PC CPU and message transmission processing
to external device will be shorter than the time required by QC24. (How to use the func-
tion is the same, but the performance and response speed are different between QC24N
and QC24.) When utilizing the existing QC24 communication program on the external
device or on the QnACPU (local station) end, it may be required to adjust the exchange
timing by conducting an operation check.

(Example of communication timing adjustment)

{a) When communicating by dedicated protocol
Adjust with the “Message walit” time as shown below. Particularly, adjusiment is neces-
sary when “ Scanning time of the QC24N installed station > Message wait time.”

@ When communication is performed with the QnA frame or QnA extension frame, des-
ignate in the QC24N buffer memory (at address 11EH/1BEH).

(@ When communication is performed with the A compatible frame, designate in the
request message transmitted from the external device.

(b) When communicating by the non procedure protocol or bidirectional protocol
Delay the data transmission timing.

e Data transmission from external device to QC24N

Delay the data transmission timing from the external device. (Adjust on the external
device end.)

e Data transmission from QC24N to external device

When communication is performed by the non procedure protocol, delay the data
transmission, controlled by the sequence program, from QC24N 1o external device
by one scan. (When communication is performed by the bidirectional protocol, delay
the timing to turn on the reception data read complete signal by one scan.)

| The same precautions as ones for data communication via RS-422 and RS- 422/485
interface, shown in Section 3.3.3 in the User’s Manual, are also applied to QC24N.

» Countermeasures for receiving wrong data on the external device end
¢ Operation of the RS-422/485 interface on the QC24(N) end

n To execute the data communication using the functions described in this Additional
Explanation, create a new program.
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2.3 Installation on an Existing System

Installation of a QC24N on an existing system is described.

I Installing on a multi-drop connection system
The QC24N can be installed on an existing system to which external devices and the PC CPU
are connected as 1:n or m:n multi-drop connection (*1).

*{ This is when the QC24 or a computer link module (such as AJ71UC24) is used as the PC
CPU module of the multi-drop connection.

| Replacing the QC24 module with a QC24N
The QC24 can be replaced with the QC24N module, and the wiring used by the QC24 can be
used as is.

Point

The communication might not work correctly when the module is simply replaced, because the
performance and the response speed of the QC24N and the QC24 are different.

Be sure to check to see the normal operation when the module is replaced.
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MELSEC-QnA

3. TRANSMISSION $

3.1 Transmission Specifications

PECIFICATIONS

The communications specifications of the QC24N is shown below.
See QnACPU User's Manual for QC24N general specifications. See QC24N User’'s Manual (Hardware)

for QC24N hardware specifications.

Item Specifications (*1)
Interface AJ71QC24N AJ71QC24N-R2 AJ71QC24N-R4
CHA1 RS-232C RS-232C RS-422
CH2 RS-422/485 RS-232C RS-422/485
Communications format Full-duplex / Halt-duplex
(Only RS-232C interface is selectable.)
Synchronous format Asynchronous system
Transmission speed Within 300 to 115200 BPS for both CH1 and CH2
(The total of CH1 and CH2 must be within 115200 BPS.)
Start bit 1
Data bit 7/8
Data format Parity bit T (yes) 70 (o)
Stop bit 1/2
E Parity check Yes (cdd/even) / No
rror
detection Sum check Yes / No
code
Transmission DTR/DSR Yes (Only RS-232C interface is selectable.) / No
control DC cord Yes (DC1/DC3, DC2/DC4) / No
Writing to EEPROM 100,000 times for the same area (Max.}
Dedicated
protocol RS-232C....cccccivenee 1:1* Only 1:1 can be used for the bidirectional protocol.
Independent | Non procedure Only m:n can be used for the dedicated protocol.
s mode protocol RS-422 .....ccceoeeine 1:1
B Bidirectional RS-422/485 ............ 1:1, 1:n, min
g protocol
8 Dedicated 1o men (
o protocol s AJ71QC24N-R2 is dis-
= | Interlock Non procedure 1 L abled to exchange
mode protocol '
Bidirectional ,
Data exchange disables
protocol
RS-232C ............... 15 m (49.2 ft.) or less
Transmission distance RS-422......ccccevvine 1200 m (3937.0 ft) or less
(Within 30 m (98.4 ft) when GPP is connected.)
: RS-422/485........... 1200 m (3937.0 ft) or less
Power consumption
(5VDO) 0.4A 0.3A 0.6A
Number of I/O points 32 points (*2)
Weight: kg (ib) 0.385 (0.85) | 0.37(0.81) | 0.385(0.85)

*1 The transmission specification when communicating with t

he modem function is described in Section 8.3.1. The

transmission specification between the QC24N and modem/TA, which is not described in Section 8.3.1 has the

specification shown in this chart.

*2 Set special 32 points when allocating 1/0 by GPP function.

Set “AJ71QC24" as a model name registration when using dedicated command.
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PART 2

The settings and the data communication method in order to use the added functions (except
modem function) of the AJ71QC24N(-R2/R4) are described.

In order to use the added functions of the AJ71QC24N(-R2/R4), read the following chapters in this
Additional Explanation and the Serial Communication Module User’s Manual, which is sold sepa-
rately.

(1) To start-up the QC24N

(M Transmission specifications switch setting : Chapter 4 in the Additional Explanation
@ Other items : Chapter 4 in the Serial Communication Module
User’s Manual

(2) To execute a multiple block batch read or a multiple block batch write

® The order and contents of data, method : Chapter 5 in the Additional Explanation
@ Contents of the designated items : Sections 6.1, 6.2 and Chapter 5 in the Serial
Communication Module User’s Manual

(8) To communicate data by a QnA simplified frame

(® The order and contents of data, method : Chapter 6 in the Additional Explanation
(@ Contents of the designated items : Sections 6.1, 6.2 and Chapter 5 in the Serial
Communication Module User’s Manual

I AJ71QC-24N(-R2/R4) is not described in the Serial Communication Module User’'s Manual, read
the manual with AJ71QC24(-R2/R4) repiaced by AJ71QC24N(-R2/R4).

The contents of this Additional Explanation except for the specifications of AJ71QC24N (-R2/R4) is
the same as these of the conventional module, AJ71QC24(-R2/R4).
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4. START-UP THE MODULE

The transmission specifications switch settings and other items for starting up the QC24N are de-
scribed.

4.1 Startirg Up the Module

The following contents for starting up the QC24N are the same as those of the conventional module,
QC24.

See Chapter 4 in the Serial Communication Module User’s Manual, or the User’s Manual (Hardware) of
the QC24N.

(1) Switch settings except for the data transmission speed setting
(2) Contents of the LED display of the QC24N

(3) Self-test of the QC24N

(4) How to connect the external device, and the precautions (*1)

*1 The communication between the QC24N and the external device can be performed using the wiring
described in the User’s Manual. In addition, more wiring examples are shown in order to prevent
external noise when the normal data communication cannot be executed.

In either case, shielded twisted pair cables, as recommended in the User’s Manual, should be used.

@ For the RS-232C interface

* Connect between the FG of both stations with the shield of the connection cable.
On the external device end, however, follow the instruction manual of the external device.
» Connect each signal other than SG and FG of the connection cable by paring up with SG.

(QC24N end) (Pairing device end)

e Shield T
FG/;7§ ?E\FG
SD -+ 4—H-RD

Y v
RD ——19) Y1 SD

Y Vi
DSR —+4 alil pTR

o el
DTR —-4-9 A1 DSR

D v

(B}
(B}
E O g g (@

* FG of the QC24N is connected to the screw stopping area of the connector,
thus it is the FG of the module itself.
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@) For the RS-422 interface

¢ Connect the shield of the connection cable to both stations.
QC24N end : Connect the shield to the connector or to the chassis.
(Example) Connect to the (FG) terminal of the RS-422/485 interface.
External device end : Connect according to the instruction manual of the external device.
(Example) Connection to the FG terminal, etc.

* Connect nnA and nnB of each signal in the connection cable as a pair.

{QC24N end) Shield (Pairing device end)
FG || | Nra
ADA —— 3+ spB

11 v v 1
RDB —HH - sDA
SDA —H—19) A+ RDB
Y call
SDB ——+ L. RDA
SG —+—19 4 SG
LY Ay
8G —+ L 3G

’
N
)
i
1
|
1
1
1
1
1
1
]
]
1
1
|
1
I
I
|
t
3
¥
!
1
1
]
1
1
]
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
P

To the RS-422 connector or the chassis of the QC24N

®) For the RS-422/485 interface
¢ Connect between the FG of both stations with the shield of the connection cable.
On the external device end, however, follow the instruction manual of the external device.

* Connect the (FG) of the QC24N end to the FG terminal at the power supply module of the
station which has a QC24N PC is installed, or to the FG terminal of the control panel on which
the QC24N PC is installed.

¢ Connect nnA and nnB of each signal in the connection cable as a pair.

(QC24N end) (Pairing device end)

... Shigld T -
SDA —+—1 N il RDA
LY Ay
SDB ——- L RDB
RDA ———9 —-— SDA
by Y
RDB —- L spB
86—+ e
(FG)\Ef /FG
(2SN ittty ’

To the FG terminal at the power supply module of the station loaded
with a QC24N, or to the FG terminal of the control panel

4-2
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4.2 Transmission Specifications Switch Setting

The transmission specification switches, which define the transmission specifications of the data com-
munication between the external device and the QC24N, are described.

Be sure to match the transmission specification to the pairing device.

Switch Switch . Switch State
Details CH1 | cnz | “ettingltem OFF ON Remarks
. . Independent| Linked | Always set CH1 to OFF.
swot Operation setting | operation | operation | Set only CH2 ON/OFF.
SwWo2 Data bits setting 7 bits 8 bits Parity bit not included.
SW03 Pa}rity bit engble Disable Enable When §et to Enable, the setting of
W /disable setting SW04 is effective.
i | [0 [ Even parity Effective only when Parity Bit Enable
W04 Odd Even

g 8§ g SWo /odd parity setting ‘ _ is selected.

= gg = SW05 Stop bit setting 1 bit 2 bits —

i | (01 o SWO06 Sum check enable Disable Enable Dedicated protocol,

o7/ . . e

== /disable setting bidirectional protocol

—_ Write during RUN

=%l= SWo7 enable/disable Disable Enable | Dedicated protocol

=i setting

—12[= - - —

— SW08 Setting change Disable Enable | Sets mode switching and EEPROM
enable/disable {prohibit) (allow) write allow/prohibit.

S\{(\(/)OQ Transmission 1) Can be set as long as the total of CH1
SW12 speed setting and CH2 is within 115200 BPS.

(Factory settings are all OFF.)

*1 The data transmission speeds allowed to set are as follows:

Transmission speed (unit: BPS)
300 600 | 1200 | 2400 | 4800 | 9600 | 19200 | 38400 | 14400 | 28800 | 57600 |115200
SW09 OFF ON OFF ON OFF ON OFF ON OFF ON OFF ON
SWi10 OFF | OFF ON ON OFF | OFF ON ON OFF | OFF ON ON
SWi11 OFF | OFF | OFF | OFF ON ON ON ON OFF | OFF | OFF | OFF
SW12 OFF | OFF | OFF | OFF | OFF | OFF OFF | OFF ON ON ON ON

Switch

* Settings other than above are not accepted.

Point

(1) The names of the CH1 and CH2 transmission specifications switches (SW n1 n2) are the same.
Check the target interface before setting the switches.

(2) The QC24N buffer memory (address 251H, 261H) can be used to check the setting status of
transmitting specifications switches SW01 to SW12.
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5. COMMUNICATIONS USING QnA
(EXTENSION) FRAME

The multiple block batch read and batch write functions, which were added for the QC24N, are de-
scribed.

5.1 The QnA (Extension) Frame Communications Function

The communication by the QnA (extension) frame is a function used by the external device to access
QnACPU and others using the dedicated protocol of the QC24(N).

The communication functions and the communication methods by the dedicated protocol, except for

the multiple block batch read and batch write described in this Additional Explanation, are the same as
those of QC24.

Use the communication function by referring to the Serial Communication Module User’s Manual .

5.2 Multiple Block Batch Read and Batch Write

The control procedure and other items related to executing data read and data write from the external
device to the device memory of the QnACPU using the multiple block batch read and batch write are
described.

| Overview of the function
Using the multiple block batch read and batch write, by defining n points of QnACPU’s word
device and bit device (one point occupies 16 bits) as one block, the external device can ran-
domly designate multiple blocks to execute a batch read and a batch write of the data.

PC CPU state (*1)
Number of points During RUN
Functions Command Processing processed Per During | Write Write
communication STOP | enable | disable
set set

Multiple
block W(?rd 0406 Marking n points of word device 480 points O O O
batch units . . .
read and bit device (one point occu-

a - pies 16 bits) as one block, read/
Multiple . . .
block Word write multiple blocks designated
batch units 1406 randomly. 480 points O O x
write

*1 Use the transmission specifications switch setting SWO07 (Write-enabled during RUN when it is ON.)
to set whether it is possible to write to the PC CPU during RUN.

I Frames and formats that the multiple block batch read and batch write are allowed

Data communication is allowed with format 1 to format 4 (ASCIl mode) and format 5 (binary
mode) of the QnA frames or QnA extension frames.

| PCs for which the multiple block batch read and batch write are allowed

The data communication is allowed with the local station with the QC24N, QnACPU (QnACPU
shown in Section 2.1 *1) of remote station via MELSECNET/10 installed.
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| Data order in the character area during the multiple block batch read
@® For ASCll mode (format 1to 4)
(Example) When the format is 1:

I3
-

A
[ A
c t T I T T 1 U T T .1+ 1 ¢ 1T 11 1 71 T 1T 17 1 1 7 17 IJ’I
O s =} = D ul=s al O 5 L [ 3 §2)
SlES g g |28 2 . € T 2
(Data name) [l S°c £ £ 2565 8 Py 5] 8 > S
Pralg =4 £ £ —B|=B| ¢! 8 1 Q o 8 | a
= 5 SalSwl .S H 18 21 = ]
8 59|28 = ] 2 > @ 2
Extemal £ © 85 |835% &) et T &l 3 | B
device T @ E‘C’Z"’ i 5 , o i 5 e
=2 I = 1 I = I
t ] 1 t
H|L H|'r'|LH|'|'| H|L HIL ! |H|'|'|'|'|LIH|'|'1L L 1H|'|'|'|'1LIH|'|'|L (
Dggnate a device to read from Dgsignate a device fo read from
(first block) (n th block)
Designate a device to read from (for designated number of word device bIockE) *1
N
ﬂl)l T 1.1 171 1T T 17T T 1 1 17T 11 15T T
1 S 1 2 Dt o 1 £ o
B 2 v £ 3 =z 5 3
[ © o
8 1 k=] 1 o o ! o 1 o v
g1 S 13 21 H 8 3
D | h-] { == | @ | © i = 5
o = T2 o P 2
@ o a1 o £
1 i 1 ] =1
1 I 1 1 w
1 t 1 1
( 1 IHI-I-I-I-ILlHI-l-IL I IHI-I-I-I-ILlHI-I-ILHIL (
Designate a device to read from Designate a device to read from
! gl
(first block) (m th block)
*1 Designate a device to read from (for designated number of bit device blocks; *
()() ><G’I T3] rrr 1 i L T . 1. 1. | i 7V 1T 1 1T 1T°71 T 1 11 Illlqu,
] g | sl s a5 ! lgs o | s= sz ST - Ly
G52 Z|sB% 1 88% 2S5 I SES | E5% 185 SEE I BESE[HT
(Data name) S - |28% ag?d ogs 8S% |88 AxS A ax Qax w8
[ S =20 | =0 =8 | I =28 ®o | 295 IZa3 | @O v
S\WIE| B2 22 B | I s | =91 §% 3! R
2 | 81 g8| - Tg! 1 Sg 81 38| o P ' o | &
QC24N k=) = > 1 @2 = | | = z = 21 1 2
3 g S1 93 8, | & 31 S 3 1 3 5
k=] S — — —— | | — — —_ B i — [77]
1 1 t i 1 1
HL HlLH|'|'|LIH|'|'|L H|'|'|LI |H|'|'|LH|'x'||‘|H|'|'|L H|'|'|Ll |H|'|'|L HlL

Word device data read for the total number of paints for each block  Bit device data read for the total number of points for each block

*{ See the User’'s Manual for the data order in the head and end areas of each transmission/reception
frame and format.
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|- apoo yosyo wng A

X13
ERle]

Ev_uo_nooswuH
- (19 isen

[ {wopoiq eomen] = |
- (nqisd .
Bleq -

- epoo yosuo wng

X13
ERY]

)

- sjulod aomeq

[ oNeomepya

{m th block)

Tv_oo_n eomep] =
L |19 puooes R

| [y0iq 2omep] |
- |Nqishd ki
eleq -

Designate a device to read from

<

Designate a device to
read from (n th block)

I swiod ao1meq

‘0N 80/A%P Jig

from (for designated number of bit device blocks})

H "ON ©01A9P PIOM

from (for designated number of word device blocks)

-+

$H00[q S0IASP
19 §0 JaquInN

Designate a device to
read from (first block)

SH00[q 20IASp

PIOM JO JBqUINN

- puewiwooang

®@ For binary mode (format 5)

- puswiwog

Designate a device to read

1

| seliq ejep
{0 JaGUINN

X1S
a
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{Data name)
External
device

- syutod eojaeq

| "oN 821ep iig

uyo0iq @anep) T
I | piom s

:xoo_nmos%H
L | piom 1114 g
-

ereg

(first block)

-

Designate a device to read

nate a device to read from

)

Desig

Txoo_g mc_>mv_ T
L | piom puodeg

;838_\,%
L [ piom 1s114

eleq

|- apoo pug

"1

SS

| selAq ejep
J0 JaquinN

LH

X1S
J1d

QC24N

L

Bit device data read for the total number of points for each block

-t

a read for the total number of points for each block

Word device dat

*1 See the User’s Manual for the data order in the head areas of each transmission/reception frame
and format.
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| Data order in the character area during the muitiple block batch write

(@ For ASCIHl mode (format 1 to 4)

(Example) When the format is 1:

—

]

- [ 1ol 8%@ ®
- | piom puooag

[ bieq ]
- Tv_s_n sonap

L | piom 1814

- eleq

T 1 T L} T

[~}

=z

H

o

)<

S

=
b

- epoo so1naq -

Designate a device to write to (n th block

device to write to (first block)

a

-

$Y00[q 90IABP
[ 11q Jo JaquinN

Designate

Y00 806
pIOM JO JBGUINN

- puewIWOogNS

- puewiwion E

L
—

"ON uopeoyuepl —
" swelq T

ON3

(Data name)
Extemal
device

ﬁA |- apoo yosyo wng

Designate a word device data to write to
(for the number of device points for the first block)

)

IExuo_gwo_>wu
Hq jse
L eeq ]

~ [w xo0|q aoirep)
nqisig
- ejeq

Designate a device to write to (m th block)

- _c_oo_g 201nep

L |3iq pucoag
- ereq

- [1o0ig S_zi
- (v isnd

- eleg

T T T
2
g
=]

a 1
Q |
2 I
>
2
=]
1
1
I
by
—

a device to write to (first block)

- 9p02 801K E

L
Designate

- [uo0q sopep] ~-
plomjse .
L eleg i

L (usjooi somep)
- | prom isay .
L eeq -

|

>

DesiEnate a bit device data to write to

{for the number of device points for the n th block)

Designate a bit device data to write to
(for the number of device points for the first block)

—
-

Designate a word device data to write fo
{for the number of device points for the n th block)

- "ON uolElS (8007

[-"ON Od

- ‘0N somieN

- ‘0N uonEls

suwel

"GN Uoleoynuap!

H,L|H LIHLHLIHL

IOV

(Data name)

QC24N

@ For binary mode (format 5)

1

—

cxoo_nmoswnH
L piom iseq i

| fuo0iq somep] = |
L | piom 1siig g

"ON 82IABP PIOM

x
’
N

1300/q 801AGD
L | piom puodeg

Tv_g_n 8;8_ T
L | piom 1834

H "ON 80IASP PIOM

$300[0] 93IABP
19 JO JeqUINN

SY00[q S0IASD
pIOM JO JOQUINN

- puewwoogng

- puewwog

| seitq ejep T
{0 JequinN 4

XLS
id

(Data name)
Extemal
device

Designate a device to write to (n th block)

Designate a device to write to (first block)

-t

Designate a word device data to write to
(for the number of device points for the n th block)

Designate a word device data to write to
(for the number of device points for the first block)

((

)

L

I-8p00 Joaud WNS -

X13

31a

w yoo|q somep] T
- (naiseq

i IEIv_NOﬂnImuI_>Iwm. I
- Luasig

[ "ON 901A3p 1188

[ (oo eonep] |
- (g pucoeg

| [0 sonep] x|
(Mg s

"ON 801A8p U8

Designate a device to write to (m th block)

Designateya device to write to (first block)

Desﬁnate a bit device data to write to

(for the number of device points for the n th block)

Designate a bit device data to write to
(for the number of device points for the first block)

HL

- 9p02 %280 WNg

X1

ERe

[ (pus [BuwilON)
8pod pug

9p0d uoieaynuap]
[ osuodsey

LH|LH

"ON UOHEIS (80T

"ON UOIe}S ejnpou
uoljeunsep jsenbsy

| "ON O/l 8inpowl )
uoljeuljsap jsanbey i

‘ON Od

“ON JOMIBN

‘0N UONEIS

"ON UONEOUaPE
swel

[ seifq ejep T
jo JaquinN _

X1S
EXd]

(«

(Data name)
QC24N

)

*{ See the User’s Manual for the data order in the head and end areas of each transmission/reception

frame and format.
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Details of the multiple block batch read and batch write
Details of the multiple block batch read and batch write are described.
Besides the data shown beiow, the details are the same as when using the other commands.
(@ Number of word device blocks and number of bit device blocks

Designates each of the number of word device blocks or bit device blocks to be sent
directly after this data in the batch read or batch write to the word device and bit device.

(@ Data communication in ASCll mode

Each number of blocks are converted to 2-digit ASCll code {(hexadecimal) and trans-
mitted.

(Example) For 5 blocks ....... Becomes “05”, and transmitted starting from “0”.
For 20.blocks ..... Becomes “14”, and transmitted starting from “1”.
(@ Data communication in binary mode
Transmits 1-byte numeric value indicating each number of blocks.
(Example) For 5 blocks ....... 05H is transmitted.
For 20 blocks ..... 14H is transmitted.
® Designate each number of blocks so the following is satisfied:
120 = number of word device blocks + number of bit device blocks

@ When setting one of the number of blocks to 0, the corresponding device number,
device code, device points, and data designations are not necessary.

{b) Word device number and bit device number

Designates the head word device or bit device for each block to which batch read or batch
write is performed, when continuous word/bit devices are used as one block.

(@ Data communication in ASCIl mode

The head device number of each block is converted to 6-digit ASCIl code and trans-
mitted.

(Example)  For internal relay M1234 and link register W1234:

The internal relay M1234 is converted to “001234” or ., .1234" and the
link register W1234 “001234” or “., .,1234". The transmission starts

from “0” or “.".
(@ Data communication in binary mode

The head device number of each block is indicated in a 3-byte numeric value and
transmitted.

(Example)  For internal relay M1234 and link register W1234:

The internal relay M1234 is converted to 0004D2H and transmitted in
the order, D2H, 04H, and 00H.

The link register W1234 is converted to 001234H and transmitted in the
order 34H, 12H, and O0H.
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(C) Device code

Identifies the head device memory for each block for batch read and batch write.

The device code for each device is shown in Serial Communication Module User's Manual’s
Section 6.2.1 .

@ Data communication in ASClI mode
Each device code is converted to 2-digit ASCIl code (hexadecimal) and transmitted.
(Example)  For internal relay (M) and link register (W):

The internal relay (M) is converted to “M*" and link register (W) to “W*",
and transmitted in the order “M” to “W”.

@ Data communication in binary mode
1-byte numeric value indicating each device code is transmitted.
(Example)  For internal relay (M) and link register (W):

The internal relay (M) is transmitted as 9CH, and link register (W) is trans-
mitted as B4H.

Device points
This is used when the continuous word devices or bit devices are used as one block.

It designates the number of points in the continuous device range of each block for batch
read or batch write (1 point=16 bits for bit device memory and 1 point=1 word for word
device memory).

@ Data communication in ASCll mode

The number of points for each block is converted to a 4-digit ASCII code (hexadeci-
mal) and transmitted.

(Example) For 5 points ........ Converted to “0005” and transmitted starting from “0”.
For 20 points ...... Converted to “0014” and transmitted starting from “0".
@ Data communication in binary mode
2-byte numeric value indicating the number of points for each block is transmitted.
(Example) For 5 points ........ Converted to 0005H and transmitted starting from 05H.
For 20 points ...... Converted to 0014H and transmitted starting from 14H.
(® Each device points must be designated in the following range:
¢ For multiple block batch read

480 > total number of points for all word device blocks + total number of points for
all bit device blocks

o For multiple block batch write

480 > 4 x (number of word device blocks + number of bit device blocks) + total
number of points for all word device blocks + total number of points for all bit device
blocks

Point

The extension designation is allowed to the device memory to which a read or write is performed
by the multiple block batch read and batch write function.

See the explanation in Section 6.2.10 of the Serial Communication Module User's Manual to make
an extension designation to the device memory.
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| Multiple block batch read (Command: 0406)

[Control procedure]

This section uses an example to explain the control procedure for reading by designating
multiple blocks randomly, when n-points of continuous bit device memory (1 point = 16 bits)
and word device memory is considered as one block.

Format 1 and format 5 of the QnA (extension) frame are shown, focusing mainly on the designations to
the character area.

To access by format 2 to format 4 of the QnA (extension) frame, follow the procedure described in
Sections 6.1.1 and 6.1.2 of the User’s Manual after seeing this description.

*

(a) When the following device memory is read in ASCII mode format 1:
* Word device memory : 2 blocks ; DO to D3 (4 points), W100 to W107 (8 points)

e Bit device memory : 3blocks ; MO to M31 (2 points), M128 to M159 (2 points),
B100 to B12F (3 points)

" *

(See Section 6.1.4) (See Section 6.2.1) (See [El]) (See Section 6.2.1)
—r— — —A
(Data name)
External
device

6 0 3 '™o0cooo0l0004[w= 0001000008
1345 300 361430 305,300 30W 304 32130 35041 2A-4305 301 304 300 301 30u1300 300 30w 45571 2AHL300 300,304 314 300 30K4304 30,300 384 | (

*

§

(Data name)

QC24N

- > )
Designate the first device of each block for the number of word device blocks .

(See Section 6.1.4)
Ian

™ 0000000O02{M*000128]0 18 looo1000003[29
() 4DH'2AI‘30HI30H|30HI30HI30NI30H|30HI30H|30HI32H 4D 2AHI30r 30+ 30K 31 32+ 381130H 30H 30K 32H| 42H12AH30HISDH|30H|31HISOHISOHISOHISOHISOH,SGH 2H 394 ()()
Designate the first device of each block for the number of bit device blocks

(See Section 6.1.4)
———r—

008/1030{15456/280 0131
30H|30H 30H|30H|30HI38H 31 HI30HI33H130H 31H'35Hl34H‘35H 32HI38H‘30H|30H 30H139ﬂ‘37HI30H 30H|31 H|33HI31 Hi
(See Section 6.1.5) (See Section 6.1.4)
Al

N

1 1 3 |0
ofofof1]o]ofo[1]o[ol1]1]c[o]o]o

MMMMMMMMMMMMMMMM
1111110000000000
5432109876543210

*{ Indicates the Section No. of the Serial Communication Module User’'s Manual.

5-7
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(b) When the following device memory is read in binary mode format 5:
» Word device memory : 2 blocks ; DO to D3 (4 points), W100 to W107 (8 points)

e Bit device memory  : 3 blocks ; MO to M31 (2 points), M128 to M159 (2 points),
B100 to B12F (3 points)

*1 * (See [61)) 1
(See Section 6.1.4)  (See Section6.2.1)  *1 (See Section 6.2.1) {See Section 6.1.4)
—r A A \ —r
(Data name)
Extemal
device
1
10H]02H) 06H,04+]00H, 00H| 02+ | 084 |00H,00+ ,00K|00H, 01H H 00H|OO0H, 00H|00H|90H|02H|00H BOHIODHIDOHIQOHIOZHIOOH 00H|01H‘00H|AOH103H|00H 101| 03H[39H,35) (S
— —> )
. DeS|gnate the first device of each block Designate the first device of each block
. for the number of word device blocks for the number of bit device blocks
(See Section 6.1.4)
§ ‘ ‘
(Data name)
QC24N

3
0008H 10304 1545H | 2800H | 0970H 0131H
10H]024| 001 00H| 08+ | 00K 30H1 104 5 104 454 154 00H 284|704 OBH 314, 011
Additional code * *
(See Section 6.1.5) (See Section 6.1.4)
A

— ~

:
1130H | 48491 | C3DEH | 2800H { 0970 | BOAFH | BOAFH
304 , 114 | 49+, 481 |DEH, C3H| 00H , 28H | 704, 09 AFH, B9H | AP | BSH 104{03+{38K 334

olo]1]1 o|o|o|oio|o|o|1 olojo[1

MMMMMMMMMMMMMMMM
0000000011111100
654321054321098

~

*4 |Indicates the Section No. of the Serial Communication Module User’s Manual.

Point
(1) Designate the number of blocks so that the following is satisfied:

(?) Designate each device points so that the following is satisfied:

(3) This command can only be executed to the PC CPU listed in Section 2.1. *1.

120 = number of word device blocks + number of bit device blocks

480 > total number of points for all word device blocks + total number of points for all bit device
blocks




5. COMMUNICATIONS USING QnA (EXTENSION) FRAME MELSEC-QnA

I Muitiple block batch write (Command:1406)

This section uses an example to explain the control procedure for writing by designating mul-
tiple blocks randomly, when n-points of continuous bit device memory (1 point = 16 bits) and
word device memory is considered as one block.

[Control procedure]

Format 1 and format 5 of the QnA (extension) frame are shown, focusing mainly on the designations to
the character area.

To access by format 2 to format 4 of the QnA (extension) frame, follow the procedure described in
Sections 6.1.1 and 6.1.2 of the User’s Manual after seeing this description.

(a) When the following device memory is written in ASCIl mode format 1:
¢ Word device memory : 2 blocks ; DO to D3 (4 points), W100 to W107 (8 points)

¢ Bit device memory  : 3 blocks ; MO to M31 (2 points), M128 to M159 (2 points),
B100 to B12F (3 points)

* -

* 1
(See Section 6.1.4)  (See Section 62.1) (See [6]]) (See Section 6.2.1) (See Section 6.1.5)
—r — A A

‘o N N

(Data name)

External
device
¥ 1 I 1
Fe 140600000203D'|000000|0004:0008| 12800
05146+ S0H 11,344 304 364530 301,304 304304 3241304 334 ngAmu,amIanulaml3ou‘auulao»a,ama,zoulu.qaaulao"‘soulm 132438 30k 304! {

*

W*1000100,00080970 0131M*00000000021130/4849
( FIWGDN|30H|30M,31HI30H|30H|30ulml30|4[38u|30i||39ﬂ|37n‘30ﬂ |30ﬂ‘31ul33|(131u MKGOHIWNIGWISDHIGDHIWBOKISOHIBUNISM1N‘31H|33H‘W34H|38Ml34n,39 {
T .

lofofo[1{o]o]ol1 [ofol1]1]ojolojo

MMMMMMMMMMMM
11111100000
54321098765

O

woZ
oI
o=
ocoZ

() WawlsoulsmlmuIm,aaulaonlaouI:mulammulszuluuﬁsnmlaaulampo 2»«‘2Auanu‘30u|30n‘31ulsmclsoulmlsoulam‘asmsonlssu,anlaom u2u|39|i|41ul46n 5u'43 ()()
(See Section 6.1.4)
(¢ A
))
(Data name)
QC24N

*{ Indicates the Section No. of the Serial Communication Module User’s Manual.
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{b) When the following device memory is written in binary mode format 5:
» Word device memory : 2 blocks ; DO to D3 (4 points), W100 to W107 (8 points)
* Bit device memory  : 3 blocks ; MO to M31 (2 points), M128 to M159 (2 points),

B100 to B12F (3 points)
* *1 (See (See [B1)) *
(See Section 6.1.4)  Section 6.2.1) *1 (See Section 6.2.1) (See Section 6.1.5)
F‘“H 's A NS A N

(Data name)

External
device
1406H|0000H; 000000H | |0()04H: 0008H | | 2800H | 000100H ; ,0008H: 09704 | | 01314
10H{02H] 06K, 141|001,004] 024 | O34 {00H 00H 00HIABHI04H,00r) 08+ , 00K | 1 00H ; 284 (00401 H,00HIBAHIOBH 00H 70 , 09 | 1314, O1h (
)
“ .
(See Section 6.1.5) (See Section 6.1.4)
— —
(
)

o]o[1]1]o]o]ololo]o]o] 1]ofofo]1

MMMMMMMMMMMMMMMM

0000000011111100

7654321054321098 1

(See Section 6.1.4)
A
(4
))
(Data name)
QC24N

*1 Indicates the Section No. of the Serial Communication Module User’s Manual .

Point

(1) Designate the number of blocks so that the following is satisfied:
120 = number of word device blocks + number of bit device blocks

(2) Designate each device points so that the following is satisfied:
480 2 4 x (number of word device blocks + number of bit device blocks) + total number of
points for all word device blocks + total number of points for all bit device blocks

(3) This command can only be executed to the PC CPU listed in Section 2.1. *1.




6. DATA COMMUNICATIONS USING QnA SIMPLIFIED FRAME MELSEC-QnA

6. DATA COMMUNICATIONS USING
QnA SIMPLIFIED FRAME

This section describes the communication function by the QnA simplified frame which has been added
in the QC24N.

6.1 QnA Simplified Frame Data Communications Function

The communications function by the QnA simplified frame is described.

(1) The QnA simplified frame is a frame for the dedicated protocol with simplified message formait in
order to reduce the communication time from the external device to the device memory of the
QnACPU (local station) with a QC24N installed.

(2) Because of less amount of the transmission data, processing of the message by the external
device is made easier and the transmission time of the message can be reduced.

6.2 Format of the QnA Simplified Frame, Accessible PCs, and the Accessible
Range

The format of the QnA simplified frame, accessible PCs, and the accessible range are described.

| Format of the QnA simplified frame

The communication is allowed by format 1 to format 4 for the ASCIl mode, and is executed by
the format of the number set by the mode setting switch of the QC24N.

There is no QnA simplified frame by format 5 for the binary mode.

Mode Frame type Mode switch NO.
(dedicated protocol) Format 1 |Format 2 | Format 3 |Format 4 |Format 5
QnA frame
Dedicated ASCIl mode QnA extension frame ’ 5 3 4
protocol

Binary mode

| Accessible PCs and the range by the QnA simplified frame
The communication is allowed only to the following local station QnACPUSs.
@ Local station QrACPU, Q4ARCPU and Q2AS(H)CPU installed QC24N.

@ Other station’s QnACPU, Q4ARCPU and Q2AS(H)CPU installed QC24N with the multi-
drop connection.

Point

The access to other station’s PC is not allowed via the MELSECNET/10 remote station installed
QC24N (local station), MELSECNET{!l)/B, or MELSECNET/10.
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6.3 Command for QnA Simplified Frame and Function List

The commands and functions used for the communication by the QnA simplified frame are as follows.

All the commands are for reading data from and writing data to the device memory of the PC CPU
installed a QG24N by the dedicated protocol.

PC CPU state (*1)
Number of points During RUN
Functions Command Processing processed per During Write Write
communication STOP | enable | disable
set set
Bit Bit devices are read in 1 point .
units ! units. (1 point = 1 bit) 8952 points
Batch Bit devices are read in 1 point O O O
read Word units. (1 point = 16 bits) .
units 2 Word devices are read in 1 point 480 points
units.
Bit. 3 Bit. devices 'are writte.n in 1 point 3952 points
Batch units units. (1 point = 1 bit)
write Bit devices are written in 1 point O O <
2) Word 4 units. (1 point = 16 bits) 480 points
units Word devices are written in 1
point units.
Bit devices are read in 1 point units
and the devices and device No.
Random Wcl)rd 5 are rmdomly set. (1 pointl= 16 bij[s) 96 points O O O
read units Word devices are read in 1 point
units and the devices and de-
vices No. are randomly set.
Bit devices are written in 1 point
Bit units and the devices and de- .
. 6 ) 94 points
units vice No. are randomly set.
Test (1 point = 1 bit)
[ Random] Bit devices are written in 1 point
write units, and the devices and de- O O X
(*2) Word vice No. are randomly set.
units 7 (1 point = 16 bits) 960 points
Word devices are written in 1
point units, and the devices and
device No. are randomly set.
Monitor Bit devices that monitor are reg-
dat.a Word istergd in 1 poi.nt units. .
registra- units 8 (1 point = 16 bits) 96 points
tion Word devices that monitor are 0 0O 0
(*3) registered in 1 point units.
Monitor | Word Device monitlors fgr which moni- Number of
* . 9 tor data registration was con- . . .
(*3) units ducted. registrations portion

*1 Use the QC24N transmission specification switch SWO07 to set whether it is possible to write to the
PC CPU during RUN.
SW07 =ON ....... Write possible during RUN (Enable)
SWQ7 = OFF ...... Write not possible during RUN (Disable)

*2 When the system protect is active (system protect switch SW05=0N) for the QnACPU which ex-
ecutes the command, an error occurs and a NAK message is returned.

*3 The procedure for monitoring is the same as that for monitoring the communication by the QnA
(extension) frame.
6-2
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6.4 Basic Format of the Data communication by the QnA Simplified Frame

The basic format of the data communication by the QnA simplified frame and the contents of the
designated data name are described.

6.4.1 Basic format of the data communication

The basic format of the data communication by the QnA simpilified frame is as follows:
The differences between the four ASCIl mode formats when format 1 is made the standard are shown

below.
Format 2 ............. Format with block number added to each message
Format 3 .............. Format with each message enclosed between STX and ETX
Format4 .............. Format with CR, LF added to each message

@ Basics of dedicated protocol control procedure

This section describes the basics of the transmission data given in the description of each
control procedure.

(a) When the external device reads data from PC

{Command message}

E
Extemal device N Area A
Q

QC24N Area B

>x = w

(Response message)

@® Area A indicates transmission from external device to QC24N.

(@ Area B indicates transmission from QC24N to external device.

(® The external device program is generated so that the data are sequentially sent from
left to right.
(Example: For Area A, the data is sequentially sent to the right from ENQ.)

(b) When the external device writes data to PC

(Command message)

Area C

E
Extemal device N
Q

QC24N Area B

RO >

(Response message)

@ Area C indicates transmission from external device to QC24N.

@ Area B indicates transmission from QC24N to external device.

(® The external device program is generated so that the data are sequentially sent from
left to right.
{(Example: For Area C, the data is sequentially sent to the right from ENQ.)

Point

When the QC24 receives a command message from an external device, after it completes pro-
cessing of Area A in the message, the QC24N transmits a response message and enters the
neutral state.

When the QC24N is in the neutral state, it waits to receive the next command message and a on-
demand data transmission request from the PC CPU.

6-3
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I Communication using control procedure format 1
(@ When the external device reads data from QnACPU

(Example) Using a command 1, the external device reads five points data form X 40 to X

44 of the QnACPU:
(Data name)
External
device
{Example) S
051[4614 42430k 301|301 301{3114{58H 2AH30H 30k 30x, 30K 34 3011301 301 304 35+]45H 341
- Sum check is calculated within this range. g
(Data name)
QC24N
(Example)
{Normal end) . ;i \
or - Sum check is calculated O
(Abnormal end) within this range.
F B(0O 0}j0 0|7 1 5 1
15464,4214{301 301|301 301371 311 35 314
When error code 7151H returned
@ When the external device writes data to QnACPU
{(Example) Using a command 3, the external device writes five points data to M803 to
M907 of the QnACPU:

(Data name)

External

device

(Example) i i

F 8(0o 0/0 O0[3]M *10 0 0 9 0 310 00510110 1/DES6
05|4611,42+30H 304{30H 30H|33H|4DH2AHAI0H 30,30+ 391 30H 331130k 30H 301 351130431431 301 311|44H 36+
b Sum check is calculated within this range. U

(Data name)

QC24N

(Example)

(Normal end)

or

(Abnormal end)

2
F B|0O O[O0 0|7 1 5 1

L———-—— When error code 7151H retumed
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| Communication using control procedure format 2
(@ When the external device reads data from QnACPU

(Example) Using a command 1, the external device reads five points data form X 40 to X

44 of the QnACPU:
(Data name)
External
device
{Example)
1
05H{30H 30H] 46H 42r{30H 30H|30+ 30H|31H] 58H,2AHI301,30H 30k 30 34H 30H130H 301,304 35H|34+ 34H]
hl Sum check is calculated within this range.
(Data name)
QC24N
(Example)
{(Normal end) I ] ; 31,31, 30H,
or Sum check is calculated O
(Abrormal end) within this range.
When error code 7151H returned
@ When the external device writes data to QnACPU
(Example) Using a command 3, the external device writes five points data to M903 to
M907 of the QnACPU:
(Data name}) ’
External
device
(Example)
(05HJ30H 30H46H, 42H[30H 30H|30k 30H[33H}A DH'2M30H|30HI3(MI39HI30HI33HI30HI30HI30HI35H|30H‘31 H 31H 30K 31H|33H,36H]
i Sum check is calculated within this range. >
(Data name)
QC24N
{Example)

(Normal end)

or

(Abnormal end}

-;R%@ =
s e 1
o o|F B[O of0o of7 151

t—— When error code 7151H returned
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- Communication using control procedure format 3
@ When the external device reads data from QnACPU
{Example) Using a command 1, the external device reads five points data from X 40 to X

44 of the QnACPU:
(Data name)
External
device
(Example)
02+146H,424[30+ 301{30K 30K[3 11581 2AHI30H 30+ 30H 30+ 34H 304301 304 304, 35|03H|45H 37H
D Sum check is calculated within this range. \'/‘
(Data name)
QC24N
(Example)
(Normal end)  Jo2u 4611, 42+4|30H 30H[30H 30+|51H 41H 43+ 48H|30K 31H 31+,30k, 31H{034{35H 424
or D Sum check is calculated \Tj
(Abrormal end) within this range.
021]46H 42+|30K 30H[30H 30K|51H4EH 41H,4B8K[37H 311 354, 31H|03H]
*——— When error code 7151H returned
@ When the external device writes data to QnACPU
{(Example) Using a command 3, the external device writes five points data to M903 to
M907 of the QnACPU:

(Data name)

External

device

(Example)

Sum check is calculated within this range.

(Data name)

QC24N

{Example)

{Normal end)

or

(Abnormal end)

021]464,421|304,301[30+ 301|511 4EH 411, 48H[37H 31H 35+ 311|034

*——- When error code 7151H returned
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- Communication using control procedure format 4
(@) When the external device reads data from QnACPU
(Example) Using a command 1, the external device reads five points data form X 40 to X

44 of the QnACPU:
{Data name)
Extemal
device
(Example)
051|468 42411301, 301|301, 304[3 11{58H 2AH130, 30+,30H 301 34r 3041301 301 301 35H] 45k 34+ Dr\o A
< Sum check is calculated within this range. U
(Data name)
QC24N
{Example)
(Normal end) 021|464 421301 301|301 300|301 311 311,30k 314]03H[33H 451 DP‘OA
or b Sum check is calculated _
(Abnormal end) within this range.
+——— When error code 7151H returned
@ When the external device writes data to QnACPU
(Example) Using a command 3, the external device writes five points data to M903 to
M907 of the QnACPU:

(Data name)

External

device

(Example)

Sum check is calculated within this range. O

(Data name)

QC24N

(Example)

[}
(Normal end)  Jo6n{461,421{301 304{301 30H0DHOA

or

{Abnormal end)

7
151{46+ 42+{30K 3014304 304374 311,354, 3THIOD: IO A

L——— When error code 7151H returned
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6.4.2 Contents of the data designation items

Among the designations of the data name designated by the control procedure in each format of the
QnA simplified frame, the contents of the data name dedicated to the QnA simplified frame that are
different from those of the QnA frame and QnA extension frame are described.

Point

The data names other than those shown in this section use the same designation method which is
used for the communication by the QnA frame and the QnA extension frame.

See Section 6.1.4 of the Serial Communication Module User’s Manual.

[~

[«

Frame identification number

When the communication is executed by the QnA simplified frame, “FB” is used as the frame
identification number.

Mode Frame Frame identification No.
QnA frame “F9”
ASCIl mode QnA extension frame “F 8"

Binary mode QnA extension frame

Command

One of the commands from “1” to “9” for the QnA simplified frame (See Section 6.3) that
corresponds to the function to be used is transmitted as one digit of ASCII code.

Character area (area A, area B, area C)

The character area use the same designation method and contents as those for the commu-
nication by the QnA frame and QnA extension frame.

It depends on the command transmitted from the external device.

The following table shows the QnA simplified frame commands and the corresponding QnA
(extension) frame commands whose designation methed of the character area is the same as
the QnA simplified frame.

QnA simplified QnA {extension) command which corre-
Command sponds to the command to the left
frame command
Command Subcommand

Bit units 1 0401 0001
Batchread I ~yord units > 0401 0000
Batch write Bit units 3 1401 0001

Word units 4 1401 0000
Random read | Word units 5 0403 0000
Test Bit units 6 1402 0001
(Random write) | Word units 7 1402 0000
Monitor data | vy units 8 0801 0000
registration
Monitor Word units 9 0802 0000

Designate the character area of the command to be used according to Section 6.2 in the Serial Com-
munication Module User’s Manual.

MELSEC-QnA
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6.4.3 Precautions for the data communication

The precautions for the data communication by the QnA simplified frame are as follows:

(1) Precautions for each format are thé same as those for the communication by the QnA frame or QnA
extension frame.

See Sections 6.1.1 and 6.1.2 in the Serial Communication Module User’'s Manual.

(2) The monitoring conditions for reading data which can be designated by the communication of the
QnA frame or the QnA extension frame cannot be designated by the communication by the QnA
simplified frame.

In addition, the extension setting of the device memory to read and write is not allowed, either.

(3) When the data is communicated by the QnA simplified frame, the number of points and range of
read and write for each command are the same as those when the corresponding QnA (extension)
frame command is used. '

(The designation method of the character area and the contents are the same.)

The QnA (extension) frame commands which correspond to the QnA simplified frame commands
are listed in Section 6.4.2 of this chapter.
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6.5 Example of Data Communication by the QnA Simplified Frame

The control procedure of the data communication by the QnA simplified frame is shown in format 1.
See Section 6.4.1 for examples of the control procedures using command 1 and 3.
Batch read in word units (Command: 2)

{a) When reading two points (32 bits) from internal relays M100 toc M131

Number of points to be read
Character area A ; po
Al

(Data name)

External
device

(Example) Character area B

F Blo ojo of2fMm *;0 001t 00,0002D4
05H46H42H30H30H30H30H324DH'ZAH|30H3OH30H31H30H30H|30H30H30H32H44H34H

DeS|gnates the device range to be read
(Data name})

QC24N

{Example)

F B|0O 0|0 0|1 2 3 4100 0 2 D7

\
/

1 2 3 4 0 o] o 2
ofo[1]olo[of1]1]o[1[ofolc]ofofole]ofofolo]ofofoleo] 1]o

oojol

MMM MMMMMMM MMMMM
111 1111111

111 to 0000332 to 31111
543 3210109 09876

(b) When reading the current value of three points from timer T100 to T102

Number of points to be read
Character area A { p

— A
r N

(Data name)

External
device

(Example)

Character area B
A

051|468+ 421$30H, 301[30+, 301|324 54H 4EH|30H 30+,304 314 30H 30H|30H 30+, 30n 33H[30H,30H]

DeS|gnates the device range to be read
(Data name)

QC24N
(Example)

!

Indicates that the T100 current value 1234H (hexadecimal) Is 4660 in decimal.
Indicates that the T101 current value 0002H (hexadecimal) is 2 in decimal.
Indicates that the T102 current value CDEFH (hexadecimal) is -12817 in decimal

* The designation method and contents for the character area of command 2 are the same as that of
the QnA (extension) frame command 0401 (subcommand 0000).
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I Batch write in word units (Command: 4)
(@ When writing two points (32 bits) to internal relays M100 to M131

Number of points to be written
Character area C {
A

(Data name)
External
device
(Example)
05461 42|30+ 301]304,30+|34H|4D HIZAH|30H 30H,30H 31H 30H, 30H,304 30H 30K, 32H [32+ 331 34H 37wl41+, 421 39H 36+]39H 3B+
l T
De5|gnates the device range to be wrltten’ | !
(Data name) | : !
e !
QC24N e P :
(Example) 2 _! 3 4 | 7 A B 9 6
ofo[1[olofo[1T1|o[lelojol*[1]1[1]e[1]e]1}el1]1]1]olo[1]o[1]1]0
MMM MMMMMMM MMMM
111 1111111 1111
111 to 0000332 to 1111
543 3210109 9876

(b) When writing three points to D100 to D102

Number of points to be written
Characterarea C { P

A

r N
(Data name) |
External
device
(Example)
FBOOOO4D'00010000031997!0421!113034
051|461 424|301, 30H[30H 30H|34H] 44H@Aq30ﬂ B0k 304 311 304 3m,30n 30H30H 331131+ 39 39K 37HI30H, 34,32+ 311I31H 311 33+ 30331 344
— >
Designates the device range to be writien
(Data name}

Writes 1997+ (hexadecimal) to D100.....6551 in decimal.
QC24N Wirites 04214 (hexadecimal) to D10 057 in decimal.
Writes 1130H (hexadecimal) to D102.....4400 in decimal.

(Example}

* The designation method and contents for the character area of command 4 are the same as that of
the QnA (extension) frame command 1401 (subcommand 000Q).

MELSEC-QnA
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| Random read in word units ({Command: 5)

When reading the following device memories
* Word access : DO, TO, M100 to M115, X10 to X1F
e Double word access  : D1500 to D1501, Y160 to Y17F, M1111 to M1142

Number of points to be read
l Character area A
— A

~
(Data name)
External
device
(Example)
FBOOOOS04'030"000000TN|000000M 1000100(X
054]46H 4241304 3011304 30k 35H{30H, 34H|30H 33{44H 2AK304 30 30 304 30w 304541 4EH'30HI30H 304,304,304 3044 D+ 2AH 304 30, 30H 314 301 308 55".2AH|30H 304 304 30, 314,300 (
3 A - > )
Designates device of the number of word access points
Character area A
Al
D*I001500lY*000160M
( 44H|2 430K 304 311,35, 301 04{50H 2% : 30"130}131H36H30HD}\ZAHISOHWH31H‘31H31H31N1H38 (S
DeS|gnates device of the number of double word access pomts
Character area B
A
(Data name)
QC24N
(Example)

FBOOOO19970421103048494054|4F4E036~EBQAFBADDBCB7 66
02:{46+, 42141301, 306301 30131+ 39 39H 37H{30n 344 321 3111314 30 334 30[34H 384 344,304 34H‘43H‘35H,34»{34Nl46u|34r1|45n 431,334 Adis 454,425 39H 414 46}42H 4111 A4k 44H 424 435 42+ 3TH03(36+, 361

Number of word access points Number of double word access points

1 1
i \ i d
| | 1 1
e 4 1 - a 1
..... S i - P ]
1 0 | 3 0 ! ! c | F L !
ofofof1|o]ofofolofo[1]1]c]o]o]o E i 1[1[ofoofolto [o[[NA[] i
MMMMMMMMMMMMMMMM ' ' YYYYYY YYYYYY ! '
1111111111 111111 1 : 111111 111111 : :
1111110000000000 ! t 777777t°666666 ! 1
5432109876543210 _: : FEDCBA 543210 _j :
_________ 1 _____—"' i

[T4 8 | 4 9 B B 7
of1]o]o]]o[ofo[o]1]o[o[1]olo[ 1Jo[1[1[1]o[] to o[ ]o[1]1Jo[1]1]1
xxx>1<xxxxx>1<>1<>1<%<x>1<>1< MMMMMMM ~ MMMMMMMMM

DCB 76543210 fo

* The designation method and contents for the character area of command 5 are the same as that of
the QnA (extension) frame command 0403 (subcommand 00QQ).
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Test in bit units (Command: 6)

When turning off internal relay M50 and turning on output relay Y2F

Number of bits Set (ON): 01
to be written Reset (OFF): 00

Character area C
A

{Data name)
External
device
(Example)
05H{4BH 421|301 301{30x 30H[36H{30H 32H{4 Dm][aoH,mulaoulsonlssulsonc:amlaou 59!(2AD\ISOH‘30HI30H‘30HI3ZI‘4GH:30HI31H 461 384
I - - —>
(Data name) Number of bit access points
QC24N
(Exampls) Tums OFF M50. Tums ON Y2F.

* The designation method and contents for the character area of command 6 are the same as that of
the QnA (extension) frame command 1402 (subcommand 0001).

Test in word units (Command: 7)

When writing the following device memories
¢ Word access : DO, D1, M100 to M115, X10 to X1F
* Double word access  : D1500 to D1501, Y160 to Y17F

Number of points to be written
l Character area C
A

—
(Data name)
External
device
(Example) 2
F B{0 0|0 0|70 4!0 2|D 00l0550[D*0000 .
[05h{46H 424304, 301{30n 304{37H{30H 34.1}30}1.32»1 44H,2A»qlaouIBOHISOHISDHISGHlsm:%HISSNISSMIQOH 44 230k 30+ 30k 80 30k 314,30k 35H 37r 35 D»\ZAH:SOR]@OHISO»«'M nISOHISOM:MHISSHIMHISO {
A -— )
@ Designates device of the number of word access points
Character area C
A
N
%”- i
5 R
X":000010'0583D*1001500'04391202Y':000160|2375260744
( 584, 2AH 304 30r 301 30H 31 H.30H:30HI35H135H‘33H 441 2A4304 30w 311 35+ 304 30v4 30w 34 334 30w 3132+ 300 324{39H 2Ar3Ok 30 30r 31 H|35H'30H:32HI33H‘37H‘35HI33-1'36HI30HI37H 341,34
) > - - - r~
(Data name) Designates device D of number of double word access points
QC24N
{Example)

* The designation method and contents for the character area of command 7 are the same as that of
the QnA (extension) frame command 1402 (subcommand 0000).
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The correspondence between the data to be tested by each word units and the bit device is as follows:

4 10 [ 0| 5

et

M100 to M115 o|1|o|oio|o|o|o o[o[o[ofo}1]o[1
MMMMMMMMMMMMMMMM
1111111111111111
0000000011111100
7654321054321098

8 | 3 [0 |5

X10to X1F 1]0 o|0io|o|1 I o|o|o|5iz>|1 o}t
XXXXXXXXXXXXXXXX
1111111111111111
76543210FEDCBAS9S

0 | 7 2 |3

Y160 to Y17F  [ofolofo[of1]1]1]o] to [1]o]c]1]o[o[o]1]1
‘1{Y ¥¥¥ YYY YY
46 © gggtoy7r o 77
76 10F OFE 98

Monitor data registration in word units (Command: 8)
When registering the monitor data for the following device memories
¢ Word access : DO, TO, M100 to M115, X10 to X1F
¢ Double word access : D1500 to D1501, Y160 to Y17F, M1111 to M1142

Number of points to be registered
i Character area C
A

(Data name)
External
device
{Example) v
F Blo 0j0o 0|8]/0 410 3|[D*1I0 000 CO|TNIOOOOOOM*I000100(X*000010
054]464, 4211304301304, 30r43811301 341 304, MugAwSOHISOHIWISOHISOMIM54n.4Er‘|30H,30H|30H|30M,30u|30 (01 2A30+ 304,30k 31 30 30{584 2Ary30x 30H 30H,30s 311,300 [{
F » )
1 1 Number of word access points | 1
1 1 1 1 1
1 1 1 1 1
T T T 1 |
| RegistersD0. 1| Registers TO. 1 Registers M100 1 Registers X10 |
: : : to M115 16 bits. : to X1F 16 bits. :
Character area C
B
( 4 411424
) -
(Data name) : Number of double word ac<|:ess points :
1 1 1 1
T ] 1 1
1 Registers D1500 1 Registers Y160 1 Registers M1111 1
QC24N ! andD1501. | toY17F32bits. | toM114232 bits. !
(Example)

* The designation method and contents for the character area of command 8 are the same as that of
the QnA (extension) frame command 0801 (subcommand 0000).

MELSEC-QnA
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| Monitor in word units (Command: 9)

When monitoring the following device memories with monitoring data registered
(Device memories with monitor data registered)

* \Word access : DO, TO, M100 to M115, X10 to X1F
¢ Double word access : D1500 to D1501, Y160 to Y17F, M1111 to M1142

(Data name)

External
device

(Example)

Character area B
A

(Data name)

QC24N
{Example)

35,351 304304354 374 35

il Ml el Nkt

30H 354 34H 30K 30 35+ 38+ 33+{300 344 34n 33 30n 34 334 38H{03{43H 42H|

The correspondence between the bit device which is registered as monitor data and the data
actually read is as follows:

B | C | C | F
M100 to M115 1Jo[i[1[1[]o[o[1]1]o[o[*[1]¢]1

RTICTICT
Twollwllolito]
5 21 87 43 0

X10 to X1F 1[o[1[1[s[1]ol1[1]1[1]ol1]o]o[1
X XX XX XX X
Ttol1to11t0171 1o
F cB 87 43 0
0 | 5 8 3
Y160 io Y17F oo]ofo[o]1]o]1]o] to [1{1]ofolofolo]1]1
¥Y ¥Y¥¥ YYY ¥Y
Jy o J1rrogds o g
FE A987 876 10
0 | 4 [ 3 |8
M1111 to M1142  [o[o]o]ojo[1]ofole] to Jolofo]1]1]1]e[ofo]
MM MMM MMM MM
1 o jiieii] © 1]
44 333 111 11
21 654 987 21

* The contents for the character area of command 9 is the same as that of the QnA (extension) frame
command 0802 (subcommand 0000).
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7. PC CPU COMMUNICATION TIME

7.1 PC CPU Communication Time (Scan Time Increase)

When the PC CPU is in the RUN state, it processes the number of processing points per communica-
tion each time it executes an END instruction for requests sent from the QC24N by dedicated protocol.
The intervening time to the scan time and the number of scans required by processing at this time are
shown below.

| QnA (extension) frame command

Intervening time [ms] (Scan time increase) | Number of scans required
for processing
ltem Com-| Sub- Q3ACPU (When A38B used) | Number
mand | command of access| When [Enable |When [Disable
Number of Number of points during during
access points: (D | access points: @ | (D/@ RUN] set RUN] set
Bit units 0001 1.068 2.428 1/3952 1
Batch read 0401
Word units 0000 0.996 3.168 1/480 1
Batch write Bit units 1401 0001 1.008 2.428 1/3952 1 2
Word units 0000 0.996 3.196 1/480 1 2
0040 1.304 6.976 3 4
Randomread | Word units | 0403 1/96
0000 1.272 7.256 2 3
Test Bit units 1402 0001 1.240 9.160 1/94 1 2
[Randomwrite ]| \word units 0000 1,156 6.764 1/80 1 2
: . 0040 0.980 0.920
Device | Monitor data | yyqrg units | 0801 1/96 1
memory registration 0000 0.948 0.950
With Monitor condition | Monitor condition
E condition 1 320 6932
5 Word units | 0802 0000 1/96 YES | NO | YES | NO
= | Without
condition 1.212 7.256 5 1 o ;
Muitiple Word units | 0406 | 0000 1.250 16.400 1/480 1
batch read 1)
Muttiple Word units | 1406 | 0000 1,280 13.460 1/480 1 2
batch write 1)
Buffer Batch read 0613 0000 .
memary | Batch write 1613 | 0000
Remote RUN 1001 0000 — 1
Remote STOP 1002 0000 — 1
PC CPU | Remote PAUSE 1008 0000 — — 1
Remote latch clear 1005 | 0000 — 1
Remote RESET 1006 0000 — 1
Memory usage state read 0205 0000 1.072 2.480 1/256 1
Drive
memory
Memory optimization 1207 0000 — _— 1 2

*1 Number of blocks (¥ = 1, Number of blocks @ = 120
*2 Number of blocks (O = 1, Number of blocks @ = 96

7-1
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Intervening time [ms] (Scan time increase) | Number of scans required for processing
Sub- Q3ACPU (When A38B used) | Number | When[Enable | When [Disable
item Command com';!nand w ) of access | during RUN] set | during RUN] set
Number of Number of points | File No. desig File No. designation
access points: (D | access points: @ | (/@ FFFEH| YES |FFFFH [ YES
Without
header 0201 0000 1.104 3.324 1/36 1
statement
File
informa- | With
tion table | header 0202 0000 1.192 4132 1/16 1
read statement
File No. '
Usage State| 0204 0000 1.376 ! 1
Date of last
updating 0000 1.136 1 2 1 3 2
File
information | File name size
modifica- | modification 1204 0001 1.252 ! 2 1 8 2
tion
Batch
. modification 0002 1.196 1 2 1 3 2
le
File search 0203 0000 1.020 1 1
File contents read 0206 0000 1.164 3.228 1/960 2 1 2 1
File creation
(File name register) 1202 0000 1.876 1 1 2
Arbitrary
File data 0000 1.168 3.296 1/960 2 1 3 2
contents 12038
write Same
data (FILL) 0001 1.200 1.336 1/960 2 1 3 2
0001 0. 996
File lock register/clear 0808 1 2 1 3 2
0000 1.000
1 only|Both 1 only|Both
File copy 1206 0000 1.388 1.540 1/480 513 1 312 2
File delete 1205 0000 1.1562 1 2 1 3 2
Entry data read 0610 0000
User
entry Data entry 0000 —_— — E—
frame 1610
Entry data delete 0001
Global 1618 0001 —_— — _—
On-demand 2101 — e — E—
Transmission sequence initialize
(Usable in binary mode only) 1615 0000
Mode switching 1612 0000
LED OFF, error code initialize 1617 000L]
Loopback test 0619 0000
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I A compatible frame command

Intervening time [ms] (Scan time increase)

Number of scans required for

processing
Item Command Q3ACPU (When A38B used) Number of When [Enab D
access en [Enable When [Disable
acc'f;;“:;;t‘;f ® acc':;;“:g;t‘;f @ | Points @@ | during RUN] set | during RUN] set
BR 1.028 1.1186
Bit units 1/256
Batch JR 1.032 1.132
read WR 1.012 1192
Word units 1/32
QR 1.040 1.128
BW 1.032 1.096
Bit units 1/160 1 2
Ba_tch JW 1.072 1.144
write WW 1.024 1.104
Word units 1/10 1 2
Qw 1.028 1.044
BT 1.260 2.876
Bit units 1/20 1 2
Device Test JT 1.220 2.876
memory Random
write WT 1.232 1.876
Word units 1/10 1 2
QT 1.224 1.844
. I BM
Monitor Bit units
data M o
registra-
tion Word units \(ll)vl’\\/lﬂ
MB 1.260 2.388
Bit units 1/20
MJ 1.312 2.488
Monitor
MN 1.260 2.452
Word units 1/20
MQ 1.240 2.448
Batch read ER 1.044 1.276 1/64
Batch write EW 1.048 1.368 1/64 1 2
Extended Test (Random write) ET 1.172 1.896 1/10
file . .
register Monitor data registration EM _— — B
Monitor ME 1.280 2.504 1/20
Direct read | Word units NR 0.980 1.328 1/64
Direct write | Word units NW 1.056 1.344 1/64 1 2
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QnA simplified frame command

Intervening time [ms] (Scan time increase) Number of scans required for
processing
ltem Command Q3ACPU (When A38B used) Number of
access When [Enable When [Disable
Number of Number of h . :
access points: (D) | access points: @ points /@ | during RUN] set | during RUN] set
Bit units 1 1.068 2.428 1/3952 1
Batch
read word units 2 0.996 3.168 1/480 1
Bit units 3 1.008 2.428 1/3952 1 2
Batch
write word units 4 0.996 3.196 1/480 1 2
Random | word units 5 1.272 7.256 1/96 2 3
Device read
memory
Bit units 6 1.240 9.160 1/94 1 2
Test
word units 7 1.156 6.764 1/80 1 2
Monitor
data word units 8 0.948 0.950 1/96 1
registra-
tion
Monitor [ word units 9 1.212 7.256 1/96 1 1
POINT ‘
The PC CPU can process only one of these operations with END processing. if GPP or a module
accesses a given PC CPU at the same time, one processing must wait until the other processing
is completed. Therefore, the number of scans required for processing increases.




PART 3

The overview and usage of the modem function, in order to use the modem function added from
the product AJ71QC24N(-R2) indicated in Section 2.1, are described.

In order to use the modem functions of the AJ71QC24N(-R2), read the following chapters in this
Additional Explanation and the Serial Communication Module User’s Manual, which is sold sepa-
rately.

(1) To start-up the QC24N

@ Transmission specifications switch setting : Chapter 4, Section 8.4.4 in the Additional Ex-
: planation
) Other items : Chapter 4 in the Serial Communication Module
User’s Manual

(2) To execute a multiple block batch read or a multiple block batch write

) The order and contents of data, method : Chapter 5 in the Additional Explanation
(@ Contents of the designated items : Sections 6.1, 6.2 and Chapter 5 in the Serial
Communication Module User’s Manual

(8) To communicate data by a QnA simplified frame

(@ The order and contents of data, method : Chapter 6 in the Additional Explanation
@ Contents of the designated items : Sections 6.1, 6.2 and Chapter 5 in the Serial
Communication Module User’s Manual

(4) To use the functions which are not described above

: Chapter 5 to Chapter 20 in the Serial Communi-
cation Module User’s Manual

If AJ71QC-24N(-R2) is not described in the Serial Communication Module User’'s Manual, read the
manual with AJ71QC24(-R2) replaced by AJ71QC24N(-R2).

The contents of this Additional Explanation except for the specifications of AJ71QC24N (-R2) is the
same as these of the conventional module, AJ71QC24(-R2).
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8. COMMUNICATIONS BY THE
MODEM FUNCTION

This chapter explains the outline and how to use the modem function, which can be used for data
communication with remote external devices and paging pager terminals.

8.1 Communication by the Modem Function

The overview, features, and functions of the modem function of the AJ71QC24N(-R2) are herein de-
scribed.

8.1.1 Overview

The overview of the modem function is described below:

(1) The modem function easily performs data transmission/reception to remote devices via
public lines/office telephone systems/digital lines (ISDN) by connecting a modem or TA
{terminal adapter) to the QC24N’s RS-232C interface.

@ Communicating arbitrary data with an external device

@ Call pager receiver/cellular phone/PHS to notify the PC’s system maintenance infor-
mation.

(2) Initialization of the modem or TA, line connection (dialing), and fine disconnection are per-
formed using the PC CPU.

(3) Once the line is connected, data communication with the external device via public line/
office telephone systerm/digital fine, or a call to pager receiver/cellular phone/PHS can be
made.

Modem/TA(*1)
< Modem/TA(*1) External device
RS-232C I I
Pager receiver/cellular phone/PHS

*1 TA: terminal adapter
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8.1.2 Features

The features of the modem function are described below:

| Types of QC24N that can use the modem function
(@ The modem function can be used with the AJ71QC24N and AJ71QC24N-R2 using an

RS-232C interface.

* The AJ71QC24N-R4 cannot use the modem function because it does not have an
RS-232C interface.

For the AJ71QC24N-R2, the modem function can only be used by one of the two existing
RS-232C interfaces.

With the interface of the AJ71QC24N and AJ71QC24N-R2, which does not use the mo-
dem function, direct data communication with an external device can be performed using
a dedicated protocol, non procedure protocol or bidirectional protocol (independent
operation).

QC24N
(I
[
CH1 » Communication using the modem function
CH2 D » Communication without using the modem function

| Initialization, line connection and disconnection of the modem or TA

O]

The following set values for line connection can be stored to the QC24N EEPROM in
multiple sets.

¢ Modem/TA initialization data (AT command)
User setup: 30 sets (78 bytes/set); default value: 5 sets

» Connection data
User setup: 30 sets (80 bytes/set)
(Telephone number of the connection destination or display message to the pager
receiver, etc.)

By registering the above data to the QC24N ahead of time, the modem/TA (terminal adapter)
initialization, line connection (dialing), and line cutoff can be performed with ease.

@ When the no-communication interval time (1 min. to 120 min.) is set, the QC24N discon-

nects the line when a no-communication condition has occurred for the set period of time
following the line connection.

Communication between a remote external device and PC CPU

®
@

®

Data communication can be performed via full-duplex communication.

From the external device to the PC CPU, communication using the dedicated protocol,
non procedure protocol and bidirectional protocol can be performed.

From the PC CPU to the external device (transmission by the on-demand dedicated-
protocol function only), communication by the non procedure protocol and bidirectional
protocol can be performed.

MELSEC-QnA
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| Notification to the pager receiver/cellular phone/PHS

@ In order to notify to the pager receiver/cellular phone/PHS of the PC system maintenance
information, the QC24N performs calling and message transmission according to the user-
designated connection data when the output signal from PC CPU is turned from ON to
OFF.

(@ Because notification processing is performed while the output signals from PC CPU are
turned OFF from ON, dedicated notification can be performed when the PC CPU enters

QnACPU QC24N

CH1 B_ Notification
D Q
/

Out of material detection —_l\—_‘
Notification-issued
request Y(n+1)4 ﬁ(

0 M

0

Notification execution
instruction

N 1

)
/ n

Data number for
connection

the STOP state due to an error, etc.

| Communication from the peripheral device for GPPQ

The peripheral devices for GPPQ can read and write the device data and sequence program
from/to the remote PC CPU. (It is possible to communicate with only CH1 side of QC24N)

QnACPU

Peripheral device

QC24N for GPPQ

I .
[

CH2

cmH T Modem [d§ / g u'j

Public line

1

RS-232C cable RS-232C
cable

| =
=

* The peripheral device for GPPQ regards the QnACPU station with QC24N installed as a
QnACPU station with a QB6TEL installed (or connected).
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8.1.3 Function list

The overview of the modem function is shown below:

Function

Overview

Modem/TA initialization

Initializes the modem/TA using the user-designated initialization data (AT com-

mand).

Line connection (dialing)

Dials the partner telephone number according to the user-designated
connection data and enables data communication after establishing the line
connection. When the modem/TA is not initialized, performs initialization.

Data communication

Performs communication with an external de-
vice using the dedicated protocol, non proce-
dure protocol or bidirectional protocol.

Performs communication with the partner
QC24N-installed station by modem/TA connec-
tion using non procedure protocol or bidirectional
protocol. (Station-to-station communication.)

Enables the communication between periph-
eral devices for GPPQ and PC via QC24N.

Notification

Calis and transmits messages to the pager
receiver/cellular phone/PHS.

Communication method:
full duplex communication
Synchronization method:
start-stop synchronous sys-
tem (asynchronous)

Line disconnection

Forcefully disconnects the line from the connected destination device.

EEPROM reading,
writing (registration)
and deletion

Reads, writes (registers) and deletes the initialization data (AT command)
and data for connection from/to the EEPROM in the QC24N according to

the request from PC CPU.
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8.1.4 Function comparisons with related devices

Shown below is a comparison with the related products which support data communication with the
PC using the modem and public line, etc., similarly to the communication performed via the QC24N

modem function.
Communication function name (mo dgrii:r?ction) Q6TEL ABTEL
Modem/TA initialization O O
Line connection (dialing) O (Performed on the
partner side}

Communication between same | Dedicated protocol X X
products (such as QC24N- Non procedure protocol O X
QC24N) Bidirectional protocol O X
Communication between QC24N and other products — —
Remote communication from peripheral device for GPPQ O O X
Remote communication from peripheral device for GPPA X O O

Pager receiver O O O
Notification Cellular phone O O O

PHS O O @)
Password check from the GPPQ function O (1) O O
Line disconnection O (Performed on the

partner side)

Data for initialization registration O (EEPROM) O O
Data for connection registration O (EEPROM) O O
Number of connectable modems/TAs 1
Transmission type Pulse/tone

Analog 2-line method O O O
Connectable lines Analog 4-line method @ x

Digital line ISDN) O ®)

O : enable
X : disable

*1 The QC24N transmits a response without checking the password received from the peripheral
device for GPPQ.
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8.2 System Configuration

This section covers system configurations when the QC24N modem function is used to call a pager
receiver/cellular phone/PHS or to perform data communication with an external device via public lines.

System configuration when performing data communication with an
external device

8.2.1

The system configuration examples shown below are used when performing data communication
between the external device and PC using the QC24N’s dedicated protocol/non procedure protocol/

bidirectional protocol.

I Connection example with an external device

QnACPU QC24N External device
Public line
11
[
CH1 D Modem P Modem —
[T
D CH2 D T RS-232C =
cable
RS-232C cable [E'
| Connection example with a QC24N
QnACPU QC24N QnACPU QC24N
Public line
11 11
11 (I
CH1 I: Modem Modem CH1 D
RS-232C
7| oe] | ] 22 7 | o]
RS-232C cable
| Connection example with a QC24N via cellular phone/PHS
QnACPU QC24N QnACPU QC24N
1 Public line [ .
11 11
CH1 D Modem Cellular CH1 D
phone
D CH2 D T Adapter for D CH2 D
RS-232G cable connection
I—- Modem
RS8-232C
cable

* The public lines indicated in to above are compatible with the office tele-

phone system as well.

* In the system configurations shown in and above, the digital line (ISDN) can

replace the public line.
When connecting via a digital line, a TA (terminal adapter) and a DSU (digital service

module) are used instead of a modem.
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8.2.2 System configuration when using the notification function

The system configuration example when calling the pager receiver/cellular phone/PHS by the QC24N

notification function is shown below.

QnACPU QC24N
Public line
11
/
CH?1 Modem Pager receiver/
D RS-232C cable > celiular phone/PHS
D CH2 D

* The pubilic line indicated above is compatible with the office telephone system as well.

* In the system configuration as shown above, the digital line (SDN) can be used instead of

public line to perform notification to the cellular phone or PHS.
When connecting via a digital line, a TA (terminal adapter) and a DSU (digital service

module) are used instead of a modem.
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8.2.3 System configuration when connecting the peripheral device for GPPQ

The system configuration examples shown below when the peripheral device for GPPQ performs data
communication with a remote station PC via QC24N.

Peripheral device

QnACPU QC24N D pa
1]
3

Public line
cmD Modem ——— —
Modem L
(] | cwe]] ! g — =
RS-232C cable RSc-:.‘Sic :

* Select “Via modem interface module for QnA” in the GPPQ PC-side interface setup.

* The public lines indicated above is compatible with the office telephone system as well.
* |n the system configuration shown above, the digital line (ISDN) can replace the public line.
When connecting via a digital line, a TA {terminal adapter) and a DSU (digital service module)

are used instead of a modem.
* |t is possible to communicate with only CH1 side of QC24N when communicating with the

peripheral device for GPPQ.
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8.2.4 Precautions for system configurations

The precautionary items when configuring the system to perform data communication with an external
device or call a pager receiver/cellular phone/PHS via public line, an office telephone system or digital
line (ISDN) using the QC24N modem function are explained.

| QC24N insertable station

(@ The QC24N that uses the modem function can only be installed to the QnACPU stations.
@ The QC24N cannot be installed to MELSECNET (ll) remote station.

Also, the QC24N which uses the modem function cannot be installed to MELSECNET/10
remote station.

[2 ]] Usable QC24N interface
(@ The modem function can be used with the AJ71QC24N or AJ71QC24N-R2, which has an
RS-232C interface as indicated in Section 2.1.

The modem function cannot be used with the AJ71QC24N-R4, since it does not have the
RS-232C interface.

(@ For AJ71QC24N-R2, the modem function can only be used with one of the two existing
RS-232C interfaces.

With the interface of the AJ71QC24N and AJ71QC24N-R2, which does not use the modem
function, direct data communication with an extemal device can be performed using a dedi-
cated protocol, non procedure protocol or bidirectional protocol (independent operation).

(3 The peripheral device for GPPQ can only be connected to the CH1-side interface of the
AJ71QC24N or AJ71QC24N-R2.

@ Itis not possible to communicate using the two QC24N interfaces in linked operation (data
communication via two interfaces).

| Connectable modem/TA
Only the modems indicated in Section 8.3.2 can be used for the QC24N RS-232C interface
using the modem function.

| Number of connectable modems/TA’s

Only one modem/TA can be connected to the QC24N RS-232C interface that uses the mo-
dem function.

| Modem/TA connection cables
(@ The RS-232C cable supplied with the modem/TA or the designated modem/TA cable can
be used for connection between the QC24N and modem/TA.

® The QC24N RS-232C interface connector has a 25-pin (female) D-sub. Depending on the
RS-232C cable connector, the 9-25 pin converter (user supplied) may be necessary.
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Modem/TA installation

@ Install the modem/TA according to the modem/TA manual.
When installed in an area in which a lot of noises exists, malfunctions may occur.

@ In order to prevent the effects of noise and power surges, do not connect near or tie the
cable together with a main circuit line, high-voltage line or load line other than for the PC
with the modem/TA connection cable.

| Connectable lines

(@ The connections can be made with the following lines. Perform connection tests before-
hand and confirm that connection is possible.

e Public line or office telephone system of analog two-line/four-line method
¢ Digital line (ISDN)

@ ltis not possible to connect to call-waiting lines, in order to avoid data errors or automatic
line disconnection due to the call-waiting interrupt tone.

® Avoid connections with party-line telephones to avoid interrupted calls during communi-
cation . :

@ ffan alert sound is sent at fixed intervals from the communication machine to prevent long-
term calls, data may experience errors.

it is recommended to check the normality/abnormality of data reception between devices,
and perform transmission-retry processing when an abnormality is detected.

® See the modem/TA manual regarding the connection from a modem to public fine/office
telephone system, or from a TA (terminal adapter) to a digital line.

| Communication system

Communication via the modem function is performed using full-duplex communication.

Connections cannot be made devices designed for half-duplex communication.

| Data communication and notification to external devices

(@ Data communication with external devices and notification to a pager receiver/cellular
phone/PHS are performed using the public line or electric wave transmitted from the elec-
tric wave transmission base.

There might occur a condition in which correct data communication or notification cannot
be carried out due to an error from the system’s setup environment, electric-wave trans-
mission status, error in the partner device, etc.

Perform a connection test beforehand, and confirm that connection is possible.

@ In notification processing via electric-wave transmission, errors from the pager receiver/
cellular phone/PHS cannot be detected.

Setup a separate call circuit with a lamp display or buzzer to ensure the safety of the PC
system.
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8.3 Designation

The transmission specification on the QC24N side, connectable modems/TA's (terminal adapter), /0O
signals related to the modem function, and buffer memory for the usage of the QC24N modem func-

tion are described.

8.3.1

Transmission specification

The transmission specification on the QC24N side when communicate by the modem function is as

shown below.

The transmission specification between QC24N and a modem/TA not described in this chart is follows
the specification indicated in Chapter 3.

ltem AJT1QC24N | AJT1QC24N-R2| AJ71QC24N-R4
Modem function usage availability Yes Unusable
. RS-232C RS-232C
Interface for the modem function 1)
Linked operation between CH1 and CH2 of the QC24N No

Communication system

Full duplex communication

Synchronization method

Start-stop synchronous system

Transmission speed (Unit: bps)

38400, 19200, 9600, 4800,
2400, 1200, 115200,
57600, 28800, 4400 (selectable)

Start bit 1
i 7/8
Data format Data bit
Parity bit 1 (On) / 0 (Off)
Stop bit 1/2
. Parity check On (odd/even selectable) / Off
Error detection
Sum check code On / Off
. RS-CS control yes / no
Transmission control
(selectable)

Data communication
availability

No procedure protocol

Communication enabled

Bidirectional protocol

Communication enabled

Dedicated protocol

Communication enabled

Link-dedicated instruction
communication

Communication disabled

Line connection {QC24N: modem)

1:1

*1 Communicates by the modem function is possible only using one of the two RS-
232C interfaces.

Communicates with a peripheral device for GPPQ can only be performed on the
CH1 side.
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8.3.2 Designation of connectable modems/terminal adapters

The specification of modems/TA’s that can be connected to the QC24N side when using the QC24N'’s
modem function is shown below.

I Specification and precautions for the connectable modems

(8) Modem specification

Designation
When using the subscri- | When using a manual
Item Remark:
ber’s telephone line/ line connection/cellular emarks
office telephone system | phone/PHS
Connection line Analog 2-line/4-line
Initialization Hayes AT command compatible
S i
, Aline compatible with NTT o8 Section
Telephone line o 8.2.4 regarding
communication protocol ]
Modorm-t the restrictions
°dem' © [Communication [ITU-T |V. 34/V.32bis/V.32/V. 220isN. 22/V. 21/ Tc
modem o 20 Bell 212A/103
Zorr)mu?ca N Error MNP Class 4 and 10 compliant
esignation 1 sorrection (1) |TU-T V.42 compliant
Data MNP Class 5 compliant o
compression (*1) |TU-T V.42bis compliant
ANS-ORG mode switch — Mode switching
required
QC24N-side ’
25-pin (female) D sub See the User's
QC24N-to connector (RS-232C) Manual
modem Only the DR (DSR) signal be abl
communication DR signal control nly the DR (DSR) signal must be able (2
} ) to turn on
designation . . . . Ses Chapter 3,
Other Compatible with the QC24N designation )
Section 8.3.1

*1  The following are the functions of the modem itself that become available by issuing the AT
commands to the modem. See the modem manuat for details.
(1) Error correction

(@) When a noise occurs on the line, scrambled data may appear due to inter-
rupted communication data.
The error correction function is intended to suppress effects from such noises.
@ If an error such as scrambled data is detected by the error correction, the
modem retries the transmission.
When the number of retries has exceeded the modem’s limit, the modem
determines that communication cannot be performed in that environment and
disconnects the line.

® Both modems must support the MNP4 or V.42 protocol.
(2) Data compression

(@ This function compresses data to be sent prior to transmission, and inflates the
compressed data upon reception, then forwards to the terminal.

@ The data compression is effective for the execution speed at a maximum of 200%
for the MNP5 and 300% for the V.42bis.

® Both modems must support the MNP5 or V.42bis protocol.

8-12
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(3) Flow control (RS-CS control)
When communication between a modem and terminal is faster than between two
modems, the flow control is performed in the following order:

(@ The modem transmits data to the partner by storing the data from the terminal
in the modem buffer.

@ When the buffer in the modem becomes almost full, the modem outputs a
data-transmission temporary stop request (CS signal = OFF) to the terminal.
The terminal then stops data transmission to the modem when the data-
transmission temporary stop request (CS signal = OFF) is received.

* Even while the terminal pauses data transmission, the modem continues to
send data to the partner.

(® When a free space is present in the modem buffer, the modem outputs the
. data-transmission resume request (CS signal = ON) to the terminal.
The terminal then resumes data transmission to the modem when the data-
transmission resume request (CS signal = ON} is received.

*2  Modems that turn on the CD signal simultaneously cannot be used.

(b) Precautions for selecting a modem
@ When using a cellular phone/PHS

A modem with the error correction function of MNP class-10 is recommended. How-
gver, note that communication may not be established depending on the fine condition.

® Modem setting

s Set the modem on the QC24N side as shown below:

Setting item Setting range
Communication speed Depends on the modem in use (*1)
Modem command Hayes AT command
SISO control None
Communication method No procedure
Data bit
Data format Stop bit Match the QC24N
Parity bit

*1 When using different modems, the slower communication speed will be in effect.

¢ When using a modem whose DR terminal (signal) is set by a switch, set the DR-
terminal (modem output) switch level to high.

When using a modem whose DR terminal is set by a software, write the AT com-
mand that turns on the DR terminal into the EEPROM etc., of the QC24N-side
modem from a personal computer.
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* In order to write the AT command that turns on the DR terminal from a personal
computer, a terminal software (supplied with the modem) must be installed to the
personal computer.

An overview of the procedure from installation to writing AT commands and con-
necting to the QC24N is described below.

(Procedure 1) Install a terminal software to the personal computer.

(Procedure 2) Connect the modem to be connected to the QC24N side and personal
computer using the RS-232C cable.

(Procedure 3) Startup the personal computer, and start the terminal software.
(Procedure 4) Write the AT command that turns on the DR terminal.
(Example 1) AT&SO&W
(Example 2) ATZ
ATRF8W

The AT command that turns on the DR terminal may differ depending
on the modem. See the manual of the terminal software manual for
details.

(Procedure 5) After turning on the DR terminal, connect the modem and QC24N.

| Designation and precautions for the connectable TA’s (terminal adapters)

(a) TA specification

Item Designation Remarks
L ISDN (INS net 64) equivalent )
TAto-TA Connection line High-speed digital dedicated fine DSU and TA are required
communication Initialization Hayes AT command compatible
designation B-channel line exchange (V.110)
Communication standard
D-channel packet exchange —
Electrical condition V.28 compliant
Circuit definition V.24 compliant
QC24N-to-TA QC24N-side connector , ,
communication (RS-2320) 25-pin (female) D sub See the User’s Manual
designation DR signal control Only the DR (DSR) signal must be able to turn on | (*1)
. ] ) See Chapter 3, Section
Other Compatible with the QC24N designation 8.3.1

*1  TA's that turn on the CD signal simultaneously cannot be used.

Use a TA capable of flow control as described in (a) in this section also for the
communication between the TA and terminal.

Flow control is a function of the TA itself that becomes available by issuing the AT
commands to the modem. See the TA manual for details.
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(o) Precautions for selecting a TA
(D Set the TA on the QC24N side as shown below:

Setting item Setting range
Communication speed Depends on the TA in use
TA command Hayes AT command
SISO control None
Communication method No procedure
Data bit
Data format Stop bit Match the QC24N
Parity bit

@ When using a TA whose DR terminal (signal) is set by a switch, set the DR-terminal
(TA output) switch level to high.
When using a TA whose DR terminal is set by a software, write the AT command
that turns on the DR terminal into the EEPROM etc., of the QC24-side TA from a
computer.

* In order to write the AT command that turns on the DR terminal from a personal
computer, a terminal software (supplied with the TA) must be installed to the
‘personal computer.

An overview of the procedure from installation to writing AT commands and
connecting to the QC24N is described below.

(Procedure 1) Install a terminal software to the personal computer.

(Procedure 2) Connect the TA to be connected to the QC24N and personal
computer using the RS-232C cable.

{(Procedure 3) Startup the personal computer, and start the terminal software.
{(Procedure 4) Write the AT command that turns on the DR terminal.
(Example)  AT&SO&W

The AT command that turns on the DR terminal may differ depending
on the TA. See the manual of the terminal software manual for
details.

(Procedure 5) After turning on the DR terminal, connect the TA and QGC24N.
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8.3.3

1/0 signals with the PC CPU

The IO signals with the PC CPU added for the QC24N’s modem function are described. See Section
3.4 of the User's Manual for the |/O signals not related to the modem function.

I/O signal list

Signal direction: QC24N — PC CPU Signal direction: PC CPU — QC24N
Device number Signal name Device number Signal name
Xn0 Transmission normal completion YnO Transmission request
Xni Transmission abnormal completion Yni CH1 side | Reception data read completion
Xn2 CH1 side | Transmission processing in progress Yn2 Mode switching request
xXn3 Reception data read request Yn3
Xn4 Reception abnormal detection Yn4 L
(Prohibited to use)
Xn5 Yn5
Xn6 CH1 side | Mode switching in progress Yné
Xn7 Transmission normal completion Yn7 Transmission request
Xn8 Transmission abnormal completion Yn8 CHZ2 side | Reception data read completion
xn9 CH2 side | Transmission processing in progress Yn9 Mode switching request
XnA Reception data read request YnA
XnB Abnormal reception detection YnB (Prohibited to use)
XnC YnC
XnD CH2 side | Mode switching in progress YnD
XnE CH1 ERR LED on YnE CH1 ERR LED off request
CH2 ERR LED on YnF CH2 ERR LED off request

(Prohibited to use)
)5 -
6 (Prohibited to use)
X({n+1)7 {EEPROM read completion Y (n+1) 7 |EEPROM read request
X (n+1)8 |EEPROM write completion Y (n+1) 8 |EEPROM write request
X{n+1)9 |EEPROM system setting write completion Y (n+1)9 |EEPROGM system setting write request
X(n+1) A |CH1 side | Global signal Y n+1) A
(n+1) ide al sig (n+1) (Prohibited to use)
X (n+1)B [CH2 side jGlobal signal Y {n+1)B
X {n+1) C |System setting default completion Y (n+1) C | System setting default request
X{(n+1)D Y (n+1) D
X{n+1)E [QC24N ready (accessible) Y (h+1)E (Prohibited to use)
X (n+1)F  |Watchdog timer error Y (n+1)F

The signals in the

are the new |/O signals added to the modem function.

Important

module from the PC CPU.

Do not output (turn ON) the “prohibited to use” signal as the output signal to a special function

Outputting a signal for “prohibited to use” may cause system malfunctions in the PC.
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| Function and description of each I/O signal

1/0 signal Signal name Function/description Description section
L Indicates normal completion of the QC24N'’s initialization of the
X(n+1) 0 In|t|al|zat.|on modem/TA connected to itself according to the initialization data Section 8.4.7
completion ’ .
designated in the buffer memory.
Indicates that the QC24N is dialing (connection processing) the
X+1)1 Dial in progress | partner side according to the data for connection designated in
the buffer memory.
1) Indicates normal completion of the line-connection processing
Connection in from or to the partner side. Section 8.4.8
Xn1)2 progress 2) When this signal is on, data communication with the destina-
tion is possible (notification is not possible).
1) Indicates abnormal completion of the modem/TA initialization
Initialization/ ) . . . L
. or line connection processing (dialing) to the destination.
X{n+1)3 | connection ab.nor- 2) Check the cause of the abnormal completion in the modem- ]
mal completion error code storage area (address: 221H) and remove the cause. Section 8.5
Modem disconnec- | Indicates that the line for data communication with the destination
Xn+1) 4 . . . Section 8.4.10
tion completion [ has been disconnected.
Notification normal | Indicates the normal completion when performing the notification
X(+1) 5 completion processing to the destination. )
1) Indicates abnormal completion when the notification process- Section 8.4.9
Notification abnor- ing is performed with the destination.
X{p1)6 mal completion {2) Check the cause of the abnormal completion in the modem )
error code storage area (address: 221H) and remove the cause. Section 8.5
1) Indicates the initialization request to the modem connected to
Initialization request the local station QC24N. ]
Y (n+1)0 e . L . Section 8.4.7
(standby request) |2) Turn on the initialization-request signal after designating the ini-
tialization data to the buffer memory.
1) Indicates the connection request (dialing) to enable data com-
munication with the destination.
2) Turn on the connection request signal after designating the data
Y (n+1) 1 Connection request for connection to the buffer memory. . . Section 8.4.8
3) If the modem/TA connected to the local station is not initial-
ized, the QC24N-side modem is initialized as well prior to dial-
ing, according to the initialization data designated in the buffer
memory.
Modem disconnec- | Indicates a line-disconnection request from the partner side upon .
Y (n+1) 2 ) , - Section 8.4.10
tion request completion of data communication .
1) Indicates the notification request to the partner side.
L 2) Turns on before completing the QC24N-side modem/TA ini-
Y (n+1) 4 Notification-issued tialization is complete. Section 8.4.9
request 3) Turns off the notification-issued request signal after designat-
ing the data for connection in the buffer memory.
Point

In the descriptions hereafter, /0 signal numbers between QnACPU and QGC24N are indicated
assuming that the QC24N is installed to slot 0 of the QnACPU basic base unit.
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8.3.4 Buffer memory

The buffer memory added for the QC24N modem function is described.

See Section 3.5 of the User’s Manual for the buffer memory not related to the modem function.

Buffer memory list

Address and target I/F Applica- QC24N
CH1 | CH?2 tion Name default value

OH (0) LED off request (for LED No. 5 to 13}

1H (1) LED off request (for LED No. 16 to 29}

2H (2) Register/read/delete instruction

3H (3) Frame number instruction

4H (4) For Register/read/delete result storage 0
EEPROM Number of registration data bytes

5H (5) S
access designation/storage

6H (6) e .

to User registration frame designation/ storage
2DH (45) *For 40 words

39H (57)
o System area (Prohibited to use} 0

8FH (143)
90H (144) 130H (304) For modem | Switching mode number designation 0
91H (145) 131H (305) switching | Switching transmission designation 0
92H (146) 132H (306) System area (Prohibited to use) 0
B2H(178) | 152H (338) User registra- (1st) ODH
B3H(179) | 153H(339) |System |tion framefor | _ (2nd) OAH
BAH (180) | 154H (340) |setting |reception | M@ rame number (@rd)
B5H (181) 155H (341) designation (4th) °
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Address and target I/F Applica- QC24N
CH1 CH2 tion Name default value
Transmission-in-progress user registration
B6H (182) 156H (342) 0
frame number
B7H (183) 157H (343) CR/LF output 0
BSH (184) | 158H (344) :g;traﬁon Schedule Output head pointer 0
designation
B9H (185} 159H (345) |System |frame for Number of outputs 0
BAH (186) 15AH (346) |setting |transmission Output (1st) 0
BBH (187) | 15BH (347) designation frame @nd)
to to nurT_1ber . to 0
11DH (285) | 1BDH (445) designation (100th)
11EH (286) 1BEH (446) Message wait time designation 0
21EH (542) Number of default registration frame registrations storage No. of actua registrations
21FD (543) System area (Prohibited to use) 0
220H (544) EEPROM system setting write result storage 0]

23DH (573)

23EH (574)

24FH (591)

System area (Prohibited to use)




8. COMMUNICATIONS BY THE MODEM FUNCTION MELSEC-QnA

Address and target I/F Applica- N QC24N
CH1 CH2 tion ame default value
250H (592) 260H (608) System Mode setting switch setting status storage Depends on the
information 9 9 J switch setting
COOH (3072)
User free area
to For users 0
1AFFH (6911) *for 3840 words
1BO0H (6912) Number of registration data bytes 0
Registration |designation
1BO1H (6913) number: U o tration . deslanai
er registration frame des|
to 8001H ser registratio igna :;)n oo 0
1B28H (6952) or AL wores
1B29H (6953) Number of registration data bytes 0
For user Registration deSignation
1B2AH (6954 istrg- |number:
tc)( ) ;;gnlstra 80024 User registration frame designation . 0
1B51H (6993) frame for 40 words
1B52H (6994) registra-
to tion fo to
1FCDH (8141)
1FCEH (8142) Number of registration data bytes 0
Registration | designation
1FCFH (8143) number: . , ) .
to 801FH User registration frame desngnat*lfrl 40 o 0
1FF6H (8182) ©
1FF7H (8183)
to —_ System area (Prohibited to use) 0
1FFFH (8191)

are the new area added to the modem function.

The area in the

Important

(1) Perform read/write of the buffer memory (such as changing the default value) according to the
description section of the corresponding areas.

(2) Do not write data into the “system area” of the buffer memory.
Writing data into the “system area” may cause system malfunctions in the PC.

(3) The buffer memory is not backed up by battery.
The QC24N default values or default values in the QC24N EEPROM registered by the user is
written to the special application area during QC24N startup. (See Chapter 15 in the User’s
Manual.)
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Details of the buffer memory

(8) Modem connection channel designation area (address 2EH(46))
The interface on the QC24N side to which a modem/TA is connected is designated.

b15 to b0
Buffer memory address 2EH@46) | 0to2 | (Defauito)

0: Do not connect
(Do not use the modem function)

1: CH1 interface
2: CH2interface

{b) Notification execution designation area (address 2FH(47))

Whether or not to perform notification (message transmission) to the pager receiver/cellu- -
lar phone/PHS during the fall of the notification-issued request signal Y14 is designated.

b15 to bo
Buffer memory address 2FH (47) [ Oto 1 | (Default0)
I 0: Do not execute
1: Execute

() Number of connection retries designation area (address 30H(48))

(D Designates the number of retries for the notification/connection request when the
connection could not be made to the partner device by the notification request/con-

nection request.
@ The default value is recommended for the number of connection retries.

b15 to b0
Buffer memory address 30H (48) | : 1t05 | (Default 3)

T——— Number of retries

{(d) Connection retry interval designation area (address 31H(49))

(® Designates the interval time of the retry processing for the notification/connection
request when the connection could not be made to the partner device by the notifica-

tion request/connection request.
@ The default value is recommended for the connection retry interval.

bi5 to )
Buffer memory address 31H (49) | 90 1o 300 (sec.) |  (Defautt 180 (sec.))

L Retry interval time
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(e) Initialization/connection timeout designation area (address 32H(50))
(@ The following wait times are designated.
o Wait time until the modem/TA initialization is complete.

o Wait time per wait when the connection could not be made to the destination by
the notification/connection request.

@ The default value is recommended for the initialization/connection retry timeout.

b15 to b0
Buffer memory address 31H (49) | 110 60 (sec.) | (Default 680 (sec.))

L— Retry interval time

*  Shown below is the relationship of the number of connection retries designation, connec-
tion retry interval designation and the time for initialization/connection timeout designation
used for the notification/connection request to the partner device.

(When the number of retries is 3, retry interval is 180 sec., and timeout is 60 seconds.)

(1st retry) (2nd retry) (3rd retry)

Notification Notification |7/ /AI Notification Notification

60 sec. 180 sec. 60sec. 180sec. 60 sec. 180 sec. 60 sec.

Notification abnormal X16

complete signal

Notification-issued Y14

request signal

QC24N ready signal X1E J

(H Number of initialization retries designation area (address 33H(51))

The number of retries when the initialization per the initialization request to the modem on
to the QC24N side has failed.

b15 to b0
Buffer memory address 33H (51) r 1to5 | (Default 3)

L Number of retries

{g) Data number for initialization designation area (address 34H(52))

(@ The registration number for the initialization data transmitted with the initialization re-
quest to the modem on the QC24N side is designated.

The registration number for the QC24N is used.
@ The designation method is described in Section 8.4.7.

b15 to b0
Buffer memory address 34H (52) | 0/2000 or more ] (Default 2000)
0: Initialization data designated in the user
registration frame designation area for
transmission .

2000 or more : Initialization data for the designated number
(See Sections 8.4.5 and 8.4.7 for details.)
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() Data number for connection designation area (address 35H(53))

(@ Designates the registration number of the data for connection used by the QC24N for
the connection processing to the partner device in order to perform data communica-
tion/notification.

The registration number for the QC24N is used.
(@ The designation method is described in Section 8.4.8.

b15 to b0
Buffer memory address 35H (53) li BB8H to 801FH | (Default 0)

BB8H to BD5H :  Registration data to the EEPROM
(Registration number: 3000 to 3029)

8001H1to 801FH : Set data to the buffer memory

() QBTEL connection designation area (address 36H(54))

@ Whether to access the PC from the peripheral device for GPPQ by connecting the
QC24N and peripheral device for GPPQ using the QC24N modem function is desig-
nated.

(@ When connecting the QC24N and peripheral device for GPPQ using the QC24N mo-
dem function, select “personal computer-side interface = via QnA modem interface
module” in the GPPQ connection designation. (When connecting direct shown in Sec-

tion 8.2.3)
When this GPPQ designation is performed, designate “1” in this area on the QC24N
side.
b15 to b0
Buffer memory address 36H (54) | Oto1 I (Default 0)

4 [ 0: Do not comunicate as a Q8TEL
1:

Communicate as a Q6TEL

() No-communication interval time designation area (address 37H(55))

(® Designates the wait time until the line is closed when the data communication has
ceased with the destination device after the line connection.

@ The QC24N automatically performs the line disconnection processing when no data
communication is performed with the destination device for a designated time.

(The “connection in progress signals” (X12) and initialization complete signals (X10)
turn off.)

bi5 to b0
Buffer memory address 37H (55) | 0to 120 |  (Default 30 (min.))
0: Infinite wait
110120: No-communication interval time
(Line disconnection wait time)

(k) RS-CS control / not-control designation area (address 38H(56))

@ Designates whether to use the RS-CS signals for controls to notify local station-side
data reception capability to the partner side during data transmission between the
QC24N and modem/TA.

(@ This setting is for the interface designated by the modem connection channel indi-
cated in (a).
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The control of the other interface that does not use the modem function is performed
by the settings in the buffer memory DTR/DSR and DC controt designation area (ad-
dress: 93H/133H).

* Among the settings of the DTR/DSR and DC control designation area in the buffer
memory (address: 93H/133H), the setting for the interface that uses the modem
function is ignored.

b15 to b0
Buffer memory address 38H (56) [ Oto1 i (Default 1)
t 0: No control
1:  Control

The overview of the RS-CS controls are described.
(1) When transmission data

@ The QC24N detects the modem/TA data reception capability from on/off of the
CS signal.

@ When the CS signal is on, data transmission from the QC24N starts or continues.
When the CS signal is off, data transmission from the QC24N is interrupted.
(2) When reception data

@ The QC24N side reception capability is notified to the modem/TA by the on/off of
the RS signal.

@ When the RS signal is on, the QC24N can receive data. Start/continue data
transmission from the modem/TA to the QC24N.

When the RS signal is off, the QC24N cannot receive data. Cancel data transmis-
sion from the modem/TA to QG24N.

® The on/off of the RS signal is controlied by the following conditions of the QC24N:
* ON — OFF control of the RS signal

Performed when the OS area for reception data storage in the QC24N becomes
64 bytes or less.

¢ OFF — ON control of the RS signal

Performed when the OS area for reception data storage in the QC24N becomes
263 bytes or more.

() Modem function error code storage area (address 221H(545))

(@ Stores the error code when an error occurs during the modem function or abnormal
signal (such as the initialization/connection abnormat completion X13) turns on.

@ See Section 8.5 for the error codes.

b15 to b0
Buffer memory address 221H (545) r 0, 1 or more |

t [ 0: Normal completion (No error)

1ormore: Abnormal completion
(Error occurred)
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(m) Modem function sequence status storage area (address 222H(546))
" The current status of the modem function is stored as a number.
b15 to b0
Buffer memory address ~ 222H (546) | 0106 ]
a 0: Idle statug -------------eommeeeeee Not connected to the modem
1 : Wait for initialization --------------- Standby status for the initialization command issuance for the modem
2: Modem initialization in progress --- Initializing the modem using the AT command

3: Standby status ---------eememeeees Dialing wait status from the external device
Or connection complete wait status from the external device by the

connection request.

4. Checking password --------------- Checking the Q6TEL password received from the GPPQ
5: Communication in progress ------- Data transmission/reception status with an external device
L 6 : Notification in progress ------------ Notifying to a pager receiver, etc.

{(Example 1) When communicating with an external device or notifying to a pager receiver

When communicating with an external device When notifying to a pager receiver
A

4 N
Extemnal device Dialing Communication Disconnection
A A A A
Modem T ‘
[ v v v v - .
o o Message transmission Disconnection
QC24N Initialization Dialing (notification) (notification completion)
e e e e ple v N >
T I T I I T 1
(Storage value) 0 1 2 3 5 3 6 3

(Example 2) When communicating with a peripheral device for GPPQ

Peripheral device for GPPQ Dialing Password Communication Disconnaction
A A
Modem T ‘
| v v v v v
QC24N Initialization Password check completion
e ple—dle yle pe ) >
I N T T T I
(Storage value) 0 1 2 3 4 5 3

(n) For EEPROM access: Number of data registrations for connection storage area (address
223H(547))

(@ Stores in EEPROM the number of registered data for connection used by the QC24N
for the connection processing with the partner device in order to perform data com-
munication/notification.

The number of registrations is the number of data for connection registered to the
EEPROM by the user.

@ The registration of data for connection is described in Section 8.4.6.

b15 to b0
203H (547) | 01030 |

t 0:
1 ormore:

Buffer memory address

No registration
Number of registrations
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(o) For EEPROM access: Data registration status for connection storage area (address 224H
to 225H(548 to 549))

(@ Stores in EEPROM registration status of data for connection used by the QC24N in
the connection processing with the partner device in order to perform data communi-
cation/notification.

@ The registration status of each data for connection with registration numbers of 3000
to 3029 is indicated in the corresponding bit in the range shown in the figure below.

(® The registration of data for connection is described in Section 8.4.6.

Registration status of data for connection number 3000

Registration status of data for connection number 3015 ‘—l

b15 bi14 bi3 bi2 to b2 bl bo

Buffer memory address 224H (548)
225H(549) | O 0

Registration status of data for connection number 3029

Registration status of data for connection number 3016
\ J

0 (OFF) : No registration
1 (ON ): Registration exists

(p) For EEPROM access: Number of data registrations for initialization storage area (address
226H(550))

(@ Stores in EEPROM the number of data registrations for initialization, sent to the mo-
dem on the QC24N side with the initialization request.

The number of registrations indicates the number of data for initialization registered to
the EEPROM by the user.

@ The registration of data for initialization is described in Section 8.4.5.

b15 to bo
Buffer memory address 226H (550) l 01to 30 l

0:  No registration
1ormore:  Number of registrations

(0) For EEPROM access: Data registration status for initialization storage area (address 227H
to 228H(551 to 552))

(@ Stores in EEPROM registration status for initialization of data for initialization transmit-
ted with the initialization request to the modem on the QC24N side.

@ The registration status of each data for initialization with registration numbers of 2500
to 2529 is indicated in the corresponding bit in the range shown in the figure below.

(® The registration of data for initialization is described in Section 8.4.5
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Registration status of the data for initialization number 2500

Registration status of the data for initialization number 2515 ﬁ

b15 bi14 b13 bi12 to b2 b1 bo

Buffer memory address 227H (551) to
228H (552) | O 0 to
h h

Registration status of the data for initialization number 2529

Registration status of the data for initialization number 2516
- J

0 (OFF) : No registration
1(ON ): Registration exists

(r) Number of notification execution storage area (address 229H(553))

(@ Stores the number of execution of the QC24N notification (message transmission)
processing for the pager receiver/cellular phone/PHS.

@ The storage value when the number of notification execution exceeds 32767 remains
at 32767.

® The value for this area can be changed by the user in the range of 0 to 32767.

When the storage value is changed by the user, the number of execution is stored
according to the changed value.

b15 fo b0
Buffer memory address 229H (553) | 010 32767 l

0: Notification not executed
iormore: Number of notification execution

(s) For notification execution data storage: Notification execution data number storage area
(address 22AH, 22EH... (554, 558...))

(M Stores the registration number of the data for connection used in the QC24N notifica-
tion (message transmission) processing to the pager receiver/cellular phone/PHS as
log information. -

@ The latest five data is stored in order at the corresponding areas (data 1, data 2, ....).
(The latest information is stored in the data 1 notification execution data number stor-
age area.)

The old notification execution data number other than the latest five are deleted in
order.

b15 to b0
Buffer memory address 22AH (554) |OH, BB8H to BD5H, 8001H to 801FH (Data1)

23AH (570) |OH, BB8H to BD5H, 8001H to 801FH (Data5)

t E 0: Notification not executed

BB8H or more :  Notification executed
(execution number)
* BB8H to BD5H (3000 to 3029)
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{ty For user registration frame registration: Number of bytes in registration data designation
area (address 1BO0OH, 1B29H... (6912, 6953...))

@ The initialization data or data for connection can be stored into the buffer memory as
well as the QC24N’s EEPROM.

Data type Registration destination Registration number (Decimal (Hex.))
EEPROM Data registered by the OS 2000 to 2004 (7DOH to 7D4H)
initialization data ' User-registered data 2500 to 2529 (9C4H to 9E1H)
Buffer memory | (All registered by user) -32767 to -32737 (8001H to 801FH)
EEPROM (Al registered by user) 3000 to 3029 (BB8H to BD5H)
Data for connection -
Buffer memory | (All registered by user) -32767 to -32737 (8001H to 801FH)

* A registration number for the initialization data or data for connection to the buffer
memory is in the range of -32767 to 32737 (8001H to 801FH), and determined by the
used area.

(@ Inthis area, the number of bytes for the initialization data or data for connection (for 1
data) to be registered to the buffer memory is designated.

® The registration of data for initialization is described in Section 8.4.5.

The registration of data for connection is described in Section 8.4.6.

b15 to b0
Buffer memory address  1BOOH (6912) 0 to 78/80
1FCEH (8142) 0 to 78/80

to 78 : Registration data exists (for initialization)
80 : Registration data exists (for connection)

{Number of bytes)
[ 0: No registration data
1

(u) For user registration frame registration: User registration frame designation area (address
1B0O1H to 1B28H, 1B2AH to 1B51H...{6913 to 6952, 6954 to 6993...))

@ When registering the initialization data or data for connection to the buffer memory,
the number of registration data bytes (for 1 data) is designated.

@ The registration of data for initialization is described in Section 8.4.5.

The registration of data for connection is described in Section 8.4.6.

b15 to b0

Buffer memory address  1B01H (6913) Data for initialization or data for connection

to (Area for registration number 8001H)
1B28H (6952)

1FCFH (8143) Data for initialization or data for connection
to (Area for registration number 801FH)
1FF6H (8182)
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8.3.5 Precautions when using the modem function

Precautions when using the QC24N modem function to perform data communication with an external
device via public line or call to the pager receiver/cellular phone/PHS are described.

I Line connection and disconnection
When performing data communication with an external device, it must be predetermined which
station is to perform the line connection (dialing) and disconnection processing with the part-
ner device as well as the timings.

| Reception data before connection completion

Before the connection processing to the modem is completed the reception data other than mo-
dem commands is ignored (read and disposed) at the interface (*1) that uses the modem function.

(Example) The QC24N will ignore the data even when a dedicated protocol command mes-
sage is received.

*1  This is set in the modem connection channel designation area in the buffer memory (ad-
dress: 2EH).

| Transmission control

Delays may occur in transmission controls to notify the partner device of the data reception
capability at the local station.

In order not to have a state in which the partner device cannot receive the transmission data,
the amount of transmission/reception data and intervals should be determined beforehand.

When transmission/reception data in the no procedure protocol, the procedure must aiso be
predetermined.

| Communication with the peripheral devices for GPPQ

The QnACPU with QC24N installed can be considered as a PC CPU station with a QETEL
installed (or connected), and the PC can be accessed form the peripheral devices for
GPPQ via QC24N.

When the password for QBTEL is set at the GPPQ in the PC access from the peripheral
device for GPPQ, the password for QSTEL (*1) is first transmitted from the peripheral device
for GPPQ to the QC24N after the connection is complete.

However, since the QC24N does not maintain the password for OGTEL, it cannot determine
whether the password is correct or not.

The QC24N returns the corresponding response, and enables data read/write and status
control for the PC CPU.

*1  The password consists of a string for enabling/disabling access to the PC via Q6TEL,
and is entered using keys on the peripheral device for GPPQ prior to accessing

| Priority of data communication and notification

After line connection is established, the data transmission/reception processing with the
partner device is performed in the order of the processing request occurrence.

At the same time, when the line disconnect processing or data transmission reception
(including data transmission processing, reception processing and EEPROM access pro-
cessing) occurs, the line disconnect processing has the priority.

| Data communication time
The data transmission/reception time after line connection has been established with the

partner device is the total time of the transmission time between the QC24N and modem/
TA, between modem and TA, and between modem/TA and partner device.

When communicating via the dedicated protocol, the transmission time (such as TO and T3)
indicated in Section 5.7 of the User’s Manual must include the transmission time between
the QC24N-side modem/TA and the destination device.

8-30
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8.4 Start-up of the Modem Function

This section explains the start-up procedures, processing methods and programming when the mo-
dem function of the QC24N is to be used.

8.4.1 Start-up procedures when communicating data with external devices

The following is a summary of the start-up procedures when communicating data with external devices
in a remote location via the dedicated protocol/non procedure protocol/bidirectional protocol using the
modem functions.

C Start D)

« Verify the QC24N specification | 7777 gee szecﬁon,a 8.2 alnd 8.3
« Determine the configuration of the system ee Users Manua
« Determine the buffer memory range for communicating
data
) I Setting of the transmission specifications setting switch
* Setting of the QC24N switch (SWO01=OFF, others should be set accordingly with the modem/TA)
« Installation to the base unit Station number switch setting (set to 0 to 31)
o T See User's Manual
Individual testing of the QC24N * After individual station testing, turn off the power supply to the
l QC24N loading station
I Setting of the QC24N switch | --------- Setting of the mode setting switch (setto 1 to 7)
r Connecting the QC24N and modem/TA I --------- After setting the modem/TA switch, connect to modem/TA
using the included RS-232C cable or any designated cable
* Connect after the DR terminal is ON
« Supplying power to the modem/TA | T Supply power from the modem/TA

» Supplying power to the QC24N loading station

--------- See Section 8.4.4 for setting the modem functions

Initial setting from the sequence program See User's Manual for information on setting the data
by the buffer memory of the QC24N communication
]
v
[ Registration of the data for initialization and connection | --------- See Sections 8.4.5 and 8.4.6
N|
v
I Initialization of the modem/TA on the QC24N | --------- See Section 8.4.7

Dialing from the partner

Dialing from the QC24N

r Line connection with the partner device J --------- See Section 8.4.8

I Data communication with the partner device | --------- See Chapter 5, Chapter 6 and Section 8.4.9
[ See User's Manual
v

f Line disconnection with the partner device I --------- See Section 8.4.10

( Completion )
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8.4.2 Start-up procedures when using the notification functions

The following is a summary of the start-up procedures when remotely notifying a pager receiver/cellular
phone/PHS (call-up, message display) using the modem function.

Start

C D

* Verify the QC24N specification
» Determine the configuration of the system

!

» Setting of the QC24N switch
« Installation to the base unit

!

Individual testing of the QC24N

l

Setting of the QC24N switch

!

Connecting the QC24N and modem/TA

|

» Supplying power to the modem/TA
» Supplying power to the QC24N loading station

l

Initial setting from the sequence program
by the buffer memory of the QC24N

| Registration of the data for Initialization and connection l

N|

v

Initialization of the modem/TA on the QC24N

l

Line connection with the partner device
Notification to the partner device
Line disconnection with the partner device

.

C

Completion

See Sections 8.2 and 8.3
See User's Manual

Setting of the transmission specifications setting switch
(SW01=0FF, others should be set accordingly with the modem/TA)
Station number switch setting (set to 0 to 31)

See User's Manual
* After individual station testing, turn off the power supply to the QC24N
loading station

Setting of the mode setting switch (setto 1to 7)
See Section 8.4.4

After setting the modem/TA switch, connect to modem/TA
using the included RS-232C cable or any designated cable
* Connect after the DR terminal is tumed ON

Supply power from the modem/TA

See Section 8.4.4 for setting the modem functions
See User's Manual for information on items other than
modem functions

See Sections 8.4.5 and 8.4.6

See Section 8.4.7

Dialing from the QC24N
See Section 8.4.9
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8.4.3 Start-up procedures when using the peripheral devices for GPPQ

The following is a summary of the start-up procedures when accessing a PC in a remote location from
the peripheral devices for GPPQ via the QC24N using the modem function.

C Start D)

« Verify the QC24N specificaton 777777 See Sections 8.2 and 8.3
+ Determine the configuration of the system See User's Manual

. I Setting of the transmission specifications setting switch
» Setting of the QC24N switch (SWO1=OFF, others should be set accordingly with the modem/TA)
« Installation to the base unit Station number switch setting (set to 0 to 31)

o T T See User's Manual
Individual testing of the QC24N * After individual station testing, turn off the power supply to the QC24N

l loading station
--------- Setting of the mode setting switch (set to 5)
Setting of the QC24N switch See Section 8.4.4

}

--------- After setting the modem/TA switch, connect to the modem/TA

Connecting the QC24N and modem/TA using the supplied RS-232C cable or any designated cable (only CH1
side enable)
l * Connect after the DR terminal is turned ON
« Supplying power to the modem/TA | 7T Supply power from the modem/TA

* Supplying power to the QGC24N loading station

l

--------- See Section 8.4.4
Initial setting from the sequence program
by the buffer memory of the QC24N
]
v
| Registration of the data for initialization J --------- See Section 8.4.5
N
v
I Initialization of the modem/TA on the QC24N J --------- See Section 8.4.7
«Dialing fomtheGPPQ@ & 7777 See the GPPQ Operating Manual (Online)

* Communicating by request from the GPPQ
= Line disconnection from the GPPQ

N

C Completion )

Point

The above procedures are used when accessing a remote PC from a peripheral device for GPPQ
using a public line via the QC24N.

When accessing the PC with the peripheral device for GPPQ directly connected to the QC24N
channel 1 (CH1) interface without using the modem function of the QC24N, perform the setting
described in Section 4.9 of the User's Manual.
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8.4.4

Initial settings of the QC24N

The following explains the initial settings of the QC24N when data communicating with external device
or remotely notifying a pager receiver/cellular phone/PHS (call-up, message display) using the modem

function.
| Switch settings
. Data I GPPQ
Switch communication Notification access Remarks
Mode setting switch MODE 1to7 1to7 5 —
Operat i SWOT . Set both CH1 and
peration setling OFF (Independent operation) CH2 OFF
. . OFF=7 bits,
Data bit setting SWo2 )
ON=8 bits
Set FF = Non-parity,
Setting of parity/non-parity SWO03 ( . © on p?arl y
{Set according to modem/ |according to ON = Parity
TA on local station) local station OFF = Odd,
Even/ i i SWo4
~ |Frenoad partty setting modem/AT) ON = Even
Transmission . ;
specification |Stop bit settin SW05 = OFF = 1 bit,
i n | Stop bit setti
ptt' . P 9 ON = 2 bits
settin -
t' E Sum check enable/disable | ron o OFF = Disabled,
swite setting (Set ON = Enabled
Write during RUN enable/ SWo7 according to OFF/ON oN OFF = Disabled,
disable setting system ON = Enabled
Setting modifications specification) OFF = Disabled,
Wi OFF/ON OFF/ON
enable/disable setting Swos ON = Enabled
SWo9 i
o . (Set according to modem/TA on local
Transmission speed setting to ) (ops)
station)
SWi2
Station number setting switch STATION NO. 00 to 31 —

*1  The peripheral device for GPPQ side communicates with a modem with the following settings:

¢ Data bit length

® Parity bit

¢ Stop bit length

* Transmission speed

: 8 bits

: Non-parity

1 bit

: 19200 BPS (When communication is not possible, auto-
switched to 9600 BPS)

I Initial settings of the buffer memory

(a) Perform initial settings on the interface side that use the modem function as outlined below:

@ Modem connection channe! {Set using address 2EH)
Be sure to set the interface side that uses the modem function. However, at the
interface side that uses the modem function, all reception data other than modem
commands prior to the completion of the connection process with the modem will
be ignored (read and discarded).

Notify enabled/disabled (Set using address 2FH)

When notifying to a pager receiver/cellular phone/PHS, always set to “Notify.”

QBTEL connection (Set using address 36H)

When accessing the PC from the peripheral device for GPPQ through the QC24N
considering the QC24N as a Q6TEL, set as “Communication as Q6TEL.”
(When connecting direct shown in Section 8.2.3)

8-34
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@ No-communication interval time (Set using address 37H)

Even if the PC CPU on the QC24N loading station (local station) becomes STOP
state under the following circumstances, the line (telephone) with the partner
devices will be left connected. In order to prevent the line from being left connected
when the line is not in use, be sure to make the appropriate settings.

» When the PC CPU is stopped when the connected signal (X(n+1)2) is at the ON
state.

* This occurs because the program write after remote stop is enabled.

¢ When the PC CPU performs an error stop during self-diagnosis, etc.

Point

When setting the No-communication interval time as infinite wait (set value = 0), be sure to perform
line disconnection processing after the data has been communicated. If the line is left connected
for long periods of time without performing line disconnection after data has been communicated,
not only will telephone bills be applied, but it may violate electronic communication business laws.

{b) All transmissions using the modem function are transmitted in full-duplex.

Leave the following initial settings for the interface side that uses the modem function as
default.
(Default value)

(@ CD terminal check (Set using address 97H/137H) : Not checked

@ Communication system (Set using address 98H/138H)  : Full-duplex communication

(©) The processes that correspond to the following output signals may not be aborted.

Output signal Requesting process name
Y10 Initialization request (standby request)
Y11 Connection request
Y12 Disconnection request
Yi4 Notification-issued request

It is recommended to leave the following initial settings for the modem functions as default.
{Upon error, it will end due to time out.)
({Default value)

(M Number of connection retries (Set using address 30H) : 3times
@ Connection retry intervals (Set using address 31H) : 180 seconds
® |Initialization/connection time out (Set using address 32H) : 60 seconds
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8.4.5 Registration/reading/deletion of initialization command

The registration/reading/deletion of the data for initialization such as initialization commands for the
modem/TA connected to the QC24N side for data communication with the external device and pager
receiver/cellular phone/PHS notification using the QC24N modem functions are explained below.

I Registration destination of the data for initialization
(@ The data for initialization may be used by registering to the QC24N EEPROM or buffer memory.

@ The buffer memory may register the data for connection shown in Section 8.4.6 and will
register the data for initialization or data for connection in the designated area.

® ltis recommended to store the data for initialization to the EEPROM after completing the
debug process.

By registering it to the EEPROM, the registration process of the data for initialization will be
unnecessary thereafter.

@ ltis recommended that the data for initialization during the debug process is stored in the
buffer memory. The registration data in the buffer memory will be erased after starting up
the QC24N loading station again. It is necessary to register the data for initialization in the
buffer memory after each start-up of the QC24N.

| Types of data for initialization

(@ There are data for initialization that are registered in the EEPROM of the QC24N upon
shipping and data for initialization that are set by the user.

@ The number of times registered/number of possible registrations are shown in the chart below.

| Data for initialization registration number

(@ The registration numbers shown in the table below are used from the memory of the
registration destination.

@ The data for initialization registration number registered in the buffer memory is deter-
mined by the area of registration.

Registration Registration destination Registration number Number of
data g (Decimal (hexadecimal)) registrations
Data registered by the OS 2000 to 2004 (7DOH to 7D4H) 5
Data for |EEPROM -
il Data registered by the user 2500 to 2529 (9C4H to 9E1H) 30
nalzation 15 ffer memory | (All are set by the user) 32767 to -32737 (8001H to 801FH) 31

| Precautions during the registration of data for initialization

(@ The maximum size of the initialization commands that may be registered as one data for
initialization is 78 bytes (78 bytes in single-byte characters)

@ Do not include CR/LF (data code : ODH/OAH) in the data for initialization to be registered to
the QC24N. The CR/LF is automatically added at the end of the AT command by the QC24N.

@ The registration status of the data for initialization stored in the EEPROM may be checked
in the buffer memory (address : 226H to 228H (550 to 552).

When newly registering, register by designating an unregistered number.

When designating a registration number that has already been registered, first delete the
registration data in the preoccupied registration number prior to registration.

@ When connecting the QC24N to an external device using a cellular phone and a modem, set
the transmission speed supported by the cellular communication module on the modem side.



8. COMMUNICATIONS BY THE MODEM FUNCTION

MELSEC-QnA

| Registration contents at shipment

(@ The data for initialization registered in the EEPROM of the QC24N are shown below:

Registration number L
Hexadecimal Decimal Initialization command
7D0H 2000 ATQOV1ETX1\JO\Q2\V2\N3S0=1

7D1H 2001 ATQOVIETX1\Q2\V2\N3S0=1
7D2H 2002 ATQOVIETX1&K3\N3S0=1

7D3H 2003 ATQOV1E1X1&H1&8R23A3&D250=1
7D4H 2004 ATQOVIETXINJO\Q2\N3S0=1

@ If initialization commands other than listed above are needed, the data for initialization
needs to be registered to the EEPROM or the buffer memory of the QC24N.

* Perform the following setting in respect to the modem/TA connected to the QC24N side.

For settings other than listed below, perform the setting as specified by the modem/TA.

Setting contents Setting command example

— AT
Display the result code (or, return the result code). Qn
Set the result code as a word. Vn
Perform character echo. En
Dial tone and busy tone detection + X1 Xn
Set register O at 2 Sr=n
The modem and the serial speed are not equal. \Jn
Control RTS/CTS. \Qn
Control DSR. &Sn
Control DTR. &Dn
Enable extension result code (display MNP class). \Vn
MNP/normal mode auto selection \N3

» The following shows an specification example of the transmission speed supported by
the cellular communication module using the modem initialization command, when con-
necting the QC24N to an external device using a cellular phone and a modem.

For the detalils, see the manual of the modem used.

{(When changing the data for initialization of registration number 2003.)

ATQOVIE1X1&H1&R28A3&D0S0=1&N6

(When changing the data for initialization of registration number 2004.)

ATQOV1ETX1\JO\Q2\N3&D0+MS=,,9600, 9600S0=1
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I Data for initialization registration/reading/deletion method
(8) Inrespect to the EEPROM inthe QC24N

(@ Data for initialization registration/reading/deletion is performed using the EEPROM
access area in the buffer memory used in the registration/reading/deletion process of
the user registration frame (address : 2H to 2DH) and the EEPROM read/write signal
of the 1/0 signal (X/Y17 toX/Y18).

@ The buffer memory and the designated/stored value of each area that is used for the
registration, reading, and defetion process of the data for initialization are shown below.

For details, see Chapter 16 in the User’s Manual.

(Read the table by replacing the user registration frame with the data for initialization.)

Designation necessary
Address .
Name Designated/stored value (O)/unnecessary (X
Hexadecimal| Decimal Registration ‘Reading|DeIetion
oH 5 Registration/reading/ 0 : Norequest 2: Read request o
deletion instruction 1 : Registration request 3: Delete request
E b 0 : No frame number designated
rame num
3H 3 . e 2500 to 2529 : Registration number of the O
specification (*1) o
data for target initialization
Registration/reading/ 0 : Normal completion
4H 4 , " . . x (Stored)
deletion result storage (*2} | Other than O : Abnormal completion
1 to 78 : Number of registration data
5 5 Number of registration bytes (Applicable only to the
data bytes designation initialization command
section.)
User Arbitrary data that the user uses to control 0
6H 6 control registration data (manufacturer code, (St:re 9 X
Registration/| data control number, etc.)
7H 7 read data o o
to i Initialization | Data code for the initialization command
oDH 45 command for registration/read

*1  The data for initialization stored in the EEPROM of the QC24N upon shipping
cannot be deleted.

*2  When an abnormal completion occurs, the error code is stored. Perform correc-
tive actions and verification of the error content according to the User’s Manual.
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(® Anexample of a sequence program used for registration/reading/deletion of data for
initialization is shown below.

* Example of registration data for initialization

X1E: QC24N ready signal

X1E XIF .
—} 4 M0 X1F: WDT error signal
X20 ) i X
— | [PLS HI10 = Convert the registration command into pulse
MIOL M1 lu
— | #H —{ ¥V K1 Do H Set the registration request
{MOv  K2500 DI H Set the data for initialization registration
number
—{ MOV K26 D3 H Set the number of registration data bytes
—{ MOV K1 D4 H Set user controlled data {(control number)
" ATQOVIEIX1¥ o
~{ $MOV  J0¥Q2” D5 H Initialization command
[ $MOV  V2¥N350=1" D13 H Continuation of initialization command
¥o )
‘—}————{T0 H0 H2 DO K18 H Buffer memory write
—{RST M1 H
{SET MI1 H
[SET M19 H
M11 X18 Y18 . . .
—it AF +F {SET VI8 H Write the request signal is tumed ON
IEZ(E Mo P N
| | FROM HO H4 D2 K1 H Read the execution results
= KO P2 }——————{SEr M H When the normal completion, the complete
flag is tumed ON
{RST Y18 H When the write complete signal ON, the
request signal is turned OFF
{RST M1l H
X7
} {RST 19 H When the clear command of the flag, the
write flag is turned OFF
[END M
(item name) (Address) Buffer memory _ EEPROM -
Registration/reading/deletion instructions ~ 2H 1 ﬁrea2f500roreg|stratlon
0.
Frame number instructions 3H 2500 ~ -
Registration/reading/deletion resuits 4H o] -
Number of registration data bytes 5H 23 - 23
User control data 6H 1 — 1
7H Data for initialization
[ Initialization Initialization
Initialization command to [ command J — [ command J
2DH
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¢ Example of reading data for initialization

X1E: QC24N ready signal

XIE XIF .
—+ ¥ Mo > X1F: WDT error signal
X21
—t ~[PLS M13 H  Convert the read command into pulse
M13 X14
sl +f {MOV K2 Do H  Setthe read request
—{ MOV K2500 D1 1+  Set the data for initialization registration
number
MO .
—{}——————{T0 HO H2 DO K2 H Buffer memory write
{RST MI5 H
{SET M4 H
{SET M19 H
M14 X7 Y17 . .
it +F +F {SET Y17 H Read request signal is turned ON
‘_)9;7 MO P .
| i} {FROM HO H4 D2 K42 H Read execution results
I—[ KO D2 }—————SET MI5 H When the normal compiletion, the complete
flag is turned ON
{RST Y17 HH  Whnen the read complete signal ON, the re-
quest signal is turned OFF
{RST Mi4 H
X27
i} [RST MIS H When the clear command of the flag, the
write flag is turned OFF
{E¥0 M
(Item name) (Address) Buffer memory _ EEPROM
Registration/reading/deletion instructions ~ 2H 2 ﬁreggggreglstratlorﬂ
[%
Frame number instructions 3H 2500 ~
Registration/reading/deletion results 4H 0 -
Number of registration data bytes 5H 23 - 23
‘User control data 6H 1 -— 1
7H Data for initialization
S Initialization Initialization
Initialization command to [ command -— [ command ]
2DH
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* Example of deletion data initialization

XIE  XIF
it +F
x22
—} { PLS
Mg MI7
i {MOV K3
{ MOV K2500
MO
‘— }———————[T0 HO H2 D0
{ RST
{ SET
{ SET
M7 X8 Y18
mml +F b { SET
l_x_uz M0 P
F { FROM HO H4 D2
L= K0 D2 }—————————SET
I RST
{ RST
x27
—} {RST

(M0

Mi6

DO

D1

K2

M18

M17

M19

Y18

K42

M8

Y18

M17

M19

(Item name)

(Address)

Registration/reading/deletion instructions 2H

Frame number instructions 3H

Registration/reading/deletion results 4H

Number of registration data bytes 5H

User control data 6H

7H

Initialization command to
2DH

Buffer memory

3

2500

0

b

X1E: QC24N ready signal
X1F: WDT error signal

Convert the delete command into pulse
Set the delete request

Set the data for initialization registration
number

Buffer memory write

Write request signal is tumed ON
Read execution results

When the normal completion, the complete
flag is turned ON

When the write complete signal ON, the
request signal is turned OFF

When the clear command of the flag, the
write flag is turned OFF

_ EEPROM
Area for registration
No. 2500
~—

-/

Initialization data
is invalid
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(b} In the case of the buffer memory of the QC24N

@ The data for initialization write (registration)/read is performed by designating a corre-
sponding area that is compatible with registration number 8001H to 801FH in respect
to the area for user registration frame registration (address : 1B00 to 1FF6H).

When deleting the data for initialization, write “0” to the number of registration data
bytes designation area.

An overview of the buffer memory used in the writing, reading, and deleting process of the data

for initialization as well as the designated value for each area are shown in the table below.
For details, see Chapter 16 in the User’'s Manual.
(Read the table by replacing the user registration frame with the data for initialization.)

Designation necessary
Address .
Name Designated/stored value (O)/unnecessary (x)
Hexadecimal| Decimal Write | Read | Deletion
Number of 0 : When deleting
registration | 1 to 78 : Number of registration data bytes
1B0OOH 6912 . o @]
data bytes {Applicable only to the initialization
. .| designation command section.) Read
Registration rocess-
nurmber User Arbitrary data that the user uses to control o P .
. . ing
1BO1H 1 trol
6913 8001H Zon ro registration data (manufacturer code, UNNGECES-
ata control number, etc.) sary «
1BO2H 6914 . . .
to to Initialization | Data code for the initialization command
1B28H 6950 command for register
Number of 0 : When deleting
registration | 1 to 78 : Number of registration data bytes
1B29H 6953 . P O
data bytes {(Applicable only to the initialization
_ idesignation command section.) Read
Registration - rOCESS-
nurmboer User Arbitrary data that the user uses to control pro
1B2AH 6954 control registration data (manufacturer code, o ng
8002H unneces-
data control number, etc.)
sary X
1B2BH 6955 e
to to Initialization | Data code for the initialization command
for register
1B51H 6993 command 9
Number of 0 : When deleting
registration |1 to 78 : Number of registration data bytes
1FCEH 8142 . N O
data bytes (Applicable only to the initialization
| designation command section.) Read
Registration - rOCEsS-
nurmber User Arbitrary data that the user uses to control pro
1FCFH 8143 control registration data (manufacturer code, C "9
801FH unneces-
data control number, etc.)
sary X
1FDOH 8144
; ; Initialization | Data code for the initialization command
0] 0]
for register
1FF6H 8182 command °

(® The contents of the data to be written into the designated area that is compatible with
registration number 8001H to 801FH is the same as the situation in respect to the
EEPROM.
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@ Anexample of a sequence program used for writing (registering) of data for initializa-

tion is shown below.

* Example of writing data for initialization to the registration number 8001H area

X1E: QC24N ready signal

Convert the registration command into

Set the number of registration data bytes

Set the user control data (controt number)

Continuation of initialization command

Data for initialization

XIE XIF
L} by M X1F: WDT error signal
X23
i —{PLS MID H
pulse
M1
s {MOV K26 Do 1
{MOV KI D1 H
* ATQOVIEIX1¥ o
—{ $MOV  Jo¥Q2" H  Initialization command
{ $MOV  V2¥N350=1" D10 H
MO §
f {T0 HO HIBOO DO K15 H Buffer memory write
[SET M1 H Complete flag is turned ON
[END H
(ltem name) Data register (Address)  Buffer memory
Area for registration
No. 8001H
Number of registration data bytes Do 23 1BOOH 23
User control data D1 1 1BO1H 1
D2 1B0O2H
- Initialization Initialization
Initialization command to [ command J to [ command J
D13 1BODH
to
1B28H

8-43
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8.4.6 Registration/reading/deletion of data for connection

This section explains the registration/reading/deletion of data for connection such as the telephone
number of the partner device and notification messages that are used for communicating data with
external devices and notify pager receivers/cellular phones/PHS using the QC24N modem functions.

I Registration destination of data for connection
(D The data for connection can be used by registering to the QG24N’s EEPROM or buffer
memory.

(@ The buffer memory can register the data for initialization shown in Section 8.4.5. The
data for initialization or data for connection will be registered in the applicable area.

® ltis recommended to store the data for connection to the EEPROM after completing the
debug process.

By registering it to the EEPROM, the registration process of the data for connection will
be unnecessary thereafter.

@ ltis recommended to store the data for connection during the debug process in the
buffer memory. The registration data in the buffer memory will be erased after the
starting up the QC24N loading station again. It is necessary to register the data for
connection in the buffer memory after each start-up of the QC24N.

Types of data for connection

@ All data for connection are registered and used as defined by the user.

@ The number of possible registrations are shown in the table below.

| Data for connection registration number
@ The registration numbers shown in the table below are used by the memory of the
registration destination.

@ The data-for-connection registration number registered in the buffer memory is deter-
mined by the area of registration.

Registration data Registration destination (DZiﬁ‘;ﬁlt-:::aZuegﬁ ;I)) Number of registrations
Data for EEPROM 3000 to 3029 (BB8H to BD5H) 30
, (All are set by user)
connection Buffer memory -32767 to -32737 (8001H to 801FH) 31

| Precautions during the registration of data for connection

@ The maximum size of data that can be registered as one data for connection is 80
bytes. Do not deviate from the following data sizes for the following items:

Message area for notification = 36 bytes, data-for-connection area = 44 bytes

@ Designate the messages for notification accordingly with the display designation of the
partner devices.

(® The registration status of the data for initialization stored in the EEPROM can be
checked in the buffer memory (address : 223H to 225H (547 to 549)

When newly registering, register by designating an unregistered number.

When designating a number which is already registered, delete the registered data for
that number first, then perform the registration.
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| Data for connection registration/reading/deletion method
(@) Inrespect to the EEPROM in the QC24N

(@ Registration/reading/deletion of data for connection is performed using the EEPROM
access area in the buffer memory used in the registration/reading/deletion process of
the user registration frame (address : 2H to 2DH) and the EEPROM read and write I/O
signals (X/Y17 to X/Y18).

@ The buffer memory and the designated/stored value of each area used for the regis-
tration, reading and deletion process of data for connection is shown below.

Designation necessary
Address .
Name Designated/stored value {O)funnecessary ()
Hexadecimal| Decimal Registration |Reading |De|etion
Registration/reading/ 0 : Norequest 2 : Read request
2H 2 deletion designation 1 : Registration request 3 : Delete request ©
0 : No frame number designated
3H 3 Frarlne nL.meer 3000 to 3029 : Registration number of the O
designation )
target data for connection
Registration/reading/ 0 : Normal completion
4H 4 . . . . x (Stored)
deletion result storage (*1) | Other than O : Abnormal completion
Number of registration 80 : Number of registration
oH 5 data bytes designation data bytes
6H 6 o , O X X
o o Data for connection Messages for notlﬁcatllon to be registered/ (Stored)
>DH 45 read, data for connection

*1 When an abnormal completion occurs, the error code is stored. Perform corrective
actions and verification of the error content according to the User’'s Manual.

(® The data structure in the data for connection area in the buffer memory that is used for
the registration, reading and deletion process of the data for connection is shown
below, as well as designated values and stored values.

For other than data for connection area, see Chapter 16 in the User’s Manual.
(Read the table by replacing the user registration frame with data for connection.)
Data for connection
H) L
Message area for notification (36 bytes) Connection data area (44bytes)
A A F Y F ¥ A A A F 3 F Y
Pager receiver designation (2)
Telephone number (18)
External line dialing (2)
Line types (2)
(Open) (20)
Wait time for message transmission (2)
Message (30)
Message length (2) (Data name (number of bytes})
(Open) (2)
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(Data for connection area) -+ 44 bytes

Data name

Designated/stored value and contents

Number of bytes

Data type

Pager receiver
designation

Whether or not notification is performed, and the notification target
module are designated.
0 : No notification
1 : Notification performed, target device = NTT DoCoMo
2 : Notification performed, target device = Tele-Message
3 : Notification performed, target device = Other than above
* |n the case of 3 above, the wait time for message transmission in
the notification message must be designated.

Binary

Telephone number

e The other party’s phone number used to establish line connection
when communicating data or performing notification is designated.
(Any phone number, even non-NTT numbers can be used)

¢ When phone number is less than 18 characters, a space (code:
20H) must be entered for the remainder.

18

ASCIi

External line dialling
number

The external-line access number required when performing data

communication/notification to the partner device is designated here.
Oto9
10()
11@#)
255

: External-line access number on the QC24N side

: No external-line access number required on the QC24N side

Binary

Line type

The line type used to perform data communication/notification with
the partner device is designated.

0 : Pulse

1:Tone

2:ISDN

Binary

(Open)

Designate “0.”

20

Binary

(Notifying message area) --- 36 bytes

(Designated when performing notification)

Data name

Designated/stored value and contents

Number of bytes

Data type

Wait time for
message
transmission

The wait time after line connection until message transmission is
designated. (Unit: seconds)

Oto255 :Waittime
* Valid when the pager receiver type designation is “3.”

Binary

Message

Designate the notification message according to the display specifica-
tion on the other party’s device.

30

Binary

Message length

The number of specified message bytes shown above is designated.
0 : No message designation
1 to 30 : Number of message bytes

Binary

{Open)

Designate “0.”

Binary
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@ An example of a sequence program used for data for connection registration/reading/
deletion is shown below.

« Example of registration of data for connection
X1E: QC24N ready signal

XIE XIF :

N 1 —M D X1F: WDT error signal

X24 R . .

i — {PLS  M20 H Convert the registration command into
pulse

M20 M21

—it # [MV K1 D0 H Set the registration request

{MOV  K3000 DI H Set the data-for-connection registration

number

{Mv k80 D3 H  Setthe number of registration data bytes

{ POV KO b4 K40 H Clear the data storage device for connection
{MOvV KO D4 H Set the pager receiver designation
(Notification is not executed)
{ $MOV  °052723nnnn” DS H Set the telephone number
{gMov * ’ D10 H Set the space to the remainder of the tele-

phone number designation area

{MOV  HO D14 H Set the external-line dialing number (0)

{MOV KI D15 H Set-the line type (tone)

MO
—————T0 10 H2 DO K44 H Buffer memory write

{RST M2 H

{SET M2l H

{SET M29 H

— 3 —{ SET  YI8 H Write request signal is turned ON
|£€3 MO P .
f |} { FROM HO H4 D2 K1 H Read the execution result
L: KO P2 p———{SET M2 H When the normal completion, the complete
flag is turned ON
{RST Y18 H When the write complete flag ON, the re-
quest signal is turned OFF
—{RST M2I H
X27
mml —[RST M2 H When the clear command of the fiag, the

write flag is turned OFF

{2 H

* For a image diagram of registration, see the read example diagram.
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X1E: QC24N ready signal
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ﬂl; x“l’l -
! -+ o > X1F: WDT error signal
X25
ik [PLS M23 1 Convert the read command into puise
123 M24
— ———f {MOV K2 Do H  Setthe read request
{MOV  K3000 D1 H Set the data for connection registration
number
MO
—f———{T0 HO H2 Do K2 H Buffer memory write
{RST M25 H
[SET M24 H
{SET M29 1
H24|; 17 Y17
—t #F +F {SET Y17 H  Read request signal is turned ON
)(17I MO p
I 1+ {FROM HO He D2 K42 H Read the execution result
= K0 B2 }F————{SET M25 H  When the normal completion, the complete
flag is turned ON
{RST Y17 H~  When the read complete flag ON, the re-
quest signal is turned OFF
[RST M24 H
ki
2* {RST  M29 H When the clear command of the flag, the
write flag is turned OFF
{END
(Item name) (Address)  Buffer memory EEPROM
Registration/reading/deletion instructions ~ 2H 1 Qrezgoororeglstratlon
o.
Frame number instructions 3H 3000
Registration/reading/delstion results 4H 0 -—
Number of registration data bytes 5H 80 - 80
6H 0 0
to to -« to Connection data
1BH 0
Data for connection 1CH o
M
ge for
to to - to notification
2DH 0 o]
80079 78 to 77 76 to 47 46t045 44 to 25 24t023 22 to 21 20 to 3 2 to 1(Byte number)
| OH | OH | OH I OH l OH | 1H | OH | "052723nnnn" | OH I
Open Open Pager receiver
(Gpen) o Message (Open) External line d%si nation
Transmission dialing number  Telephone (%4)
message length Wait time for Linetype  (D14) number
message transmission (D15) (D13) to (D5)



8. COMMUNICATIONS BY THE MODEM FUNCTION MELSEC-QnA

* Example of deletion data for connection
X1E: QC24N ready signal

g
=
=3

XIF
L

—ik M X1F: WDT error signal
X26 . .
— | {PLS M26 H  Convert deletion command into puise
M26 M27
—F +F —{ M0V K3 DO H  Setthe delete request
{¥0v 3000 DI H  Set the data for connection registration
Yo . number
—b———{70 H H2 D0 K2 H  Buffer memory write
{RST M28 H
[SET M27 H
{SET M29 H
M27 X18 Y18 }
—it H #H [ SET YIS H  Wirite request signal is turned ON
‘E&{i MO P :
F {— —{ FROM HO H4 D2 K1 H  Read the execution result
|—(= KO D2 }———SET M28 H When the normal completion, the complete
flag is turned ON
{RST Y18 H When the write complete signal ON, the
reguest signal is turned OFF
{RST M27 H
X7
—it -[RST M29 H  When the clear command of the flag, the
write flag is turned OFF
{BD  H
(Iltem name) (Address)  Buffer memory EEPROM
Registration/reading/deletion instructions ~ 2H 3 ﬁrez I)oororeglstratmn
0.
Frame number instruction 3H 3000 - -
Registration/reading/deletion results 4H 0 «
Number of registration data bytes 5H
6H Data for connection
Data for connection to is invalid
2DH
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(b) Inthe case of the buffer memory of the QC24N

@ The data for connection write (registration)/read is performed by designating a corre-
sponding area that is compatible with registration number 8001H to 801FH in respect
to the area for user registration frame registration (address : 1B00 to 1FF6H).

When deleting the data for connection, write “0” to the number of registration data
bytes designation area.

@ An overview of the buffer memory used in the writing, reading and deleting process
of the data for connection as well as the designated value for each area are shown
in the table below.

For details, see Chapter 16 in the User’s Manual.

(Read the table by replacing the user registration frame with data for connection.)

Designation necessary

Addr
ess Name Designated/stored value (O)/unnecessary (%)
Hexadecimal| Decimal Write | Read | Deletion
Number of
registration 0: When deletin
1BOOH 6912 o9 9 o |Read | o
) . |databytes |80: Number of registration data bytes process-
Registration . . .
b designation ing
number
1BO1H 6913 Notification message for the data for unneces-
8001H Data for . . . sary
to to . connection 1o be registered, connection O X
connection
1B28H 6952 data
Number of
registration 0: leti
1B290H | 6953 9 When deleting o | Read | O
.. .. idatabytes |80: Number of registration data bytes process-
Registration . . .
b designation ing
number
1B2AH 6954 Notification message for the data for unneces-
8002H Data for ) , , sary
to to , connection to be registered, connection O X
connection
1B51H 6993 data
Number of
registration 0: When deletin
1FCEH | 8142 9 S o | Read | o
) . |databytes |80: Number of registration data bytes process-
Registration . . i
designation ing
number -
1FCFH 8143 Notification message for the data for unneces-
801FH Data for i ) . sary
to to . connection to be registered, connection O X
connection
1FF6H 8182 data

(® The contents of the data to be written into the designated area that is compatible with
registration number 8001H to 801FH is the same as the situation in respect to the
EEPROM.
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@ An example of a sequence program used for writing (registering) of data for connec-
tion is shown below.
e Example of writing data for connection to the registration number 8002H area
X1E: QC24N ready signal
ﬂ I Xlgf —(M0 :)J X1F: WDT error signal
%27 . . .
Lt [PLS M20 H Convert the registration command into
pulse
M20 .
-} —{MOV K80 D0 1  Setthe number of registration data bytes
{ FMOV KO Dl K40 H Clear the data storage device for connection
—{ MOV KO D1 H Set the pager receiver designation
(Notification is not executed)
{$MOV " 052723nnnn" D2 H  Set the telephone number
{sMov " ’ D7 H Set the space to the remainder of the tele-
phone number designation area
[MOV  HO D11 }  Set the external line dialing number (0)
{¥v Kl D12 1 Setthe line type (tone)
MO
f {10 HO H1829 DO K41 H  Buffer memory write
—{SET M2 H
{END 1+
(item name) Data register (Address) Buffer memory
Area for registration
No. 8002H
Number of registration data bytes Do 80 - 1B29H 80
D1 1B2AH
to (Connection data) - to (Connection data)
D22 1B3FH
Data for connection
D23 1B40H
(Data for (Data for
to notification) - to notification)
D40 1B51H
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8.4.7 Initialization of modem/terminal adapter

The initialization of the modem/TA connected to the QC24N, used for communicating data and per-
forming notifications to pager receivers/cellular phones/PHS using the QC24N modem function, will be
discussed.

| Requirements for initialization
Perform the foliowing setting and registration:
@ The QC24N initial settings as shown in Section 8.4.4

@ The data for initialization registration shown in Section 8.4.5, when initializing the modem/
TA with the data for initialization set by the user.

It is possible to initialize and connect by performing the connection process by designating
the data for initialization and data for connection . (See Section 8.4.8.)

I Buffer memory used in initialization

This is determined by the number of data for initialization to be used among the data for
initialization registered in the EEPROM or the buffer memory of QC24N.

The designated values for the buffer memory are shown below:

Used buffer memory The number of data for initialization used and
N Address (CH1/CH2) buffer memory designated value
ame
Hexadecimal| Decimal When number used =1  |When number used = 2 or more
Dat bor f 7D0OH to 801FH :
Caa numberior 34H 52 Data for initialization OH
initialization designation . )
registration number (1)
Transmission-in-progress (During initialization, the data
user registration frame B6H/156H | 182/338 registration number currently
number being sent is stored.
CR/LF output designation | B7H/157H | 183/339 0 (default value)
Output head pointer
. . B8H/158H | 184/340 1 to 100 (See (D)
designation
Number of oLtputs desig- BOH/159H | 185/341 110 100 (See @)
. o] ce
nation (Unused)
First BAH/15AH | 186/342
Output frame 20 BBH/1SBH | 187/343 7DOH to 801FH :
number ~ Data for initialization
. . to to to . . .
designation ~ registration number (*1)
Hundredth  [11DH/1BDH| 285/445

*1  The data for initialization registration number to be used is designated.
7D0H to 7D4H (2000 to 2004) : Data registered by the OS
9C4H to 9E1H (2500 to 2529) : Data registered in the EEPROM by the user
8001H to 801FH (-32767 to -32737): Data registered in the buffer memory by the user
@ Output head pointer designation area (address: B8H/158H)
Designate the location of the head position (n-th unit) in the output frame number designa-
tion area to which the registration number of the data for initialization to be sent is written.
1 :Transmitted form the first unit
to
100 : Transmitted from the 100th unit

8 - 52

MELSEC-QnA
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@ Number of outputs designation area (address: BOH/159H)

The number of data for initialization units to be transmitted starting from the location set by
the output head pointer designation area is designated here.

1 : 1 data will be transmitted

to

100 : 100 data will be transmitted
| I/0 signals used in initialization

The initialization request signal (Y10), initialization complete signal (X10) and initialization/con-
nection abnormal complete signal (X13) are used.
(Example) When initializing the modem connected to CH1 of the QC24N using two set of

data for initialization (registration numbers 8001H and 8002H) that are registered
in the buffer memory

Address Buffer memory (Designated value)
Transmission-in-progress
B6H frame number prog 0
B7H CR/LF output designation | 0
BSH Output header pointer P . O_ut of Fhﬁoutpgt frame numbers, from which one the transmission
designation will be initiated is designated.
B9H Number of outputs 2 * T @ QOut of the output frame numbers, the number of units to be
- transmitted is designated.
BAH 1st unit 9C4H
BBH 2nd unit 9C5H
BCH Output 3rd unit 8001H [ A | e Data for initialization registration number is designated.
BDH frame 4th unit 8002H
number
BEH 5th unit 9DOH
BFH 6th unit 9D1H

* The QC24N will transmit the data for initialization in the designated order.

Must be designated prior to the
modem initialization request.

Initialization request

Y10 ﬂ

N
v
\

’

Initialization completion X10

\
N
L
1
\

(Normal completion)

Initialization/connection abnormal  X13
completion

~
-

»

(Abnormal completion)

After the designated number of initialization retries
have been executed

3
[
]
]
1
1
'
i
T
]
]
i
1
]
i
1
\
1
[l
[l
3
\
[}
[}
1
[}
1
1
)
\
)

[

. ‘\\ Initialization data Registration number 8002H
QC24N \

\ 1
N ]

Initialization data Registration number 8001H

Modem

'
]

i

'

1

:

Il
v
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| Precautions during modem/TA initialization

After the initialization for the QC24N-side modem/TA has been completed by the PC CPU, the
QC24N monitors the status of the modem/TA as long as the initialization complete signal (X10)
is ON.

If the line to the modem/TA is disconnected during the initialization complete signal (X10} is
ON, the QC24N will automatically start the initialization process of the modem/TA when the
line is restored regardless of the ON/OFF setting of the initialization request signal Y(n+1)0.

| Modem/TA initialization program example

An example of the modem/TA initialization program by the PC CPU is shown below.

» Example of using one data for initialization

X12: Connection in progress signal
X1E: QC24N ready signal

X1F: WDT error signal

MO: QC24N inaccessible flag

X1E XIiF .
I +F Q0 M1: Data registration complete flag for
initialization

T Q30 - See Section 8.4.5

M30:Initialization enabled flag
MO P
i —{T0 HO H2E K1 K1 H Initial settings of the QC24N
See Section 8.4.4
P
{T0 HO H37 K10 K1 H - Set the modem connection channel on the QC24N
- Set the no-communication interval time (10 minutes)
X20
—t [PLS 31 H  Converithe modem initialization command into pulse
M31 M30
It i {T0 HO H34 K2500 K1 H Modem/TA initialization
- Designate the data number for initialization
{SET Y10 H - Initialization request signal is tumed ON
[ SET M39 H
Y10 X10 e .

I} T [ SET M3 H - When the initialization complete signal ON,
the initialization complete flag is tumed ON
and request signal is turned OFF

[RST Y0 H e 9
X13 MO P
I it { FROM HO H221 D100  KI H - When the abnormal complete signal
ON, the error code is read and request
ignal i FF
—IRST Y10 H signal is turned Of
X27
— {RST M39 1  When the clear command of the flag, the
initialization request and the complete flag
are tumed OFF
—{RST M3 H
—{EN
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* Example of using two data for initialization

X12: Connection in progress signal
X1E: QC24N ready signal

X1F: WDT error signal

MO: QC24N inaccessible flag

X1E XIF . .
It o M1: Data registration complete flag for
Mo M1 M3 X10 X12 X13 Yi0 initalization
—t ik +F +F +F F #f (M30 See Section 8.4.5
Yo > M30:Initialization enabled flag
—iF {T0 He HE Kl K1 H Initial settings of the QC24N
> See Section 8.4.4
{T0 HO H37 K10 K1 H - Set the modem connection channel on the QG24N
Set the no-communication interval time (10 minutes)
X20
it {PLS M31 H Convert the initialization command into pulse
¥31 W30 Modem/TA initialization
al it {T0 HO H34 (] K1 HH - Specify the data number for initialization
{MOV KO DO H - Set the CR/LF output designation
[MOV K1 D1 H - Set the ou{put header pointer
{MOV K2 D2 H - Set the number of outputs
[MOV H8001 D3 H - Set the data number for initialization
(first unit)
-{MOV  H8002 D4 H (second unit)
{10 HO HoBY DO K5 H . Write to the user-registration frame for
transmission designation area
—[ SET Y10 H - Initialization request signal is turned ON
{SET M39 H
Y10 )(10I .
— } {SET M3 H - When the initialization complete signal
ON, the initialization complete flag is
RST Y10 H turned ON and the request signal is
turned OFF
X3 MO P )
b { | { FROM HO H221 D100 Kl H - When the abnormal complete signal
ON, the error code is read and the re-
uest signal is turned OFF
(RT Y0 M questsg
X27
e {RST M39 HH When the clear command of the flag, the
initialization request and the complete flag
are turned OFF
fRST M3 H
{END
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8.4.8 Line connection

This section explains the connection (dialing) with the partner devices for the purpose of data commu-
nication with external devices using the QC24N modem functions.

In case of notification to a pager receiver/cellular phone/PHS, the line is connected while the notifica-
tion is being processed. The connection processing such as a connection request (Y11) to 1/O signal
is, therefore, unnecessary.

* The data for connection indicated in this section should be set to perform the notification processing.

| Requirements for connection

Complete the following settings and registrations in advance.

(@ The initial settings for the QC24N as shown in Section 8.4.4

@ The registration of the data for initialization as shown in Section 8.4.5
® The registration of the data for connection as shown in Section 8.4.6

@ The initialization of the modem/TA connected to the QC24N side as shown in Section
8.4.7

In addition, both the initialization and line connection can be conducted simultaneously
by designating the data for initialization and data for connection to perform connection
processing.

For the data setting for initialization to perform initialization and line connection simulta-
neously, see Section 8.4.7. Explanation on the above-mentioned setting is omitted in
this section.

I Buffer memory used in line connection

The buffer memory is determined by whether the line is connected from the QC24N side or the
partner device.

The buffer memory used and designated value are explained below.
@ When initiating line connection from the QC24N
e Data number for connection designation area {address : 35H(53))
The data for connection registration number is designated.
BBSH to BD5H (3000 to 3029) : Data registered to the EEPROM by the user

8001H to 801FH (-32767 to -32737) : Data registered to the buffer memory by
the user :

@ When initiaing line connection from the partner device

Since the line connection processing is not necessary on the QC24N side, the line con-
nection buffer memory is not used.
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| I/ signals used in line connection

Connection request signal (Y11), dial in progress signal (X11), connection in progress signal
(X12) and initialization/connection abnormal complete signal (X13) are used.

(Example 1) When performing the line connection from the QC24N side only following the
completion of initialization

Buffer memory for connection 0 ><“

Address : 35H(53)

3000

Normal completion

[}
]
1
|
1
1
|
]
]
1
]
)
|
'
v
1

Connection request Y11 . ’F d ”|

v
[y

Initialization X10 (ON)
completion

Dial in progress X11

Connection in X12
progress

RS-232C CD terminal i j ’

Abnormal completion

Connection request Y11 |.\ T
Initialization X10 (ON) ' : \
completion : H E
Dial in progress X11 \“ﬂ\ 4 ] '
Connection in X12 (OFF) : P :
progress : o :
Initialization/ X13 ; . ,l_ opl
connection abnormal \ T
completion ! ;
RS-232C CD terminal (OFF) i

' :

Dial ™ Dial [ Diat [— Dial (Dialing)

J

v
Retry (In case of three times)
* Connection channel and retry operation are performed using the buffer memory setting.
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{Example 2) When performing the initialization and the line connection from the QC24N side
simultaneously

Buffer memory for initialization >< (See Section 8.4.7.)

'

-

Buffer memory for connection 0

3000
Address : 35H(53)

Normal completion

Connection Y11 *P,» .~ *I
request \

Initialization X10 A

completion

Dial in progress ~ X11

Connection in X12
progress

RS-232C CD terminal

1
1
1
'
]
1
T
]
|
]
|
'
'
]
T
'
1
1
]
i
'
]
]
i
]
1
1
T
v
[}

‘1 Modem initialization "' \‘I Dial |~ ---- -7

(See Section 8.4.7.)

Abnormal completion

Connection Y11 | N . ’I\——

request

~
\
’

Initialization X10
completion

-

v

Dial in progress ~ X11

Connection in X12 (OFF) .:

progress i ; .

Initialization/ X13 -: .- _4___/ - I
connection abnormal ' ;

completion | ;

RS-232C CD terminal (OFF) i ;

1
[
1
'
i
[
'
T
'
v
]
]
'
]
'
T
1
t
]
i
]
]
1
]
T
1
]
1
'
1
]
'
.
1
i
]
]
'
'
1
1
1

’

/!

Modem initialization Dialing
(See Section 8.4.7.) - \

Dial [ Dial - Dial -1 Dial

J

v
Retry (In case of three times)
* Connection channel and retry operation are performed using the buffer memory setting.
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(Example 3) When initiating the line connection from the partner device after the completion of
initialization

Buffer memory for connection o]

Address : 35H(53)

Connection Y11
request

Initialization X10
completion

Dial in progress ~ X11

(OFF)

(ON)

(OFF)

(Normal connection)

Connection in X12
progress .'
i (Normal connection)
RS-232C CD terminal ;. —PI- ’
o
A 1
: | !
: ' '
E Password ! ! Response
! £
i g v
%{____J
Communication only when connected
with peripheral devices for GPPQ
Point

(1) The connection channel on the QC24N side is set in the modem connection channe! designa-
tion area (address : 2EH{46)) of the buffer memory.

(2) Abnormal processing when the partner device initiate the line connection is left entirely to the
partner device.
There is no method on the QC24N side to check a line connection error occurrence at the
partner device.

| Precautions during the line connection

(0 During connection to the peripheral devices for GPPQ, the GPPQ side will consider the
QnACPU station with QC24N installed as the PC CPU station (or connected) with Q6TEL
installed.

When the password for QBTEL is set on the GPPQ side, the Q6TEL password (*1) is first
transmitted from the peripheral device for GPPQ upon completion of connection. How-
ever, because QC24N does not control the QBTEL password, it can not determine whether
or not it received the correct password.

The QC24N then returns a corresponding response, enabling data read/write and status
control for the PC CPU thereafter.

*1  The password is entered on the peripheral device for GPPQ side using the keyboard,
prior to access, with character strings for PC access enabled/disabled through QETEL.

@ Prior to data communication with external devices, determine when and which station will
perform the line connection {dialing) and line disconnection processing to the partner device.
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| Line connection program example

An example of a line connection program is shown below.

* Example of initiating line connection from the QC24N side following the initialization completion

X1E XIF
—it +F (MO
l*lOI }12” MBIL )(IJOL X12 X13 Y11
[—h 1t 11 133 7‘!{ JI{ }{ GHO
QC24N Initial setting
Data for initialization registration
Data for connection registration
Modem/TA initialization
X2l
F [PLS M4l
M41 M40
—1 f {T0O HO H35 K3000 K1
[SET YI1i
{SET  M49
Y11 X12
— F [SET M4
fRST YII
X13 MO P
} {— { FROX HO H221 DIl KI
{RST Y11
X27
F [RST  M49
{RST M4
[ END

H

H

X10: Initialization complete signal
X1E: QC24N ready signal

X1F: WDT error signal

MO: QC24N accessible flag

M2: Data registration complete flag for

connection
See Section 8.4.6
M3: Initialization complete flag
M40:Connectable flag
See Section 8.4.4.
See Section 8.4.5.
See Section 8.4.6.-

See Section 8.4.7.

Convert the line connection command into pulse

Line connection
- Set the data number for connection

Connection request signal is tumed ON

- When the connection in progress sig-
nal ON (normal completion), the con-
nection complete flag is tumed ON and
the request signal is turned OFF

- When the abnormal completion signal
ON, the error code is read and the re-
quest signal is turned OFF

When the clear command of the fiag, the
connection request and the complete flag
are turned OFF



8. COMMUNICATIONS BY THE MODEM FUNCTION MELSEC-QnA

* Example of simultaneous execution of initialization and line connection from the QC24N side

X10: Initialization complete signal
X12: Connection in progress signal
X1E: QC24N ready signal

X1F: WDT error signal

MO: QC24N accessible flag

XIE  XIF M1: Data registration complete flag for
A - . .
it Eg 0 initialization
MO M M2 ¥ X10 12 X13 Y10 i1 M2: Data registration complete flag for
— ] —| +F +F +F +F +F HF——M40 connection
See Section 8.4.6
M3: Initialization complete flag
) M40:Connectable flag
- QC24N initial setting ' See Section 8.4.4.
Data for initialization registration : See Section 8.4.5.
Data for connection registration See Section 8.4.6.
X1
—i {PLS M4l H  Convert theline connection command into pulse
Mal M40 Initialization and line connection for modem/TA
— | 1k {T0 HO H34 k2500 Ki H - Set the data number for initialization
{T0 HO H35 K3000 K1 H - Set the data number for connection
{SET Y11 H - Connection request signal is tumed ON
[ SET M489 H
Y1l )(12I
— {SET M3 H - When the connection in progress sig-
nal ON {normal completion), the initial-
[SET M4 H ization complete flag and connection
complete flag are tumed ON and the
reguest signal is turned OFF.
{RST Y1l R
X13 MO P
————F————————{FROM HO H221  DIOI K1 H - When the abnormal complete signal
ON, the error code is read and the re-
S H quest signal is turned OFF.
X27
it {RST M49 H  When the clear command of the flag, the
connection request and the complete flag
1 FF
[RST M3 H are turned Ol
{RST M4 H
{END 1

When the line connection is initiated from the partner device, neither registration, setting
nor connection processing is necessary.

As shown in example (3) of this section’s , data communication is possible if the connec-
tion in progress signal (X12) turns ON after the completion of QC24N modem/TA initialization.

For an example of the modem/TA program for initialization, see Section 8.4.7.

8 -61
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8.4.9 Data communication and notification

This section explains the cautions for data communication with the partner device using QC24N mo-
dem function and procedures for notification to pager receivers/cellular phones/PHS.

I Requirements for data communication and notification
(a) When communicating data with external devices

Perform the appropriate processing up to line connection or modem/TA initialization, de-
pending on whether or not the line connection is initiated from the QC24N side.

After line connection, data communication can be performed using a dedicated protocol/
non-procedure protocol/bidirectional protocol in full-duplex communication.

() When initiating the line connection from the QC24N side
Processing up to line connection as shown in Section 8.4.8
® When the line connection is initiated from the partner device
Processing up to the initialization of the modem/TA as shown in Section 8.4.7.
(b) When notifying to pager receivers/cellular phones/PHS
Perform processing up to the initialization of the modem/TA as shown in Section 8.4.7.

*

In notification to pager receiver/cellular phones/PHS, since the line connection is per-
formed during notification processing, line connection processing is unnecessary. How-
aver, be sure to register data for connection.

| Buffer memory used and I/0 signals

(8 When communicating data with the partner device

Only buffer memory and I/0 signals the user uses for data communication (dedicated
protocol/non-procedure protocol/bidirectional protocol).

Communicate data using the connection in progress signal (X12) ON as the interlock signal.

X12 E"'"'""""""'"""""'"""""""'"""“"""""':
’—: Program for data communication :
: H

There is no I/O signal or buffer memory for modem functions used in data communication.

Initialization Yi0 |~ -\ . )l

request

Initialization X10
completion

(ON)

Connection Y1
request

!

A (oN)

Connection in X12
progress

RS-232C CD terminal

(ON)

Initialization Dial 4— Data communication is possible. —»
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This section explains the general procedure for non-procedure protocol/bidirectional pro-
tocol {executed in full-duplex communication) data communication using the modem func-
tion between the PC CPU with QC24N installed.

Station A

QnACPU QC24N

i

-
-
CHI1 B

Modem

1

RS-232C cable

(General Procedure)

Station A .
(connection request side)

©@Ee®EO

connection.

Connection

ﬁ

Public line

Communication

Modem

RS-232C
cable

Station B
QnACPU QC24N
[
1l
CH1 D
|:| CH2 D

Perform initial setting for QC24N at both station A and station B
Perform modem/TA initialization in station B.
Perform modem/TA initialization and line connection in station B.
Communicate data using the non-procedure protocol/bidirectional protocol.

In order to end the communication, disconnect line from station A that initiated the line

Disconnection

f

Connection Y1
request

Initialization X10
completion

Connection in X12
progress

Disconnection Yi2
request

Disconnection X14
completion

RS-232C CD terminal

v
1

<

USSR O

\
\
.

StationB =~
(connection reception side)

Initialization X10
completion

Connection in X12
progress

Disconnection Y12
request

Disconnection X14
completion

RS-232C CD terminal

:

]

(ON)

(OFF)

(OFF)

1
1
]
]
]
]
|
'
]
i
1
1
1
T
1
'
'
'
'
]
1
]
'
]
1
]
1
]
]
|
]
|
1
]
1
1
i
]
i
)
'
'
]
'
T
]
]
1
'
L
]
]
1
]
1
1
1
1
1
T
|
|
|
'
|
|
L
|
]
]
1
'
]
1
]
'
]
]
]
|
]
'
1
[l
1
|
'
i
t
)
T
1
'
)
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'
i
3
]
1
'
1l
]
I
'
]
1
'
T
]
|
1
]
|
1
1
]
]
1
1
1
|
'
t
'
]
'
'
]
'
'
]
|
]
'
|
1
1
1
T
|
1
1
|
L
I
t
1
t
'
'
1
]
1
T
'
]
'
]
1
1
'
1
|
|
'
|
|
|
'
|
1
'
'
t
)
]
'
'
'
'
]
]
'
'
T
|
'
'

* It is possible to disconnect line from Station B, as well.
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(b) When notifying to pager receiver/cellular phone/PHS
Use the data number designation area for connection.

@ Buffer memory

Designate the data number designation area for connection (address : 35H(53)) to
designate the following data for connection registration number.

BB8H to BD5H (3000 to 3029) : Data registered to the EEPROM by the user
8001H to 801FH (-32767 to -32737) : Data registered to the buffer memory by
the user
@ /O signal
Use notification-issued request signal (Y14), notification normal complete signal (X15),
notification abnormal complete signal (X16).

(Example 1) When normal completion

Buffer memory for QC24N initial setting

Notification execution 0 >< 1

designation area
(Address : 2FH(47))

Buffer memory for notification

Data number designation area for 3000
connection
(Address : 35H(53))

0

Modem function error code storage area
(Address : 221H(545))

0 ><> 3000

Notification execution data storage area
(Address : 22AH(554))

Initialization X10 {ON)
completion

e

Connecting in X12
progress

Notification X1i5
normal completion

Notification X16 (OFF)
abnormal completion

Notification-issued Y14
request

-

RS-232C CD terminal

ERLET ety DENERIRE EpNINRpp EpEp I ———— RN
S —————

i
'
]
'
1
1
H
]
]
1
)
'
!
]
i
1
1
'
1
1
1
]
]
]
1
]
]
]
]
!
{
i
]
1
]
]
[

P[ Dial l——!Notification I——|Disconnectionr
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{Example 2) When abnormal completion

Buffer memory for QC24N initial setting
Notification execution 0 >< 1
designation area
(Address : 2FH(47))

Buffer memory for notification

Data number designation area for
connection

(Address : 35H(53))

3000

X

Modem function error code storage area
(Address : 221H(545))

0 >< +  (Error cods)

Notification execution data storage area

i
i 0 .’
(Address : 22AH(554)) i 5

Initialization X10 (ON) E ;
completion ! !
Connecting in X12 (OFF) i :
progress ' H
Notification X15 (OFF) i .
normal completion : i
Notification X16 i E JEEE N -
abnormal completion v H ‘.‘ !

' ! ‘l |I
Notification-issued Y14 ‘PL\ ; pp-
request N ;
RS-232C CD terminal (OFF) . H

< -
Dial |- Dial [~ Dial [|—| Dial (Dialing)
A\ J

v

Retry (In the case of three times)

Retry processing is conducted according to the values for the connection retry num-
ber to initialization/connection time out (address : 30H to 32H) set in the buffer memory.
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| Precautions for performing data communication and notification
{a) When communicating data with the partner device

® When setting the no-communication interval ime (set for address 37H} to infinite wait
(set value=0) in the initial setting of QC24N, be sure to perform line disconnection after
the completion of data communication.

@ Only the no-procedure protocol/bidirectional protocol data communication can be
performed in the PC CPU with QC24N installed.

® The QC24N automatically performs line disconnection processing if no data exchange
is performed during the no-communication interval time (specified in address 37H).

{The “connection in progress signals” (X12) and initialization complete signals (X10)
turn off.)

(b) When notifying to pager receivers/cellular phone/PHS

@ Turn on the notification-issued request signal (Y14) before the QC24N modem/TA
initialization is completed.

@ Notification processing is conducted when the nofification-issued request signal (Y14)
turns from ON to OFF after the completion of modem/TA initialization.

Therefore, notification processing is conducted when the PC CPU of the station with
QC24N installed is in stop status, or the PC CPU stops due to error, since the notifica-
tion-issued request signal (Y14} is turned off in either case.

Write the data number for connection in the buffer memory (address : 35H) before the
PC CPU turns to a stop status.

® When the notification-issued request signal {Y14) is turned OFF from ON before initial-
ization of the QC24N modem/TA, the processing will end abnormally.

® When the notification-issued request signal (Y14) is turned OFF from ON during initial-
ization of the QC24N modem/TA, notification processing will be conducted after the
completion of the modem/TA initialization.

® Notification processing is completed in the order of line connection, message trans-
mission, and line disconnection from QC24N for the transmission station of the radio
wave to the notification destination.

Therefore, even if the power to the notification destination equipment is off, the notifi-
cation processing will end normally as long as the above processing is completed.

(® When the notification-issued request signal (Y14=0N) is turned ON before notification
processing is complete, some messages may not be sent.

Point

Turn on the notification-issued request signal (Y14) before the initialization processing of the QC24N
modem/TA is completed, and tumn it off after the initialization complete signal (X10) is turned ON.
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I Program for notification example

An example of program for notification is shown below.

X10: Initialization complete signal
X12: Connection in progress signal
X1E: QC24N ready signal

X1F: WDT error signal

MO: QC24N accessibie flag

XIE X1F . .
i o M2: Data reg|strat|on complete flag for
connection
MO M2 M3 X0 Xiz X3 Y See Section 8.4.6
— —} il 1 +F # I (M0 L
: M3: Initialization complete flag
o . M40:Connectable flag
- QC24N initial setting : See Section 8.4.4.
(“1” must be set to the notification execution designation area) ~ ~
Data for initialization registration . See Section 8.4.5.
Data for connection registration See Section 8.4.6.

{PLS M68 H

M68
f {SET Y14 H  Notification-issued request signal is turned
ON (only 1 time)
Modem/TA initialization See Section 8.4.7.
X22
—— {PLS M6l H  Convert the notification command into pulse
Notification processing
MGlI M4(|)L
—t1 i} {T0 HO H35 K3010 K1 H - Set the data number for connection (for
notification)
[RST Y14 H - Notification-issued request signal is
turned OFF
[ SET  M69 H
Yi4 )(15I
I {SET M6 H - When the notification normal complete
signal ON, the notification complete flag
ISET Y14 H istumed QN aqd the notification-issued
request signal is tumed ON
X6 MO P o
F——t———————{FROM HO H221 D102 Kl H - When the notification abnormal com-
plete signal ON, the error code is read
and the notification-issued request sig-
I
LSET Y14 H nal is turned ON
X27
—F [RST M6 H  When the clear command of the flag, the

notification request and the complete flag
are tumed OFF

{RST  M69 H

{END H
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8.4.10 Line disconnection

This section explains the line disconnection upon communication completion when communicating
data with the partner device using the QC24N modem functions.

In case of notification to pager receivers/cellular phones/PHS, since the line will be disconnected at the
end of the notification processing, the disconnection processing such as 1/0O signal disconnection
request (Y12) is unnecessary.

I/0 signal used

Uses modem disconnection request signal (Y12) and modem disconnection complete signal

(Y14).

Communication Disconnection

Host station

Initialization completion  X10

\‘ \‘\
v | v |

Connection in progress ~ X12

Modem disconnecton Y12
request

ittt letely bt
\
\
\
IS
N
1
]
’
.
-
{

Modem disconnection X14
completion

N
\
\
1
\
~

RS-232C CD terminal

~

Partner station| {(QC24N)

completion

Initialization completion  X10 (ON) R N
. 1] e e N
’ t \ N
' s ! \ X
S / i ' \
/ N 1 \\
Connection in progress ~ X12 . -P|' - ! ' i v
l, l’ \I : : 1
! ' 1 t i '
i 1 1 ‘ v \
| PN AN .
Modem disconnection Y12 ! (OFF) : Sl =pre, !
request , B \ ! '
i Y :‘ fmmmmmm Lo, ;
Ay ] N ’
Modem disconnection ~ X14 ,: (OFF) \ > - !
]
1]
1

RS-232C CD terminal

j;i
S
.
.
.
.
,
,
N
\
\
.
N
N

This is the procedure to take in order to tum off the initialization complete signal (X10).
* |n the case of QC24N, when the line is disconnected from the pariner device,
the initialization complete signal (X10) at the local station is not turned OFF.
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Point

(1) Line disconnection processing can be conducted from either device as long as the connection
is in progress.
(2) The line disconnection processing disconnects the line connection with the partner device as
well as the connection with the local station’s QC24N modem.
(3) Even when an error occurs during the line disconnection, the disconnection processing will be
forced.
{4) If data communication is to be resumed after line disconnection, either one of the following
processing will be initiated depending on the initialization complete signal (X10).
@ If the initialization complete signal is OFF
Start from the initialization of the modem/TA
@ If the initialization complete signal is ON
Start from the line connection with the partner device

There is no buffer memory for line disconnection processing.

| Precautions during the line disconnection

@) Prior to data communication with external devices, determine when and which station will
perform the line connection (dialing) and line disconnection processing to the partner device.

@ If the line is disconnected during data transmission, transmission processing will be per-
formed depending on the signal status of the local station’s QC24N RS-232C interface.

® Ifthe line is disconnected during data reception, data reception will be disabled. This may
cause an error occurrence such as a reception time out.
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| Program for line disconnection example

An example of a program for line disconnection is shown below.

X0: Transmission normal complete signal

X1: Transmission abnormal complete
signal

X3: Reception data read request signal

X4: Reception abnormal detection signal

X10: Initialization complete signal

XIE  XIF ] X12: Connection in progress signal
— - e v
X1E: QC24N ready signal
.o X0 X1z : . X1F: WDT error signal
i L f 50 0 YO: Transmission request signal
M50 X0 X X3 X Y0 el 112 Y1: Reception data read complete signal
—t + At # # #F # 3 -(H70 D MO: QC24N accessible flag
M50:Data exchangeable flag
. M70:Line disconnection enabled flag
QC24N initial setting ' See Section 8.4.4.
Data for initialization registration . See Section 8.4.5.
Data for connection registration See Section 8.4.6.
Modem/TA initialization ’ See Section 8.4.7.
Line connection - See Section 8.4.8.
Data communication See Section 8.4.9.
X23 .
— {PLs W11 Convertthe iine disconnection command into pulse
W Wi Line disconnection processing
1} i} {RST M7 H (Line disconnection from host station)
[SET YI2 H - Modem disconnection request signal
is turned ON
{SET MT79 H
M79 Y12 K20
— I {10 D
X10 X12 X4 M0
# +F i} als K0 - When the modem disconnection com-
plete signal ON, the error code is read
H= 4] DI05 F—K1 4 - When the normal completion, the line
disconnection complete flag is turned
L JSET M72 H ON
P
20 {FROM HO H221 D105 Kt H
K1 {SET W7 H
M72 X14
I i} -{RST  Yi2 H - Modem disconnection request signal
is turned OFF
X4
# [RST M7 H
X27
— {RST MT72 H - When the clear command of the flag,
the line disconnection request and the
FF
[RST MT9 H complete flag are tumed O
TO X27 . . .
—t it {RST Y12 H - When the line disconnection
processing time out occurrence, the re-
[RST MT9 H quest signal is forcefully turned OFF
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X12
—| {PLF  M76 H Line disconnection processing

W76 012 (Line disconnection from partner side)
—1} + —{RST VIO H - Various request signal are turned OFF

{RST YU H

X10
I {SET Y12 H - When any complete signal/connection
X in progress signal ON, the modem dis-
14 . . .
L]} {SET M7 H connection request signal is tumed ON

M77 Y12 X10 X12 X14
——— ————H——

I - {RST Yi2 H - When the modem disconnection complete
signal ON, the request signal is tumed OFF

Y]% Xl()' P3| X12 X13 X14
-+ H +F H +F #F {RST  M77 H - When the modem disconnection com-

plete signal OFF, the processing is end

{END 3
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8.5 Error Code List

The following table shows the error codes, description and corrective actions for errors (including
errors at the abnormal completion) that may occur while the QC24N modem function is used.

The error codes for the modem function are stored in the modem function error code storage area
(address : 221H(545)) of the buffer memory.

Error code | Error . Correspond- i . Reference
. Error description . Corrective action |
(hex) item ing LED section
3ES8H See the troubleshooting section
to — (Error detected by the CPU) - of the User’s Manual of the CPU and —
3FFFH take a corrective action.
Frame * Review the transmission message.
7153H  |length The received message length has exceeded ¢ Correct the message format so the _
errgr the allowable range. number of access points is within the
allowable range.
¢ Correct the “data length” to be trans-
Data i ice side.
The received “data length” has exceeded the mitted from tf‘e extemal de‘,",? © S[C,le
7F25H |length . ) e Change the “word/byte unit” setting —
receive area size. )
error set by the QC24(N) to byte unit.
¢ increase the QC24(N)'s reception area.
cD ¢ Review the CD signal control on the
. . . xternal device side.
signal  [Whenitis set to “perform CD terminal check,” externa .ew © side ) ,
7F6BH . . . . {Send while the CD signal is ON.) —
control | data was received while the CD signal is OFF. s .
arror * Perform a communication after setting
“do not perform CD terminal check.”
Trans- i i i i
o Cannot transmit because the line is discon- * First pgrform e connection processing
7FBCH | mission nected of the interface that uses the modem —
error ) function, then start transmission.
7FDOH There is an error in the designation of the Set 0 to 1 to the notification execution
notification execution. designation.
7ED1H There is an error in the designation of the Set the number of connection retries
number of connection retries. in the range of 1 to 5.
i i ignati Hn. ERR i i i
ZEDOH There |s.an error .|n the designation of the CHn Set the connection retry interval in the Section 8.3.4
connection retry interval. range of 90 to 300 seconds.
7ED3H There is an error in the initialization/ Set the initialization/connection time
connection time out designation. out in the range of 1 to 60 seconds.
— 1y There is an error in the designation of the Set the number of initialization retries
number of initialization retries. in the range of 1 to 5.
There is an error in the designation of the Designate the registered data number | Section 8.3.4
7FD5H e . e .
data number for initialization. for initialization, or set 0. Section 8.4.7
Modem - P——
7FD6H - Becheck the pager receiver designa:
function . . tion.
oTH error There is an error in the data for connection Recheck the dialing number of the Soction 8.4.6
deS|gnatled by the data number for oxternal line. s
connection. Recheck the telephone number
7FD8H o
designation.
ZFDOH The line to the destination is being con- Connect the line or notify when the line | Section 8.4.8
nected. to the destination is not connected. Section 8.4.9
There is an error in the designation of the Designate a registered number for the | Section 8.3.4
7FDAH . ) )
data number for connection. data for connection. Section 8.4.8
7FDBH There is an erroul' in the designation of the Set .O to .1 to the QBTEL connection Section 8.3.4
QBTEL connection. designation.
There is an error in the data for connection Recheck the waiting time for the
7FDCH designated by the data number for notification-message part of the Section 8.4.6
connection. message transmission.
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Error code | Error Error description Correspond- Corrective action Reference
(hex) item ing LED section
¢ Recheck the telephone number in
the data for connection.
¢ Check if the destination is ready for | Section 8.3.4
7FDDH A connection time out error occurred. a connection. Section 8.4.5
. * Recheck the set value of the Section 8.4.6
connegction time out.
GHn. ERR . Rechec?k the in.itialization comm.and.
* Check if there is any problem with
the modem/TA by seeing the
Connection to the modem/TA was operation manua! of the modem/TA.
7FDEH unsuccessful, or the modem is not * Connect the modem/TA to the Section 8.2
connected. QC24N.
¢ Check the connection cable by
seeing the operation manual of the
modem/TA.
7FDEH Modem connection channel number is not
designated. Set 1 to 2 to the modem connection )
- - — . . Section 8.3.4
7FEOH Designated modem connection channel channel designation.
number is incorrect.
* Recheck the user registration frame
Modem
. number. )
function There is an error in the designation of the ¢ Designate the registered user Sect!on 8.4.5
mor user registration frame number. registration frame number. Sect!on 8.4.6
* Register the designated data for Section 8.4.7
initialization.
7FE1H ¢ Designate the output head pointer in
the range of 1 to 100.
» Designate the position (n-th position)
There is an error in the designation of the where the data for initialization )
output head pointer. number is designated. Section 8.4.7
CHn. ERR | ® Designate the data for initialization
number at the designated position
(n-th position).
Designate a registered data for
There is an error in the designation of the initialization number within the range of
7FE2H output frame number. the designated number of outputs from Section 8.4.7
the location of the output head pointer.
. . . . * Designate the data for initialization in )
7FE3H There is an errlor in the designation of the the rangs of 1 1o 78. Sect!on 8.4.5
number of registered data bytes. « Designate 80 for the data for connection. Section 8.4.6
. ) . Recheck the message length of the .
7FE4H There is an error in the data for connection. e Section 8.4.6
message for notification.
There is an error in the designation of the Designate the no-communication i
7FESH S - . o Section 8.3.4
no-communication interval time. interval time in the range of O to 120.

* If an error occurs while performing data exchange using the modem function described in Chapter 8, first check the
following items and confirm whether or not the error is caused by the modem/TA connection.

If an error relating to the modem function is occurring, perform necessary corrective actions for each cause accord-
ing to the reference sections given below:

» Check the ON/OFF status of current I/O signals of QC24N. (See Section 8.3.3.)
» Check the storage status for error codes related to the modem function. (See Sections 8.3.4 and 8.5.)

» Check the ON/OFF status of the DR terminal of the modem/TA. (See Section 8.3.2 and the manual for the mo-
dem/TA.)
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8.6 Sample Programs

This section shows sample programs to test the connection with the remote station’s PC CPU to
which QC24N is installed.

Each program contains a minimum set of processing necessary for performing a communication test.
Modify the data for initialization and data for connection to match each system environment.

When adding error-handling procedures, add them separately by seeing the explanation in Chapter 8
in this manual,.

In these sample programs, the data for initialization and data for connection are registered to the buffer
memory (not in the EEPROM).

The uses of major devices that are used in these sample programs are listed below.

Application of device (comment list)
Device Application Device Application Device Application
X0 Transmission normal completion Y61 Initialization data registration completion M100 Initialization request execution
X1 Transmission abnormai V62 Data registration completion for M101 Connection request execution
completion connection Notification execution
X2 Transmission processing in progress Y63 Initialization completion M102 Transmission request execution
X3 Reception data read request Y64 Line connection completion M103 Reception data read execution
X4 Reception abnormal detection Y66 Notification completion
X10 Initialization completion Y67 Line disconnection completion | SM400 | Always ON
X11 Dialing
X12 Connection in progress MO QC24N accessible Do Number of registration data bytes
%13 Initialization/connection M1 Initialization data registration D1 Control number designation
abnormal completion completion Receiver designation
X14 Modem disconnection completion M2 Data registration completion for connection D2 Initialization command/telephone number
X15 Notification normal completion M3 Initialization completion D11 External line dialing number, etc.
X16 Notification abnormal completion M4 Line connection completion D12 Line type, etc.
X1E QC24N ready M6 Notification completion D23 Message transmission waiting time
X1F WDT error M7 Line disconnection completion D24 Message
X20 Initialization command M10 Convert the registration command into pulse D39 Message length
X21 Line connection command M20 Convert the registration command into pulse D50 Number of transmission data
X22 Data communication command M30 Initialization enabled D51 Transmission data
X23 Line disconnection command M31 Convert the initialization command into pulse D60 Number of reception data
X24 Notification command M40 Connectable D61 Reception data
M4 Convert the connection command into pulse D100 Initialization error code
YO Transmission request M50 Data communication is possible D101 Line connection error code
Y1 Reception data read completion M51 Transmission enabled D102 Notification error code
Y10 Initialization request M52 Convert the transmission command into pulse D103 Data transmission error code
Y11 Connection request M60 Convert the notification command into pulse D104 Data reception error code
Y12 Modem disconnection request M70 Line disconnection enabled D105 Line disconnection error code
Y14 Notification-issued request M71 Convert the Ine disconnection command into pulse
Y60 QC24N accessible M80 Line disconnection (request) occurrence

8-74
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8.6.1 Sample program for data communication

| Sample program on the connection request station side

The modem initialization, line connection, data communication by the non procedure protocol
and line disconnection are executed by commands from the user.

XIE XIF

1t —3f —M0 -  Accessible flag to QC24N is tumed ON
MO M1 . M3 " Xl?x X12 X13 Y10
—] f + + s #H +F (M30 D>~  Modem initialization enabled flag is turned ON
MZ L M‘311 M4Il XI(I)I Xl%l Y1¥l
' it # {} H—— (M40 ) Line connectable flag with the remote station is turned ON
M4 X10 X12 ) -
| | }— i} M50 Exchangeable flag with the partner station is turned ON
M50 X0 X1 YO0 L Lo
i} ——F g —(M51 Data transmission enabled flag to the partner station is
turned ON
X3 X4 Yo 1 Y12 o i ,
+ +F #F #F #F CUVI Line disconnection enabled flag with the partner station is
turned ON
MO . P
—it —{ CALL PO H To the QC24N initial setting processing subroutine
M1 .
#t < CALL P1 H To the data registration processing for initialization sub-
routine
Ml \ HZ]I
it 1t {CALL P2 1 To the data registration processing for connection subrou-
tine
XZZOl
—| {PLS M31 H Convert the initialization command into pulse
M3t M30 . s
— ] — [NV KO k3 H Various complete flags after the modem initialization
processing is tumed OFF
{RST M7 H
{SET M32 i
M32
— [CALL P3 H To the modem initialization processing subroutine
XZII
b {PLS M41 H Convert the line connection command into pulse
M4 M40 . ' . .
— ——} —[ MOV KO KM M Various complete flags after the line connection processing
into pulse
—{ SET M42 H
M42 . . i
—t { CALL P4 H To the line connection processing subroutine
X22 A .
—| {PLS M52 H Convert the data communication (transmission) command
into pulse
M52 M51
—i| it {SET  M53 H
}‘[53l
mals {CALL P51 H To the data transmission processing subroutine
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T T
X3
i {PLS M55 14 Convert the reception data read request into pulse
X4
__{ -
M55
— {SET M56 H
M56
— {CALL P52 }H  Tothe reception data read processing subroutine
X23
—it {PLS MT1 H Convert the line disconnection command into pulse
- w10 (Line disconnection from host station)
— ——l {RST M7 H Line disconnection complete flag is turned OFF
{SET N72 H
M72
— {CALL P7 H  To the line disconnection processing subroutine
X12 .
i —{PLF  M80 H Convert the connection in progress signal OFF into pulse
(Line disconnection from partner side)
x27
— } {PLS M81 H Convert the OFF command of various request signal into
pulse
M80
— — {SET M8z M
M81
._| -
M82 ) . .
— — {CALL P8 K  Tothe various request signal and the complete signal OFF
subroutine
SM400
— } -{MOV  K2MO  K2v80 1+ Output the various complete flag status (LED display)
—{ FEND 1
PO " Initial setting processing subroutine
0
ik {To Ho HE Kl K1 H - Set the modem connection channe! number
{T0 HO H37 K2 K1 H - Set the no-communication interval time (2 minutes)
[RET 1+
P1 Data registration processing for initialization subroutine
M1
F {MOV K26 D0 H - Set the number of bytes of the registration data
{MOV Kl D! H - Set the user control data (control number)
* ATQOVIEIX1¥ o
[ $MOV  JO¥Q2" D2 i - Set the initialization command
I : ¥ »
[ $MOV  V2¥N3SO0=I D10 H
M0 . T
— {T0 HO HIBOO DO K15 H - Write the data for initialization
(Registration to buffer memory)
{SET M1 1 - Data registration complete flag for initialization is turned
ON
—{RET 1
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P2

P3

P4

The
I - MOV K80 DO
[ FMOV RO D1 K40
[MOV Ko D1
—{ $MOV *052723nnnn* D2
{ $Mov - ’ D7
—{ MOV HO D1t
[MOV K1 D12
MO
} {10 HO HIB29 DO K41
[SET M2
{ RET
M31
— {T0 HO H34 H8001 K1
{SET Y10
[ SET  M100
Y10 X10
— F——t [SET M3
X13 M0 P
1} i} { FROM HO H221 D100  KI
Y10 X10
—it { —[RST Y10
X13
—t —[RST M32
[ RET
M41 M40
i i} {T0 HO H35 H8002 K1
—{SET Y1l
{SET Mi0t
Y11 X12
— it [SET M4
13 M0 p
f 1t {FROM HO H221  DIO1  Ki
Y11 X12
-—1} | —{RST Y11
X13
F —{RST M2
—{ RET

Data registration processing for connection subroutine

Set the number of bytes of the registration data

Clear the data storage device for connection

Set the pager receiver designation (Notification is not
executed)

Set the telephone number

Set the space to the remainder of the telephone num-
ber designation area

Set the external line dialing number (0)

Set the line type (tone)

Write the data for connection
(Registration to buffer memory)

Data registration complete flag for connection is turned
ON

Modem initialization processing subroutine

Write the data number for initialization

Initialization request signal is turned ON

Initialization request execution flag is turned ON

When the initialization complete signal ON, the initialization com-
plete flag is tumed ON and the request signal is tumed OFF

When the initialization/connection abnormal complete
signal ON, the error code is read and the request
signal is turned OFF

Line connection processing subroutine

Write the data number for connection

Connection request signal is turned ON

Connection request execution flag is tumed ON

When the connection in progress signal ON, the connection
complete flag is turned ON and the request signal is tumed OFF

- When the initialization/connection abnormal complete

signal ON, the error code is read and the request sig-
nal is turned OFF
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P51

P52

P7

~~

~

M52
—it {$MOV 'NOI TO NOZ*  D5I
[MOV  HOAGD D56
MOV K6 D50
¥o
— |- {T0 HO H400 D50 K7
—{ SET Y0
{SET Mi02
Y0 X0
; it [RST YO
X1 MO P
t i} { FROM HO H257 D103 K1
[RST YO
Y0 X0 X1
+F +F +F [RST M53
—{ RET
X4 Mo P
- it { FROM HO H258 D104 K1
M55 MO
— } —{FROM HO H600 D60 Ki
> D60 KO MOV D60 20
FROM HO H661 D61 K0Z0
{SET Y1
{SET  Mi03
Y1 3 X4
F——3f +F {RST V1
—~[RST M56
{ RET
M7l
—it {SET Y12
Yi2 K20
L} —(T0
X0 X12 X14 M0 P
p———rA}—{ FROM HO H221 D105  Ki
H= K0 D105 }—1 SET M7
[SET M73

Data communication processing subroutine
~ - (Non-procedure protocol, transmission)

H - Set the transmission data

]_

H - Set the number of transmission data (words)

H - Write the transmission data, etc.

H - Transmission request signal is turned ON

H - Transmission request execution flag is turned ON

H - When the transmission normal complete signal ON,

the transmission request signal is turned OFF

H - When the transmission abnormal complete signal ON,
the error code is read and the request signal is turned
H OFF

H Data reception processing subroutine

{Non-procedure protocol, reception)

H - When the reception abnormal detection signal ON, the
error code is read

H - Read the reception data, the reception data read com-
plete signal is turned ON

}_

]_,

]__

H - Reception data read execution flag is tumed ON
When the reception data read request signal OFF, the

H reception data read complete signal is turned OFF

]_

]_

Line disconnection processing subroutine
1 (Line disconnection from host station)

b - Modem disconnection request signal is turmed ON

H - When the modem disconnection complete signal ON,
the error code is read

H - When the normal complete signal ON, the line discon-
nection complete flag is turned ON
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P8

M3 X14
— I {RST Y12
X14
+- {RST M7
{RST M73
{RST MT72
0
— —{RST Yi2
{RST M72
{ RET
M80 Y12
— —f L RST Y10
M81
— —{RST Y11
X10
—it {SET Y12
X14
} [SET M83
M83 Y12  X10 X12 X4
— F—1—| H HF {t —{RST YI2
Y12 X110 X X12.  X13. X4
¥ H HF # +F HF—{MoV Ko KIM3
————RST M7
F——1IRST M32
————{RST M2
——{RST M72
—{ MOV KO KIM100
I {RST M83
L [RST M82
{ RET
{ END

1

H

Modem disconnection request signal is turned OFF

When the line disconnection processing time out oc-
currence, the request signal is forcefully tumed OFF

OFF subroutine of various request signal and complete signal

Various request signal is turned OFF

When any complete signal ON, the modem discon-
nection request signal is turned ON

- When the initialization complete signal OFF and the modem dis-
connection complete signal ON, the request signal is tumed OFF

- When the relation various signal OFF, the flag is turned
OFF
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| Sample program on the connection reception station side

The modem initialization and data communication by the non procedure protocol are executed
by commands from the user.

XI1E X1F
—t +F M0 D) QC24N accessible flag is turned ON
MO M1 M3 X10 X12 X13 Y19 o .
—i} { - (3 +F A 4f 1 (M30 D Modem initialization enabled flag is turned ON
X10 X12 ) L
I — - Q50 Exchangeable flag with the partner station is turned ON
M50 X0 X Y0 ]
— + A # (M51 Data transmission enabled flag to the partner station is
turned ON
W P
mal +{ CALL PO H  Tothe QC24N initial setting processing subroutine
M1
+F {CALL P1 H To the data registration processing for initialization sub-
routine
)(20I
—i [PLS M3l H Convert the initialization command into pulse
14131l M30
—t I} {MOV KO K3 1 Various complete flags after the modem initialization
processing is turned OFF
-{RST M7 R
{SET M32 H
M32
mml {CALL P3 H  Tothe modem initialization processing subroutine
X22
it —{PLS M52 H  Convert the data communication (transmission) command
into pulse
M52 M51
R ft {SET  M53 H
M53 - . .
it —[ CALL P51 H  Tothe data communication processing subroutine
X3
— | [PLS M55 H Convert the reception data read request into pulse
X4
__| -
M55
—if [SET M56 H
MSGI
i { CALL P52 H To the reception data read processing subroutine
X12 o . .
it {PLF M80 = Convert the connection in progress signal OFF into pulse
(Line disconnection from partner side)
X7
t {PLS M8l H Convert the OFF command of various request signal into
pulse
M80
f {SET M82 H
M81
— i
M82
I {CALL P8 H To the various request signal and the complete signal OFF
subroutine
SM4(&
f [MOV E2M0  K2Y80 1+ Qutput the various complete flag status (LED display)
{FEND 1
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PO NMO ’T’ initial setting processing subroutine
it —{T0 HO H2E K1 K1 H - Set the modem connection channel number
{70 HO H37 K2 K1 H - Set the no-communication interval time (2 minutes)
[RET
Data registration processing for initialization subroutine
P1 |Ml
+F —{ MOV K26 DO = - Set the number of bytes of the registration data
{MOV K1 D1 H - Set the user control data (control number)
* ATQOVIELX1¥ N
I $MOV J0¥gz' D2 H - Set the initialization command
{ $MOV  V2¥N350=1" D10 H
¢ {70 HO HIBOO DO K14 H - Wirite the data for initialization
(Registration to buffer memory)
—{ SET M1 H - Data registration complete flag for initialization is tumed
ON
{RET 1
P3| w1 ) Modem initialization processing subroutine
— - {T0 HO H34 H8001 Kl H - Write the data number for initialization
{SET Y10 H - Initialization request signal is turned ON
[SET MI100 H - Initialization request complete flag is turned ON
Y10 X190
— b1 {SET M3 H - When the initialization complete signal ON, the initialization com-
- W0 plete flag is turned ON and the request signal is tumed OFF
p
—F——F———————{ M 10 H221 D00 K1 H - When the initialization/connection abnormal complete
Y10 10 signal ON, the error code is read and the request sig-
- } [RST Y10 H nal is turned OFF
X13
[ [RST M32 H
—{RET 1
P51 | M52 Data communication processing subroutine
it { $MOV "NOZ TO NOI" D51 H (Non-procedure protocol, transmission)
Set the transmission data
[MOV  HOAOD D56 H
{MOV K6 D50 H - Set the number of transmission data (words)
MO .
— {T0 HO H400 D50 K7 H - Write the transmission data, etc.
[ SET YO H - Transmission request signal is turned ON
[SET M102 1} - Transmission request execution flag is tumed ON
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Y0 X0
} {RST Y0 H
X1 - P When the transmission normal complete signal ON,
I { — {FROM HO H257 D103 Ki H the transmission request signal is turned OFF
When the transmission abnormat complete signal ON,
{RST YO H the error code is read and the request signal is turned
OFF

Y0 X0 X1

+F 34 ara [RST M53 H
{RET 1+
Data reception processing subroutine
ps2 | x4 0] P .
i} STt {FROM HO H258 D104 KI H {Non-procedure protocol, reception)
M55l MOI
—it 1+ { FROM HO H600 D60 K1 H - When the reception abnormal detection signal ON,
the error code is read
H > D60 KO MOV D60 0 H - Read the reception data, the reception data read com-

plete signal is turmed ON

FROM HO H601 D61 Kozo 1

{SET Y1 H

{SET M103 I+ - Reception data read execution flag is turned ON

1} H —F {RST Yl H - When the reception data read request signal OFF, the
reception data read complete signal is turned OFF

{RST  M56 H

{RET ]}
OFF subroutine of various request signal and complete signal
P8 | M80 Yi2
— 3 {RST Y10 H - Various request signal is tured OFF
M81 X10
— F {SET Yi2 H - When any complete signal ON, the modem discon-

nection request signal is turned ON
X14

I {SET M83 H

M83 Yi2 X10 X12 X14 e \ .
—— {— [RST Y12 - - When the initialization complete signal OFF and the modem dis-

connection complete signal ON, the request signal is turned OFF

Y12 X10 X1 X12 X13
i) 74 1

Al Al

X14
HF {MOV KO KIM3 1+ - When the relation various signal OFF, the flag is turned

OFF

————{RST M7 H

F———RST M32 1

MOV KO KIMI0C 1

F———RST M83 H

L————{RST M82 H
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8.6.2 Sample program for notification

Modem initialization and notification are executed by commands from the user.

X1E X1F
—i | +F M0 D>+  QC24N accessible flag is turned ON
MO . Ml | ]’ISII Xl(l)’ X12 X13 Y10
—t {—H H +F AF +F {M30 >  Modem initialization enabled flag is turned ON
\121[ M3 X10 X12 X13 Y11 . i R Lo
f 1+ i+ +F 4 +F (M0 >~ Line connectable flag with the remote station is turned ON
M0 P _— i . .
i {CALL PO H  Tothe QC24N initial setting processing subroutine
M1 "
A {CALL P H To the data registration processing for initialization sub-
routine
M1 . M2 i
b + {CALL P2 H  Tothe data registration processing for connection subrou-
tine
XZOI
—it {PLS  M80 '  Convert the initialization command into pulse
M80 M30
—F aly {MOV KO KIM3 1  Various complete flags after the modem initialization

processing is turmed OFF

{RST M7 H

{SET M81 H

—F [ CALL P3 H To the modem initialization processing subroutine
X24 M40
it —t {PLS M60 H  Convert the notification command into pulse
M60
i {RST M6 H
[ SET M1 H
M61
—F {CALL P§ H  Tothe notification processing subroutine
x27 i
—t {RST M100 1+ When the flag OFF command, the complete flag is turned
OFF
{RST Mi01 H
SM400 .
1 {MOV K2M0 K260 1}  Output the various complete flag status (LED display)
—{ FEND
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PO

P1

P2

M0
F {10 HO H2E K1 K1
{T0 HO H2F K1 Ki
[T0O HO H37 K2 K1
—— RET
M
+F MOV K26 DO
[HOV K1 D1
* ATQOVIEIX1¥
{ $MOV  JO¥Q2’ 2
{$MOV  V2¥N350=1" D10
Mo
} {T0 HO H1BOO DO K15
{SET M1
[ RET
w2 .
—if [MOV &80 DO
[ MOV KO D1 K40
—{ MV KI D1
{$4OV *052723nnnn” D2
{sMovV " ’ D7
{MOV HO D11
[MOV K1 D12
M2|l
# —{ MoV KO p23
[ $MOV  * 1234567890123456" D24
[MOV K16 D39
Mo
— | —{T0 HO HiB29 DO K4l
{SET M2
{SET Y14
{RET

L 4

Initial setting processing subroutine

Set the modem connection channel number

Set the notification execution

Set the no-communication interval time (2 minutes)

Data registration processing for initialization subroutine

Set the number of bytes of the registration data

Set the user control data (control number)

Set the initialization command

Write the data for initialization
(Registration to buffer memory)

Data registration complete flag for initialization is tumed
ON

Data registration processing for connection subroutine

Set the number of bytes of the registration data

Clear the data storage device for connection

Set the pager receiver specification
(Notification is executed)

Set the telephone number
Set the space to the remainder of the telephone num-

ber designation area
Set the external line dialing number (0)

Set the line type (tone)
Set the waiting time for the message transmission (This is
dummy because the pager receiver designated datais 1)

Set the message

Set the message length

- Write the data for connection

(Registration to buffer memory)

Data registration complete flag for connection is tumed
ON

Notification-issued request signal is turned ON  (Initial
status)
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P3

P&

M80
— —fT0 HO #34  H8001 Ki
—{ SET Y10
[SET M100
Yi0 X10
-t |- —{SET M3
X13 M0 p
— | L [FROM HO H221 D100 KI
YIo  X10
— T+ {RST Y10
X13
—it —{RST M81
{ RET
MB0 M40
I i} {70 HO H35-  H8002 K1
[RST Y14
—{SET  M101
Y14 Xi5
(s [SET M6
X16 Mo P
p——}———————FROM HO H221 D102 Ki
Yi4 XI5
} [SET Y14
16
t [RST M5l
~ RET
— END

T

Modem initialization processing subroutine

Wirite the data number for initialization

Initialization request signal is turned ON

Initialization request execution flag is turned ON

- When the initialization complete signal ON, the initialization com-
plete flag is turned ON and the request signal is tumed OFF

When the initialization/connection abnormal complete
signal is turned ON, the error code is read and the
request signal is turned OFF

Notification processing subroutine

- Write the data number for connection
(for notification)

Notification-issued request signal is turned OFF (Issue
request)

Notification execution flag is turned ON

When the notification normal complete signal ON, the nofification com-
plete flag is tumed ON and the request signat is tumed ON (Initial status)

When the notification abnormal complete signal ON,
the error code is read and the request signal is turned
ON (Initial status)
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APPENDIX
PROCESSING TIME OF THE PC

When the external device accesses the local station QnACPU with QC24(N) installed by the dedicated
protocol, the processing time of the PC is as follows when the QC24 (conventional module) and the
QC24N are used.

The values listed in the following table are the processing time of the PC when the access was per-
formed by word under the following conditions:

message transmission is reduced.

External device

The device to be accessed is the data register (D).

The local station QRACPU with a QC24(N) installed is in the STOP status.
The time from the start of the request message reception by QC24 (N) to the end of the response

The data communication is executed by format 1, data bit: 7, stop bit: 1, and no parity.

l Request message

QC24N

Lt
g

(reception)

\J
QnACPU

Response message

A .
(transmission)

1
|
|
i
1
»l
L
1

1

The time from the start of a request message
reception by QC24N to the end of the response
message transmission is reduced.

¢ The data transmission speed between the external device and the QC24(N} is as follows:

Top

1 19200BPS

Bottom : 57600BPS

Processing time of the PC (unit: ms)
Access Number of
contents | access points QcC 24 QC 24N
QnA frame QnA frame QnA simplified frame

P 692 _ __ | ___: 206 ____ | ___: 221 ____]

— 14.5 12.7
64 2040 ___|____ 1488 ____ |____ 1422 ]

Batch read — 55.6 53.2
o 2084 _|____ 1506 __ _ _ | ___ 1428 |

— 56.2 53.9

1105.1 936.1 926.4

480 — 3244 322.9
A 66.0__ __ | ___: 285 | ___: 213 __ __]

— 14.3 12.4
64 384 14741 |- ___ 1402 |

Batch write — 54.4 52.9
o5 L ___ste3____ | ___ 1485 _ _ __ | ___ 1425 |

— 55.6 53.7

1985.2 925.0 918.1

480 — 316.4 312.6

(To the next page)
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(From the previous page)

Processing time of the PC (unit: ms)

Access Number of
contents | access points Qc 24 QC 24N —
QnA frame QnA frame QnA simplified frame
A (AT =% R 218 ____]
Test — 14.0 13.2
Rardom w0  L.__1mo2_ ___ [ 88 ____ | 785 __ __ |
[write ] — 33.4 30.2
s L_._1864____ [ ___ 4788 __ __|____ 4718 __ __|]
— 169.2 167.8
R 830____ | ___8s ____ | ____ 271 ____]
Random — 19.3 17.7
read 9 12873 | ___ Sre2 . 5704 |
— 208.4 205.9
y Lo __ 2 jo___285 ___ 4 ____ 228 __ __ |
— 17.4 13.8
Monitor 20 | 2300 | ___ 1002 939 |
data — 40.8 39.0
registration 60 | 5544 | __ 2620 4 2445 |
— 90.7 90.1
o6 L.__800 ___ | ___ N 3800 _ ___ ]
— 138.3 135.8
P 624 _ __ | ___240 ___ [ ____ 170____ |
— 13.3 11.1
00 @ bo-—- 93 ___ | ___814 ____J_____ 545 |
Monitor — 25.9 24.9
0 L-_-1%2____ 1883 ____ | ___ 1818 ___ ]
— 54.9 52.6
96 L ___2680__ __ | ___ 2084 _ _ __|____ 20186 _ _ _ _ |
— 80.9 78.0
P N 320 ____|
Muitiple 15.8
block 150 | 3939 |
batch (*1) 139.8
read 200 | 5166 |
(2 (No function) 1825 (No function)
P S AN 809 _ |
Multiple 16.3
block 150 | 3896 |
batch (*1) 136.9
write 200 517
(*2) 178.5

*1 When the total number of blocks for the bit device and the word device is 15.
*2 When the total number of blocks for the bit device and the word device is 20.
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