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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable Control-
lers. Please read this manual carefully so that the equipment is used to its optimum. A copy of this
manual should be forwarded to the end User.
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Manual Contents and Model Names

M
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Manual Contents

This manual is divided into the following five general areas:

(a)

(b)

(©)

(d)

(e

Common (Sections 1 to 4):

Describes items common to computer link or printer functions such
as the general description of operations, features, system configura-
tions, general specifications, performance specifications, and set-
ting and procedures before starting operations.

Computer Link Functions (Sections 5 to 10):

Describes the method for communications using the computer link,
the method for linking with a computer, and commands.

Printer Functions (Section 11)*:

Describes the registration, reading, and output of messages when
printer functions are used with an A18J71C24-PRF.

Troubleshooting (Section 12):

Describes troubleshooting procedures if an error occurs when a CPU
function, computer link function, or printer function is used.

Appendices:

Describes compatibility with an A18J71C24-86, the communications
time between a CPU and computer link, and A-series special-func-
tion module buffer addresses.

* Printer functions are not explained at all in section of Computer
Link Functions. Read the Printer Functions section when a printer
function is used.

Model Names

The following abbreviations are used in this manual:
e A1SJ71C24-R2:

A18J71C24-R2 computer link module,

* A1SJ71C24-PRF;

A18J71C24-PRF computer link and printer function modules.

* A1SJ71C24:

A18J71C24-R2 computer link module and the A18J71C24-PRF
computer link and printer function modules.




[COMMON]

The following sections explain the general description, features, system configurations, general
specifications, performance specifications, and setting and procedures for operation of an

A18J71C24-R2 and A18J71C24-PRF which are common to the computer link functions and printer
functions.



1. GENERAL DESCRIPTION

MELSEC-A

1. GENERAL DESCRIPTION

This User's Manual describes the specifications, handling and transmission
control protocols of the A1SJ71C24-R2 computer link module and the
A1SJ71C24-PRF computer link/printer function module used together with a
MELSEC-A Series A1SCPU.

The A1SJ71C24-R2, A1SJ71C24-PRF has one RS-232C port. It is the inter-
face between a A1SCPU and an external device (such as a computer or
printer) or to the CPU of another PC station.

Dedicated transmission protocols 1 to 4 are used as transmission control
procedures on the A1SJ71C24-R2 and a no-protocol mode and a bidirectional
mode are also available. The user can select and set these.

When using a dedicated transmission protocol or the no-protocol
mode/bidirectional mode, data is transmitted using the codes as shown

below.
Autoratic communications RS-232C cable Computer
after the sequence program .
A1S8 END processing. a1sd7if— ~. Transmission data
CPU Co4 ASCHl code (ASCI| code)
d D —— .
BIN code Read L Transmission control ¢codes _T
— Transmitted data
5 ~ Write
Transmitted data N - Transmitted data
ololo|1iolol1]ololali{1iol1fole] ~~ e
+— (The A1SJ71C24 converts data —| |1 234
(12341) between BIN code and ASCII code.) ‘
JIu,J?u,.l].,M« :

Fig. 1.1 Data Transmission with the Dedicated Protocol

RS-232C cable
Sequence program Buffer ‘ VA . External device
A1S TO/FROM instructions memary {such as a computer, printer)
CcPU A18J71 OCH to FFH .
00H to FFH Cc24 .
Transmit
f Receive

|
{Data is transmitted in unchanged code through the buffer memory.)

Fig. 1.2. Data Transmission in the No-Protocol Mode/Bidirectional Mode
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The features of the A1SJ71C24-R2 computer link module and the
A18471C24-PRF computer link/printer function module are given below.

Control operations in data communications

Data transmission operations between an A15J71C24 and external devices
{e. g., computers) can be controlled using either the dedicated protocols (*1)
or in the no-protocol/bidirectional mode. These control operations can be
selected using individual A1SJ71C24.

(1} Communications using the dedicated protocols

{a) Communications at the request of the computer

Data communications is always initiated by the computer.

Designated data is transmitted according to the request command
transmitted from a computer to an A15J71C24,

it is not necessary to create and change special sequence programs
in order to use an A1SJ71C24.

1)

2)

3)

4)

Read and write possible to and from all PC CPU devices

Data can be read from all PC CPU devices. This permits obser-
vation and monitoring of all operations, as well as the collection
and analysis of data. Data can be written to all PC CPU devices,
This permits production control and production directives to be
carried out.

An A18J71C24 can upload and downioad programs from a PC
CPU.

PC CPU programs (main sequence and subsequence control
programs and microcomputer programs), parameter data and
comment data are read by the computer and stored. When
required they can be written to the PC CPU to change the pro-
gram.

Remote RUN and STOP control of the PC GPU

The PC CPU can be remote-controiled by means of RUN and
STOP instructions from the computer.

When multiple computers and PC CPU modules are connected to
a link with an A15J71C24 module, the input (X) signals of the
CPUs in the link can be turned ON/OFF using any computer in the
link. This function can immediately stop or simultanecusly start
all CPUs in the link.

(This function is called the global function of the A18J71C24))

Communications at the request of the PC CPU

The PC CPU transmits the data send request.
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When the emergency data needs to be transmitted from a PC CPU
to a computer, the PC CPU transmits a send request to the

A18U71024 to make the computer execute an interfupt processing. .

(This is the on-demand function of the A18J71C24. )

* 1: The dedicated protocols consist of four different protocols.
The term “dedicated protocols” used in this manual is the col-
tective term for these protocols.

() Communications in the no-protocol/bidirectional modes

Either the no-protocol mode or the hidirectional mode can be set.
{a) Communications in the no-protocol mode
1) Data communications can be initiated by a PC CPU

Data communications can be initiated by a computer or any PC
CPU. Data can be transmitted from a PC CPU to an external
device by using the TO instruction in the sequence program to
write data to the buffer memaory.

Data transmitted from an external device can be read by a PC
CPU using the FROM instruction in the sequence program.

The following example shows a system with a printer, CRT and
keyboard terminal connected. Data can be output from the buffer
memory to the printer or a CRT display using the TO instruction.
Data input from the keyboard to the buffer memory can be read
using a FROM instruction from the PC CPU.

TQ instruction

L

Printer, CRT, computer

PC CPU A18J71C24

- . Computer, keyboard
FROCM instruction

2) Receiving data length can be set to variable or fixed:

The length of the data transmitted from an external device and
received by the PC CPU can be set to variable or fixed.

i) Receiving variable-length data:

Data receive stops when the receive completed code set by the
user is received.

i) Receiving fixed-length data:

Data receive stops when the fixed length of data set by the user
is received.

Both the receive completed code and the receive-completion
data length can be freely set by the user.

3) Variable communications memory area

The user memory area can be allocated to suit the purpose and
application of the data transmission.
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(b) Bidirectional communications

1) Data communications can be initiated by a PC CPU

Data communications can be initiated by a computer or any PC
CPU. Data can be transmitted from a PC CPU to an external
device by using the TO instruction in the sequence program to
write data to the buffer memory.

The data send cperation is completed when the response mes-
sage to the sent (received) data is received from the computer.
The result of the send (normal end/error) is stored in the buffer
memory and can be read out.

The data received from the computer can be read with the FROM
instruction of the sequence program.

(When data is transmitted by an A15J71C24)

TO instruction Data send
XnG ON Response receive
PC cPU {Send completed) [A18471C24 Computer
FRCM instruction

{Send result)

2) Data length is set within the send message

Data length is set within the send message when the data is
transmitted to a device.

The receiving side recognizes the data length by the send mes-
sage.

QOrder of
fransmission F

Ozm

Sum
check

Data

length Data

T

The send data of the A1SJ71C24 is processed as follows.

ENQ: Added to the head.

Data length:........ The send data length set in the buffermemory is transmitted.
Data:...ccvinneenn The send data stored in the buffer memoryis transmitted.
Sum check:......... Computed with the sum checking range in a message.

The data transmitted by a computer and received by an
A18J71C24 is processed as follows.

ENQ:...c.oococeeenn. Checked and removed from the received data.

Data [ength:........ Stored in the buffer memory as the received data length.
Data:.........cco.o..... Stoved in the buifer memory as the received data.

Sum check:......... Chacked and removed from the received data.

3) Variable communications memory area

The user memory area can be allocated to suit the purposes and
applications of the data transmission.
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1.1.2 Link with a computer through MELSECNET/B

In a system connected through MELSECNET/B, if the system contains a PC .
CPU connected to a computer via an A15J71C24, data communications is
possible between the computer and a PC CPU not equipped with the
A1S8J71C24.

All data can be transmitted and received between a MELSECNET/B master
station and local stations.

Computer connected to the master station M : Master station

L : Local stations

¢3: Station that can

I transmit and receive data

Computer connected to a loca! station

I .
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1.1.3 Mode switching function

. The communications mode can be changed on line as shown below:

No-protocel mode \

Dedicated protocol

Formats 1 to 4
Bidirectional mode

Use either of the following methods to change the mode:

+ From an external device
o From a PC CPU

POINT

. When the mods is changed from the dedicated protacol to the no-protocol
or bidirectional mode, communications is done in the state of default value.

When communications is done using other than a default value, write
necessary data to the special-purpose area before communicating with an
external device.

1.1.4 Transmission control function
(1) Communications can be controlled using the DC code.

' * The DC1/DC3 control is a function for notifying the communicating station
of data transmission/receive enabled or disabled states using the DC1 and
DC3.

- The DC2/DC4 control is a function for indicating the valid range of trans-
missionfreceive data using the DC2 and DC4.

« When data is transmitted or received, add the DC2 to the header and the
DC4 to the end to transmit or receive data.

DCc2 Data DC4

(2) DTR control can be done.

» The DTR control ig a function for notifying the communicating station
of the data communications enabled or disabled status using the
DSR/DTR signal.

e The A15J71C24 contrals the DTR signal as foliows:
When data can be received: the A18J71C24 turns the DTR signal
ON.

When data cannot be received: the A1SJ71C24 turns the DTR sig-
nal OFF.

» The A15J71C24 controls transmission as follows according to the
state of the DSR signal:

When the DSR signal is ON: If there is send data, the
'. A18J71C24 controls send data.

When the DSR signal is OFF: Even if there is send data, the
A18J71C24 does not transmit data
until the DSR signal is furned ON.
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1.1.5 Printer functions (for AJ71C24-PRF only)

Messages are registered from a computer or the PC CPU and output to a .

printer.

(1)

@)

(3)

4

Registering and reading a message

(a) Fixed messages up to 80 characters per message can be registered
and read by using a computer with a Cl (for registering) command
{dedicated protocol) and a CdJ (for reading) command,

| (b) Fixed/free messages up to 80 characters per message can be

registered and read by using the PC CPU with a TO (for registering)
instruction and a FROM (for reading) instruction.

Number of messages

Free messages can be registered up to 31 messages, and fixed mes-
sages, up to 400 messages.

Printer output

Free and fixed messages for requested quantity of data can be output
to a printer by making an output request from the PC CPU.

Test output

Registered fixed messages or ASClH codes {(21H to 7EH} can be output
to a printer.
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1.2 A1SJ71C24 Package

Open the package and make sure that it contains the following items:

Item

Model (Type)

Number of Units

Link module

A18J71C24-R2 or A18J71C24-PRF

1

Connector

DDK 17JE-23090-02(DBA)
(9-Pin D sub screw-holding type)
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2. SYSTEM CONFIGURATIONS

This section describes system configurations which can be combined with the .
A1SJ71C24,

21 Overall Configurations

Fig. 2.1 shows the overall configuration of the A series system which is loaded
with the A18J71C24.

Extermnal devices
(Computers,
printers, CRTs,
etc.)

A1SCPU

Main base unit (A1S3[1B}

A1SJ71C24-R2
computer link module
A18J71C24-PRF com-

puter link/printer function

module | %
g

Extension cable (A1SC[[B)

POINT’

When loading the A1SJ71C24

into type A1S5[ JB extension :> 0 IHW

base unit, see Section 2.2
“Applicable System”.

Extension base units
{A185[]B): Without a power module
(A186[]B): Equipped with power module

Fig. 2.1 A Series System Overall Configuration

2-1
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The A1SJ71C24 can only be used in the systems described below.

(1) Applicable PC CPU medules and the number of A18J71C24 modules

PC CPU Modules

Number of
Connectable
A1SJT71C24s

Notes

A18

It the following modules are used with an
A18J71C24 when A-series extension base
units (AS5[ |B or AB[ |B) are used, the maxi-
mum number of connectable A1SJ71C24
modules cannot exceed 2. (See previous
column).

+ AD51(S3)/AD51H Intelligent Communica-
tion Module

+ ADS7G Graphic controller module
+ AJ71C21(S1) Terminal Interface Module

+ AJ71C22(S1) Multidrop Link System
Module

+ AJ71C23 Higher Controller High Speed
Link Module

« AJ71C24(53/36/S8) Computer Link
Module

+« AJ71E71 Ethernet Interface Module

(2)

Applicable base unit

The A15J71C24 can be inserted into any slot of a main base unit or
extension base unit with these two exceptions:

The power supply capacity may be insufficient to load the
A18J71C24 into an extension base unit with no built-in power supply
(A1S5] |B or A5[ ]1B).
A18J71C24 module into this type of extension base unit. If it is
necessary to use an A15J71C24 module in an extension base unit
with no built-in power supply, it is important to consider {a) the power
supply capacity of the main base unit, and (b} the voltage drop along
the extension cables when selecting the extension cables,

Wherever possible, avoid loading an

{The User’s Manual of A1SCPU module employed gives details.)
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2.3 System Configurations of computer link and Available Functions

The A18J71C24 is a link module to connect an external device (such as a

computer) and a PC CPU. The connection may be made in one way: using
the RS-232C port.

2.3.1 The system configuration an external device (computer) to a PC CPU

(1) The system configuration for an external device (such as a computer) to
a PC CPU is shown in Fig. 2.2 below.

(Mode: [ ] - []) in the figure indicates the range of setting set with the
mode setting switch of an A1SJ71C24 (see Section 4.3.1),

External device
(such as a computer,
printer, CRT)

/ RS-232C interface

Computer link module

/ A1SJ71C24

{Mode: 1 to 5}

PC
CPU
module

1

\ RS-232C interface

To extension base

Fig. 2.2 System Configurations
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(2) The foliowing tables list the functions available when an external device
is linked with a PC CPU module tc make a 1 : 1 configuration.

{a) The interface used to set dedicated protocols 1 to 4:

1) Functions available when using an external device

Interfaces for
Available Functions Dedicated Note
Protocol
Read/write
Device memory Test o
Monitor
Read/write
Extension file
registe Test 0
Monitor
Buffer memory
A1SJ71C24 of Readjwrite o
the self
Special function
module's buffer Read/write o
memory —
Sequence/
Microcomputer Read/wrile o
program
Comment Read/write o
Parameter Read/write o
Remote o
RUN/STOP
PC CPU
PC CPU type a
read
Input signal (X)
Global ONJOEF o
Self-loopback Transmission of o
test received data




. SYSTEM CONFIGURATIONS
2.5vS il - MELSEC-A

2) Functions available when using a PC CPU

Interfaces for Dedicated

Available Functions Protocol

Note

Data transmis-
On-demand sion to external o . -
devices

(b) Interfaces used to set the no-protocol mode

Functions available when using an external device and a PC CPU

Available Functions Interfaces for No- Protocol Note
Mode
To computers
PC CPU to > )
Send . [+ printers, and
external device CRTs.
. External device From computers
Receive to PC CPU @ and keyboards

(c) Interfaces used to set the bidirectional mode

Functions available when using an external device and a PC CPU

Available Functions Interfaces for Bidirectional Note
Mode
PC CPU to
Send computer <] To computers
Receive ggnapgaer to o From computers
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232 System configurations when A15J71C24s are used with external devices (such as computer)
by connecting the A1SJ71C24s to the PC CPUs ina MELSECNET/B system.

By loading A1SJ71C24s to the PC CPUs in a MELSECNET/B, communica-
tions can be done with the PC CPU of another station.

Data link module
/ Computer

Master station Py J
(M) medu l]

Computer iink module

Data link module

Computer
Local station AU . |
(L1) e 0
Computer link module
Data iink module
Local station cPU
medu D
{L=2) le

Data link module

Local station

(L3) et D

le

Fig. 2.3 System Configuration (11)

The PC CPUs that can be communicated with:
(PC CPUs to which A18J71C24s are connected) (MELSECNET/B stations that can be communicated with)

* M station (Master station) : {1) Self station
(2) All 2-tier local stations (L1, L2, L3)
* L station (Local station) : {1) Self station

(2) Master station (M station)
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2.4 Functions Available When Using the System Configurations of Printer Functions

This section explains the system configurations applied when the
A1SJ71C24-PRF printer functions are used.

The R8-232C interface is used for connecting a printer 1o a PC CPU.

2.4.1 System configurations when a printer is linked with a PC CPU

(1) The system configuration for a 1 : 1 ratio of a printer to a PC CPU is
shown in Fig. 2.4 below.

The {(Mode: [] to []) in the figure below shows the range of the set value
of the mode setting switch (Section 4.3) of the station.

General-purpose printer
with the RS-232C

interface /
1

RS-232C interface

Computer link/printer function

L~ meddule ‘
Iy A18J71C24-PRF

(Mode :5)

5

CPU

RS-232C interface

Extension base

POINTS’

(1) The printer functions can be used only with an A1SJ71C24-PRF.

(2) When using the printer functions, designate the function at the printer
function designation area (800H) of the buffer of the A18J71C24-
PRF.

Fig. 2.4 System Configurations (ill)
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(2) The following A1SJ71C24-PRF functions can be used with the system
configurations when a printer is linked with a PC CPU.

(a) Functions that can be used from a PC CPU

Function Content RS-232C

Registration/
read of a printer message
with a sequence program

Fixed/free messages of up to B0 characters ¢an be
registered/read with a sequence program.

Fixed/free messages can be registered/
Printer output function read by making a printer output request from a O
sequence program.

The following two kinds of test outpuls are
enabled by making a printer output request
from a sequence program:

Printer test .

o:t?):trff:ction (1) Contents of a registered fixed o
message are output to the printer.

(2) ASCH codes (21H to 7EH) are output to the
printer.

{b) Function that can be used from a computer

Function Contents RS-232C

A fixed message of up to 80 characters can be

Registration/ registered/read by using a Cl (fixed message
read of a printer mes- data registration} or CJ (fixed message data X
sage from a computer read) command of dedicated protocol 1 to 4

(mode 1 1o 4).
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3. SPECIFICATIONS

. 3.1 General Specifications

Table 3.1 General Specifications

item Specifications

Operating ambient

temperature 010 55°C (32 10 131°F)

Storage ambient

temperature —20 10 75° (4 to 167°F)

Operating ambient 10 to 80% RH, no condensation

humidity
Stor‘:"g.e ambient 10 to 90% RH, no condensation
humidity
. Frequency Acct:iec‘[:ra- Amplitude %‘;ﬁi?
Conforms
Vibration resistance to™JIS C 10to 55 Hz — ?6007053anzh) 1ot
0911 g imes
*(1 octave/
55 to 150 9.8 m/s? _ minute}
Hz (14q)

Shock resistance Conforms to JIS C 0912 (98 m/s?(10g) x 3 times in 3 directions)

' Noise resistance

Dielectric withstand 1500 VAC for 1 minute across AC external terminals and ground
voltage 500 VAC for 1 minute across DC external terminals and ground

By noise simulator 1500 V.P.P. noise voltage, 1 psec noise width
and 25 to 60 Hz noise frequency

5 MQ or greater by 500 VDC insulation resistance tester across

Insulation resistance ]
1 AC external terminals and ground

Class C grounding when necessary. |f grounding is impossible,

Grounding make grounding o the panel.

. Operating ambience No corrosive gases or dust.

Cooling method l Self-coaling

One octave marked ®indicates a change from the initial frequency to double or half frequency.
For example, any of the changes from 10 Hz to 20 Hz, 20 Hz to 40 Hz, 40 Mz {0 20 Hz, and 20
Hz to 10 Hz are referred to as one octave.

** JIS: Japanese Industrial Standard
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3.21 Transmission specifications
Table 3.2 Transmission Specifications
tem Specifications
Interface Conferm to RS-232C.

Transmission method

Dedicated protocol

Half-duplex communicalions syster *1

No-protocol/bidirectional/printer function

Full-/fhalf-duplex (buffer memory set-
ting)

Synchronous system

Asynchronous system

Transmission system

300, 600, 1200, 2400, 4800, 9600, 19200 BPS (switch selected)

Start bit 1
Data bit 7orB
Data format
Parity bit 1 or none Selectable
Stop bit 1or2

Access c¢ycle

Each request is processed in the END processing of the sequence program.

Therefore, access ¢ycle is 1 scan time.

Error detection

Parity check present (odd/even)/absent

Sum check present/fabsent

DTR/DSR (ER/DR}) control

X ON/OFF (DC1/DC3} control

YES/NO (Selact sither by using the buffer)

System configuration (External
device: PC CPU)

Dedicated protocol 1:1
No-protocol/printer function 1:1
Bidirectional 1:1

Transmission distance

Up to 15 m (49.2 ft) for RS-232C

Current consumption

5VDGC, 0.1 A

Number of occupying }/Os

32 *2

Weight

220g (0.49 Ib)

Recommended RS-232C to RS-
422 converter

EL-LINE-M

*1: 1If the on-demand function is used, conly fuli-duplex communications is available when

full-duplex communications is enabled.

*2: Set the special function modules to have 32 inputs/outputs when the 1/O allocation is set.

@
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. . ) Signal Direction
Nu:;’l‘)er ﬁ‘rg:?;&bn Signal Name A1SJ71C24+—
External Device
1 cD Receive carrier detection .
/\ 2 RD(RXD) Receive data
1 .6. 3 SD(TXD) | Send data I
2
.7. 4 DTR(ER) Data terminal ready
2@
8@ 5 SG Signal ground —_—
i@
°O 6 DSR(DR) | Data set ready
5@
7 RS(RTS) Request to send ,
8 CS{CTS) Clear to send .

Fig. 3.1 RS-232C Connector Specifications

(1) Signals are described below.

(a)

CD signal

The A1SJ71C24 operates according to the setting of the CD terminal

check.

CD Terminal Check Enabled

CD Terminal Check Disabled

Full-
duplex

The A1SJ71C24 performs transmis-
sion processing when the CD signal
(receive carrier detection) is ON.
The transmission sequence of the
A18J71C24 is initialized when the
CD signal is turned OFF during data
communications in the dedicated
protocol.

The A18J471C24 performs transmis-
sion processing regardless of the
ON/OFF state of the CD signal. (This
enables data communications with
those external devices which cannot
control (ON/QFF) the CD signal.}

Half-
duplex

See Section 5.

Setting impossible

(b)

DTR signal

The A1SJ71C24 system controls the DTR signal as follows:

The A15J71C24 system turns ON the DTR signal when communica-
tions is enabled if the dedicated protocol is currently used.

The A1SJ71C24 system turns ON/OFF the DTR signal according to
the size of available area of the receive data storage OS area during
communications in the no-protocol mode. (The DTR signal turns ON
when the data communications of the A18J71C24 is enabtled.)

Appendix 4 gives for the ON/OFF timing of the DTR signal when

using the no-protocol mode.

Since the received data is stored in the OS area when the DTR signal
is OFF, read the received data using the sequence program (See

Section 9).
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POINT]

When the printer function is used, operations are same as those in
no-protocol mode.

(c) SG signal

. Connect the shield of the connecting cable to pin 5 of the
A18471C24.

(d) DSR signal
Data is only transmitted from the A15J71C24 when this signal is ON.
(e) RS signal

The A1SJ71C24 system turns ON/OFF the RS signal according to
the setting of the CD terminal check (see Section 7.1) and the
transmission method (see Section 7.2), as shown below.

Transmis- | State of
sion oD terminal | the cp RS Signa! ON/OFF Control
Method 9 Signal
ON When the A18J71C24 is in the ready state,
the A15J71C24 system turns RS signal ON.
Enabled
OFF The A1SJ71C24 system turns the RS signal
Full-duplex OFF.
ON When the A1SJ71C24 is in the ready state,
Disabled the A18J71C24 system turns the RS signal
OFF ON. (nermally ON)
Enabled ON ‘
Half-duplex | {always set to See Section 5.
enabled) OFF

Data transmission from the external device shouid be done confirm-
ing the RS signal controlled by the A18J71C24.

() CS signal
Data is only transmitted from the A15J71C24 when this signal is ON,

(2) ON/OFF definitions are as follows:

ON : 5Vto15 VDC
OFF: -5Vto-15VDC

(3) Interface connector

The following type of RS-232C connector is used. Use a matching
connector,

9-pin D-sub (female) screw-fixing type
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3.3 Functions List

. The tables below list the functions available when an external device (such
as a computer) and a PC CPU are connected by an A18J71C24 module.

3.3.1 Computer link functions
(1) Functions available using dedicated protocols and commands
The functions available using dedicated protocols 1 to 4 are listed in

Tables 3.3 and 3.4.

The commands in Table 3.3 can be used for an A1SCPU connected to
the A1S8J71C24 or for the ACPU of another station.

The commands in Table 3.4 can be used for an A2ACPU(P21/R21)(S1)
or ABACPU(P21/R21) over the data link.
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(a) Functions available with the ACPU common commands

Table 3.3 Functions List When Using a Dedicated Protocol

Command
Number of Point
Processed per
Sym- | ASCI Description Communications
Function bol Code
Bit units BA | 42H, 52H ?ee\?ig: bit devices (such as X, Y, M} in units of 1 256 points
Batch Reads bit devices (such as X, Y, M) in units of 16 32 words
read devices. (512 points)
Word WR | 57H, 52H , —
Reads word devices (such as D, R, T, C} in units of .
1 davice. 84 points
Bit units BW | 42H, 57H :\g\lfti:se bit devices (such as X, Y, M) in units of 1 160 points
Batch Writes bit devices (such as X, Y, M} in units of 16 10 words
write devices. 160 points )
Word WW | 57H, 57H (
hits Writes word devices (such as D, R, T, C) in units of .
1 device, 84 points
Specifies bit devices (such as X, Y, M) and device
Bit units BT | 42H, 54H |number in units of 1 device at random and 20 points
Device sets/resets the device.
memory Specifies bit devices (such as X, ¥, M) and device
IeSt (ra_lt'n- number in units of 16 devices at random and 10 words
om write} sets/resets the device. (160 points)
Word
units WT | 57H, 54H . X
Specifies word devices (such as D, R, T, C) and
device number in units of 1device at random and 10 points
sets/resets the device.
Bit units BM | 42H, 4DH ae;snil:::fe:lgziiioe.be monitored (such as X, Y, M) 40 points ™1
:id:t:“m _Sets bit devices to be monitored (such as X, Y, M) 20 words  *{
entry Word wM | 57H, 4DH in units of 186 devices, (320 points )
units Sets word devices to be monitered (such as D, R, ,
T, C) in units of 1 device. 20 points
Bit units MB [ 4DH, 42H
Monitor Reads data from devices for which device data
° Word MN | 4DH, 4EH |registration has been made, -
uhits
) Reads extension file registers (R) in units of 1 .
Batch read ER | 45H, 52H register. 64 points
. Writes extension file registers (R} in units of 1 .
Batch write EW | 45H, 57H register. 64 points
Extension Test Specifies the extensicn file registers (R) in units of
file . ET | 45H, 54H |1 register using block or device number and makes 10 points
register (random write) a random write. P
Monitor data Sets the extension file registers (R) device .
registration EM 1 45H.4DH | rkers 1o be monitored in units of 1 register. 20 poinis
. Monitors the extension file register after monitor
Monitor ME ] 4DH, 45H data registration. -
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PC CPUs with which the Command can be Executed

A1S

| PC CPUs of the Communicating Stations over the Data Dink

PC CPU State

—

Aod

AlS oH

A1N
Al

AZN
A2 (51)

A2A
(s1)

AN
A3

A3A

A3H | A3M | AT3

During
STOP

During RUN

SWo04 ON

SWe4 OFF

Reference
Seclion

8.7.2

8.7.3

8.7.4

8.7.5

876

8.7.7

8.7.8

8.8.4

8.8.5

8.8.8

g8.e
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Table 3.3 Functions List When Using a Dedicated Protocol (Continued)

Command
Number of Point
oo Processed per
Sym-] ASCH Description Communications
Function bol Code
Reads data from Also usable for com-
Batch read CR | 43H, 52H theffA1 8J71C24 munications between
Buffer buffer memory. the sequence program 84 words
memory Writes data to the | @nd the external . (128 bytes)
Batch write CW | 43H,57H | A1SJ71C24 bufi- | devices when a multi-
er memory. drop link is made,
. Reads the contents of the special function
i%ii::h Batch read TR | 54H, 52H module buffer memory. 54 words
module Batch write TW | 54H. 57H | Writes data to the special function module (128 bytes)
! buffer memory.
'?}gi:etth\?glue Reads main sequence programs. 64 steps
Main MR | 4DH, 524 Reads T/C set values used in mai
= se se maln .
Batch T/C set value sequence programs. 64 points
read
'?}gfetth\?:me Reads subsequence programs. 64 steps
Sub SR | 83H, 52H Reads T/C set val di b enc
e values used in subsequence .
Sequence TIC set value programs. 64 points
Program . .
g ?}gesretth\?:me Writes main sequence programs. 64 steps
Main MW | 4DH, 57H Writes T/C set valu d in mai
es use in se- 1
Batch T/C set value quence programs. 64 polnts
write .
?}gesretth\?:lu e Writes subsequence programs. 64 steps
Sub SwW | 53H, 57H Writes T/G I -
T/C set value prgg?;mé. set values used in subsequence 64 points
Batch Main UR | 65H, 52H | Reads main microcomputer programs.
Micro read Sub VR | 56H, 52H | Reads submicrocomputer programs.
computer - 128 bytes
program Batch Main UW | 55H, 57H | Writes main microcomputer programs,
write Sun vw | 86H, 57H | Writes submicrocomputer programs.
Batch read KR |4BH, 52H | Reads comment data.
Comment 128 bytes
Batch write KW | 4BH, 57H | Writes comment data.
Batch read PR | 50H, 52H | Reads parameters from PC CPU.
p
128 bytes
Parameter | Bateh write PW | 50H, 57H | Writes parameters to PC CPU,
. Causes PC CPU to acknowledge and check
Analysis request PS | 50H, 53H rewritten parameters. —
Remote RUN RR | 52+, 52H
Request remote run/stop of FC CPL.
PC CPU Remote STOP RS | 52H, 53H _
PC CPU read Pc | 50H, 43H Reads the type of PC CPU: AIN, A2N, A3N,
’ A3
Turns ON and OFF the global signal of the :
Global GW | 47H,57TH | 215)71G24 loaded in each PC GPU system. | 1 POINt
Data length
. specified in
On-demand _ Send request is initiated by a PC CPU. the sequence
{Available in a 1:1 ratio system.} program. {Max.
1760 words)
Loopback test TT | 54H, 54H E:;%i?elﬁlchanged characters back to the 254 characters
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PC CPUs with Which the Command can be Executed
PC CPU State
PC CPUs of the Communicating Stations over the Data Link Reference
; Sections
A1S | 4o [ A0J [ AIN | A2N | A2A | ASN | pon § aap | aay | a7a | During During RUN
2H Al A2 (S1) | (81) | A3 STOP | swo4 ON | SWo4 OFF
8.9.2
0 [+ o] o o
8.9.3
o o o] o o 8.10.3
o o o o X 8.10.3
o 0 I} o o
X X o o o [+
8.12.4
o [¢] o] o*2 X
o o [ o X
X X o o o X
r X X o o o*2 X
o o
X o X o o [ o
X X
8.12.5
o o}
X [} X 3 0 o*2 X
b X
o o o o o
8.12.86
X 0 o o X
o o ¢] o o
o ) 0 X X 8.12.3
o o o X X
o] o o o o 8.11.2
[} o] 0 [s] [} 8.11.3
o [«) o] &] < 8,13
o] o - o [} 8.14
" o © ° o o 8.15
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*1: When the CPU modules other than A3H, A2A(S1), and A3A are used,
devices X (input) are allocated with 2 inputs per device.

To include devices X in designated devices, set as follows:

{(number of designated X devices x 2) + number of other designated
devices) = 40

If only devices X are designated, the number of inputs usable for one
communications time is half the value mentioned in the table.

*2:  Writing during a program run may be carried out if all the following
conditions are met:

(This is different from the write during PC RUN with a MELSEC-A series
peripheral device (e.g., AGGPP}.)

(a) The PC CPU is type A3, ASN, A3H, A3M, A73 or A3A.,

(b) The program is not the currently rurnning program.

{includes subprograms called by the currently running main pro-
gram)

(¢) The PC CPU special relay is in the following states:
1) MS050 signal flow exchange contact ............ OFF (A3CPU only)
2) M9051 (CHG instruction disable)........u..e...... ON

POINT

When the A15J71C24 is used together with the A2ACPU (S1) or ABACPU,
use the commands in Table 3.4 to perform the following functions:

- Batch read/write, test, monitor data registration, and monitor of device
memory

» Batch read/write of extension file registers by designating device num-
bers (continuous numbers)

+ Batch read/write of extension commenis

When the commands in Table 3.3 are used, the available functions and the
range of devices which can be designated are limited to those available
with the ASHCPU.

Accordingly, A2ACPU(S1) and A3SACPU external devices are not acces-
sible.
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{b) Functions available with the ARACPU dedicated commands

Table 3.4 Functions List When Using a Dedicated Protocol

Commands Number of PC CPU State
Point Refer-
sym-|Ascll Description P;zrcessed During During RUN g;?_
kol |Code Com- :'sSTOP |SWo4{SWo04{ tions
Function munications ON | OFF
Bit 4AH, | Reads bit devices (such as X, Y, M) in .
units IR | 534 | units of 1 device. 256 points 8.7.2
Batch Reads bit devices (such as X, Y, M} in 32 words o o o
read Word | ~r 51H, | Units of 16 devices. (512 points) 8.7.3
units 52H | Reads word devices (such as D, B, T, | g4 points e
C) in units of 1 device.
Bit 4AH, | Writes bit devices (such as X, Y, M} in .
anits | YW | 57H | units of 1 device. 160 points 8.7.4
Batch Writes bit devices (such as X, Y, M) in 10 words ° o x
write  |word aw 51H, | Units of 16 devices. (160 points) 8.7.5
units 57H | Writes word devices (such as D, R, T, | g4 points o
C) in units of 1 device. P
. Specifies bit devices {such as X, Y, M)
Bit 4AH ; > - h .
it JT [ g4y | and device number in units of 1 device | 20 points 8.7.86
units at random and sets/resets the device.
Device Specifies bit devices (such as X, Y, M)
memory [Test and device number in units of 16 10 words
(random devices at random and sets/ressts the (160 peints) o o X
wite) - |Word | o | 51H, | device: 8.7.7
units 54H | gpecifies word devices {such as D, R,
T. C) and device number in units of 1 10 points
device at random and sets/resets the P
device.
Bit 4AH, | Sets bit devices to be monitered (such "
Monitor units M 1 4pH | as X, ¥, M) in units of 1 device. 40 points
data Sels bit devices to be monitored (such 20 words o o o
regist- |word am | 51H, as X, Y, M) in units of 18 devices. {320 points)
ration  lunits 4DH | sets word devices to be monitored 20 points 8.7.8
(such as D, R, T, C} in units of 1 device. P o
Bit | py [4DH
Moni units 4AH | Reads data from devices tor which » o o o
onitor Word | ma |4DH. device data has been registered.
units Q 51H
Reads data i?] units of 1 device by
Direct Word 4FEH, | designating the device numbers .
Exten- |read |units | NP | 52H | continuously regardless of the exten- 64 points e o o 8886
. sion sion file register block numbers.
friéz‘ ter Writes data in units of 1 device by desig-
I1ster | Direct |Word 4EH, | nating the device numbers continuously .
write  |units NW 57H | regardless of the extension file register 64 points e o x [8.8.7
block numbers.
Exten- | Bateh read DR 45‘;':; Reads the extension comment data, o o o
i:fr:- 128 bytes 8.12.7
ment Batch write Dw ‘;'T-I' Writes the extension comment data. o o X

POINT

The commands given in Table 3.4 can be used when the A1SJ71C24 is
used together with the A2ACPU(S1) or ABACPU. The whole range of
device memory is accessible using these commands.

For functions other than those listed in Table 3.4, use the commands given
in Table 3.3.
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(2) Functions available in the no-protocol mode

(a) Functions in the no-protocol mode

PC CPU State
Com- Number o Rt
ocints During RUN eference
mand Description Processed per | During 9 Section
Communicetlons | STOP | gwos| swos
Function ON | OFF
Send A PC CPU uses the TO instruction to
{PC CPU __ | output data written to an A1SJ71C24 127 words
-» external buffer memory area in unchanged (default value).
device) code to an external device. Can be changed
with buffer size o o <] Section 9
Receive A PC CPU uses the FROM instruction | sefting
{External to read from an A1SJ71C24 buffer (see Sections
device — | memory which was transmitted from 74.4and7.4.5}.
PC CPU} an axternal device.

(b) Receive completion by the completed code and by the completion
data length '

There are two ways to complete the data receive when an
A18J71C24 is receiving data from an external device:

1)} Reading the received data using the receive completed code
(receive of variable-length data)

When an A18J71024 receives the receive completed code which
is set in the buffer memory by the user from an external device, ‘
the A1SJ71C24 transmits a received data read request to the
sequence program.

The sequence program, in responss to the read reguest, reads
the received data up to the receive completed code transmitted
by the external device.

The user can freely set the receive completed code.

2) Reading the received data using the receive-completion data
tength (receive of fixed-length data)

When an A1SJ71C24 receives data of a designated iength which
Is set in the buffer memaory by the user from an external device,
the A18J71C24 transmits a received data read request to the
sequence program.

The sequence program, in response to the read request, reads
the received data of the designated length transmitted by the
external device.

The receive-completion data length can be set within the buffer
memory area allocated for the no-protocol receive.,
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POINTS,

(1) The functions available with the no-protocol mode cannot be used

together with the functions available with the bidirectional mode men-
tioned in Section 3.3.1.(8). Select either mode using the mode setting
switch {see Section 4.3.1) and by setting the bidirectional mode setting
area in the special applications buffer memory area (see Sections 3.5
and 10.2).

{2} The receive-compieted code and the receive-completion data length

can be set and enabled at the same time. When both of them are
enabied, the received data read request to the sequence program is
made in response to whichever is received first by the A1SJ71C24.

Functions available in the bidirectional mode

(a) Functicns in the bidirectional mode

. PC CPU State
Number of
Com-
s Points During RUN | Reference
mand Description Processed per | puring 9 Section
Communicationas | sTOP SWo4| SWoa
Function OoN | OFF
A PC CPU uses the TO instruction to
output data written to the A1SJ71C24
buffer memory area in unchanged
Send (PC code to a computer.
CPU — — When the A1SJ71C24 receives the
' computer) response message from a computer
after data send the A15J71C24 127 words
transmits a send completed signal to (default value).
the sequence program. Can be changed
with the buffer o o o Section 10
A PG CPU uses the FROM instruction | SiZe setling
to read data from the A1SJ71C24 {see Sections
. buffer memory which was lransmitted 7.4.4 and 7.4.5)
Receive
(Computer by a computer.
L PC — When the A1SJ71C24 _receives the
CPU) data read completed signal from the
sequence program, the A18J71C24
. transmits a response message for the
data receive to a computer.

(b) Setting data length setting for data send

The length of the data to be transmitted between an A18J71C24 and
a computer is set within the send message. (see Section 1.1.1 (&)

(b))
1) When data is transmitted to a computer:

When the data to be transmitted to a computer is output from the
sequence program to an A18J71C24, the data length is written to
the buffer memary of the A1SJ71C24.

The A15J71C24 sets the data length to a send message and
transmits it along with the data to a computer.

This allows the fength of a send message to vary according to the
content and kind of data to be transmitted.
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2) When data is received from a computer:

When an A1SJ71C24 receives data from a computer, the
A1SJ71C24 writes the data length contained in the message to
its buffer memary.

The sequence program reads the data length from the buffer
memory to read all the received data.

POINT

The functions available with the bidirectional mode cannot be used together
with the functions available with the no-protocol mode mentioned in Section
3.3.1 {2). Select either mode using the mode setting switch (see Section
4.3.1) and by setting the bidirectional mode setting area in the special
applications buffer memory area (see Sections 3.5 and 10.2).

(4) Transmission error data read function

This function permits the sequence program to read error data when the
error LEDs on the front panel of the module are lit and permits the

sequence program to turn OFF an error LED which is lit. Section 7.3
gives details about sequence programs.

(a) Reading transmission error data

The display status of the error LEDs is stored in buffer memory. The
sequence program can read this data to permit the PC CPU to ‘

execute error checking and interlocking with data communication
sequence programs.

{b) Function to turn off error LEDs

This function permits the sequence program to turn off error LEDs
which are lit without resetting the PC CPU.
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3.3.2 Printer functions list

Table 3.5 Printer functions list

Function Description Reference
Printer message Fixed mesages of up to 80 characters can be registered
registration and and read out by using a Cl (fixed massage registration) Section
reading functions | command and & CJ (fixed message read) command in 11.5
by a computer dedicated protocols 1 to 4 (modes 1 to 4).
Printer message
ragistration and Fixed mesages or free messages of up to 80 charac- Section
reading functions ters can be registered and read out by using a se- 11.5
by a sequence quence program. :
program
. Fixed/free messages for designated data length can .
Prmtgr output be output by a printer output request given from a se- Section
function 11.8
quence program.
Two kinds of test output is enabled by a printer output
request given from a sequence program. Section
Printer test (1) Registered fixed messages are output to the 11.7
output function printer. (Registered message test output function) 1819‘:3“0“
{2) ASCl) codes (21H to 7EH) are output to the
printer. {Printer test function)
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3.4 /O Signals List for CPU

The 1/O signals of the A1SJ71C24 for the PC CPU are listed below. The .
numbers (n number) appended to X and Y are determined by the installing
position of the A1SJ71C24 and the number of I/O signals used by the I/O
signal signals used by the /O modules installed in front of the A1SJ71C24.
(Example: Xn0 — X0 when the A1SJ71C24 is loaded in slot 0 of the main

base unit)

(1) Input signals (A18J71C24 —» PC CPU)

There are 16 input signals: Xn0 to XnF are turned ON/OFF by the
A18J471C24.

Table 3.6 Input Signals List

Input [Signal Name Mode Description Reference
Signal Dedicated | No-protocal/ | Printer Sactions
protocol |[Bidirectional | function
Turns ON when the send from the A18J71G24 1o the ex-
Xno f:r:"ldleted — ° —  [ternal device is completed when Y(n+1)0 is turned ON. 9.2,102
P Turns OFF when Y{n+1)0 is turned OFF.
Received Turns ON when the completed code, fixed length data, or
Xni | data read —_ o — designated data length is received from the external 9.2, 10.2
request device. Turns OFF when Y(n+1)1 is turned ON,
X Global Turns ON/OFF according to the message (factor number)
n2 signal o - - when a global command is received from a computer. 813
On- Turns ON when the on-demand transmission is executed ‘
Xn demand according te the request from the sequence program.
3 function @ - = Turns OFF when the on-demand transmission is com- 8.14
operating pleted.
(1) Indicates that a computer and an A18J71C24 are com-
municating with each other.
(2) Used by a sequence program to check communications
status, etc.
Value | Xn6é | Xn5 | Xnd4 | Message Sequence State
A18J71C24 initializing after
0 OFF | OFF | OFF |power ON or OFF using
protocol 1 to 4
to ;rlezslfaar?cee o - - 2 OFF | ON | OFF |Received ENQ -
Xn6 | state . .
Received station number
3 |OFF | ON | ON | o
Waiting for response from
4 ON | OFF | OFF PC after receiving all data
5 ON | OFF | ON |Waiting for message
ON ON | OFF Unused
7 ON | ON | ON |Unused
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Input Mode Reference
. Signal Name Description
. Signal g Dedicated | No-protocel/ | Printer P Sections
protocol |Bidirectional | function
(1) Goes ONwhen the A15J71C24 is ready (after the power is
turned ON, the PC CPU is reset, or the mede is changed).
Turns ON when the A15J71C24 becomes READY after the
PC CPU is reset after (a) power to the PC CPU was turned
A18J71C24 ON, o;(b) f';he trrr:r)de was‘switcr;d.OS'ums ON a few
xn? |READY sig- o o o seconds after the power is tumed C 2} . _
nal Turns OFF when an error {which discontinues the
A18J71C24’s operation) occurs.
() Used for the READY communications signal when the no-
protocel mode, bidirectional mode, or the on-demand func-
tion of the dedicated protocol is used.
Printer Tums ON when the message registration, read, or output to
Xn8* |processing — — o the printer is completed after Y(n+1)8 (s turned ON. i1
completed Turns OFF when Y{n+1)8 is turned OFF.
. Made Goes ON when completing the A18J71C24 mode change
Xn9 [change o o] o N ON the X(n+ 1)9 6
completed urns e X(n+1)9.
XnA
to — — — — Unavailable —
XxnC
XnD Watch dog o o Tums ON when the A15J71C24 watch dog timer error oceurs, 112
MY ltimer error ° Remains OFF during normal cperation. ’
XnkE
. — — — — Unavailable -
XnF

Xn8 is available only for A18J71C24-PRF (with printer function).

It is unavailable for A18J71C24-R2.
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(2) Output signals (PC CPU — A18J71C24)

There are 16 output signals: Y(n+1)0 to Y(n+1)F are turned ON/OFF by

the A1SJ71C24,

Table 3.7 Output Signals List

Mode
Output L Reference
signat [19nal Namer o No protocols| Printer Description Sections
protocol (Bidirectional] function
When this signal is turned ON by the sequence pro-
Send gram in the no-protocol mode/bidirectional mode,
Y it 0 - o - data written to the butfer memory is transmitted from | 9.2, 102
Y hequest N4 '
the A15J71C24 to an external device. (After Xn0 is
turned ON, Y(n+1)0 is turned OFF.
This signal turns ON in the no-protecol mode/bidirec-
Received tional mode, when the PC CPU has completed read-
Y 1y 1 |data read - o - ing the data received from an external device. This 9.2,10.2
completed data is stored in the A1SJ71C24 buffer memory.
{After Xn1 is turned OFF, Y(n+1)1 is turned OFF,
Y ne1) 2
to - - - - Unusable -
Y (m1)7
Printer . .
: Starts massage registration, read, or output to the
Y ine1) 8 f_’;gz::fmg - - o printar by turning ON this signal. "
/ Moéé ""\__,ﬁ Turning this ON (using the sequence program) chan-
; change ) ges the A15J71C24 mode, which executes the initial
A9 re ugsl ° © °© processing. 6
[re9 Goes OFF after turning ON Xn9.
Y1
A - _ - - |unusable -
Y1) B
Printer . . P
. Interrupts output to the printer by truning ON this signal.
Y w1y G ?nrtoe cr?::;ng - - e Restarts output to the printer by turning OFF this signal, i
YD
(nf ! - - - - Unusable -
Y inet) F

$ Y (n+1) 8 and ¥ (n+1} C are available only for A1SJ71C24-PRF (with

printer function).
They are unavailable for A18J71C24-R2.

IMPORTANTI

Y{n+ D210 Y(ne1)7 Y(n+ DA, Y{n+1)B and Yin+1) D to Y{n+1)F are reserved for
system use only. A1SJ71C24 functions cannot be guaranteed if these
signais are turned ON or OFF by a sequence program.
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Example 1: Use of input signals Xn4 to Xn8.
Request from computer
E Station .
Computer N number Message wait time
Q H L
| t ACK or
I i NAK
A18J71C24 I |
| | Request |
| | to PC &\\\ i
L3 ] ]
T T T
| /
R ey |
| { I from PC 1
pC | ] ' [
| | ' | [
[ | L I }
t I I I
} ] )
xns t | I |
1 t
Xn4 :
I | I I |
{Value) — 1 — s 2 — e 3 e 4 N 5 — e 1 —»
i I l | ]
Example 2: Use of Xn8, Y{n+1}8, and Y{(n+1}C when printer function is used.
0] 9
ON )]
Xn8
OFF
(1) @ 5] 8)
ON
Yine1)8 ;
OFF ——l [ .
| | |
: ) (©)
ON { L I
Yine)C . : .
OFF . : f ;
i Dy i i
I . X !
Error code |
(address 801H) 00H 08H 00H o7H
1 l i i
I ! i 1
Printer output Output Stop QCutput interrupt Output

* Operation contents
(1) When Yn.1)8 is turned ON, the message output to the printer is started.

(2) When Yn.1)8 is turned OFF, the message output to the printer is forcibly completed. At this time, an
errar(08H) occurs.

(3) 00H is written to buffer address 801H and an error is reset.
(4) When Yn+1)8 is turned ON, the message output to the printer is started.

{58) When Y n.1)C is turned ON, the message output to the printer is interrupted. At this time, an error(07H)
oceurs.

(8) When Y a+1) is tumed OFF, the interrupted messages are output to the printer, At this time, an error is
automatically reset to OOH.

(7) When the message output is completed, X8 is turned ON.
(8} Y138 is turned OFF by a sequence program.
(@) When Y. 8 is turned OFF, Xne1)8 is turned OFF.
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3.5 Buffer Memory Applications and Allocation

The term "buffer memory" used in this manual refers to a memory area of an
A18471C24 used to store the control and communications data which is
transmitted between an external device (e.g., a computer) and a PC CPU.

The buffer memory can be accessed from the sequence program by using the
FROM/TO instruction.

The buffer memory can be accessed from an external device by using the
buffer memory readfwrite command (CR, CW) with dedicated protocols 1 to

4.

(1) Buffer memory applications

There are two types of buffer memory area. One area may be used freely
by the user, but the other area has a special application.

(a) User area

(b)

There are four applications of the user area, which can be
categorized as follows.

1) Data receive area in no-protocol mode/bidirectional mode

This area stores data transmitted from an external device in the
no-protocol mode or bidirectional mode.

2) No-protecel mode/bidirectional mode data send area

This area stores data from the PC CPU to be transmitted to an
external device.

3) On-demand data storage area

This area stores send data to be transmitted from the sequence
program to an external device using the on-demand function,

4) Area when using buffer memory read/write commands

This area stores data when communication is made using
protocols 1 1o 4 for buffer memory read/write commands
(CR,CW).

Special applications area

The applications of this memory area are fixed. They are used to
determine the data communications format and to change the alloca-
tion of the memory area for section (a) above.

When the power is turned ON or the PC CPU is reset, default values
are written to this special applications area.

Default values can be changed to suit the purposes and applications
of data transmission and the specifications of the external device.
Section 7 gives details.
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(2) Buiffer memory allocation

The buffer memory consists of 16-bit addresses. The buffer memory has
no back-up battery.

The buffer memory address names and values for each address are
listed in the following table.

IMPORTANT

Buffer memory addresses 10EH, 11DH to 11FH are reserved for system
use only. Data written to this area will prevent correct operation of the

A1SJ71C24,

The following table shows the contents of the buffer memory allocation.

The memory areas which are used with the no-protocol mede or the bidirec-
tional mode are listed as those to be used with the no-protocol mode.

The memory areas function the same way in either mode. When the bidirec-
tional mode is required, see the following table, changing "no-protocol" to
"bidirectional”.
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Addresses
oH

1H
to
7FH

80H

81H
to
FFH

100H-

101H
102H

103H-

104H-

105H-

106H-

107H-

108H-
109H
10AH
10BH»
10CH
10DH
10EH
10FH-
110H-
111H-
112H-
113H-
114He
115H-

116H
117H

Mode set by user

Buffer Memory Address Names Default Values |5ottal | protacol © sonal Peinter |(Goreioner |
fNo-protocoI send data fength :
. :storage area Y Ne ° e °
a : < protocel
$ | _ No-protocol send buffer memory area  : Snd aree o o o
o S (Send data storage area)
8| % . ] 0*3
©  No-protocol received data length storage
8 S .‘areg. S s . No A A a
3 - - . protocol
o @ - . receive
3 < :No-protocol receive butfer memory area . ares A A A
:{Received data storage area) :
Areato specify receive completed code in no-protocel mode 0DOAH (CR, LF) — <] — — (740
Error LED display OFF state storage area 0 A A A A 7.31
Error LED turn OFF request area 0 o o o o 7.3.2
Area to specify word or byte units in no-protocel mode 0 (words) o™ <] [ — |7.43
Area to specify head address of send buffer memory for : 0 _
no-protocel mode . ° ° -
7.4.4
Area to specify send buffer size for no-protocol mede 80H — o -] —
Area to specify head address of receive buffer memory _
for no-protecol mode 80H e e -
7.4.5
Area to specify receive buffer size for no-protocol mode 80H —_ [+] ] —
Area to specify receive completion 1 on data length in _ _
no-protocol mode : 127 (words) ° — (742
Area to specify head address of on-demand buffer memery 0 0 — — —
8.14
Area to specify on-demand buffer size : ¢ Q — — —
Area to specify RS-232C CD terminal check 20 [check CD terminal) [+ o o Al
Storage area for on-demand errors : 0 A — — — 1814
Recelve data clear request area for no-protocol mode o] — o — — |95
System area (unavailable) - — — — — —
RS-232C communications mode setting area 3;5:&';:?;?\’; o o o -
Simultanecus send priority/non-priority sefting area*2 : O (Priority} o o o — 7.2
. N : o]
Send method setting area when transmission is resumed*2 . (No retransmission) o o o —
I . : 0
Bidirectional mode setting area © (No-protocol mode) — — 0 —
Time-out check time setting area : 0 {Infinite) — —_ 0 —
-— 7.5
Simultaneous transmission data validfinvalid seftting area: O (Data valid) — — o —
Check sum enable/disable setting area (Check su?n enabled) — — o —
Data send error storage area : o — — A —
10.2
Data receive error storage area 0 _ — A —
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Addresses

118H
115H
11AH-

11BH-

11CH-
11DH
to

11FH
120

to
DFFH

Mode set by user
Buffer Memory Address Names Default Values  [Goacated) | Mo By Printer | (Eetience

Mode setting state storage area 0 (Mode 0)*5 A A A L —

: : ; 7.6
Mode change specification area : 0 (No change) *6 o ° .0 L =
?;;?;smission control specification area (DC/DTR con- 0 (DTR control) _ o o ' o
DC1/DC3 control code specification area 1311H — o I o ] 77
DC2/DC4 control code specification area 1412H — o I o 1 o
System area (Unusable) _ _ . _ _
*7 0 o*3 o*3 0*3 o*3

*4

*1:

*2:
*3;

*4,

*5:

*g:

The unit of the transmission {send/receive) data in the no-protocol mode or bidirectional
mode or of the send data when the on-demand function of the dedicated protocol is used.

Set this when the RS-232C interface is set to half-duplex communications.
Areas should be allocated so that they do not overlap with each other when (a} data is
transmitted in the no-protocol mode or bidirectional mode, or (b) when more than one

function of data transmission using the on-demand function of the dedicated protocol is
used.

Change the default values marked by the dot symbol () attached to the right of the address
enly when the READY signal of the A1SJ71C24 is turned ON after the power is turned ON
or the PC CPU is reset.

Or, change the values when the higher bytes of the mode switching designation area of the
buffer are changed after the A15J71C24 READY signal is turned ON by switching the mode
of A1SJ71C24.

The value {tH to DH) corresponding to the set value (1 to D) of mode setting switch (see
Section 4.3) is stored as default value.

0 is stored before switching the mode.

The value {1H to DH) of mode number corresponding the present mode is stored after
switching the mode.

1H to DH correspond to the set value (1 to D) of mode setting switch (see Section 4.3).
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*7: 120H to DFFH are allocated to the user area in an A1SJ71C24-R2.

120Hto 7FFH are allocated to the user area and 80GH to DFFH are allocated 1o the message
registration area in an A1SJ71C24-PRF as shown below.

A18J71C24-R2
Address
120H
User area
DFFH

Address

120H

7FFH

DFFH

User area

Message
registration
area

A1SJ71C24-PRF

SOOI;I

Message
designation

80JH

Message error

802H

Output state

820H

8AOH

Schedule area

Fixed mes-
sage access
area

920H

Message data
length
Registration
number 1
Free message
area

952H

Message data
length
Registration
nurnber 2
Free message
area

DCFH

DE7H

Message data
length
Registration
number 31
Free message
area

MELSEC-A

Max.31
can be
registered.
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4, SETTINGS AND PROCEDURES BEFORE OPERATION

41 Settings and Procedures before Operation

The settings and procedures which have to be done before a system using
the A15J71C24 can be started are described below.

Determine the system configuration

Set up the hardware

{1) Set the transmission specifications
= Specify the data length

Specify the transmission speed

Specify the parity check

Specify odd or even parity

Specify the number of stop bits

+  Specity the sum check

+  Specify write during RUN

(2) Set the transmission contra! protocol

y

Self loopback test

External wiring

Locpback test

|

lInitialize using a sequence program

Create a data communications program

r

Operation

...... See Section 2.3.

...... See Section 4.3.2.

See Sectlion 4.3.1.

See Section 4.6.

...See Sections 3.2, 4.5.

...See Sections 4.3, 8.15.

See Section 7.

..... A sequence program for data transmission

is required to use the following functions:

= Data transmission in the no-protocol/
bidirectional mode

+ Data transmission using the on-
demand function of the dedicated
protocol

+ Signal input using the global function
of the dedicated protocol

(1) Appendix 10 contains the form sheet for recording the setting values of the A1SJ71C24.

{2) Section 11.1 gives the procedure for using the printer function.
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4.2 Nomenclature

4,21 Nomenclature .
ATBITICIA-RZ(PRF)
aun == No Name Description Raference
S0 g ﬁg * Sections
O+ K&S 2
o= g . Display the operating status, computer
= = (1} Indicator LEDs communications underway, and alarms. 422
@) :raeréisfrir;z?::‘n Used to set data bit, parity presence 4.3.0
sstting switches absence, stop bit, sum check, etc. -
kL
| @) () | Mode setting Switch for selacting transmission 4.3.1
==l - switch control protocol e
@1l =S| e
— aor 1:FORSN
2B s 4 | RS-232C RS-232C connsctor for linking 3.2.2
w|l|=2 &FORMS connector A18J71C24 with computer. 4.5.2
12 L [
RS-232C
OIo
9
ool I @
%
SEES
b
A1s.mca¢-nzgm§1
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4.2.2 LED signals and displays
LED Meaning Initial
LED Area Details No LED of LED LED ON LED OFF Status
N Display of LED
Q RUN Normal run Normal Error ON
1 | D |Transmiting Flashes during data OFF
2 RD | Receiving Flashas during data OFF
Communications with Flashes during com-
3 CPU | pc cPu munications with PC ¢PU | O
(Example) {Example)
1;42? ';JEOD 4 PRT ™ Printer message output L"ggssagssv;?:g&r&tter QOFF
0 RUN [ NEU 3 8 T_ransmis-
1 s0 O ACK | @ sion se- ENG
2 RO NAK L 10 quence
3 CPU CiN[ 1 8 NEU Neutra initial state received *2
4 PRT [ P | 12 (waiting for
(o] PRC 13 ENQ)
(Unusedy [ sio | 4
O Unused O After send- | After send-
9 ACK | ACK ing ACK ing NAK OFF
After send- | After send-
10 NAK NAK ing NAK ing ACK OFF
Result of PC CPU
" CiN communications Normal OFF
12 P/S Parity/sum check errpr cPhaéiéilZ?rrgr Normal OFF
Communica-
13 PRC Protocol error g‘rac':tsocol Normal OFF
erraor
i4 SIo S1CQ error S‘a,ﬁ-nri;ugn,error Normal OFF
*i is applied to A18J71C24-PRF.
*2 varies according to the switch setting as shown in the following table.
Mode Seiting
1ic04 5 F
LED No. Name
8 NEU ON OFF OFF
(1) LEDs C/N to SIO (LED Nos.11 to 14) above light when an error occurs.

(2)

The ON/OFF status of the LED Nos. 11 to 14 are stored in the buffer
memory at address 101H. The status can be read using the PC CPU
instruction which permits checking by a sequence program.

After any LED C/N to SIO (LED Nos. 11 to 14) is ON, they remain ON
even when the cause of the error is eliminated.

It is necessary to send a turn-off request to address 102H of the buffer
memory using the sequence program TO instruction to turn OFF the

LED.

LEDs RUN to NAK {LED Nos. 0 to 10) above light corresponding to the
relevant status.
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(4) LEDs C/N (LED Nos. 11} above light in the following circumstances:

(8) When the A1SJ71C24 attempts to make an illegal access while the
PG CPU is running (a write during program execution, for example).

(b) During abnormal PC CPU access.

(5) The "initial state” column indicates the status when the power is turned
ON the PC CPU is reset of when the READY signal of the A1S471C24
is turned ON after the mode was switched.

4.3 Settings

This section describes the setting methods and explains the settings of the
transmission control protocol and communications specifications (data
length, sum check, etc.).

After changing the settings, turn the PC CPU power supply OFF and back
ON, or reset the PC CPU.

4.3.1 Setting the dedicated protocol, nho-protocol mode, bidirectional mode or printer function

(1) The method of setting the transmission control protocol and the meaning
of the switch settings are described in the table below.

When the mode switch is set to "5" and the bidirectional mode setting
area in the buffer memory is set to "1", the no-protocol mode in the
following table changes to the bidirectional mode. ‘

All mode settings in the following table are in the no-protocol mode.

Mode Setting Mode Setting

Switch Switch Number Mode Settings Notes
0 Unusable
1 Protocol 1 For connection of computers to RS-232C.
2 Protocol 2
3 Protocol 3
4 Protocol 4
This mode is used to enable a no-protocol
5 No-protocol computer link with all devices connected to the
or Printer functicn RS-232C interfaces. Or, this mode is used to
the printer function with the A18J71C24-PRF.
6to E Unusable
F For module test This mode is used for testing the moduie.

POINT

Sections 2.3.1 to 2.3.2 give the examples of settings with different system
configurations.
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4.3.2 Setting of transmission specifications
: Position of Setting Switch
Set?mg of Switches Setting tems Remarks
Switches ON OFF
SW03 Unused — — —
Write during RUN
SWoe4 enabled/disabled Enabled Disabled —
selting
SW [ON=— Un
03| = Baud rate | 3C0 | 600 {1200 | 2400 | 4800 | 9600 (19200
04| usable
ON+— SW05 QFF | ON | OFF | ON | OFF | ON | OFF | ON —
eS| Transmission
06| [T SWO6 - OFF | OFF | ON ON | OFF | OFF | ON ON
07| Cm speed setting
o8l Cm SWO7 QOFF | OFF | OFF { OFF | ON ON ON ON
os| Cm .
10| Cm sSwos Data bit setting 8 bits 7 bits —
N ]
2 . SWO09Q | Parity bit setting Set Not set —
. Valid when
SW10 ;E;Sir:]f:dd parity Even Qdd parity bit is
set.
SWit Stop bit setting 2 bits 1 bit —
SWi2 Sum check setting Set Not set —

(1) Write during RUN

(2)

(3)

Set whether a processing requested by the external device is executed
or not executed by the PC CPU in the RUN state when the computer link
operates with the dedicated protocol.

Section 3.3.1 gives the functions available with this setting.
Transmission specifications

Do not set the "unusable" baud rate setting (SW13, 14, and 15 ON),
If these switches are set, the RUN indicator LED (LED No. 0) is turned
OFF and operation is not possible.

Sum check

Set whether the sum check code is added or not added to the end of the
message, when the computer link operates with the dedicated protocol.

Sections 8.4.1t0 8.4.4 and 8.4.5 (7) give the message structure and sum
check code when the sum check setting is "Enabled™.
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4.4 Loading and Installation
4.4.1 Handlinginstructions .

(1) Protect the A1SJ71C24 and its terminal block against impact.

(2) Do not touch or remove the printed circuit board from the case.

(3) Po not allow metal particles or wire offcuts to enter the A18J71C24.

(4) Tighten the module mounting and terminal screws as specified below.

Screw Tightening Torque kg-em(lb-inch)
Module mounting screws (M4) 78 to 117 N-em {8(6.93) to 12(10.39)}

4.4.2 Installation environment

Never install the system in the following environments:

(1)

(2)
3

4
(%)

(6)
@)
(8)

Locations where ambient temperature is outside the range 0 to 55°C (32
to 131°F).

Locations where ambient humidity is outside the range of 10 to 90%RH. ‘

Locations where dew condensation takes place due to sudden tempera-
ture changes.

L.ocations where there are corrosive gasses and combustible gasses.

Locations where there is a high level of conductive powder, such as dust
and iron filings, oil mist, salt, and organic solvent.

Locations exposed to the direct rays of the sun.
Locations where strong power and magnetic fields are generated.

Locations where vibration and shock are directly transmitted to the main
unit.
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4.5 External Wiring
4.5.1 Precautions during wiring
External wiring which is resistant to external noise effects is a prerequisite

for reliable A18471C24 operations {full use of all available functions).

When doing external wiring of the A15J71C24, the following precautions must
be taken:

(1) Keep main circuit wiring, high-voltage wiring, and other load-carrying
wiring outside the PC CPU separate from A1SJ71C24 wiring. Never
bundle them together. This prevents noise and surge-induction effects.

(2) Ground the shield of shielded wires and cables at only one point.
4.5.2 Connectingthe RS-232C connectors

Precautions and examples of connections to an RS-232C connector is shown
in the diagram below.

(1) Precautions during connections

if half-duplex transmission {see Section 7.2 for the setting method)
is used, perform wiring so that the CD signal of the A1SJ71C24 can
be controlled by the external device.

Also, set the A1SJ71C24 to execute the CD terminal check (see
Section 7.1).

Section 5.4 gives the ON/OFF timing control of the CD signal of the
A18J71C24 using the external device,
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(2) Examples

(a) Connections to a device which can turn the CD terminal signal ON
{for tull-/half-duplex transmissions)

A1SJT1C24 External Device
Cable Connections and

Signal Signal Directions
Names Pin Numbere Signal Names
CcD 1 cD
RD({RXD) 2 RD{RXD)
SD{TXD} 3 SD(TXD)
DTR(ER} 4 DTR{ER)
8G 5 SG
DSR(DR) -] DSR(DR)
RS(RTS) 7 I:: RS(RTS)
CS(CTE) 8 CS({CTS)

(b) Connections to a device which cannot turn the CD terminal signal
ON (for full-duplex transmission)

1) When wired as in step (a) above, disable the RS-232C CD ter-
minal check.

2) if the RS-232C CD terminal check function is enabled, wire the
connectors as shown below.

A1SJ71C24 Cable Connections and External Device
Signal Names |Pin Numbers Signal Directions Signal Names
CD 1 CD
RD{(RXD) 2 [ RD(RXD)
SD(TXD} 3 ——~>< SD(TXD)
DTR(ER) 4 \\/ DTR(ER)
SG 5 - 8G
DSR(DR) 6 /( T DSR(DR)
RS(RTS) 7 C RS(RTS)
C8(CTS) 8 CS(CTS)

POINT

When connecting to the printer, use the connections to a device which
cannot turn the CD terminal signal ON (described in (b) above).
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4.6 Self-loopback Test

. The self-loopback test function is used (when the A1SJ71C24 is not caon-
nected to the computer) to check that the A18J71C24 module is operating
normally. This function is selected by setting the mode setting switch to "F".

4.6.1 Procedure to carry out the self-loopback test

The procedure to carry out the self-loepback test is as follows:
Step 1 Connect the cables

Connect cables to the RS-232C connectors as shown below.

A1S8J71C24 Cable

Signal Pin Connections

Names Number

cD 1
® -

8D
DTR
8G
DSR
RS
Cs

|~ |;|b WM

]

Step 2 Set the mode setting switch

. Set the mode setting switch to "F" to select the self-loopback test.
(Section 4.3.1 tells details of how to set this switch.)

Step 3 Execute the self-loopback test
(1) Turn the PC CPU power supply ON or reset the PC CPU.

The test starts automatically when the A18J71C24 READY
signal turns ON. The READY signal turns ON a few seconds
after the power supply is turned ON or the PC CPU is reset.

. (2) Check sequence
Checks are executed out in the following order:
1} PC CPU communications check
2) RS-232C communications check

The checks are then repeated. The checks are completed
within one second. The checks are executed automatically
by the A18J71C24,

{3) Check the LED display status, as described in Section 4.6.2.
Normal : Follow procedure (4) to end the test.

Error : Correct the error and repeat the self-loopback test
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(4) When checks are completed:

1) Turn the power supply OFF.

2) Disconnect the cables. Connect the cables to link with the
computers.

3) Change the setting of the mode setting switch. ("1" to *5%)

POINTI

Two A18SJ71C24 modules can be loaded to A1SCPU. However, do not
execute the self-loopback test with both modules simultaneously (this will
result in a PC CPU communications check error).

4.6.2 Self-loopback test operations

Check ltems Check Descriptions Norma'I-IEn[;ilcator Error Indicator LED Information Flow
After writing data to special C/N OFF RS-2320
data register D9072, the (LED No. 11) []
A18J71C24 reads and

comP:ugizgtion verifies it. If the data CIN ON >
check matches, it is changed and {LED No. 11)
the procedure is repeated. If CPU Flashing
data does not match, an (LED No. 3) PG CPU A1SJ71C24
error is indicated.
Checks data sent from RS- S10 OFF
232C connector. If normal, (LED No. 14)
A18471C24 changes data RS-232C
RS-232G com- | ang the procedure is sp SIO ON il
m“"'cat:“’"s repeated. If not normal, an (LED No. 1) {LED No. 14)
chec error is indicated. An error Flashing
:fel:tilé:ated if no cable is con- RD AISIT1C24
) {LED No. 2)

*The test continues even if an error occured with a checking item.
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4,7 Loopback Test

The loopback test checks the correctness of data communications between
the computer and the A1SJ71C24 using the dedicated command (TT) with the
dedicated protocols 1 to 4.

The procedure to execute the loopback test is as follows:

Step 1

Step 2

Step 3

Step 4

Step 5

Connect the computer and A18J71C24

Connect the cable between the computer and A18J71C24 as
described in Section 4.5.

Mode switch settings

Set the mode switch to "1" to "4" to set the testing interface for the
dedicated protocol. {Section 4.3.1 gives detail of the setting method.)

PC CPU start-up

Turn the power to the PC CPU ON or reset the PC CPU. The
A18J71C24 ready signal turns ON (ready for operation), after which
the loopback test can be executed.

(The ready signal turns ON at a few seconds after the A18J71C24
is turned ON or reset.) '

Execute the loopback test command

(1) Create a program to be tested and transmit the command and
data to the A1SJ71C24.

Section 8.4 gives the message structure of formats 1 to 4, and
Section 8.15 gives the loopback command (TT).

(2) The A1SJ71C24 transmits the unchanged data back to the
computer.

Computer consistency check

(1) Check at the computer if data transmitted from the computer to
the A18J71C24 is identical with the data transmitted back from
the A15J71C24 to the computer.

Identical data indicates that the communication between the
computer and A1S471C24 is normal.

If the data transmitted from the computer to the A15J71C24 and
the data transmitted back from the A15J71C24 to the computer
are not identical, the transmission specification settings probab-
ly do not match or the CD terminal is repeatedly turning
ON/OFF. Use the troubleshooting charts in Sections 11.2.5 and
11.2.8 to determine and correct the problem. Then repeat the
loopback test.

411



4. SETTINGS AND PROCEDURES BEFORE OPERATION MELSEC-A

(2) if data communications is not possible

The hardware settings or cable connections have probably not
been done correctly.

Use the troubleshooting charts in Sections 11.2.2, 11.2.3, and
11.2.4 to determine and correct the problem and then repeat the
loopback test.

(3} After the loopback test is finished, a computer link which uses
the dedicated protocol is enabled.

When a computer link uses the no-protocol/bidirectional mode,
do the following:

« Set the mode switches.
e Turn the power to the PC CPU OFF/ON or reset the PC CPU.

After doing the above, the computer link operation is enabled.

4.8 Inspection and Maintenance

The A1SJ71C24 module itseif requires no particular inspection procedures,
However, carry out the inspections listed in the PC CPU User's Manual to
ensure oplimum system performance.

4-12



[COMPUTER LINK FUNCTIONS]

This section describes the communications procedures, link method, and commands used with the
computer link of the A1SJ71C24-R2 and A18J71C24-PRF.
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5. HALF-DUPLEX COMMUNICATIONS USING THE RS-232C INTERFACE

This section explains how to do half-duplex communications using an RS- .
232C interface to connect an external device and an A1SJ71C24.

This section does not apply to full-duplex communications,

A1SJ71C24 can do half-duplex communications with an external device by
using the RS-232C interface by setting buffer memory.

While receiving data from an external device in half-duplex communications,
data is not transmitted from the A15J71C24 to the external device,

The key points for doing half-duplex communications between an external
device and the A1SJ71C24 using the R5-232C connector are as follows:

» System configurations and functions

» Buffer memory settings

* Wiring

* ON/OFF timing of the CD and RS signals of the A1SJ71C24

5.1 System Configurations and Functions

The following figure shows (a) the system configurations of the external
device and the PC CPU that can do half-duplex communications, and (b) the
functions of the A1SJ71C24

) Neo-protocol
Functions Dedicated Protocel Mode/bidirec-
tional Mode

System Data Communications
Configurations by a Command Datacﬁlejn: f::':(;h? Pe [;ant: [s):;‘ad
{external device : Transmitted from demandyFuncti:n Receive
PC CPL) the External Device
11 o o*1 o*2
o:. Usable

x: Unusable

*1 During data communicates, the send timing of data that a sequence
program requested to send changes due to the on-demand function.

See Section 8.14.2,
The send timing also changes as mentioned in *2 below.

*2  Send timing of data sent from the A1SJ71C24 and the external device
changes according o the set timing of “priority/non-priority at the simul-
taneous transmission” set with the A18J71C24. .‘

See Section 5.4.
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5.2 Buffer Memory Settings
The following describes the buffer settings of the A18J71C24 for doing
half-duplex communications.

Perform the following settings with the sequence program only when the
A1SJ71C24 READY signal is turned ON after the A1SCPU is reset or when
the A1SCPU is turned ON.

Section 7.2 gives setting details.
(1) Communications setting using the RS-232C interface (Address 10FH)
Set “1" to do half-duplex communications.

{2) Setting of priority/non-priority at the simultaneous transmission (Ad-
dress 110H)

When the A18J71C24 and the external device begin transmitting data
simultaneously in half-duplex communications, designate (&) continua-
tion (priority) of the send from the A18J71C24, or (b) interruption (non-

priority).
Set "0” to designate ” priority “.
Set “1" to "255" to designate “ non-priority ”.

This set value is the send wait time (unit :10 msec), until data transmis-
sion starts, after the data send state is restarted.

POINT

When an A18J71C24 is set to * priority ", the A15J71C24 keeps on transmit-
ting data and ignoring received data. Even if data is transmitted from the
external device after the A15J71CZ24 has started data transmissior.

The external device that transmits data must execute the following so that
the A15J71C24 does not ignore received data:

» Transmit response messages to start communications

+ Resend data when a time out error of a response message occurs.

{3) Setting the method of resend (Address 111H)

When setting “ half-duplex communications "+" non-priority “ according
to (1) and (2), this setting becomes valid,

As for simultaneous transmission from the external device and the
A1S5J71C24, when the A1SJ71C24 restarts the send after interruption of
the send, designate whether the interrupted message is transmitted
again from the beginning ("resend") or only the remaining part is trans-
mitted ("not resend"}.

Set “1" to designate " resend *.

Set “0" to designate " not resend .
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The following describes the wiring for connecting the external device to the
A1SJ71C24.

To do half-duplex communications, the CD signal of the A18J71C24 must be
controlled by the external device.

Connect them according to “Connections to a device which can turn the CD
terminal signal ON” shown in Section 4.5.2.

Section 5.4 describes the ON/OFF timing of the CD signal of the A18J71C24,
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When doing half-duplex communications, the data transmission timing is

shown by using the CD and RS signals of the A15J71C24.

In half-duplex communications, an external device controls the CD signal of

the A1SJ71C24.

The A1SJ71C24 system controls the RS signal of the A18J71C24.

The table below shows the half-duplex communications connections dis-
cussed in this section.

A18J71C24 Cable Connections and Computer
Signal Directions
Signal Pin Number Signal
cD 1 CcD
RD(RXD) 2 RD(RXD)
SD({TXD) 3 SD (TXD)
* DTR(ER} 4 DTR{ER)
Signal controlled
by the system SG 5 5G
A18J71C24
DSR{DR) & DSR(DR)
RS(RTS) 7 RS(RTS)
CS(CTS) 8 CS(CTS)

Example of Connections
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5.4.1 Datatransmission timing from an external device

When doing half-duplex communications, the data transmission timing from the .
external device is shown by using the CD and RS signals of the A1SJ71C24,

Setting the buffer memory of the A1SJ71C24 to “priority/non-priority at simui-
taneous transmission” controls the CD signal of the A18J71C24,

(1) A18J71C24 is set to “ priority ".

Data B Stop the data send. Resend
External device Data A j Data B
A18J71C24 Data C
Becausethe A18J71C24 is
o :ggprz:;rig, le\:::difczrb‘le Store this data in
gn I u
A1SJ71C24 transmission is conbinued /an external
+—— 5D (send data) Data C .
RS (send request) / I (3} \ |
| °) ) )@
CS (crear to send) | l
— CD (receive carrier 1 O
detect) A1SJ71C24 ignores
4 received data.
— RD (recsived data) Data A ) fd Data B
Data B
The following steps describe the operations required for an external device ‘

at every timing mentioned by 1) to 6) in the above figure.
The signal names are of the signals of the A1SJ71C24.

1) When not transmitting data from the external device to the
| A158J71C24, turn the CD signal OFF.

2) When doing a data send, check the RS signal. if the RS signal is
OFF, turn the CD signal ON.
If the RS signal is ON, wait until it turns OFF. After the RS is
turned OFF, turn the CD signal ON.

3) After turning the CD signal ON, transmit data.
4) After completing the data send, turn OFF the CD signai .

5) If the RS signal turns ON during the data send, stop the data send.
Then, turn the CD signal OFF, and perform data receive processing.
{(When the A18J71C24 and an external device start data trans-
mission simultaneously, the RS signal turns ON.)

6) Retransmit all interrupted data from the external device to the
A18J71C24 after the data send from the A1SJ71C24 is completed.

When (a) starting or during data transmission to the A15J71C24, (b} if the DTR(ER) signal of
A15J71C24 turns OFF or when a DC3 code is received, interrupt data transmission until the .'
DTR signal turns ON or until a DC1 ¢code is received,

See Appendix 4.
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(2) A18J71C24 is set to "non-priority”.

. Continue data send.

. Data A Data
External device Data C<1 B

Because the
a —
A18J71G24is setto Data C-2

“nenpricrity”, data
transmission is in-
terrupted when the gese.nd .

CD signal turns ON. ection 5.4.2 gives

contents of the send.

A18J71C24

A1S471C24

Data C-1 Data C—2
+—— 8D (send data)
~—|:RS (send request) (2)) \ |
CS8 {clear te send) ]—
. CD {receive carrier (1) ©)
detect)

A1S5J71C24 stores received

data.
— RD (received data)

The following steps describe the operations required for an external device
at every timing mentioned by 1) to &) in the above figure.

The signal name is the signal of the A1SJ71C24.

As described in (1), turn ON/CFF the CD signal of the A18J71C24 with the
external device and do data transmission to the A1SJ71C24,
' (Note that 5) and B} are different in the non-priority setting.)

1) When not transmitting data from the external device to the
A13J71C24, turn the CD signal OFF.

2) When doing a data send, check the RS signal. If the RS signal
is OFF, turn the CD signal ON.
If the RS signal is ON, wait until it turns OFF. After the RS is
turned OFF, turn the CD signal ON.

. 3) After turning the CD signal ON, transmit data.
4) After completing the data send, turn OFF the CD signal.

5) Even if the RS signal turns ON during data transmission, continue
the data send to the A15J71C24. (This occurs when the
A18J71C24 and the external device start data transmission simul-
taneously.)

6) After the send from the external device is completed, transmit
data from the A18J71C24 to the external device.
Section 5.4.2 gives details.

When (a) starting or during data transmission to the A18J71C24, and (b) if the DTR(ER) signal

of A1SJ71C24 turns OFF or when a DC3 code is received, interrupt data fransmission until the
’. DTR signal turns ON or until a DC1 code is received.

See Appendix 4.
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5.4.2 Datatransmissiontiming from an A15471C24

When doing half-dupiex communications, data transmission timing from an .
A18J71C24 is shown by using the CD signal and RS signal of the A1SJ71C24,

Control the CD signal of the A18J71C24 by setting the buffer memory of the
A18471C24 to “priority/non-priority at simultaneous transmission" for data
transmission.

(1) A1SJ71C24 is set to " priority “.

Data C—1 Stop the datasend  Resend

Data C
External device

8 A15J71C24 Is setto priority,
A1SJ71C24 Data A Data B cvent e D dgrel s tamed ohe
\ transmission is continued.
Send \ — :::::;m:: meec Send External device must store
ing- request .
A requestf | fe— r1) this data. .
1S471C24 L
Data A () Data B
+~— 8D (send data) @1 @ ]
(1) [ \
T RS (send request) 1! / ) ©
—* CS (clear to send) (5) / CD check q
. . CD check CD check A18J71C24 stores |
—— getge(;%cewed carrier A18J71C24 ignores received data.
Data C-1 mmmm received data.

— RD (received data)

The following steps describe the operation at every timing mentioned by (1)
to (6) in the above figure.

The signal names are of the signals of the A1SJ71C24.

As described in (1), turn ON/OFF the RS signal of the A15J71C24 with the
external device and transmit data to the A18J71C24.

1) When not transmitting data from the external device to the
A18J71C24, turn the RS signal OFF.

2) When doing a data send, check the CD signal. If the CD signal
is OFF, turn the CD signal ON.
When the CD signal is ON, wait until it turns OFF. After the CD
is turned OFF, turn the RS signal ON.

3) After turning the RS signal ON, transmit data.
4) After completing the data send, turn OFF the RS signail.

5) If the CD signal turns ON during the data send, continue transmit-
ting data send to the A18J71C24. (This occurs when the
A18J71C24 and the external device start data transmission simul-
taneously.)

6) Transmit all interrupted data from the external device to the .‘
A1SJ71C24 after data send from the A18J71C24 is completed.
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*1  The time from when the RS signal turng ON until communica-
tions start varies with the data transmission speed.
The faster the transmission speed is, the sooner communica-
tions will start.

When (a) starting or during the data transmission to the A1SJ71C24, and (b) if the DSR(DR)
signal of A18J71C24 turns OFF or when a DC3 code is received, interrupt data transmission
until the DSA signal turns ON or until a DC1 code is received.
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(2 A1SJ71C24 is set to " non-priority ",
L Continue data transmission

Because A1SJ71C24 is set to .
"non-prioity”, data transmission is
interuppted when the CD signal Data C

External device turns ON.

A18J71C24 Data A S~ J4— Data B Data B

3
— Send walttime
{ 1

Data B mm

R

A15J71C24

+«— 35D (send data)

‘—[ RS (send request)
CS {clear to send)

« CD (receive carrier
detect)

— RD (received data)

The following steps describe the operations performed by A1SJ71C24 at
every thing. The signal names are of the signals of the A18J71C24.

As described in (1), turn ON/OFF the RS signal of the A1S471C24 and do
data transmission to the external device.

Note that 5) is different.

1) When not transmitting data from the external device to the
A1S471C24, turn the RS signal OFF,

2) When doing a data send, check the CD signal. [f the CD signal
is OFF, turn the RS signal ON,
If the CD signal is ON, wait until it turns OFF. After the CD is
turned OFF, turn ON the RS signal.

3) After turning the RS signal ON, transmit data.
4) After completing the data send, turn OFF the RS signal.

5) If the CD signal turns ON during data send, stop the data send.
Then, turn the RS signal OFF and perform data receive process-
ing. (This occurs when the A1SJ71C24 and an external device
start data transmission simuitaneously.)

6) After transmission from the external device is completed, resend -
all data from the beginning, or transmit data remaining after the
send interruption in 5).

*1 Data set at buffer address 110H is not transmitted.

*2 Resend all data from the beginning, or transmit data remaining
after the send interruption according to the setting of buffer
address 111H.

When (a) starting or during the data transmission to the external device and (b) if the DSR(DR})
signal of A18J71C24 turns OFF or when a DC3 code is received, interrupt data transmission
until the DSR signal turns ON or until a DC1 code is received.
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6. SWITCHING THE MODE WHILE THE A1SJ71C24 IS OPERATING

Switching the mode while the A1SJ71C24 is operating (send control
protocol switching)

This section should be read to continue data communications with a
communicating device if the mode is switched while an A1S471C24 js
operating.

If the mode is not switched, it is not necessary to read this section.

While an A18J71C24 is operating, switching can be done between the
following modes.

No-protecol mode \‘
Bidirectional mode ’ /

Mode settings can be switched by the following methods.

Dedicated protocel modes (1 to 4)

(1) Switching the mode using an external device

* Dedicated protocol modes —— Dedicated protocol modes

(110 4) \(1 t0 4)
No-protocol mode *1

(2) Switching the mode using a PC CPU
« Dedicated protocol modes — - Dedicated protocol modes
(1 to 4) \ (1 to 4)
\ No-protocoi mode
Bidirectional mode
« No-protocol mode — Dedicated protocol modes

{1to 4)
Bidirectional mode

* Bidirectional mode ——  Dedicated protocol modes
(1 to 4)
No-protocol mod

*1 If the mode is switched while the A1SJ71C24 is operating, the READY
signal (Xn7) of the A18J71C24 goes OFF and is turned ON again.

When it is necessary to switch each set value of the special-applications
area (addresses 100H to 11FH} of the A18J71C24 buffer, switch a set
value at the leading edge of the A18J71C24 READY signal (Xn7) just
after the signal is turned ON.

It can be switched to the bidirectional mode from a dedicated protocol
modes (1 to 4) and data communications can be restarted.

The mode switching timing between the external device and the PC CPU
must be adjusted beforehand.
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6.1 Precautions When Switching Modes

Precautions to take when (a) switching the mode of an operating A18J71C24 .
and (b} continuing data communications are given below.

(1) Mode setting between an external device and a PC CPU
The following rules must be determined when doing mode switching

between an external device and a PC CPU.

(a) In which direction (to/from an external device and a PC CPU) will the
mode switching take place?

(b} The timing of the following mode switches must always be deter-
mined.

Dedicated protocol modes(i to 4) ————— No-protocel/bidirectional modes

No-protocol/bidirectional modes ——» Dedicated protocol modes(1 1o 4) ‘

No-protocol mode » Bidirectional mode

Bidireclional mode » No-protocol mode

{¢) Mode switching message structure when doing mode switching in
the no-protocol/bidirectional modes

POINT

Mitsubishi recommends switching the mode from the PC CPU side (see ‘
Section 6.2).

(2) A1SJ71C24 operations when switching modes

(a) If mode switching is requested while communications using a dedi-
cated protocol have not been compieted, mode switching processing
can only be executed after the A18J71C24 has completed data

communications (data B - see Section 8.3).
- Initial processing (mode switching processing)
Writing to buffer is executed after an ACK response.
External device address 118H
\ ¥ .
A
A18J71C24 o - - -
K
(response) / Initial
rocessin
A18J71C24 | P g o
READY signal
&n7) \W See Section 6.2.1.
Value at buffer ----
address 119H OOOEIH 0105H o
I—Current mode number
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(b} When data communications is done in the no-protocol/bidirectional
mode, the A18J71C24 switches the mode under the following con-
ditions:

1) If the A1SJ71C24's request-to-send signal (Y(n+1)0) is ON when
mode switch processing is executed, that signal is turned OFF.

External device

A18J71C24 Data N

Initial processing
A18J71C24 - - - — —
READY signal
(Xn7)

See Section €.2.2.

Request-to-send
signal _ - - = -

Y (n+1)0})

Send-completed
signal (XnQ) T

When the request-to-send signal (Y{n+1)0) goes OFF,
initial processing {mode swilching processing) is executed.

2) Ifthe A18J71C24’s received data read request signal (Xn1) is ON
when mode switch processing is executed, the received dataread
compieted signal (Y(n+1)1) is turned ON

Data

Initial

processing
A18J71C24 —— [
READY signal
Xn7)

See Seclion 6.2.2.

Received data g
read request ————— - -
signal {(Xn1)

Received data
read completed - -

signal (Y{n+1)1) T

When the received data read completed signal (Y (n+1)1) goes
ON, initial processing (mode switching processing) is executed.
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(¢) When the mode is switched, the following processing takes place.

1) The value of the special-applications area (buffer addresses
100H to 11FH) of the A1SJ71C24 returns to a default value. .

2) During data communications in the no-protocol/bidirectional

mode, received data stored in the A15J71C24 buifer and OS user
area is cleared.

3) The READY signal (Xn7) is turned OFF or ON by the following
timing.
« Switching the mode using an external device
{dedicated protocol modes 1 to 4 —— no-protocol mode)

initial processing

A18J71C24 READY signal {Xn7) --

(about 4 seconds) -

Value at buffer address 119H X 0105H OEOSHX CO05H

»  Switching the mode using a PC CPU
(dedicated protocol modes 1 t0 4 —— no-protocol mode)

Initial processing

A18J71C24 READY e ———
signal (Xn7) (about 4 seconds) h

Mode switch completed
signal (Xn8) i }; - -

Mode switch request

signal (¥ (n+1)9) T TTTT .

Value at buffer address - _ _ _

119H {mode switching oo@( 00GOH T
specification area) PR, -
Value at buffer address - . - _ R
118H (mode setting 0C01H to 0004H 0005H

state storage area) o o
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6.2 Mode Switching Methods
. 6.2.1 Mode switching from an external device

Switching to the no-protocol mode from a dedicated protocol mode (1 to 4) is
done by the following method.

However, the set value of the special-applications area {(buffer addresses
100H to 11FH) of the A1SJ71C24 is set at a default value. Data communica-
tions must be done in the default value state.

Use a PC CPU to (a) switch to a mode other than the above, or (b) switch
the set value in the buffer special-applications area (see Sections 6.1 and
6.2.2).

CW command (see Section 8.9)
Wiriting to buffer L Data communications

) c¢an be done in the
External device address t19H switched mode.

1

1

. A1SJ71C24 A .

Ci— - 1

K I

(response) :

Initial processing 1

{(about 4 seconds) [

A18J71C24 - — »

READY signal ( *  Mode switching

(Xn?) \ *+ The value of the buffer special-applica-
(1 ) (2) tions area is returned to a default value.

3

' Value at buffer coo[ TH o1t X
address 119H [ 05H {5) 0005H

Current mode number

Sequence program m

The operations and processing of the signal timings given in the figure are
. explained below.

(1) Use a CW command from an external device to write a mode switch
request and a mode number in the mode switching specification area
(buffer address 119H) of the A1SJ71C24.

—

I——— Mode number after switching (see Section 4.3.1).

Mode switch request
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(4)

(5)
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After the A18J71C24 completes processing of the CW command normally
and transmits a response message, the READY signal (Xn7) of the self is
turned OFF, and the following mode switching processing is executed.

¢ The mode of the A1SJ71C24 is switched.

* The value of the special-applications area of the A15J71C24 buffer is
returned to a default value {excluding the mode switching specification
area [buffer address 119H}).

The A1SJ71C24 turns the READY signal (Xn7) of the self ON after
completing 2) and switches the value of the higher byte of the mode
switching specification area of the buffer to 02H.

194 |1 pg205H

—_

I——— Mode number after switching (see Secfion 4.3.1)

Mode switching completed

After rewriting the value of the higher byte of the mode switching
specification area of the A18J71C24 buffer to 02H, if the user switches
the value of the special-applications area, use a PC CPU to write any
desired value to the special-applications area.

If the value of a special-applications area is not switched, the processing
of 4 is unnecessary. Execute processing of 5.

Use a PC CPU to read the mode switching specification area of the
A18J71C24 buffer, set the higher byte to O0H, and write it to the mode
switching specification area.

Value in the read mode switching 02H 05H
specification area.

. T
Set the higher byte to O0H. O0H ] O5H

Write it to the mode switching spe- ‘
cification area. To the mode switching specification area

POINTSI

(1) Do the following when switching a value in other than the mode switch-

(2) The mode of the A1SJ71C24 can be switched even if the PC CPU is in

ing specification area (buffer address 119H) of the A1SJ71C24 special-
applications area during mode switching. After the higher byte value of
the mode switching special-applications area becomes O2H, then use
the PC CPU to write any desired value at the leading edge of the
A18J71C24 READY signal (Xn7) just after the signal has turned ON.

the STOP state.
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6.2.2 Switching the mode using a PC CPU

(1) This section shows how to switch to a no-protocel/bidirectional mode
from a dedicated protocol mode (1 to 4).

External device

i

—# Data communications
can be done in the
switched mode.

A1S471C24

A1SJ71C24 READY
signal {(Xn7)

Mode switch com-
pleted signal (Xn9)

Mode switch request
signal (Y {n+1)9)

Value at buffer
address 119H

Initial processing

:
I
I
I
I
1
(about 4 seconds) !

+ Mode swiching
( + The value in L speciabapplications area
’ o tho bufter is retuened 10 & defaut valua

@

0005H 000CH

o) )]
Sequence program ﬂ

The operations and processing of the signal timings given in the figure
are explained below.

fa) Use a PC CPU to write the mode number to be switched to the mode
switching specification area {buffer address 119H) of the
A15J71C24.

¥1I9H | xxos5H
— —

\—— Number to be switched (see Section 4.3.1)

(by Use the PC CPU to turn ON the mode switch request signal
(Y(n+1)9).

(c) The A18J71C24 turns the READY signal (Xn7) of the self OFF and
executes the following mode switching processing.

The mode of the A1S8J71C24 is switched.

The value of the special-applications area of the A1SJ71C24
buffer is returned to a default value (excluding the mode
switching specification area [buffer address 119H]).
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(d) After completing 2) above, the A1SJ71C24 turns the READY signal
{Xn7) and mode switch completed signal (Xn9) ON.

(e) After the mode switch completed signal (Xn9) and the READY signal
(Xn7) are turned ON, the PC CPU must turn OFF the mode switch
request signal (Y{(n+1)9).

If the value is set to other than a default value when the A1SJ71C24
special-applications area does data communications, use a PC CPU
to write necessary data to the buffer special-applications area at the
leading edge of A1SJ71C24 READY signal (Xn7) immediately after
the signal has turned ON.

POINTI

During mode switching, when switching a value in other than the mode
switching specification area (buffer address 119H) of the A1SJ71C24
buffer special-applications area, write any desired value at the leading
edge of the A1SJ71C24 READY signal (Xn7) just after the signal has turned
ON.
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(2) This section shows how to switch from a no-protocol/bidirectional mode
to a dedicated protocel mode.

i

—» Data communications
can be done in the
switched mode.

External device

|
I
I
I
I
i
L
{about 4 seconds) !

A1SJ71C24 Initial processing
(™R
A18J71C24 READY D R————
sgnal () G
3) (4)
Mode switch completed
signal (Xn9)
Mode switch request » M
signal (Y{n+1)8)
()
Value at buffer
address 118H 0o0SH 0000H

(1) 5
Sequence program TO X

The operations and processing of the signals timings given in the figure
are explained below.

(a) Use a PC CPU to write the mode number to be switched to the mode
switching specification area (buffer address 119H) of the
A18J71C24. _

T19H | xxo01H

Number of the mode to be switched (see Section 4.3.1)
Example: dedicated protocol mode 1

(b) Use the PC CPU to turn ON the mode switch request signal
(Y(n+1)9).

(¢) The A18J71C24 turns the READY signal (Xn7) of the self OFF and
executes the following mode switching processing.

* The mode of the A1SJ71C24 is switched.

* The value of the special-applications area of the A18J71C24
buffer is returned to a default value (excluding the mode
switching specification area [buffer address 119H]).

(d) After completing 2) above, the A18J71C24 turns the READY signal
(Xn7) and mode switch completed signal (Xn9) ON.
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(e) After the mode switch completed signal (Xn9) and the READY signal
(Xn7) are turned ON, the PC CPU must turn OFF the mode switch

request signal (Y{(n+1)9). .

If the value is set to other than a default value when the A18471C24
special-applications area does data communications, use a PC CPU
to write necessary data to the buffer special-applications area at the
leading edge of A15J71C24 READY signal (Xn7) immediately after
the signal has turned ON.

POINT

When switching a value other than in the mode switching specification area
(buffer address 119H) of the A18471C24 special-applications area when
switching the mode, write any desired value at the leading edge of the
A18J71C24 READY signal (Xn7) just after the signal has turned ON.

6-10
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7.

INITIAL SETTING OF TRANSMISSION CONTROL DATA TO BUFFER MEMORY

The buifer memory has a special applications area for setting transmission
control data for communications with external devices (see Section 3.5).

Each transmission data item has a defauit value. However (depending on the
purpose and application of data transmission), using default values not only
makes data communications more complicated, but may even preclude them.
This section describes the settings of all items in the buffer memory special
applications area, shows how to make changes, and gives specific examples.
Section B.14 discusses the special applications area used with the on-
demand function of the dedicated protocol.

POINTS |

(1) This section only applies to changing preset default values. It does
not cover data communications using these default valuas.

(2) When changing a setting (except for the error LED display area and
the error LED turn-OFF request area) first turn the power supply OFF
and back ON or else reset the PC CPU. Change the setting after the
A18J71C24 READY signal (Xn7) is turned ON, as shown below.

Example: How to disable the RS-232C CD terminal check function

xXn7 interlock signal
Fl—=F— toPp | Hs [ HioB ]| Ki | ki }—‘

{3) Buffer memory addresses 10EH and 11DH to 11FH are reserved for
the system only. Writing data to these addresses precludes normal
operation of the A1SJ71C24.
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7.1 Setting RS-232C CD Terminal Check Enable/Disable

Setting this RS-232C CD terminal check function to enable or disable deter-
mines whether or not the A1SJ71C24 checks the ON/OFF status of the CD
signal (receive carrier detection signal).

Disabling the RS-232C CD terminal check function.

If a "1" is written to buffer memory address 10BH, the A15J71C24 does not
check the ON/OFF status of the CD signal. It operates as if the CD signal
were ON,

Setting method I

b15

to k1 b0

1OBHI

I | Default: ©

L Write 0 or 1

[ 0: Signal status checked
1: Signal status not checked

POINT

Set bits b1 to b15 of address 10BH to either 0 or 1.
(The A15J71C24 will ignore the settings.)

Examplel

How to disable the R$-232C CD terminal check function (A15J71C24
I/O addresses 80 to 9F).

{Sequence Program)

I—H—| 7oPp | Hs | H1oB | K1 [ ki J—‘ Write “1" to buffer address memory 10BH.

POINTI

When the RS-232C is set to use half-duplex transmission (see Section
7.2), set the CD terminal check to "Enabled". Section 4.5.2 explains the
connecting procedure.

If the CD terminal check is set to "Disabled, the transmission method is
automatically set to full-duplex transmission.




7.

INITIAL SETTING OF TRANSMISSION CONTROL DATA TO
BUFFER MEMORY

MELSEC-A

7.2 Setting the Transmission Method for RS-232C

Set the transmission method used with the RS-232C interface which connects
the A1SJ71C24 to the external device. Both half-duplex and full-duplex
transmissions ¢an be used for setting. 1f the half-duplex transmission is used,
the following settings should be made:

» Whether or not the A15J71C24 continues or stops transmission when the
A18J71C24 and the external device have begun sending data to each other
at the same time. {Priority/non-priority setting at simultaneous transmis-
sion)

» Whether or not the A1SJ71C24 transmits data again from the beginning or
from the point where transmission stopped when it restarts transmission.
(Transmission method when the transmission restarts.)

Set the transmission method which conforms to the specifications of the
connected device,

POINTS

+ When {ull-dupiex transmission is used, settings with buffer memory
addresses 10FH, 110H, and 111H are not required.

= Section 5.2 gives settings required for half-duplex transmission.

» When using half-duplex transmission, set the RS-232C CD terminal
check to "Enabled" (see Section 7.1).
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7.2.1 Setting priority of transmission to the A18J71C24 using half-duplex transmission

The following shows how to set the A18J71C24 to continue transmission
whenthe A18J71C24 and an external device (using half-duplex transmission)
have begun sending data to each other simultaneously.

Setting method |

(1) Transmission method

b15 to b1 bO
10FH I l J (Default: 0)

Write 1.
[ 0: Full-duplex transmission
1: Half-duplex transmission

POINTI

« Set bits b1 to b15 of address 10FH to either O or 1. (The A1SJ71C24
will ignore the settings.)

(2) Priority setting when transmission has begun at the same time

bi5 to bO
110H | | (Detault: 0)

Write 0. (This can be omitted since the defaultis 0.)

POINT

If the priority of transmission is set, setting to buffer memory address
111H is not required,

Example|

The CD terminal check is set to "Enabled". Half-duplex transmission is used and the priority
of transmission is set. (A1SJ71C24 1/O addresses: 80 to 9F)

{Sequence Program)

|—||—| TOP | H8 I H1OF | K1 | K1 H Write "1" to buffer memory address 10FH.

Leave the setting of buffer memory
addresses 10BH and 110H for defaults.
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7.2.2 Setting non-priority of transmission to the A15J71C24 with the half-duplex transmission

The following shows how to set the A13J71C24 to discontinue transmission
when the A18J71C24 and an external device (using half-duplex fransmission)
have begun transmitting data to each other simultaneously.

(1) Setting "half-duplex transmission", "non-priority", and "not resend":

Procedure

{1) Transmissicn method

b15 1o b1 b0
10FH L I ‘i (Default: 0}

Write 1.
]: 0: Full-duplex transmissicn
1: Half-duplex transmission

POINT

» Set bits b1 to b15 of address 10FH to either 0 or 1. (The A18J71C24
will ignore the settings.)

(2) Priority setting when transmission has begun simultanaously
b15 to bo

110HL ] (Default: 0)

.

Write 1 to 255.
[ This data sets the send wait time when data
transmission is started or restarted. (Unit: 100 msec)

(3) Transmission method when data transmission is restarted

B15 to b1 b0

sml ] (petauit: 0)

Write 0. {(This can be omitled since the defaullis 0.)
[ 0: Not resend
1: Resend

[POINT

Set bits b1 to b15 of address 111H eitherto 0 or 1. (The A18J71C24 will
ignore the settings.)

Example

The CD terminal check is set to "Enabled". Half-duplex transmission is used and the
non-priority of transmission and "not resend" are set. (Send wait time: 300 msec)
{A1SJ71C24 |/O addresses: 80 to 9F)

(Sequence Program)

’—{ ToP HE | H10F I K1 l K1 Write "1" to buffer memory address 10FH.
TOP

He | Hito 1 ks | K1 Write *3" to buffer memory address 110H.

Leave the setting of buffer memory
addresses 10BH and 111H for defaults.
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(2) To set "half-duplex transmission”, “non-priority", and resend.

Setting methodl

(1) Transmission method
b15 to b1 bO

10FH | | (Detauit: 0)

]‘— Write 1.

[ 0: Full-duplex transmission
1: Half-duplex transmission

POINT[

Set bits b1 to b15 of address 10FH to either 0 or 1. (The A1SJ71C24 will
ignore the settings.)

(2) Priority setting when transmission has begun simuitanecusly
bis to b0

110H (Default: Q)
I l

Write 1 to 255.
[ This data sets the transmission wait time when data
transmission is started or restarted. (Unit: 100 msec)

(3) Transmission method when data transmission is restarted

bi15 to bt b0
111H | I I (Default: 0)
L Write 0. (This can be omitted since the defaultis 0.)
[ 0: Notresend
1: Resend

POINT

Set bits b1 to b15 of address 111H to either 0 or 1. (The A1SJ71C24 will
ignore the settings.)

Example

The CD terminal check is set to "Enabled". Half-duplex transmission is used and the
non-priority of transmission and "resend" are set. (Send wait time: 100 msec) {A1SJ71C24

1/O addresses: 80 to 9F)

(Sequence Program)

’——{ TOP I Hs ' H10F | K1 | K1 Write *1" to buffer memory address 10FH.
Top | Hs | w10 | ko | ki Write *10" to buffer memory address 110H.
TOP I H8 I H111 K1 I K1 Write "1* to buffer memory address 111H.

Leave the setting of buffer memory address 10BH
for default.
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7.3 Reading Transmission Error Data

. This section explains the contents of the buffer memory area where the
ON/OFF status of the error LEDs are stored, it also shows how to turn LEDS
which are lit OFF.

7.3.1 Reading the error LED display status
(1) Error LED display status storage area

The ON/OFF status of the error LEDs are stored in address 101H of the
buffer memory (see below).

b1i5 bi14tob4d b3 b2 b1 b

totm ] T LT 1

]
3 Y
A[—C.ﬁfN (LED Ne.11)

P/S {LED No.12)
.
PRO (LED No.13)

S0 (LED No.14)

1: LEDIit
error accurred
—— No-protocol send data length error 0: LED notlit
( Section 9.6 gives details.) no error

[ 1: Error occurred
0: No error

(2) Program example to read the error LED display status storage area

This gives an example of a program using the sequence program [FROM]
to read the error LED display ON/OFF status stored in buffer memory
address 101H.

Program example to read the error LED display status storage area
. (A15J71C24 I/O addresses 80 to 9F)

|—I—{Fromp [ He ['w1o1 | Do | K1 || Readthe contents of the
T

error LED display status

-—_—_ = — storage area to address DO
4
bis b14 to b4 b3 b2 bi ...This shows that the PRO
Do (LED No.14) is ON. This means
D) I_\\I o T 1 | o I J an RS-232C protocol error has
occurred.
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7.3.2 Turning OFF error LEDs

When an error LED turns ON, it stays ON (lit) even when the cause of the .
error has been eliminated.

To turn OFF the lit LED, "1" must be written to the appropriate bit of address
102H of the buffer memory, using the sequence program TO instruction.

{1) Error LED turn-OFF request area
b15 bidtobd b3 b2 bl bo

o) [~ [ | | |
I— C/N (LED No.11)

P/S (LED Ne.12)
PRO (LED No.13)
SIO (LED No.14)
[ 1: Tum-OFF request

0: No processing

No-protocol send data
error clear
[ 1: Clear request

0: No processing

(2) Program example to turn OFF error LEDs

A sequence program example to turn OFF LED C/N (LED Ne.12) is given
below.

}-—! P Ttor | Hs | Hio2 | Hooot | k1 ]

_ |
bi5 b14 to b4 b3 b2 bl

b0
12 0 [~ JoJoJo[1]

POINTS!

(1) The LED turn-OFF request is only valid when it is written.

(2) Relevant data in the error LED display status storage area at address
101H is cleared when the LED turn-OFF request is made. Data at
address 102H remains as written.

(3) If the error data has not been cleared after the LED turn-OFF request
is made, the error LED will go ON again.
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7.4 Settings in the No-Protocol Mode

This section describes setting methods and gives no-protocol mode ex-
amples.

7.4.1 Setting the no-protocol mode receive-completed code (for receive with variable-length data)

How to set and modify the receive-completed code and the sequence program
for the receive processing with variable-length data are shown below.

Setting methﬂl

b15 to b8 b7 to bO
Buffer memory address 100H 0 0 I j Default 0ODGAH {CR, LF)
Enter the required completed code } When the

leted
Always write 00H to the higher & bits ﬁﬁ?fepi: set.

POINTS

(1) The completed code can be set to any value which makes 1 byte in
the range of 00H to FFH. Since the default value setting is 0D0OAH,
when the CR and LF codes are received during the data receive, the
read request is transmitted to the sequence program (Xn1 is ON). If
the default setting has been changed, when a modified completed
code is received during the data receive, the read request is trans-
mitted to the sequence program.

(2) If the length of data to complete data receive is also set, the read
request for the received data is transmitted when the completed code

or the set length of data (whichever comes first) is received. (Xn1 is
ON)

(3) If the completed code is not set, set buffer memory address 100H to
FFFFH. This enables only the setting of data length to complete
receive, and the read of received data by fixed data length is enabled.

Example

To set the end code to ETX (03H) (A15J71C24 |/O addresses 80 to 9F)

(Sequence Program)

Write the ASCIL code for ETX (03H) to
‘—% I top | Hs [ #i0o | Hooos | i buffer memory address 100H
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7.4.2 Specifying no-protocol receive completion data length (fixed length)

How to complete the data receive and set the data length are given below .
along with a sequence program example.

Setting method

b15 to b0
Buffer memory address 108H L J

Write the amount of received data
(default: 127 words)

POINTS l

(1) Set the length of data to complete the data receive in the following
ranges:

Length of data received < no-protocol mode buffer size (when word
units are set)

Length of data received < no-protocol mode buffer size x 2 (when byte
units are set)

If the received data length is larger than the no-protocol mode butfer
size, then it is automatically set equal to the no-protocol mode buffer
size.

(2) Section 7.4.3 describes the selection of a word or byte unit for the
data length to complete data receive.

{3} i the receive-completed code is set, the read request for the received
data is transmitted when the completed code or the set data length
(whichever comes first) is received. (Xn1 is ON)

(4) To read the received data by fixed length without setting the com-
pleted code, do the following setting:

¥ Write FFFFH.
b15 to b8 b7 to bo

Buffer memory address 100H F F I F F
Buffer memory address 108H

T— Write the length of received data
(default : 127 words})

Example |

To set the fixed length at which data receive is complete to 15 words in the case of the read
of received data only by fixed length (A1SJ71C24 1/O addresses 80 to 9F)

(Sequence Program)

To specify the fixed length, write HFFFF
ToP He I H100 ] HFFFF I K1 to buffer memory address 100H.
‘ Top | Hs | Hios | kis | ki

Write "15" to buffer memory address 108H.

7-10
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7.4.3 Setting a word or byte unit in the no-protocol mode

. This section shows how to set the word ar byte unit for data communications
and gives an example,

Setting method

b15 to b1 bO
Butfer memoary address 103H | | (Detault 0: word unity

Write 1.
0: word unit
1: byte unit

[POINTS |

(1) The word or byte unit set here only applies to comunications data in
the no-protocol/bidirectional mode and on-demand data using a dedi-

. cated protocol.

(2) Set bits b1 to b15 of address 103H to either 0 or 1. (The A1SJ71C24
will ighare the settings.)

lExampIe]

To set the byte unit (A1SJ71C24 1/O addresses 80 to 9F)

' (Sequence Program)

Write “1" (byte unit} to buffer memory
I——H—[ Top | Hs | mio3 | k1 | « Wiite 1 dowt

711
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7.4.4 Setting a buffer memory area for no-protocol send

This section describes how to set the A13J71C24 buffer memory areato store .
data transmitted from the PC CPU to an external device in the no-protocol
mode and gives an example,

When the bidirectional mode setting area (address 112H) is set to "1", this
memory area is set for bidirectional mode transmission.

Setting metha,

l— Write the head address in hexadecimal

b15 to bO
104H (Head address setting) {Dafauit : OH)
105H (Buffer size setting) {Defauit : 80H)

Write the memory size {number of
addresses) in hexadecimal,

POINTS’

{1) Butter memory addresses 100H to 11FH are for the special applica-
tions area and should not be set.

(2} When olher Kinds of devices are also used, make sure thal the
specified range does not overlap the no-prctocol receive area or the
on-demand data area.

{3) Buffer memory address 105H should include the storage area of the ‘
no-protocol send data length.

(4) If any range except the user area is set, the A15J71C24 will execute
operations with defaults including the areas mentioned in (2) above.

Example

To set the head address to 120H and the memory size to 100H (A1SJ71C24 |/O addresses

80 to 9F),
Sequence Program
}_-l:::'rop , H8 I H104 f H120 | K1 Write H120 to buffer memory address 104H.
ToP | H8 [ H105 | Hi00 | K1 Write H100 to buffer memory address 105H.
Address Buffer memeory
OH
—— 104H 120H Shows that the head address is 120H,

—— 105H i0Q0H Shows that the memory size is 100H.

* 120H Data length storage area
for the no-protacol send

Buffer memory area for
the no-protocol send
21FH (send data storage area)

Area for no-protocol send (100H addresses)

DFFH

7-12
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7.4.5 Setting a buffer memory area for no-protocol receive

This section shows how to set the A1SJ71C24 huffer memory area to store
data the PC CPU received from the external device in the no-protocol mode,
An example is also given.

When the bidirectional mode setting area (address 112H) is set to "1", this
memory area is set for bidirectional mode transmission.

Setting methodr

l— Write the head address in hexadecimal

b15 to b0

106H (Head address setting) {Default : 80H)

107H (Buffer size setting) (Default: 80H)

Write the memory size (number of
addresses) in hexadecimal.

POINTS

(1) Buffer memory addresses 100H to 11FH are for the special applica-
tion area and should not be set.

{2} Make sure that the specified range does not overlap the no-protocol
moade send area pr the on-demand data area

{3) Buffer memory address 107H shouid include the storage area of the
no-protocol receive data length.

(4) If any range except the user area is set, the A1S5J71C24 will execute
operations with defaults including the areas mentioned in (2) above.

Example

To set the head address to 300H and the memory size to 120H (A1SJ71C24 1/O addresses
80 to 9F).

(Sequence Program)

] }—|:i: ToP | Hs | Hi06 | H300 | Ki Write H300 to buffer memory address 106H.

ToPp | Hs [ H107 [ Hizo [ K1 Write H120 to buffer memory address 107H.

Address Buffer memory

OH |
~ A
106H H300 Shows that the leading address is 300H.

— 107H Hi20 Shows that the memory length is 120H.

300H Data length storage area for
the no-protocol receive

L . to | Buffer memory aveafor | Area for no-protocol send (120H addresses)
the no-protocol receive

{received data storage

41FH area)

—

DFFH
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R —

7.5 Settings in the Bidirectional Mode

This section describes how to set items in the bidirectional mode and gives .
examples.

The defaults set with the buffer memory section are for the no-protocol mode.
When the interface mentioned in (1) is used in the no-protocol mode, all
settings mentioned in this section are not necessary.

(1) Setting the bidirectional mode (address 112H)
Set the switch to "1".
(2) Setting the time-out check time (address 113H)

Set the time-out check time which specifies the time from the beginning
of data send to a computer connected through the bidirectional mode
interface until the reception of the response message (see the figure in
Section 10.5.1).

(38) Validf/invalid setting of data at simultaneous transmission (address
114H)

Set the data transmitted and received by the A1SJ71C24 to valid/invalid
when a computer and the A18J71C24 begin simuitaneously full-duplex
send in the bidirectional mode (see Section 10.6).

(4) Setting the check sum enable/disable (address 115H)

Set whether the check sum code is added or not added to the message
when transmitted between the A18J71C24 and a computer in the bidirec-
tional mode. (see Section 10.5.2 (4)).

This setting is unrelated to the check sum setting (for dedicated protocol)
with SW12 of the A1SJ71C24,

POINT

Sections 7.4.3 to 7.4.5 give the settings of the following areas used in the
bidirectional mode. (Since the explanations in Sections 7.4.3t0 7.4.5 are
for the no-protocol mode, change the mode from non-protocol to bidirec-
tional when referring to these sections.)

« Bidirectional word/byte setting area: . ., . . . Section 7.4.3
« Bidirectional sendarea: ... ......... Section 7.4.4
« Bidirectional receivearea: . .. .. ...... Section 7.4.5

7-14
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Setting method|

(1) Bidirectional mode

b15 to b0

Buffer memory
address 112H 1 {Default: Q)

Write 1,
0: No-protocol mode
[ 1: Bidirectional mode

POINT

When the bidirectional mode is set, seitings with buffer memory addres-
ses 113H to 115H are valid.

{2} Time-out check time

b15 to b0

Buffer memery _
address 113H j {Default: OH)

Write OH to FFFFH,

OH: Time-out check disabled (infinite wait)

1Hto FEFFH: Time-out check enabled
Set value is processed as 1 1o
65535 which is the time-out check time.
Time-out check is executed during the
response message wait,
{Unit: 100 msec)

(3) Data valid/invalid at simultaneous transmission

b16 to b8 b7 to b0
Buffer memory I :|
address 114H

(Default: 0000H)

[—— Write 1 or 0.

r 0: Received data valid:
The ACK code is transmitted after receiving data.
l 1: Received data invalid:
Received data is ignored.
Write 1 or O.
[ 0: Send data valid:
Waits for the onse message after ing data
(4) Check sum enable/disable 1. aoslorihe resp ge after sending
Data send error occurs and the operation ends,

b15 to b0
Buffer memory
address 115H ] (Detault: 0y

I—v Write 1 or 0.

0: Check sum enable added.
[ i: Check sum disabled not added.

7-15
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Setting methodl

(1) Setting the bidirectional mode with the following conditions (A18J71C24
/O addresses: 80 to 9F)

1) Set the bidirectional mode.

2) Set the time-out check time to 2 secands. The setting value is 20
(14H).

3) Set the send data to "invalid" and the received data to "valid" for
simultaneous transmission.

4) Set the check sum to "disable"

(Sequence Program)

ToP | H8 | Hi12 | K1 | k1 Write “1" to buffer memory address 112H.
ToP | Hs | H113 | Hi4 | K1 Write Hi4 to buffer memory address 113H.
ToP | H8 | Hi1a | Hioo | K1 Write H100 to buffer memory address 114H.
TOP | H8 [ H115 I Ki | Ki Write “1" to buffer memory address 115H.

(2) Setting the bidirectional mode with the following conditions (A1SJ71C24
I/O addresses: 110 to 12F)

1) Set the bidirectional mode.
2) Set the time-out check time to "infinite".

3) Set the send data to *valid" and the received data to "valid" for
simultaneous transmission.

4) Set the check sum to "enable".

(Sequence Program}

}—H——l—TOP [ Hit [ H1t2 T k1 [ ki Write “1° to buffer memory address 112H.

Leave settings of buffer memory addresses
113H for 115H for defaults,

7—-16
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7.6 Mode Switching Setting

This Section shows how to specify a setting item during mode switching and
a gives a sample specification.

7.6.1 Reading the mode setting status

The method for reading the mode number currently being executed is given
below.

Specification method !

b15 to b0
118K | |
L—ﬁ The mode number currently being executed is stored (1 to 5).

Sample readJ

Sample program for reading the mode number currently being executed
(I/O addresses 80 to 9F of the A1SJ71C24)

|—| |——IFROMPLH8 !H118| Do l K1 ’——I Read from buffer address 118H to DO.

7-17
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7.6.2 Mode switching specification setting

This section shows how to specify mode switching and gives a sample .
sequence program.

Specification method

b15 to b8 b7 to bC

119H | [ |
T—— Mode number (1 to 5) to be switched

0: The mode is not swilched.
1: Mode switch request.
2: Mode switch completed (written by the A18J71C24)

Sample specification l

Mode switching from a PC CPU (No-protocol - dedicated protocol mode 1)
{/O addresses 80 to 9F of the A1SJ71C24)

|—| —{ Top | Hs | H119 [H101 [ Kt || Write the mode switch request.
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7.7 Send Control Setting

This section shows how to specify a setting item during send control and a
gives a sample specification.

7.7.1 Send control setting

This section shows how to specify send control and gives a sample seguence
program.

Specification method|

bi5 to b10 b9 b8 b7 to bt b0
A [ ] [ T ] | (eteutto)

Writs 0 or 1

( 0: DTR control
1: DC code control

L — WriteOQor1

( 0: Without DC1/DC3 control
1: With DC1/DC3 control

Write 0 or 1

0: Without DC2/DC4 contral
1: With DC2/DC4 control

POINT|

To change the send control method, make sure that communications is

not being done with a sequence program (/O signais (Xng), (Xn1),
¥Y{n+1)0, (Y{n+1)1) are OFF},

Sample specification|

When 'with DC1/DCS3 contral’ is selected (I/O addresses 80 to 9F of the A1SJ71C24)

{Sequence program}

|—4 '_| TOPLHB I H11A IH0101 | K1 H Write H101 to buffer address 11AH.
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7.7.2 DC1/DC3 setting

This section shows how to specify the setting and switching of DC1/DC3 code
and gives a sampie sequence program specification.

Specification methodl

b1 to b8 b7 to b0

11BH| | |
L

DC1 (default 11H)

DC3 (default 13H)

POINT

To change the DC1/DC3, set a byte of code at any value between 00H
and FFH.

Sample specification

When DC1 is switched to 91H, and DC3 is switched to 93H
(I/O addresses 80 to 9F of the A1SJ71C24)

(Sequence program)
Top | He [ H11B [Hoesor | ki
Write DC1 91H and DC3 93H to buffer address 11BH.
Write 101H {o buffer address 11AH,
ToP | H8 | Hia [ Hiot | ki

POINT|

When switching DC1/DC3 from a default value, switch the value of buffer
address 11BH.

Make sure that 'with DC1/DC3 control’ is specified at buffer address
11AH.
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7.7.3 Setting of DC2/DC4

This section shows how to specify the setting and switching of DC2/DC4 and
gives a sample sequence program specification.

Specification methodJ

bts fo b8 b7 ta b0

11CH |_ | |
]:__ DC2 (default 12H)

DC4 (default 14H)

POINT

To change the DC2/DC4, set a byte of code at any value between 00H
and FFH.

Sample specificationJ

When DC2 is switched to 92H, and DC4 is switched to $4H
(I/O addresses 80 to 9F of the A1SJ71C24)

(Sequence program)

] H
Top | He | Hi1c [Hed92 | ki Write DC2 92H and DC4 94H 1o buffer ad-
dress 11CH.
TOP | Ha ] H11A | H201 I K1 Write 201H to buffer address 11AH.

POINT

When switching DC2/DC4 from a default value, switch the value of buffer
address 11CH.

And, make sure that 'with DC2/DC4 control’ is specified at buffer address
11AH.
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8. COMMUNICATIONS USING DEDICATED PROTOCOLS

This chapter explains the details and methods of specifying control protocols .
1 1o 4 along with examples.

8.1 Data Flow in Communications with Dedicated Protocols

(1) The computer reads data from the A1SCPU

Computer
A1SCPU A18J71C24
{2) Command
{3) Read request /;‘\_
Sequence 3 j (7) Various data \
program {6 Variousdata | — — — — — — (10} Response
Buffer memory
{5} Data L ———— - * Device memory information o)
Special function module + Extension file register Reguest
Read (4) {5} Data pec information

—_ : @ + Sequence program

r 1 . Mi

Device memory, | {4) Read Buﬂer_l Microcemputer program
I etc. memory | « Comment
e J Ml » Parameter

L —— * PC CPU information

munications
program

(2) The computer sends data to the A1SCPU

Computer
A1SCPU A18J71C24
{2) Commands, data, etc.
(3} Write request VY
Qs
Sequence v (8) Response
program {5) Resutt { ™~

* Device memory information
- Extension file register infor- Request
Special function module mation

Sequence program

|I_Device memory._: () Write @ r ;u;,—: . {hsllicrocomputer program
L__®__ memory, : omment

munications
program

a——— Parameter
PC CPU information

(8) The A1SCPU sends data to the computer

Computer
A1SCPU A18J71C24
m_ (5) Data
2) Send 1 .
Sequence @ enD reques ) On-demand data
program + Data @ faf | Result

(6) Read

(1) Send request +
Data write request Special function module

:_Device memory.—il ' |[— ;Jf;r—:
L% _ LT |

Data com-
munications
program

The OS (operating system) shown In the above illustrations is the software that uses resources
such as the PC CPU, memoery, terminals, files, and network efficiently.

In this manual, this software is described as the system program or system.
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8.2 Programming Hints

8.2.1 To write data to the special use area in buffer memory

M

(4)

Buffer memory is not backed up by a battery.

All data in buffer memory is set to the default values when power is
turned ON or when the PC CPU is reset. Data changed from the default
values must be written to the buffer memory whenever the power is
turned ON or the CPU is reset,

Onily TO instruction can be used to write data to the special use area
(100H to 11FH). If data is written to the buffer memory using the
command in a computer program, the A1SJ71C24 will not operate
correctly. Never try 1o wrife data using a computer program.

If the following functions are used in combination with the dedicated
protocol, make sure to allocate the user area in buffer memory so that
the same area will not be used by different functions.

If the same area is allocated to different functions, the data in this area
is rewritten and communications will not be correctly executed.

» No-protocol mode transmission or bidirectional mode transmission
* No-protocol mode receive or bidirectional mode receive

« Buffer memory read/write (CR/CW command) function

+ On-demand function

The memary areas preceding and following the special use area cannot
be allocated as a single area. The areas OH to FFH and 120H to DFFH
must be recognized as independent areas.

Example: l

Special use area

The on-demand buffer area cannot

be allocated in this manner
System area

If the designation is made to process the send/receive data in the
no-protocel mode or bidirectional mode in units of words or bytes, the
on-demand data is processed in the same designated unit.
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8.2.2 AiSCPU operation during data communications

(1) A1SCPU scan time

@)

In response to the access request from the A18J71C24, the A1SCPU
processes only a single request in each END processing while the A1S
CPU is running.

Therefore, the scan time is extended by the time used for processing.

For intervening and processing times required for communications be-
tween the A1SJ71C24 and A1SCPU, see Appendix 5.

Scan time is extended approximately 0.2 msec when the A1S471C24 is
loaded, even if the A1SCPU is not linked.

Simultaneous access

Because the A1SCPU executes only a single processing in END
processing, if the A1SCPU is accessed by more than one A15471C24,
access tothe A1SCPU is suspended until other processing is completed.
Thus, the number of times scanning is done is increased.
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8.2.3 Precautions during data communications

(1)

(2)

(4)

The conditions under which the A1SJ71C24 transmission sequence is
initialized are as follows:

» The power supply is turned ON or the PC CPU is reset with the reset
switch,

« Data communications is completed normally.
« The control code EQT or CL is received.
« The NAK control code is received.

« During full-duplex communications through the RS-232C interface, the
CD signal is turned OFF.

(The ON/OFF status of the CD signal is ignored if the CD terminal check
function is disabled.)

NAK response from the A18J71C24

The NAK response is given from the A1SJ71C24 to the computer using
the dedicated protocol if an error is detected. Therefore, the NAK
response may be output even whife the computer is sending data in the
full-duplex communications mode.

Data link error processing

The A1SJ71C24 enters the standby state (see Section 3.4 /O list for
A1SCPU) if a data link errar occurs during data communications with a
A1SCPU ({the A1SCPU number being other than FFH) on MELSEC-
NET/B.

If an error is detected by the computer when executing the time check,
send a clear command (EQOT or CL, see Section 8.4.5 (1)) to initialize
the transmission sequence.

Sending a command from the computer

When sending a command from the computer to the A15J71C24 using
the dedicated protocol, send the command only after the data com-
munications called by the preceding command is completed.
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8.3 Basics of Dedicated Protocol Control Procedures

(1) Reading data by the computer from the A1SJ71C24

ozZm

Computer

1
1
! Area A
1

Or

A1SJ71C24

S,
T: AreaB
X

(a} Areas A and C indicate transmission from the external device to the
A18471C24.

(b) Area B indicates transmission from the A1SJ71C24 to the external
device.

(c) Computer programs are created so that all data is transmitted from
left to right.

(Example: [n area A, data is transmitted to the right after the ENQ
signal.)

(d) Area C of the program completes data communications (whether
communications are being carried out or not) and permits the next
data communications to be carried out.

When area C data is transmitted, it is not processed by the
A18J71C24.

(2) Writing data by the computer to the A15J71C24

Area A

pZzm

Computer

A1SJ71C24

A
C: Area B
K

L

(a) Area A indicates transmission from the external device to the
A1SJ71C24.

(b) Area B indicates transmission from the A18J71C24 to the external
device.

(c) Computer programs are created so that all data is transmitted from
left to right.

(Example: In Area A, data is transmitted to the right after the ENQ
signal.)
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8.4 Basic Formats of Dedicated Protocol

There are 4 formats of control protocol. These control formats are selected
by the mode setting switch (see Section 4.3.1). The differences between the
cantrol formats (based on format 1) are as follows:

Format 2 : Format 1 with block number added.
Format 3 : Format 1 with STX and ETX added.
Format 4 : Format 1 with CR and LLF added.

The following sections describe details of the four control protocols and the
meanings of individual items.
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8.4.1 Control format 1

St. No. : Station number
Description Control Protocol .
T L)
. Nl st |re
Transmission sequence k| No. | No.
ﬁ H,L [H, L
*
or
1 1 1 ) T T
Comptter E 5t. | PC | Com- [Message| Character csigcnk é St | PC
dd aQ No. | No. | mand |wailttime| areaA code k| Ne. | Neo.
To read data HoLis, Lin, L HoL HoLIH L
from the PC T T T
A1S471024
CPU to the sl o | po le el sum
e
computer )1(' v | ne a,‘a'eaacB‘ )T( check
H,L[H, L Hy L
or *
L} T T
N st | Pc |Euor
k| Ne- | No. |ocode
HLIH,L]H, L
*
T T T T
E Sum
St PC | Com- |Message| Character
Computer [Nf 5 | No. | mand |waktme| areac |CheSK
Q code
HotlH v, e HoL : .
To write data AISJ71C24 A
from the ﬁ g 3; Eg
computer to Transmission sequence Mo
the PC CPU L .
or
T T T
}N\ St PG | Error
K No. No. | code
HoLiH LIH, L
(1) The sum check is enabled by DIP switeh 12,
The sum check code only exists when the sum check is enabled by turning DIP switch 12 ON,
: wan :
Remarks (2) The sum check is made for characters marked “*" in these diagrams.
(3) In these diagrams, the contents of “character area A", “character area B", and “character area C"
depend on the individual system. For details, see the relevant sections. The contents of all
character areas are the same for all 4 formats.
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8.4.2 Control format 2
St. No. ; Station number

. Description Control Protocol
T | T
- NEEI
Transmission sequence RINo. | No. | No.
ﬂ H LIH, L{H,L
*
or
T 1 T T T T T 1
& Sum A
Block [ St PG | Com- [Message|Character Block| St PC
p Computer g No. | No. | No. | mand |waittme| areaA :Cr;:ek % No. | No. | Ne.
To read data
from the PC R P . Ho Ll L H L
CPU to the A18J71C24 s els
Block] St | PC |Character um
computer T Ticheck
P X No. No, No. area B % | code
Ho, Ll H, L]H L H b
cr *
T T T T
A | Blecl St. PC | Eror
. | No. | Mo | No | code
Hob e W, L fH L

T L T T T
Comouter || Block| St | PC | Com:  [MessagelCharacter| ST
No. | No. | No. | mang |wattme| areaC |©
Q code
HoL{H L{H LIH & H, L
1] T T
A1SJ71C24
To write data A Biock| S | pC
0. 2 13
from ihe — K o
computer te L. H,L[H L]H. L
Transmission sequence
the PC CPU q or

Biock | St PC | Erox
No. | No. { No |code

HLjH, L]H, L]H L

APz

(1) The sum check is enabied by DIP switch12.
. The sum check code only exists when the sum check is enabled by turning DIP switch 12 ON.
(2) The sum check is made for characters marked “*" in these diagrams,

Bemarks
{3)In these diagrams, the contents of “character area A", "character area B", and “character area C”

depend on the individual system. For details, see the relevant sections. The contents of all
character areas are the same for all 4 formats.
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8.4.3 Control format 3
St. No. : Station number

Description Control Protocol
T T T
. F st [ ro|n n[E
Transmission sequence x| Mo | Wo X
ﬁ H,LIH, ] |
b or
T T T T T T T
S E| Sum S E
puter St PC | Com- | Message |[Character St PC
Com ; No. | No. | mand | waittime | area A ; m ; No. | No. [& G ;
Teo read data N H, L Hotln el |
from the PC T T T
CPU to th A1SJ71C24
vl g| st | Pc | cherscter |5 Sum
computer x| No- [ No. [ areaB |4 |THC
HyL]H, L H,b
or *
T T 3 1
5 E
St PC Emor
; No. | No [N N code T
Hotlv, b o, dH L
*
T T 1 3
E| Sum
St. PC | Com- |Message| Character
Computer § No. { No, | mand |weittme| areaC ; ‘g;cek
Hoblw, Lin, L H,L ;
A18J71C24 ' '
To write data s| & | P E
from the ﬂ ; N;. e le e I ‘
computer to Transmission sequence Hitllo o
the PC CPU * : :
or
T L} T T
8 E
St PC Error
;I'( No. | No. [N M| code ;
HotfWu L] , et
(1) The sum check is enabled by DIP switch 12.
The sum check code only exists when the sum check is enabled by turning DIP switch 12 ON.
Remarks {2) The sum check is made for characters marked “*" in these diagrams.
(3)In these diagrams, the contents of “characler area A", “character area B", and “character area C”
depend on the individual system. For details, see the relevant sections. The contents of all
character areas are the same for all 4 formats,
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8.4.4 Control format g

St. No. : Station nurmber

. Description Contrel Protocel
T T T
o N st |ecjc b
Transmission sequence k| No. | Ne. |p F
ﬁ HelLJHy L]
*
or
T T 3 T T T T 1
E Sum (¢ A
St. PC | Com- [Message [Character St. PC |C L
Computer g Ne. | No, | mand |waittime | areaA %c: R F E No. | No. g ¢
To read data Hotdu, ol o H. L H,L|R, L
from the PC TasTicae : : : . L T 7 T T L L !
COF:]J tuotethe 'SE' St PG {Character $ ci::?k c
comp r x| Ne. | No. | areaBl |y R F
Het|H L H, L]
[ — A ——
or *
T T T T
§ 38t pc | Ewor [ L
. K No. No. | code R F
HyL|H L[H L
*
T T T T T
E Sum |C L
St PC | Com- [Message| Character
Computer | N No. No. mand |waittime| areaC mk R F
HobllH, efH, ¢ Hobl
. A1SJ71C24 ! i T
To write data
ﬁ A St. FC ©
from the €l No. | No
L K . - [R F
computer to Transmission sequence T
the PC CPU L 4 L
or
T T T T
;! St PC | Eror [ ©
K No. tNo. | code
H LfH, e ]H L]
(1) The sum check is ¢nabled by DIP switch 12,
. The sum check code only exists when the sum check is enabled by turning DIP switch 12 ON.
{2) The sum check is made for characters marked “*" in these diagrams.
Remarks
(3)In these diagrams, the contents of “character area A", “character area B”, and “character area C"
depend on the individual system. For details, see the relevant sections. The contents of all
character areas are the same for ali 4 formats.
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8.4.5 Setting protocol data

(1) Control code .

All control codes are sent and received in hexadecimal. They are shown
in the following table.

Signal (HexS::c:ma[) Description Signal (Hex:::;mal) Description
NUL 00H Nuli LF 0AH Line Feed
STX 024 Start of Text CL 0CH Clear
ETX 03H End of Text CR 0DH Carriage Return
EOT 04H $|"1adngtf'n ission NAK 16H ::I?: ;i\:r?edge
ENQ 05H Enquiry G 47H Good
ACK 0sH Acknowledge N 4EH No Good

{a) The NUL code (00H) is ighored in all messages. If a NUL code is
included in a message, it is processed as if it did not exist.

(b) In format 3, control code “GG” is equivalent to ACK and “NN” is
equivalent to NAK. ‘

(c) After receiving an EOT or CL code, the A1SJ71C24 initializes trans-
mission but does not answer. The initializing code depends on the
format as indicated below. At this time there is no answer from the

A18471C24.
Format1ito 3 Format 4
E E|lCiL
o} e} '
T T|R.F
or or .
o] c{C,L
Computer Computer !
L L R.: F
A18J71C24 A1SJ71C24

(2) Block number

The block number is an optional number assigned as a data reference
number for the computer. Block numbers are used to arrange data, etc.
Biock numbers may be from 00H to FFH in 2-digit ASCII (hexadecimal).

(3) Station number .

The A18J71C24 is not equipped with a station number setting switch,
Allot station number O0H to an A1SJ71C24,

8—11
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(4) PC CPU number

. The PC CPU number determines which PC CPU on MELSECNET/B to

access.

The PC CPU number may be from 00H to 40H (O0H to 1FH in MELSEC-
NET/B) in 2-digit ASCIH (hexadecimal).

(a) Accessing PC CPUs of other stations in a MELSECNET(/B) of an

A1SCPU

Set all PC CPU numbers to FFH (self) using the computer. Use any
function except the on-demand function.

(b) Accessing PC CPUs on MELSECNET(/B) equipped with A15J71C24

1) When computer and master station are connecterd

« MELSECNET local and remote 1/O stations: Set each slave link
station number (1 to 64) in hexadecimal (O1H to 40H)

. » MELSECNET/B local stations: Set each slave link station num-
ber (1 to 32) in hexadecimal {01H to 1FH).

2) When computer and A1SJ71C24-R2 of a local station are con-

nected

MELSECNET/B master stations: Set the PC CPU number to 00H

(c) The range of PC CPUs which can be accessed by setting the PC
CPU numbers is shown below.

' 1) MELSECNET

——— ~[Computer]

-+ [Computer]

«— [Gomputer]

E M. Master station (1st tier) E
y Li........ Local station (2nd tier) ;
E L2/m.... Local station (end tier) i
E Master station E
113 Local station (2nd tier) 3
» R4...... Remote /O station (2nd tier) &
E I7......... Local station (3rd tier) E
E 12......... Local station {3rd tier) E
E 13 ........ Remote IO station (3rd tier) E
E 14......... Local station (3rd tier)
| e L L L -t

A1SCPU Loaded

PC CPUs to Which a Link is Possible (PC CPU Number)

with A1SJ71C24
Connected Self L2/m
to Computer | FF) | M@ L)) o) | L@ [REE) 1T (D) | 2@ r3E) | 14 6)
M - [ o o o™ X X X
L1 0 - X X X X X
I X X o] X X - X X X
[s T Access 1o all devices possible by setling appropriate

PC CPU numbers
o*1.... Access to special-function medute buffer memory possible by
setting appropriate PC CPU numbers

8-12
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POINTI

Communications is not possible with AQJ2CPUP23/R25 or
A0JZCPUP25/R25 CPUs,

2) MELSECNET/B

1 1
i M......... Master station 1st tier)
[Computer] [Computer| i Ll Local station (2(nd tier} |
7 L2 Local station 2nd tier) ;
N < SOURA Local station 2nd tier) |
ld. Local station (2nd tier) !

PC CPU numbers

A1SCPU Loaded PC CPUs to Which a Link is Possible (PC CPU Number)
with A1SJ71C24
Connected Self M L1 L2 L3 L4
to Computer {FF) {0) 4] @ (3 (4)
M o - [ Q o
L1 o o - X X
i Access to all devices possible by setting appropriate

3) Mult mode of MELSECNET and MELSECNET/B

- MELSECNET is used for the 1st 2nd tiers, and MELSECNET/B
is used for the 3rd tier

— -_ P Mo Masterstation (1t tire)
Computer I Sy U 1I:ocgll station (gng tire;
i L2/m.... Local station nd tire

Q — ! Master station ¢
! L3 Local station (2nd tire)
@ s RaL Remeort |/O station (2nd tire;
% g _@_ - @_ - @ N | [ Local station (3rd tirs
V2 Local station 3rd tire)
1 13......... Local station 3rd tire)

1

A1SCPU Loaded PC CPUs to Which a Link is Possible (PC CPU Number)
with A15J71C24
Connected Self M L1 L2/m | L3 R4 1 12 13
to Computer FRjO 1M | & @l E | e
M o - o o* X X
L1 [ o - X
N ° X X =
O...... Access to all devices possible by setling appropriate

PC CPU numbers
o*1,.., Access 1o special-function module buffer memory possible
by setting appropriate PC CPU numbers

POINTI

possible.

Communications with an A0OJ2CPUP23/R23 or an A0J2P25/R25 is not
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« MESLECNET is used for the 1st and the 2nd tires, and MEL-
SECNET/B is used for the 3rd tire

[Computer] [Computer] P ML Masterstation {1st tireg i
I I PR Local station Ean tire) |

VL2 s Local station 2nd tire) |

®___@__@__ % ' L3/m ... Local station (2nd tire) !
o ! Elasatjer station (3rd tre) !

«— |[Computer| ' M......... ocal station 3rd tire)

o I Local station Eard tire)

N < U Remort [/Q Station  (3rd tire)

e e N - SO Local station (3rd tore} |

L e ———————— _

A1SCPU Loaded PC CPUs io Which a Link is Possible (PC CPU Number)
with A18J71C24
Connected Self Lt L2 |L3/m | R4 1 r3 14

M
1o Computer FRLI@ | ) | @ @O & | MO @& @

M o - o o o X X X X
. L1 o o - X X X X X X
1 =] X X 4] X X - X X
0...... Access 1o all devices possible by setting appropriate
PC CPU numbers

{5y Command

. Used to specify the operation required, e.g. read, write, etc. Commands
must be in 2-digit ASCII.

(8) Message wait time

This is a time delay required for some computers to switch from send to
receive states. The message wait time determines the minimum waiting
time before the A15J71C24 sends data after receiving it from the com-
puter. Set this time in accordance with the computer specifications.

. The message wait time may be set between 0 and 150 msec in units of
10 msec. The time is set from OH to FH (0 to 15) in 1-digit hexadecimal,
where 1 corresponds to 10 msec,

Example: Setting the message wait time

Message waittime  Waiting time
{100 msec) not required.

Computer “Ar

A1SJ71C24 7_‘

Transmission starts 100 msec later.

8-14



8. COMMUNICATIONS USING DEDICATED PROTOCOLS
MELSEC-A

(7) Sum check code

The sum check code is 2-digit ASCI| representing the lower 1 byte (8 .
bits) of the sum derived from the BIN code representing the checked
data.

With DIP switch SW12 OFF, the sum check code is not added.

Example: If M,0,0,0 and 0 are transferred in format 1, setting station
number 0, PC CPU number FF, command BR (batch read of
device memeory), and message wait time to 30 msec, the sum
check code value is as shown below

I T T T T 1 I
E St. PC  |oommand Message Character Sumk
N No. MNo. walt time sarea chec!
Computer Clo ol e w 3 U S e
05H|30H|30H|46H|46H|42H]52H|  33H  |4DH|30H}30H]30H|30H]43H]30H
A18J71C24 l

30H + 30H + 46H + 46H + 42H + 52H + 33H + 4DH +

30H + 30H + 30H + 30H = 2C0H
T

St. No, ; Station number

(8) Error code

* Indicates an error following a NAK transmission.

» Error codes are transmitted as 2-digit ASCII (hexadecimal) inthe range
of O0OH to FFH.

» Iftwo or more errors occur simultaneously, the error code of the lowest
number is transmitted.

« For error code details, see Section 11.1. .
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8.5 Transmission Sequence Timing Charts and Communications Time

. (1) To read data from the A1SCPU to the computer
(“*" indicates that the message wait time has been set.)
| ||
T ]
Q K
Computer 7
\\ \\ *Wait (TW) |J Ts |J Ta

-
-
-

A1S8J71C24 ‘ ‘ | I I

"
b dic]

I \_This period is 0 if the message wait time is
ead !
|

+
: mr? not set or message wait time is shorter than
. : communications time with the PC CPU.
18CPU
P

" ]
1 ]
1 ]

Sequence ‘ ; H

program L I

END Step 0 END Step 0 END Step O

For file register and parameter, an extra 1 scan plus T2 is required.

' (2} To write data from the computer to the ATSCPU
(**" indicates that message wait time has been set.)

Computer T
AN Ay ! ]

' N * Wait (TW) DoTs )]

fal-4]

Data
~ RUN/STOP, etc write

. \ ‘\ ’ ,
A1SJ71C24 |
A Check of PC CPU ’ ’ |

XO»

*. This period is 0 if the mes-
sage wait time is not setor
message wait time is shorter
than communications time
with the PC CPU.

A1SCPU
To
Sequence :’_4—
program ' } _l—L
END Step0 Step ©
REMARKS
As shown above, communications between the A1S8J71C24 and the A1SCPU is always made
. after END. Therefore, the scan time is extended by the time used for communications.

Appendix 5 gives the communications time.

Section 3.3.1 gives the number of points processed per communication after END,
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(3) Communications time

This section describes how to calculate approximate communications .
time from the start of data transmission from the computer to the com-
pletion of all communications after a reply is sent from the A1SJ71C24.

For TO to T4, see (1) and (2) on the previous page.
(a) To read data from the A1SCPU to the computer
Communications time = TO + (longertime of T1+ T2 or TW) + T3+ T4

where,
T0, T3, T4 = 1/baud rate X the number of bits per character
(1 +7/8 + 0/1 + 1/2) x the character length
| T— Stop bit {1 or 2)
Parity bit (0 or 1)
Data length (7 or 8)
1 Start bit
T = maximum 1 scan time (since data entry to the PC CPU is made
after END processing. [|f the PC CPU is not running, T1 is 0.)
T2 = value in Appendix 5
™ = message wait time

(b) To write data from the computer to the A1SCPU

Communications time =
TO + (longertime of T1 + T2+ T3+ TS5 or TW) + T4

where,
TO, T4 = 1/baud rate X the number of bils per character
(1 +7/8 + 01 + 1/2) x the character length
t Stop bit {1 or 2}
Parity bit (0 or 1)
Data length (7 or 8)
Start bit
] T = maximum 1 scan time (since data entry to the PC CPU is made [
after END processing. If the PC CPU is not running, T1 is 0.)
T2, T3 = value in Appendix 5
(For functions processed in 1 scan, T3 is 0.)
™ = message wait time
T5 = 1 scan time
(For functions precessed in one scan, T5is 0.)




8. COMMUNICATIONS USING DEDICATED PROTOCOLS
MELSEC-A

(4) Transmission time through MELSECNET/B

(a) The transmission time (T1) for data transmission by specifying the
PC CPU number to a PC CPU on MELSECNET/B not equipped with
an A1SJ71C24 is calculated as follows:

= Local station

Transmission time (T1) = (LRDP instruction processing time + scan
time for station 1 loaded with A18J71C24) x 2

» Causes of delayed transmission time (T1)

Instructions requiring 2 scans for transmission (writing to device “R”,
etc.) need double the time derived from the equations above.

When other stations in the link are being monitored by an ABGPP, the
transmission time doubles for each station to be monitored.

The Data Link Reference Manual gives details of the data link.

Example:

The transmission time for a MELSECNET/B master station equipped with
A15J71C24 to read a local station device memory:

(Conditions: L<LS<M, M : 80 msec a1 : 10 msec)

Transmission time T1

n

IMx4+alxa+Myx2

[l

(80x4+10x4 + 80) x2=2880
The transmission time is 880 msec. Where:

M : MELSECNET/B master station scan time

ol : MELSECNET/B master station link refresh time
LS : Link scan time

L : MELSECNET/B local station scan time

POINT

Under some conditions, data transmission to a PC CPU on MELSECNET/B
not equipped with an A18J71C24 can cause a considerable time delay.

This time delay can be reduced by carrying out all communications from
the computer to PC CPUs to stations equipped with an A1SJ71C24 (PC
CPU station number FFH) and all other data communications using the
MELSECNET/B data link (B, W).
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8.6 Character Area Data Transmission

The concept of transmission data handled as character areas when using .
commands to carry out data communications between the computer and the
A1SCPU is explained in this section. The data shown in the examples is
contained in character area B in the case of read and monitor, and in
character area C in the case of write, test, and monitor data register.

(1) Bit device memory read and write

The bit device memory can be handled in bit units (1 device point) or
word units (16 device points).

These units are described below.
(a) Bit units (1 point)

When the bit device memory is handled as bit units, the specified
number of device points from the specified head device in sequence
from the left are represented as 1 (31H) if the device is ON, or 0
(B0H) if the device is OFF,

Example: Indication of the ON/OFF status of 5 points from M10

1T T 1 I 1T T
Number
Head device of device Data
points
M 0 o 1 oo 5{1 0o 1 0 1
4DH|30H [ 30H | 331 |30H | 30H |35H f31H [30H |31H faoH [31H

]‘— Indicates that Mi4 is ON
Indicates that M13 is OFF

Indicates that M12 is ON
Indicates that M11 is OFF
Indicates that M10 is ON

(b) Word units (16 points)

When the bit device memory is handled as word units, each word is
expressed sequentially in hexadecimal values in 4-bit units from the
higher bit.

Example: Indication of the ON/OFF status of 32 points from M16

Number of device points is “02” because
[ memory is used in units of word.
T

T 17 I

Number
Head device of device Data Data
points
M O Q 1 6 o 2] A B

4DH| 30H | 30H | 31H | 36H [30H |32H 41H|42H|31H[321—i 33H|34H[43H|44H

AN

815 814 B13 Bi2 B11 B10 B9 BB B7 B6 BS B4 B3 82 @ 80 815 B14 B13 812 811 Bio B9 BB B? BE B5 B4 83 B2 B1 BO

T T T T T T T T T T T T T T T F T T T T T T T
1tlolytofr oty |ololods|olotl1tlofolots lr]olrlolof1 l1tlglto|1111lgl4

1 ] 1 ] ] 1 I 1 ] ] ] 1 1 1 1 H 1 1 ] 1 ] 1 1 1
M M M M M M MMMMMMMMMMMMMMMMMMMBMMMMMMM
31 30 29 28 27 26 25 24 23 22 21 20 19 18 47 16 47 46 45 44 43 42 41 40 38 38 37 246 35 34 33 32

0 : represents ON
1 : represents OFF
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(2) Word device memory read and write

. In the word device memory, each word is expressed sequentially in
hexadecimal values in 4-bit units from the higher bit,

Example: Indication of the contents of the D350 and D351 registers

Number of device points is “02"
because memoty is used in units of word.

T T 1 I I T T
Number
Head device of device Data Data
points
C o0 a8 85 o|lc 2|5 & A B|1 7 0 F
44H|30H | 23H| 35H | 30H| 30K | 32H | 35H | 36H | 41H ] 42H[ 311 37H| 30H{ 46H

R A PR 2 U S At SN

97 96 95 Do B3 B2 B B0 Bi5 Bi4 A13 B12 811 810 B9 B8 B7 B BS B4 B3 B2 Bi BO

e -+

B15 B14 Bi3 B12 B11 B10 B9 H3

T T T T T T T T T T T T T T T T T T T T T T T T
ol1|0|1ol1l1lo1'0'1'0‘1'0'1'1}0’0'0'1o‘1|1'1olololoal1l1l1
1 1 t 1 ! 1 1 1 1 1 t ] ] 1 1 1 L 1 1 1 1

. tndicates that the content of register Indicates that the content of register
D350 is 56ABH (22187 in decimal} D351 is 170FH (5903 in decimal)

(1) Extension file memory read and write, buffer memory read and write,
and on-demand data when word units are specified are handled accord-
ing to the same principle as the word device memory.

transmitting it from the caomputer to the A1SCPU, the processing should

(2) To output a character-string with the PR instruction externally after
' be as shown below:

1) The character-string to be transmitted is developed into 2-byte codes
in units of characters.

Example: To transmit “18AFH Cr"toa sequence program.

uyn ugr “pn “Fr e ..CH..

Codes..... 31H 38H 41H 46H 48H obRH

® AN AN ANV ARVANYA

33H 31H 33K 384 34H 31H 34H 36H 348 38H 30H 44H

wan g g nge g oy age ngn g ugn g “py”

2) The character-string developed into 2-byte codes is arranged in units
of 2 characters and sent to the A1SJ71C24.

Example: The character-string used in the above example in 1.

“31 38 41 46 48 0D"  “383146410D48"

*383146410D48" is sent from the computer to the A1S471C24.
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The A18J71C24 converts the data sent from the computer into binary data
and writes it to the designated device.

Example:

Data received by
the A18J71C24

Data converted
into binary data
and written to
the devices

Characters
represented by
each 1 byte of data

To write the data composed in the above example in 2) .
to DO to D2 in the A1SCPU.

3831H 4641H 0D48H
b15 to b0 Bbi15 to b0 b15 to ho
31 8 131 1] <¢1 6 1a11] o1 01 4. a
1 ] 1 1 1 1 1 1 1
(D0) (D1) (D2)
8 1 F A G H
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8.7 Device Memory Read/Write

. 8.7.1 Commands and device ranges

(1) The ACPU common commands and device ranges used for device
memory read/write are described below.

(a) ACPU common commands

Command Number of PC CPU Status
Points During RUN  |A t ?{? %s;l}o
. uring ccess to
Item Svmbol ascll Processing Contents Prgz?;euiﬁer During A1SCPU | in Data
Y Code i STOP | SWO04 | SWo4 Link
cations ON OFF
Bit Reads bit devices (X, Y, M, .
units BR |42H, 52+ etc.) in units of points. 256 points o o
Batch Reads bit devices (X, Y, M, 32 words o o o
Read Word WR | 57m 52 etc.} in units of 18 points. (512 points)
A H, 52H o o]
. units Reads word devices (D, R, T, 64 points
G, etc.) in units of points. P
Bit Writes data to bit devices (X, \
units | BW 427 57H Ty Mty in units of points. 160 points
Writes data to bit devices (X,
Batch Y, M, etc.) in units of 16 10 onds
Write Word | o points. (160 points) © ° X ° °
R 57H, 57H
units Wriles data to word devices
(D, R, T, C, ete.) in units of 84 points
points.
B Sets/resets bit devices (X, Y,
it M, ete.) in units of points by .
' units BT | 42n, 54H designating the devices and 20 points ° °
device numbers at random.
Sets/resets bit devices (X, Y,
Test M, etc.) in units of 16 points 10 words
by designating the devices .
ﬁ;’m and device numbers at ran- (160 points) o °© X
Word dom.
s WT [ 57nH, 54+
units Writes data to word devices ° °
(D, R, T, C, etc.) in units of
points by designating the 10 points
devices and device numbers
atrandom.
. Bit Sets the bit devices {X, Y, M,
it BM |42H, 4DH | etc.) to be monitored in units 40 points* o o
Mon units of points.
B Sets the bitdevices (X, V.M. | 50 words*
Redi etc.) to be monitored in units a2 . 0 o o
traei?;\- Word |\t {5714 4Dn of 16 points. (320 points)
. A o o)
units Sets the word devices (D, R,
T, C, etc.) to be monitored in 20 points
units of points.
Bit
X MB | 4DH, 42+
) units Monitors the devices
Monitor Word registered formonitoring - ° @ ° ° °
Or9 1 MN | 4Dn, 4EH '
units
Note @ o....... Executable
Xeeerenenn Not executable

For the number of processing points indicated by an asterisk (*), the number
is one half of the values indicated in the table for the input device (x) when
PC CPUs other than the ASH CPU, A2ACPU(S1), and A3ACPU are used.
(See *1in 3.3.1 (1).)



8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A

POINT

When a MELSECNET or MELSECNET/B data link system is used, the PC
CPUs of other stations are also accessible.

When ACPU common commands are used to access the devices in an
AZ2ACPU(S1) or ABACPU of other station, the device number ranges
described in (b) can be used.

Use the AnACPU dedicated commands described in (2) to access the
extension devices.

(b) Device ranges when ACPU common commands are used

The devices and device number ranges that can be used for the
device memory access operation are described below.

The device designation code consists of 5 characters.

Leading zeros in the device number (underiined zeros in X0070, for
example) can be expressed with a blank code (20H).

Device + Device number =5 characters
1 character 4 characters
(2 characters for T/C) (3 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Decimal/

Device Ranges Hexadecimal Device Range Hexadecimal
(Characters) Expression (Characters) Expression
Input X X0000 to XO7FF | Hexadecimal | LMer TNOOO to TN255 | Decimal
(present value) T
Output Y Y0000 to YO7FF Hexadecimal Counter CNOOO to CN255 | Decimal

(present value) C

Internal relay M MODDO to M2047 Decimal Data register D D0O000 to D1023 Hexadecimal
Latch refay L L0000 te L2047 Decimal Link register W WOO000 to WO3FF | Hexadecimal
Step relay S S0000 10 52047 Decimal File register R ROO00 to R8191 Hexadecimal
Link relay B B00OO0O to BO3FF Hexadecimal Special register D | D9000 to D9255 Decimal

Annunciater F

FOO0O0 to FO255

Special relay M

M0G0 to M9255

Timer (contact) T

TS000 to TS255

Timer (coil) T

TCO00 te TC255

Counter (contact) C

CS000 to CS255

Counter (coil) C

CC000 to CC255

Decimal




8. COMMUNICATIONS USING DEDICATED PROTOCOLS
MELSEC-A

POINTS

. (1) To designate the bit device ranges in units of words, the bit device
number must be a multiple of 16.

(2) Although the ranges are designated for M, L, and S, if the range for M
is designated by L. or S, the same processing occurs. This is also true
for the ranges for L and S.

{(3) The ranges of special relays (M9000 to M9255) and special registers
(D9000 to D9255) are divided into the areas for read only, write only,
and system use.

Trying to write data to the ranges outside the write-only area might
cause the PC CPU to mailfunction.

The ACPU programming manual gives details concerning special relays
and special registers,

(4) When using the SWOGHP-UTLPC-FN1 utility software package or the
. dedicated instructions for the A2ACPU(S1) and A3ACPU extension file
registers, use the commands explained in Section 8.8 for read and
write operations for the file register (R).
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(&) The AnACPU dedicated commands and device ranges used for device
memory read/write are described below.

(a) AnACPU dedicated commands .
Command Number of PC CPY Status Access o
Points .
Item ASCIl Processing Contents Processed per Duri During RUN A:;’;:;’,ﬁ’ F:C gPU
Symbol Communi- anng in Data
Code b STOP | SWo4 | SWo4q Link
cations ON OFF
Bit Reads bit devices (X, Y, M, .
units IR 4AR, 521 ete.) in units of points. 256 points ° °
Batch Reads bit devices (X, Y, M, 32 words o o o
Read Word | ap | 514 524 ete.) in units of 16 points. {512 points) o o
units ' Reads word devices (O, R, T, 64 points
C, etc.) in units of points. P
Bit Writes data to bit devices (X, .
units JW 1 4AH, 571 Y, M, etc.) in units of points, 160 poaints e °
Writes data to bit devices (X,
Batch Y, M, ete. in units of 16 devemty | o | o |«
Write Word | o | 590 57y [ POTS: P o o
units ' Writes data to word devices
(D, R, T, C, etc) in units of 64 points
points.
B Sets/resets bit devices (X, Y,
it M, etc.) in units of points by .
units JT {1 4AH, 54H designating the devices and 20 points o @
device numbers at random.
Sets/resets bit devices (X, Y,
M, etc.) in units of 16 points
Test : / " A 10 words
by designating the devices ;
mg’m and device numbers at ran- (160 points) ° ° X
dom.
Word | o1 | 51, 84 o - o o
units Writes data to word devices
(D, R, T, C, etc.} in units of
points by designating the 10 points
devices and device numbers
at random.
Bit 4AH Sets the bit devices (X, Y, M,
it JM 4Dn ete.) to be monitored in units 40 points =] o
units of points.
h{.)flotmlor Sets the bit devices (X, Y, M, 20 words
ata ete.) to be monitored in units . ) o 0
Begis- |\ vord of 16 points {320 points)
tration o am |51, 40n . ) o
units Sets the word devices (D, R,
T, C, etc.) to be monitored in 20 points
units of peints.
Bit MJ 4DH, .
) units 4AR Monitors the devices
Monitor registered for — o o] o o 0
Word MO 4DH. 51H monitorirlg.
units '
Note : o... Executable
Xeveerrens Not executable
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(b) Device ranges when AnACPU dedicated commands are used

The devices and device number ranges that can be used for device
memory access operation are described below.

The device designation code consists of 7 characters.

Leading zeros in the device number (underlined zeros in X000070,
for example} can be expressed with a blank code (20H).

Device + Device number =7 characters
1 character 6 characters
(2 characters for T/C) (5 characters for T/C)
Bit Device Word Device
Device Number Decimal/ Device Number Decimal/
Device Range Hexadecimal Device Range Hexadecimal
. (Characters) Expression {Characters) Expression
X000000 to . Timer TNOOCOO to .
Input X X0007FF Hexadecimal | (1 ecentvalue) T | TNO2047 Decimal
YO00000 to . Counter CNOODOO to .
Output ¥ YOOQ7FF Hexadecimal {present value) C CNO01023 Decimal
Internal refay M mggg?g? te Decimal Data register D gggg?gg to Hexadecimal
' Latch relay & S000000 10 Decimal Link register W o00000 to Hexadecimal
Step relay S gggg?g? to Hexadecimal File register R Eggg?g? to Decimal
Link relay 8 gggggg?: to Hexadecimal Special register D ggggggg to Decimal
Annunciator F Eggggg? to
. Special relay M mgggggg to
Timer (contact} T ¥gggggg to
Decimal
Timer (coil) T TC00000 10
Counter (contact) C ggg?ggg to
Counter (coily C ggg?ggg to
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POINTS!

(1) To designate the bit device ranges in units of words, the bit device
number must be a multiple of 16.

For special relays M, whose device number is M9000 or greater,
designation is possible by using “9000 + multiples of 16",

(2) Although the ranges are designated for M, L, and S, if the range for M
is designated by L or 8, the same processing occurs. This is also true
for the ranges for L and S.

(3) The ranges of special relays (M9000 to M9255) and special registers
{D9000 to D9255) are divided into the areas for read only, write only,
and system use.

Trying to write data to the ranges outside the write-only area might
cause the PC CPU to malfunction.

The ACPU programming manual gives details concerning special relays
and special registers.
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8.7.2 Batch read in units of bits

(a) Using the BR command (ACPU common commands)

Designation Method‘ St. No. : Station number
Designation in protocol 1 is shown below.
Batch read (blt){inmand _ Characterarea A
| I | T T1 T T 0 (3CH) indicates OFF, and T T

£ Numberof | & o 1 (31H) indicates ON. A

st | PC M Head devi device points st | Po

Computer g No. | Mo B Bl wattme 5 iﬁaraf:\t’;g) (ﬁ?gré”&;s %r;ck € | Ho. | we.
{hexadecimal) e K

HIL|H]L | | H | ¢ H|L | | l H|L|H|L

A1SJ71C24 Designation of device Data of the

designated number
St | PC of%evice points -Er c?'\gg‘k
No. | No. {Characters for the % | coce
designated number of

HlL[H]L device points) H]L

range to be read

xX—=w

B S E—

Character area B

POINT

To designate the device range, the following conditions must be met:

» 1 = number of device points = 256 (setting for 256 points is 00H)

» {Head device number) + [(number of device points) — 1] = maximum
device number

Designation Example‘

To read the data at 5 points from X40 to X44 in A1SCPU. (Message wait time is
100 msec.) (Assume that X40 and X43 are OFF and X41, X42, and X44 are ON.)

T T

£

Computer | N
Q

4 2 Check sum is caleulated ool FE
within this range

<N P
T T T T T T L

Be

Hu 3 *

A18J71C24

Check sum is calculated
within this range

g x-w
X—m

E 2

2

LMy 31n g Xy M 150,72k
b $

Y .

Indicates that X44 is ON

Indicates that X43 is OFF

Indicates that X42 is ON

Indicates that X41 is ON
Indicates that X40 is OFF

POINT

The message wait time is designated in the range of 0 to 150 msec in units

of 10 msec, using hexadecimal notation of 0 through FH. Therefore, 100
msec corresponds to "A”.
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(b) Using the JR command (AnACPU dedicated command)

Designation Method[ St. No, ; Station number

Designation in protocol 1 is shown helow.

Batch rEad\(bit{command Character arsa A
I I FTTTTT I i 0 (30H) indicates OFF, and T T
E Numberot | o 1 (81H) indicates ON. A
st | P Messagewzit|  Head devi device points st | Pc
Computer 8| Mo {No (! R e | (7 characters) (2 characters check l @ { No. | Na,
{hexadecimal)
HlLH]L] | I I I | H | L iH}L : I I HiL]H]E
: ’ Data cf the
A18J71C24 . Designation of device S |a |pe dﬁmnuw E | sum
range to be read ¥ | No. | e (Charactersp%rbtehred T |check
designated num
HiLfHEL]D  devies points) HIL
————

Character area B

POINT!

To designate the device range, the following conditions must be met:

+ 1 = number of device points < 256 (setting for 256 points is 00H)

» (Head device number) + [{number of device points) — 1] = maximum
device number

Designation Example|

To read the data at 5 points from X40 to X44 in PC NO, "01". (Message wait time is
100 msec.) (Assume that X40 and X43 are OFF and X41, X42, and X44 are ON))

T T T [ T T T 3 |

E . A
Computer [N o ole 1|y Rlalxoooo0oaolo s|l7 F Check sum is calculated clo ala 1
Q within this range K
5 00,300 30 0] S 0] S 0 00 00 300 0030 Bt B | Bt | — N ) e o
T L T T
A15J71C24 Check sum is calculated olo o g ;
within this range no T EIB
5 {42304

bty Sl 3l 30 g T
.

Indicates that X44 is ON
Indicates that X43 is OFF
Indicates that X42 is ON
Indicates that X41 is ON
Indicates that X40 is OFF

POINTI

The message wait time is designated in the range of 0 to 150 msec in units
of 10 msec, using hexadecimal notation of 0 to FH. Therefore, 100 msec
caorresponds {o “A”, '
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8.7.3 Batchread in units of words

The method for specifying the control protocol and examples are shown below
for a batch read of word device memory and batch read of bit device memory
{16-point units).

(a) Using the WR command (ACPU common command)

Designation Method| St. Ne. : Station number

Designation in protocol 1 is shown below.

Character area A

T T T T T r 1 point of the device uses 4 characters. T T
Number of Therefore, a2 1-word data is expressed
c ; | st | PO | g |Messagewalt Headcevice | devicepaints | Sum | in 4 digits (hexadecimal). A st |pc
omputer a No. | No. time: {5 characters) | (2 characters % No. | No.
{hexadecimal)
HitfH[L] | L1 [ 1 | I . A | I HILIH]L
I
Data of the
A18J71C24 / Designation of device s | g | po desfgna;ed nu_rntber o| & | sum
g levice points
Batch read (word) range 1o be read ; No. [ No. | (Characters for the ;r( mk
command designated number of
H|L{H]L device points) HIL

*—
Character area B

POINT

To designate the device range, the following conditions must be met;
* 1 = number of device points = 64 (32 for a bit device)

* (Head device number) + [(number of device points** ) — 1] = maximum
device number

** (*number of device points" x 16 for a bit device)

Designation Examplesl

Example 1:
To read data at 32 points from X40 to X5F in ATSCPU.
(Message wait time is 0 msec)

T -1 T 1 T T T T T
E Check sum is calculated A
N{ooFFwWRO[X 0040|0243 L Cloe|FF
Computer Q within this range K
vn_| B 30 4B 46| 7500 0 | Sy 3 Ty e T 1300 T e 35 * L0, | e | B 30 g
= —— T T T T T T T T 1 T
1
. s E
A18J71C24 Check sum is calculated TloolFFl1 23 staBsco| Tlca
within this range X | X
O | 30300 461460 31, Jave Kon, By 4 42 4300 64| O30 [ 430,200
1 2 3 4 A B C D
o[o[o]1 o|o|1lo 01011[1 01110]0 1|o|1|o 1[0[1[1 1[1|Oio 1[1[0[1
X X X X X X X X XX X X X X
204 e, Y4 4 45 5B e 55 5 5
FED 32 10F ED 3210

POINT

The WR command is used for word unit designation. The designation for
32 points of devices from X40 to X5F is “02” ("1” for 16 points).




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

A18J71C24

Check sum is calculated

T T T T T T T T T /-'_‘-\l
t E
0OfF F{78¢C 9/1234|T|AE
X
0 6va 6 T 20 430 R 3hs0g a3 3] Q3 [

Indicates the present value of
7BC8H for T123 (31689 In decimal) and
1234H for T124 (4660 in decimal).

8 x—m

within this range

MELSEC-A
Exampie 2:
To read the present values at 2 points of T123 and T124 in A1SCPU.
E e Check sum is calculated al. .
Computer g 0 0]F FIWR|0 within this range ﬁ 00 FF
Ot [ 30 00 57uy52u] 304 > e | Hsay Y| e 88
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(b) Using the QR command (AnACPU dedicated command)

St. No. : Station number

. Designation Methoﬂ

Designation in protocol 1 is shown below.

Character area A

- Ld 1 point of the device uses 4 characlers.
' 1 I FrrTTd N Le ; [ Therefore, a 1-word data is expressed ' '
, umoer @ | Sum | in 4 digits (hexadecimal A
st | PG M Head d d s g al). st | rc
Computer g N; No. @R w;?slier‘rc};: (7§ﬁara?:¥§§) (Zez‘??aerggtlgrs c:fg’: E Nto‘ No.
(hexadecimal)
Bleid{u] ¢ I I S Ho L oL jHlL : l I HlLiHlL
MSITIC24 g oL word) Designation of device 51 g | o | romba ol deves porms | £ | Sum
command range tobe read kNN | e | X [
device points)
HlL|H[L H[L
—_——
Character area B
POINT
To designate the device range, the following conditions must be met:
. » 1 = number of device points = 64 (32 for a bit device)

» (Head device number) + [(number of device points** } — 1] = maximum
device number
** (“number of device points” x 16 for a bit device)

Designation ExamplesJ
' Example 1:

To read data at 32 points from X40 to X5F in PC NO. "01".
(Message wait time is 0 msec)

T T T T T T T LI T T T T
E : A
Computer | N [0 o|o 1jarlo|xoco00c 400 2|72 Chepksgmmcalcu!ated clo ofo 1
Q within this range K
05|30 30n M0 TSt 50| 0[S0 30 B B0 B ) S [l — - o™ | 6 |30 B I
_j“_ T | S T
A1SJ71C24 . s ¢ £
2 Check sum is calculated Tlo ole 1|1 2 2 4; ABCD|Tle s
within this range X X X
e | He 30030 o Mg 3y B, g Ay 430 4 Qe [ B35
1 2 3 4 A B c D
SToTo [+ o[oTeTo o o]+ L+ ol o]0 ot Lolrlolt1t] ] Lele|+ [+ o]
X X X X X X X X X X X X x X
A4 4 4 e 4 4 4 4 5 5 B oo 5 5 5 5
F ED 321 0FED 3210

POINT

The QR command is used for word unit designation. The designation for
32 points of devices from X40 to X5F is “02” (*1” for 16 points}.
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Example 2:
To read the present values at 2 points of T123 and T124 in PC No. “01".

Check sum is calculated
within this range

L T T T T T T T T
! E

017309:1234;33

3003t T e A Moot By o v ] e[ 3810550

/

Indicates the present value of
7BCSH for T123 (31689 in decimal) and
1234H for T124 (4660 in decimal).

L T T 11 T T T T T T T
E H A
Computer | R lo olo 1lanRlojT N o012 3jo2|8E Check sum is calculated Clo o|lo 1
a within this range K
0 {3000 30|30 30151 520] 3000 [ 30 3003010 30 0 32| e 50 Loy | 05 [ 30 300030
A1SI71C24
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8.7.4 Batch write in units of bits

(a) Using the BW command (ACPU common command)

Designation MEthOdI St. No. : Station number
Designation in protocol 1 is shown below.
Batch read (bit) command Character area A
£ .
i I I T T17 1 T
Data for the:

Number of designated number Sum
5t | PC B W Message Head device | device points of device points | 20 0

E
Computer 8 No. | Mo. waittime | (5characters) | (2characters | (Characters for the | 10
(hexadecimal) | designated number

of device poi

mlclnic] | NI NI IO it ) P SN
A18J71C24 Designation of device Al e | re
range to be read 1 e, | No.
0 (30H} indicates OFF, HILIH|L

and 1 (31H) indicates ON.

POINT

. To designate the device range, the following conditions must be met:

+ 1 = number of device points < 160

» (Head device number) + [(number of device points) — 1]s maximum
device number

' Designation Examplgl
To write data to 5 points from M903 to M907 in A1SCPU.

{(Message wait time is 0 msec)

Check sum is calcutated within this range

T T T T T T T T T T T l/“_‘_
E
NloolfF FlIBw o|M o s 0 a| o 5 |Jo 1 1 ¢ 1|2s
Computer | ©
O5m_ | 30k (300|450 (4801 | $20ac5Tu] 0w [ 400 ) 0w | B (W (B B | B [I0w My Ty Wny M 32636 .
T
. . . A
AlSJ71C24 Designation to turn OFF M8C3 clo olF F
K
Designation to turn ON MS04 <+ AT

Designation to turn ON M905
Designation to turn OFF MG06 +——

Designation to turn ON M907  * —
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(b) Using the JW command (AnACPU common command)

Designation Method |

. . . . St No. : Station number
Designation in protocol 1 is shown below,

Batch read {bit) command Character area A
Ty rrrrri I Datafor the designated |
Number of of 2signal
E . . ; number of device points | Sum
st | P Message Head devi dev nts ¢
Computer | N | No. | No. Y W[ waittime (7 characters) | (2 characters | (Chaactersfor the desig- |check
{hexadecimal) points)
HILiHIL] | I | H | v H|L —T
A1SJ71C24 Designation of device A
range to be read ¢ ol 0
0 (30H) indicates OFF, HlelHlL

and 1 (31H) indicates ON.

POINT

To designate the device range, the following conditions must be met:

= 1 < number of device points = 160

+ (Head device number) + [(number of device points} — 1] maximum
device number

Designation Exampler

To write data to 5 points from M903 to M807 in PC NO. “0".
(Message wait time is 0 msec)

Check sum is calculated within this range

‘1 T T T T T T L] T L3 T T T l/_>\l
E
Computer| N [0 0j0 1/l w| 0 /M 0 0 0 8 0 3]0 5 |6 1 1 0 1|63
B [ 300 300 Wue 3 | ke 578 Koo {80 ) By 0, 00y By B I 0u ) B 0wy Iaag I ey 3 | 3o 3

T 1

A18J71C24 Designation to turn OFF M903 Ao olo 1
_— K
Designation to turn ON Ma04 +—— 00 [Tl 30t

Designation to furn ON M80S  +——!

Designation fo turn OFF M806 +«———-

Designation to turn ONM907 *——————
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8.7.5 Batch write in units of words
. {a) Using the WW command (ACPU common command)
Designation MethodJ
Designation in protocol 1 is shown below, St No.: Station number

Characler area C

1 [ L I [

Data for the desig-
I3 Number of nated number of Sum
N St} PC |y w| Message Head device | device points device points check
Computer a No. | No. wait time {5 characters) | (2 characters | (*Designated num- code
thexadecimal) |ber of device points®
x 4 characters)
HlclH]e] | I | H | L HlL ' i
A18J71C24 Designation of device range to be read / Alg | pe
Ba - . C | No. | Ne.
¢ tcg read d 1 point of the device uses 4 characters, (K S
Wora) comman . .
) Therefore, a 1-word data is expressed in HliHi

4 digits (hexadecimal).

. POINT

To designate the device range, the following conditions must be met:
* 1 = number of device points = 64 (10 for a bit device)

+ (Head device number) + [{number of device poinis**) — 1] = maximum
device number

**(“number of device points” x 16 for a bit device)

Designation Examplesl

Example 1:

To write data to 32 points from M&40 to M671 in A1SCPU.
{Message wait time is 0 msec)

T T T T T T T T T T T T T T T 1
E i
CompuierNOOFFWWOMOE40022347:A89605
Q
. 10 130,300,465 57,57,) 30 | 8y Diny 3y Sy 0] g T2 52, Dy Freg 3 e b 420, 3 1 T 0, 35
-+ T o T T
A1SJ71C24 Check sum is calculated é o olF ¢
within this range 3
| 0610 102008500850
2 3 4 7 A B 9 8
0|Ol100l0]1[10]1|0[1 Dlll'll\ 1!0|1|0 1|0|1|I 1|D|Ui10111|0
MMM MMMMMMM MMM M
B8 B 8  o---aiaowaaoaos 6 6§ B8 6 B 6 6 ---u-c-o--ooon 6 6 6 B
5 5 8§ 44 4 4 7 768 5 5 5
5 4 3 a2 1010 9 S B 7 8

POINT

The Ww command is used for word unit designation. The designation for
@

the number of device point to write data to the 32 points to M840 to M&71
is “02” (“1” for 16 points).

8- 36
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Example 2: To write data to 2 peints of DO and D1 in A1SCPU.
(Message wait time: 0 mesc)

€
Computer rov 00

i | B X

—

AlSITIC24 Check sum is calculated within this ran97

.

Indicates to write
1234H (4660 in decimal) to DO, and
ACD7H (-21289 in decimal) to D1
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{b) Using the QW command (AnACPU dedicated command)

Designation Method|

. . . . St. No. : Station number
Designation in protocol 1 is shown below.

Character area C

[ I | T T 1T T J |
Data for the designated
Number of - A
E . . . number of device points | Sum
st 1 PC Message Head device device points . -
Computer | B | No. | No. QW aittime {7 characters) (2 characters (Dejé%’i‘gimgie‘d check
{hexadecimal) 4 characters)
sl | I I I H | L HlL —
AISJ7T1C24 . . .
Batch read (word) Designation of device range to be read é st | PC
command . . K| Mo | Ne
1 point of the device uses 4 characters. Therefore, a HiLHIL

1-word data is expressed in 4 digits (hexadecimal).

POINT

To designate the device range, the following conditions must be met:

» 1 = number of device points < 64 (10 for a bit device)

= (Head device number) + [(number of device points**) — 1] = maximum
device number
**(“number of device points” x 16 for a bit device)

Designation ExamplesJ

Exampie 1:
To write data to 32 points from M640 to M671 in A1SCPU.
(Message wait time is 0 msec)

T T 4 T T T T T T 1 T T T T T T T T
E 1
Computer g0001OWOM000640022347:A59634
5 |30 30 o 1S 5 30 40 3 B T, e 3032 30 B B, It $ , Fe Yo L 3
- T T
AISI71C24  (heck sum is caleulated Ao sle o
within this range K
O [0, 304] 20,30
2 3 4 7 A B s 6
ofc]i]Jefe]e] ] ofe]e]t o1 ] ] 1Jols]ole]o]t] 1|olel o]0
M MM MMMMMMM MMM M
B B B comeemeeemween-- 8 6 6 B B B B -c--=c---m-oooos 6 6 6 6
5 65 5 4 4 4 4 7 7 B 5 5 5 5
5 4 3 32101009 9B 7 6

POINT

The QW command is used for word unit designation. The designation for
the number of device point to write data to 32 points from M640 to M&71
is ‘02" (1" for 16 points).
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Example 2: To write data to 2 points of DO and D1 in PC NO. "01".
(Message wait time: 0 mesc)

T [ I T T T T [t E T T
ComputerE 0000000021234§AC072B
u H«mmmnmmmwﬁm\summw:mmmm'n..s« .
- Fal >
ATSITIC24 Check sum is calculated within this range - E m
[

Indicates to write
1234H (4660 in decimal) to DO, and
ACD7H (21289 in decimal} 1o D1
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8.7.6 Testing device memory in units of bit (random write)

. (a) Using the BT command (ACPU common command)

Designation Methocﬂ

St. No. : Station number
Designation in protocol 1 is shown below.

Test {random write, bit) command) Character area C
I T ] I T T T T T 17T ™1 1T T 1 i
s gt D | o} ! ot | gey |Bum
t. | PC Message device point ice 1 Sey evice 1 Seyf evice 1
Computer g No. | no [B T waittlrrs\;e 2 charggterz (5 ch:gcters) | reset | (5 char;ctersl 1reset| T | B charécters) | reset c;;?k
thexadecimal) ) X | B
mlfelel | H_l [ [ I HIL ‘ I
A18J71C24 ,/ R
1 character c S; 52
0 (30H) indicates OFF, and N
1 (31H) indicates ON. BlLIHL

. POINT

To designate the device range, the following condition must be met:

« 1 < number of device points < 40

Designation Example

To write ON to M50, OFF to B31A, and ON to Y2F in A1SCPU.

' {Message wait time is 0 msec)
Check sum is calculated within this range
- N
b T T T T T T T T T T T T T T 3 T T i I
E ! [ 1
Computer | N 10 0 F Flg 70} o 3 M0050:1BOG1A:0Y002F:101
i |00 5t 258 0] I 1 S | o Sy B0y B Sy B ) e Fy By T Ty Ay Hal S
A
A18J71C24 Set (ON) Reset (OFF) Set (ON) c|oofFF
K
D60 | X0y Tl 60, 5
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(b) Using the JT command (AnACPU dedicated command)

Designation Methcﬂ

Designation in protocol 1 is shown below.

St. No. : Station number

Test (random write, bit) command) Character area C
Ny -

I I | I TTTTTTIT TT T TTTT
C Edst | P Message et s Devi : Setf Devi : Sey/

. ce N ce (=]
omputer Qine {no |4 Th wattime [Ponaioders | [charscters) ) reset | (7characters) | reset |~

(hexadecimal) L |

HlL|H(e] | H | 1 I O | 1 I

A18J71C24

1 character
Q (30H) indicates OFF, and
1 (31H) indicates ON.

I'TTTTTT I
r
. Sum
Device | Set!
- (7 characters) | reset c;:c;:
1
I O O I | H|L
| ]
A
St | PC
I No. | Mo,
HIL|HIL

POINT

To designate the device range, the following condition must be met:

* 1 < number of device points < 40 ‘

Designation Example

To write ON to M50, OFF to B31A, and ON to Y2F in PC NO. “01”,
{(Message wait time is 0 msec)

Check sum is calculated within this range

o T T T T T T T T T T T
ComputerEooo1J‘ro o 3 MOOOD50E1BOOOE1AEO
B [0 0 Ol | B | ¢ 350 |0 By T, 30y ey iy Bt e 400 B ) 30, By Sy 4 B
A18J71C24 / :
Set (ON) Reset (OFF)
I

T T T T T T

T
l

Y 0 0 o 02 FL1] F E
[

B oy Frey Doy By T M) Tl | 8 | e

Set o 001

g xo»

Y1300} 30w




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A
8.7.7 Testing device memory in units of words (random write)
(a) Using the WT command (ACPU common command)
Designation Methoﬂ St. No. : Station number
Designation in protocol 1 is shown below,
Test (random write, word) command Character area C
T 1 N O TTTTTTTT[]
£ Message | deviemsont Devi l Data Devi } Deta | Sum
nts
Computer g‘ N | Re (W T| vetie & characters (5char£teers) I(4 charecters)] ™ (smfm)lgmﬂ check
{hexadecim al) L !
HILiHIL] | H | L I I O S I N 1 TS
A1SJ71C24 — \ T
Designates the head é E; rF:g
device when the bit 1 point of device uses 4 characters. KL
device is designated Therefore, a 1-word data is HiL [H|L

expressed in 4 digits (hexadecimal}.

POINT

To designate the device range, the following condition must be met:

* 1 =< number of device points = 20 (20 units for bit devices where 1 unit
corresponds to 16 points)

Designation Example

To change the present vajue in A1SCPU as indicated below.
(Message wait time is 0 msec)

Check sum is calculated within this range.

- T T T T /_'\
E
Compuier g 0o o|F FlwT|lo|C 2
0 {300 00 46ur46v| ST ] 30| e 1 S ey Iy Do Ty oo —
A18J71C24 o / A
Cloo|FF
K
B c A 9 08 [ 3003004 6800 480
Indicates to change the
data in D500 to 1234H oyt l elel I ° ] ! l BT 191 %] "] Indicates to change
(4660 in decimal). the data in C100 to
Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y ¥ . p
11t o1 0t 1 1 o1 1 1 11t 11 64H (100 in decimal).
0 9 0 0 0 O 0O 0 © 0O © 0 0 O 0 ©
F E b C B A 85 8 7 8 5 4 3 2 1 0

Each bitindicates
reset (OFF) if 0, and
set (ONyif 1.
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(b) Using the QT command (AnACPU dedicated command)

Designation Method!

8t. No. : Station number

Designation in protocol 1 is shown below.

Character area C

Batch read (random writi. word ) command

I | ! i ITTTTTTTTTT
Els | Pe Message Paviiputel Dev ; Ds
. i ta
ComPUter g HNo. | No. |9 T wait time (Zcﬁz-:e!gers {Zch ot sy ach ] -
(hexadecimal) I
HILIH]L ] I I I |
1 . . N
A18J71C24 Designation the heacrﬁw/ce-\.;]en
the bit device is designated.
1 point of device uses 4 characters,
FPETT T TTTTT Therefore, a 1-word data is expressed
A I Cata | Sum in 4 digits (hexadecimal)
Computer Devi .
P (7 charocters) | (4 chareo- | check
1 I I O O O 21 1
A1SJ71C24 F1
A
st | PC
2 No. | No.
Hlt|H|L

PCINT

To designate the device range, the following condition must be met:

* 1 < number of device points < 40 (40 units for bit devices where 1 unit
corresponds to 16 points)

Designation Example

To change the present value in PC number “01” as indicated below,
(Message wait time is 0 msec)

Check sum is calculated within this range.

T T T T 1 T T 1 T L) : L) T T T T T T L T T T T T
Com-5000101’0030000500:1234Y000100EBCA9
puter O5u_| 300 300 30w M| S it Fif w1 J0m g 3 P, W0y v | Ty B e mu'n...n...m.xu Hng Woer 0w vy Sl nu[mn:ﬁﬂﬁlllﬂﬁu
A18J71C24 X | h
/ &
Indicates 8 < A > 2
:ﬁ:z:‘age101111on10101001 lill,[;,,_lé;\:
in D500 Y Y ¥ ¥ Y ¥ ¥ ¥ ¥ Y ¥ Y ¥ Y Y Y CN00100l0064F1
to 1234H 11 1 1 1 1 11 11 1t 111 :
(4660 in 902 2 2 29 9 99 8 9 9 9 % 9 0 {ihede T ey Ty Yy Vo B oy o I

decimal). - -

Each bitindicates
reset (OFF} if 0, and
set (ON) if 1.

£ xo»

0001

[ 3004 300 0n 31w

Indicates to change the data in
C100 to 64H (100 in decimal).
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8.7.8 Monitoring device memory

Monitor data registration is the function that registers the name and the
number of the device to be monitored by the computer to the A15J71C24,
The monitor is the function that (a} reads the data content of the device
registered at the time the monitor read command is executed by the computer,
and (b) executes the corresponding processing such as monitoring.

The device numbers must be consecutive when the device is read using the
batchread (BR, WR/JR, QR} command. However, when this function is used,
it is possible to read and monitor the devices by designating the device
numbers at random.

(1) Control procedure for monitoring

[ Monitor J

Registration processing Commands common to the ACPU : BM, WM

Dedicated co nds for the AnACPU : Jl
(Editing registration commands and icaled commands for M, oM

transmitting device designations)

Read processing Commands common to the ACPU : MB, MN

) . Dedicated commands for the AnACPU : MJ, MQ
(Executing monitor commands}

Data processing
{CRT display, etc.)

Change monitor device?

YES

POINTS

(1) As the flowchart shows, monitor data registration must be executed
before monitoring. Attempting to execute monitoring without register-
ing the monitor data will cause a protocol error.

(2) The contents registered in monitor data registration are cleared when
the power supply is turned OFF or the PC CPU is reset.

(3) For monitor registration, five types of registration are possible. They are
device memory in bit units (BM or JM), device memory in word units
(WM or QM), and the extension file register (EM).
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(2) Registering monitor data of device memory

{a) Using the BM or WM command (ACPU common command)

Designation Method J
Designation in protocol 1 is shown below.

St. No, : Station number

Character area C

I I } [ ITTTTTTTTTT ITTTTTE]T
Computer | k| 8t | PC | M| Message devioa poins | Device | Device : | Device [ Sum
mputer g No. | No. | yory | waittime &m ﬁmm):(sdwams): - :(5d\aractefs) e
HL|HjL] ] [ I I I o I L1111 IHje I
A18471C24 / \ 1
. L ) . a|stlec
Monitor data registration (bit) command ....... BM Designates the head device when a bit Kk | No. | No.
Monitor data regisiration (word) command .....WM device is designated in units of words mamn

(Example: Y0080 for the range of YE0 10 BF)

POINTS

(1) To designate the device range, the following conditions must be
met:

With PC CPUs other than A3HCPU, A2ACPU(S1), and A3ACPU,
1 point of device X (input) is counted as 2 points for processing.

« BM command 1 < number of device points < 40
* WM command 1 = number of device points < 20

(2) with the WM command, word devices and bit devices (16 point ‘
units) can be used in combination, as shown in Example 2.

Designation Example;s—l

Exampie 1:
To display monitor registration for X40, Y60, and T123 (contact) in A1SCPU.
{Message wait time is 0 msec)

Check sum is calculated within this range. /:—_\‘

T LU T G L U S S S A S T T T M
[ {

Computer DOFFBMO03X0040:Y0060:TS12336

A1SJ7T1C24
Indicates monitor registration in units cof bits




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A

Example 2 :

A1SCPU. (Message wait time is 0 msec)

Check sum is calculated within this range.

To register monitor data for D15, W11E, T123 (present value), and Y&0 to Y6F in

T T T T L | T T T T T T T T T T U U 1 T T T T 1
E t H 1
Computer | N [0 o|F Fiw M|o |0 400015'lwo11EETN123iYoosoBa
a
L 1
D60 | 301300 #4600 370 40| 304 | 300 | M HNnM.nqSIn]ﬁa!ﬁ?mwmJlu,}lnﬁS«:ﬁui‘Eu;Jlrq]lu{l}mﬁm”m”mﬁ"ﬁﬁu 420 B .
T
ATSJ71C24 A
) . . _ ; GCloofFF
Indicates monitor regisiration in units of word K
055 | K Mo 46 650
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(b) Using the JM or QM commands (AnACPU dedicated commands)

Designation Methodl

Designation in protocol 1 is shown below.

Character area C

&t. No, ; Station number

I | ] ] TTTTTT II FTTTTTT :I ll FTTTT I
Computer | 51 5t 1 FC | ® | Message ﬁ;bgraﬁls Device | Device I Device Sum
c Ne. | No. [ A wait time ﬂm (7 characters) | (7 characters) I ) (7 characters) code
HILIH|L] | | I O I T I I I £- 1 ®
AISJT1C24 Fp
Al g
Monitor data registration (bit) command ....... JM Designates tl]e head devi(_:e when a bit g N;. 52
Monitor data registration {word) command .....QM device is designated in units of words. ik

(Example: YQO0060 for the range of Y60 to 6F)

POINTSl

met:
¢ JM command 1 < number of device points < 40

« QM command 1 s number of device points = 20

(1) To designate the device range, the following conditions must be

{2) With the QM command, word devices and bit devices (16-point
units) can be used in combination as shown in Example 2.

Designation Examples\

Example 1:
(Message wait time is 0 msec)

Check sum is calculated within this range.

Computer

To register monitor data for X40, Y60, and T123 (contact) in PC number "01".

A18J71C24

Indicates monitor registration in units of bits

§ xo»

T T

0 00 1

500y 30 [ 3 3




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A

Example 2:

PC number “01”. (Message wait time is 0 msec)

Check sum is calculated within this range.

To register monitor data for D15, W11E, T123 (present value), and Y60 to Y6F in

Y

-
T 1 T T r T T 1 T T T T T T T T T

T T T T T T T T T

T T T T
1 3

Com-t 5 lo ofe 1|e |0

B (30w X0n 300 30 s 81 1404 Bt

A1SJ71C24
Indicates monitor registration in units of words

E
040000015:W00011E:TN00123Y00006002
{ !

puter | Q
J0u (S| Eae 0w oty 304 30y Ty T 5700y H0bay SGhe) Ko 3000 30 b0y w0y Sy A0, 300y 30 300 3200 300 BBty 0ua; 300y Tty M0ty 36 Hoa| Wiy W20

® X0O»r

[ X 0u| Bee 3
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(3) Monitoring device memory in units of bits

(a) Monitoring the devices registered by the BM command (ACPU com- .
mon command)

Designation Method| St. No. : Station number

Designation in protocol 1 is shown below.

Monitor (bit) command
I I I I |
Sum A
Computer | | st | pc Message St | po
P g No. [ No, |M B[ waittime m E Ne. | No.
Character area B
HlLJH]L] | HlL I — I HiL{H|L
|
A1SI7T1C24 s Monitor results £l sum
7|8t |PC (Thenumbeto!polnfs T | check
x No. | No. | designated by monitor x| code
ctmregmamon(BM))
HILIH]|L H|L

The number of characters for the number

of points designated by monitor registration (BM)
OFF when the value is 0 (30H)

ON when the value is 1 (31H)

Designation Example
Monitoring is executed after registering the monitor data (bit units) in Example 1 of (2) (a)
(Message wait time is 0 msec)

Check sum is calculated

within this range. o~
T T

Computer Check sum is calculated é o olF F
within this range,
— 9 Sy | o [nuo,
A1SJ71C24 s
; 8 1
[} [

l_’ Indicates that T123 (contact) is ON.

—* Indicates that Y60 is OFF.

Indicates that X40 is ON.
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(b) Monitoring the devices registered by the JM command (AnACPU
dedicated command)

. Designation Methodl 8t. No. : Station number

Designation in protocol 1 is shown below.

Monitor {bit) ceammand

! | I I i I
E Sum A
St | PC Message St | PC
Compu{er g No. | No. I M wait time cm E No. | No.
Character area B
HlL|s[L] | H|L S I HIL[H|L
I I
A1SJ71C24 ] Moonocsscte e || au
T St. | PC | number of points desig- | 1 &
X Ne. [ Ne. | nated by monitor data | o
registration {(BM))
HIL{H|L HIL

The number of characters for the number of
points designated by monitor registration (JM)
OFF when the value is 0 (30H)

ON when the value is 1 (31H)

Designation Example

Monitoring is executed after registering the monitor data (bit units) in Example 1 of (2) (b)
(Message wait time is 0 msec)

Check sum is calculated

within this range. e
T T T L]
E .
' Computer iloolo 1le mlola a Check sum is calculated 2 lo o
Q within this range. K
6 [ Yl e | 0[] —— — G\{ PR
At1SJ71C24 s E
T 1 0 31 {T|5 s
X X
[ My By 3o | O] B 30
—* Indicates that T123 (contact) is ON.
—* Indicates that Y60 is OFF.
. — Indicates that X40 is ON.
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(4) Monitering device memory in units of words

(a) Monitoring the device registerad by the WM command (ACPU com-

mon command)

MELSEC-A

Designation Method|

Monitor (bit) command

Designation in protocol 1 is shown below.

St. No. : Station number

The number of characters for the number

of points designated by monitor registration (WM)

1 point of device uses 4 characters

Therefore, a 1-word data is expressed in 4 digits

(hexadecimal)

I I I T I |
E Sum A
St | PC Message St. | PC
Computer g No. | No. [M M| waittime céo'nedcek E No. | Ne.
Character area B
H{LfHlL] | HlL — HIL|H|L
I I I'TT1 T TTT1 I
A1SJ71C24 1 1
$lstipc] Montor 1 _ 1 Montr [§[SEm
x No. | No. results : : results |y [ ooge
Hjejrfe] | | | | [ 111 HL

Designation Examplel

Check sum is calculated within

this range.
kN Y
T T T
E
Computer g 0 0[F F[M N
m" "IM" .I's'“.l!" wﬂAL'EH
A18J71C24

{4660 in decimal).
Indicates that the data in W11E is 0050H «—

Indicates that the datain D15 is 1234H +——m——

(80 in decimal).

(100 in decimal).

Indicates that the present vaiue in T123 is 0064H

12340050006 4,0764

1
3 00 B o D 0 Bt S Yo S B v 3o S o], 0 | 3

E
T
X

Monitoring is executed after registering the monitor data (word units) as in Example 2
of (2} (a) (Message wait time is 0 msec)

olofolojol1 1 l 110 l 1 1 eloldi|l0FQ
Y Y Y Y Y Y Y Yy Y ¥y Y Yy vy y vy y
6 6 6 6 6 6 B € 6 6 6 €6 6 6 B 6
F E D C B A 9 8 7 & 5 4 3 2 1 0
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(b) Monitoring the devices registered by the QM command (AnACPU
dedicated command)

Designation Methogl

. . . . St. No. : Station number
Designation in protocol 1 is shown below.

Monitor (word) command

i I [ I i I
E Sum A
St | PC Message St | PC
Computer g No. | No. |M Q|  wat time codt: C | No. | Ne.
Character area B
BIL[H[L] | HlL HIL[H]L
I I T T T I T T I
A1SJ71C24 ! !

Slst|pe| Montor 1 _ 1 Montor [§3uT

X No. | No. resuits : : results X | code

A 1 T S S L L11 HiL

The number of characters for the number

of points designated by monitor registration (QM})
1 point of device uses 4 characters

Therefore, a 1-word data is expressed in 4 digits
(hexadecimal)

Designation Examplel

Monitoring is executed after registering the monitor data (word units) as in Example 2
of (2) (b) (Message wait time is 0 msec)

Check sum is calculated

within this range. AT
T T T 3 T T
E A
Cornputer N (o ojo s|MQ|o|8F . L cio afo 1
G Check sum is calculated within this range. K
050 | Beg o] B 3| 48w (511 /—_\( 06 1300 30| Wby 3
T T 1 T T T T 1 T T T T ]
A18J71C24 ; N X £
34|0050'0064[0764;EE
S Wt B, B 3 S o S o T, 3 S 03| 0 45

Indicates that the datain D15 is 1234H +———
(4660 in decimal).

Indicates that the data in W11E is 0050H «
(80 in decimal).

Indicates that the present value in T123 <+ v
is 0064 H(100 in decimal).

0 N 7 8 4 _
olo|lolojoe|1]|i|1]|]o|+s]|1|o|lo|r1]|0o]o
Y Y Y Y Y Y Y ¥ Y ¥ Y Y Y Y ¥ ¥
s 6 6 6 6 6 6 6 B8 B B 6 6 6 6 B
F E D C B A § B8 5 3 2 1 0
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8.8 Extension File Register Read and Write

An extension file register refers to an empty area of the PC CPU user memory
area used as a file register. The extension file register is used to store
necessary data, results of the calculation for data processing executed using
the SWOGHP-UTLPC-FN1 software package, and dedicated instructions for
extension files used in the A2ZACPU{S1) and ASACPU.

8.8.1 ACPU common commands and addresses

(1) ACPU common commands used for read/write of extension file registers

Command Number of State of PC CPU | Access
Points | Access | to PC
ltem Processing Processed . During RUN 1o CPU in
Symbol IéSCII per Com- | During A1SCPU | Data
ode munications | STOP |SWoa[swo4 Link
ON OFF
Batch ER 45H, | Reads from extension file 64 points
read 52H | registers (R) in units of 1 point. poin e ° i o °
Batch 45H, | Writes to extension file .
write Ew 57H | registers {R} in units of 1 point, 64 points e o X ° °
Test Specifies the extension file
45H, | registers (R) in units of 1 point .
(fandom | ET | o0 | using block or device number 10 points ° e x ° °
wiite) .
and makes a random write,
Ic\’ﬂ;nitor EM 45H, | Sets the device numbers to be 20 poi
a 4DH | monitored in units of 1 point. points ° ° ° o @
entry
. 4DH, | Monitors the extension file
Monitor ME 45H | registers after monitor data entry. - ° ° ° o °

Note : o Executable
x Mot executable

(2) Extension file register addresses

(a8) The extension file register comprises blocks number 0 to “n”, with
“n” varying accoerding to the memory cassette. Block number “0”
contains the number of points designated by the PC CPU parameters
and each block with numbers "1" to “n” has 8182 points of registers.

Read/write is possible in the range of parameters designated in block
number .

(b) The range of block numbers which can be designated varies accord-
ing to the type of memory cassette and the PC CPU parameter
setting.

The UTLP-FN1 Operating Manual or A2A(S1)/A3ACPU User's
Manual give details.
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{c) Each address is designated in 7 characters consisting of the block
and device numbers.
. » Block number of 2 digits or less:
“Block number (2 digits)” + “R” + “Device number (4 digits)”
» Block number of 3 digits:
“Block number (3 digits)” + “Device number (4 digits)

Example:
Block number of 2 digits or less Block number of 3 digits
05 R8190 1028190
Device number Device number
Block number L Block number
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8.8.2 AnNACPU dedicated commands and device numbers

(1) The AnRACPU dedicated commands used for direct read and direct write
of extension file registers are described below.

These dedicated commands are used to access the extension file
register of block numbers 1 to 256 by directly designating the address,
which begins with address 0 in block number 1, as the device number.
The address numbers used to access the extension-file register go from
0 to “the usable number of blocks x 8192 points”.

Command Number of State of PC CPU Access
Points Access | to PC
ltem ASCII Processing Processed Duri During RUN to CPU in
Symbol | ‘> 7 per Com- s‘;{g‘; A1SCPU | Data
ode munications Swos | Swoa Link
ON OFF
. Reads in units of points (werds)
Il,:::;?;:t NR 4EH, by designating the extension file 84 points o o o X o
52H register in successive numbers.
Writes data to the extension file
Direct 4EH, | register in units of points (words) .
write NwW 57H | by designating the extension file 64 points © o X X o

register in successive numbers.

Note : o Executable
| ST Not executable

(2) Device numbers of extension file registers

(a} Device number range

Range: 0 through [(the number of usable blocks x 8192) - 1]

Device numbers used with APCU Device numbers used with AnACPU
common commands mentioned in dedicated commands mentioned in
Section 8.15.1. Section 8.15.2.
0 0
Bfock No. 1
to Block No. 1 to area
8191 8191
0
to
1o Block No. 2 Block No. 2
area
16383
8191 16384 [~ ---emmmmmmm oo
%
1 word /
Device numbers are allocated in 1 word

ascending order from the blocks
assigned a smaller block number.
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The device numbers that can be designated vary according to the type of
memory cassette and the PC CPU parameter setting. (The UTLP-FN1
. Operating Manual or the A2A(S1)/A3A CPU User's Manual give details.)

For block numbers that do not exist in the memory cassette, device numbers
are not allocated. Inthis case, the device numbers are allocated as indicated
below, skipping non-existent block numbers,

Device numbers 0

to Block No. 1 area

8191
8192

to Block No. 2 area

16383

Blocks Nos. 3 to 9 do not 9xist
16384 due to low memory capacity.

. to Block No. 10 area

24575
24576

to Block No. 11 area

32767
32768

to Block No. 12 area

' /“‘\_/
(b) A device number is designated in 7 characters,

Designation example 1:
To designate R10 in block number 1:

0000010 « A blank code (20H) can be
used to express leading zeros
Designation example 2: {the underlined Os in 0008200).
. To designate R8 in block number 2:
0008200 -«

POINTS

{1) The AnACPU dedicated commands NR and NW can only be used for
read/write operations at the extension file registers of block numbers 1
to 256.

They can be used regardless of the parameter’s file register setting.

(2) Use the commands described in Section 8.15.1 to access the parameter
set file registers (R) or to access a file reqgister by designating a block
number.

{3) The following equation is used to calculate the head device number to
'. be designated with the AnACPU dedicated commands NR and NW. (To
designate device number “m” (0 to 8191} in the “n"th block (n = 1))

Head device number = {(n—1) x 8192 + m
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commands is shown below,

Device No. Objective Block Device No. Objective Block
0 RO 114688 RO
to 1st block to to 15th block to
8191 R3191 122879 © R8191
8182 Ro 122880 Ao
fo 2nd block to to 16th block o
16383 Ra191 131071 R8191
16384 RO 131072 RO
to 3rd block to to 17th block to
24575 R&8191 139263 Rg191
24576 RO 139264 RO
to 4th block to to 18th block to
32767 R8191 147455 R8191
32768 RO 147456 RO
to 5th block to to 19th block to
40959 R8i91 155647 R8191
40960 RO 155648 RO
to €th block to to 20th block to
49151 R8191 163839 F8191
49152 RO 163840 RO
to 7th block to to 21st block to
57343 R3191 172031 R8191
57344 RO 172032 RO
to 8th block to to 22nd block to
65535 R8191 180223 R8181
65538 R 180224 RO
to Sth block to to 23rd block to
73727 R8191 188415 R8191
73728 RO 188416 RO
to 10th block to to 24th block to
81919 R8191 196607 R8191
81920 RO 196608 RO
fo 11th block to to 25th block to
20111 R8191 204799 R8191
80112 RO 204800 RO
to 12th block to to 26th block to
98303 R8191 212991 R8191
98304 RO 212992 RO
to 13th block to to 27th block to
106495 R8151 221183 R8191
106496 RO 221184 RO
to 14th block 1o to 28th block to
114687 R&191 229375 Re1g1
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8.8.3 Precautions during extension file register read/write
(1) The extension file register is not used by A1 and ATNCPU.

This function is not available during communications between A1 or
ATNCPU and the PC CPU.

(2) Some types of memory cassette loaded to the PC CPU are unable to
detect an error (character area error 06H) if an attempt is made to read
or write after specifying a block number which does not exist. In this
case, data which is read may not be correct and writing such incorrect
data may destroy the PC CPU user memory,

Always check the type of memory cassette and the parameter settings
before using this function.

Block Numbers Which do not Cause a Character Area Error (06H)
Type
of Memory AOJ2H, A2, A3CPU | A2NCPU, A3NCPU A3';’3ﬁf:ﬁlgs”
A3NMCA-12 Neo. 10, Ne. 11
A3NMCA-18 — No. 10 1o No, 28
A3NMCA-24 — No. 13 ta No. 20 No. 13 to No. 28
A3NMCA-40 — No. 21 to No. 28

The UTLP-FN1 QOperating Manual or the A2ZA(S1)/ASACPU User’'s Manual
give details.
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8.8.4 Batch read of the extension file register (ACPU common command)

St. No. : Station number

Designation Method

Designation in protocol 1 is shown below.

Extension file register
batch read cammand

Character area A
RN IERRE I I'| 1 devies point uses 4 characters, ]
. Number of E i
c ) El st [ PC (o | Message | Headdevice | yeyic points | Sum Thereio;;ecilaggpr_ctjsdﬁta IS Jecimal &l st lpre
omputer N1 No. | Ne. waittime | o ) (ﬁ,";:;‘;;:f:;;, cheef| expressed in 4 digits (hexadecimal). i | Ne. | No.
Hitikiel § I I I I L S T N . A T l I HIL|H]L
. L Data for the designated
A1SJ71C24 Designation of the S| g | pe | number of deviee points (E | Sum
device range to be read % | Ne. | No. we:g?::?oi':gb:”’f ] foheck
4 characters)
HILIH]L H|

Character area B

POINT

To designate the device range, the following conditions must be met:

+ 1 < number of device points = 64

+ (Head device number) + (number of device points} = maximum device
number

Designation Example]

To read the data at 2 points of R8180 and R8191 of extension file register block number
12 in PC number “01". (Message wait time is 0 msec)

"1 7 1 Check sum is calculated within A T
Computer 0 2{7 1| this range (The A15J71C24 cla olo 1
adds the sum check code.) K
nmnn[s‘“ i T L] T T T T T T /ﬁ[ w“““,“ ““I“I
A18J71C24 ; ~— s E
Che.cksgmlscalculated Tloolo 1l12327aBc|Tes
within this range X X
2w X0 0w 0oy 3 v My X, 33w, Shoef Ty 4, 420 430 W | i 424

—_—

Indicates that:
The content of R8190 of block Number 12 is 1234H (4660 in decimal)

The content of R8191 of block Number 12 is 7ABCH (31420 in decimal)
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8.8.5 Batch write of the extension file register (ACPU common command)
. Designation Method &t. No. : Station number
Designation in protocol 1 is shown below.
Extension file register
batch write command
\ Character area C
I I I T T T T I I
. Number of 1 device point uses 4
E Head d umbet s
Computer [N| St | RS |e wibessaze | Mnimber - fdevcoponts o] starsciors Therefors 2 |cher
Q (7 characters] | e adecimal)) | in 4 digits (hexadecimal). | 048
lufsic] | I 20 N L : I
ATBJ7IC24 Cesignation of the device 'y
range to be written E SE, SS_
HIL =]

1 device point uses 4 characters.
Therefore, a 1-word data is expressed
in 4 digits (hexadecimal).

. POINT

To designate the device range, the following conditions must be met:
« 1 = number of device points < 64

* (Head device number) + (number of device points} = maximum device
number

' Designation Example|

To write data to 3 points : R7010 to R7012 in the extension file register block number 05 in
PC number “01". (Message wait time is 0 msec)

Check sum is calculated within this range o
. T T T T T T T T T T T T 1 T L T T T T
£
Computer |nlo ojo 1|z wlolosrR7 0 10foalor23aBorasacses
Q
O] 003300 300 31 f 50 570 30] B Jm 520, 37, 300 30| 0ty 30| 300y 3 200, 3l 41 4200, 300, 370 330 2w, 2 320 4508,
T T
A1ISJ71C24

Indicates that:

The content to be written to R7010 of block Number 05 is 0123H (291 in decimal)
The content to be written to R7011 of biock Number 05 is ABO7H (-21753 in decimal)
The content to be wrilten to R7012 of block Number 05 is 3322H (13090 in decimal)
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8.8.6 Direct read of the extension file register (AnACPU dedicated command)
St. No. : Station number

Designation Method
Designation in protocol 1 is shown below.

Extension file register

batch read command
Character area A .
' I I FrTTria N !I:e : i 1 device point uses 4 characters. I I
: umber o E H
E St | PC N R Me_ss:_age He:g,gf:r'ce device points csthlzr::1k Therefore&,a.l WPr_d datais . | é st | PG
Computer |41 Ne. | No. waittime | o Jhotaciars) “(i f:gégf.:gﬁ) e expressed in 4 digits (hexadecimal). k | Ne. | No.
Hlc|nfed | I O I H ] v IHle | : l HIL[HIL
N — Data for the designated
A18J71C24 Designation ofthbe ? st | Po rzl.gnberofdevicegpoint? E_ shum
ice range to be re. : *designated number o check
devic 9 ad x| No. | No. device points" x X | code
4 characters)
HlLIBL HlL

Character area B

POINT

To designate the device range, the following conditions must be met;

* 1 = number of device points < 64
» (Head device number) + (number of device points) = maximum device

number

Designation Exampﬂ
To read the data at points of R8190 and R8191 of extension file register block number

2 in PC number “01". (Message wait time is 0 msec)

T Check sum is calculated within
this range (The A1SJ71C24 Ao ol o 1
K

o
adds the sum check code.),\
- m— 023 E TR

T U T T

~

02|56

Arey Se] 3w 3

N R|Oj0OC 1 8 3 82

Computer

2 ozm

N X} vy 3 nf oty T2] W] Xm, W0wy 311y 6o I, vty R

AIBI71C24 Check sum is calculated
within this range

Indicates that:
The content of R8190 of block Number 2 is 1234H (4660 in decimal)

The content of R8191 of block Number 2 is TABCH (31420 in decimal)
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8.8.7 Direct write to the extension file register (AnACPU dedicated command)
DeSignation Method St. No. : Station number
Designation in protocol 1 is shown below.
Extension file register
batch write command
Character area C
I | I T T T 17 I ]
. Number of 1 devi int 4
E St. | PC N W ME§sgge He:gngggrlce devw'ggpo{n?s {2 charggi‘..p?llgeruesfie,a ci:?k
Computer |G| No. [ No. | W) waittime | - QISR [ croracters | tword e s exprossid (0
HlL(H]L] | I Y H o] L HL —
A1SJ71C24 Designation of the device Al o | pe
range to be written €| No. | No.
1 device point uses 4 characters. HIL{H[L

Therefore, a 1-word data is expressed
in 4 digits (hexadecimal).

POINT

To designate the device range, the following conditions must be met:

* 1 < number of device points < 64

* (Head device number) + {(number of device points) = maximum device
number

Designation Example|

To write d
and RO in

ata to 3 peoints : R8190 and R8191 in extension file register block number 12
block number 13, in PC number “01”. Assume that extension file register

block number 9 does not exist. (Message wait time is 0 msec)

Check sum is calculated within this range
T T T T T T T T T T T T T T T T T T ‘l/_\l
E
Computer IN|¢c 0|0 1|NW|o|lo 0901 1 0floajot2a3lABce 7 3322CE
Q
51| 301 0] 30wty 3] 460y 57| 500u] 30w 300 3 J0wg 3 ing 3 g o Hhg I3]0y 301 3oty 3] #4200, Jovay 57w} 35mg 30ty 320 3200143045
T T
A
A18J71C24 cle ol 0 1
K
063 | 30y 30h[ 30n; I n

Indicates that:
The content to be written to R8190 of block Number 12 is 0123H (291 in decimal)

The content to be written to R8191 of block Number 12 is ABO7H (-21753 in decimal)
The content to be written to RO of block Number 13 is 3322H (13080 in decimal)
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Registering Monitor data of the extension file register (ACPU common
command)

(2)

Des@nat‘on MethOd[ St. No. : Station number

Designation in protocol 1 is shown below.

Extension file register monitor

registration command
. Character area C N
I T 1 | TTTTTT TTTTTT TTTT T I
El gt | po M deviee poims | Dewi ber | Devi be Devi ber | Sum
. e3sage evice points EBICE Murh evice number evice number
Computerg No. | No. |E M| waittime | (2 characters | (7 characters) (7 characters) - (7 characters) cr'\:)(-.:k
hexadecimal) code
HILIH[L] | | 1 T I I I I I I I S R T
A1SJ71C24
Alst {rc
K No. | Ne.
HILIH[E

POINT

To designate the device range, the following condition must be met:
* 1 < number of device points < 20

Designation ExampIZI
To register monitor data for R1234 in extension file register block number 5, R2345
in block number 6, R3055 in block number 15, and R8000 in block number 17 in PC

number “01”, (Message wait time is 0 msec)

Check sum is calculated within this range

L T T Tt T T T T F 1T LA L L]

EM(D|]O 4[0C 5 R1 23 406R234515R3IODS5S

Computer

3y 35524ty Y e, 3500 o

Aoty 400w 300l 30, S| 300w B 2 ey T T Hmf Kooy Y6uu 520 3200y L Yo, T

v 30u] Hre 31

A138J71C24
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8.8.9 Monitoring the extension file register

Monitor data registration is the function that registers the name and the
number of the device to be monitored by the computer to the A15J71C24.
The monitor is the function that (a) reads the data content of the device
registered at the time the monitor read command is executed by the computer,
and (b) executes the corresponding processing such as monitoring.

The device numbers must be consecutive when the device is read using the
batch read (ER) or direct read (NR) command. However, when this function
is used, it is possible to read and monitor the devices by designating the
device numbers at random.

(1) Control procedure for monitoring

L Monitor ]

Editing EM command and trans-
mitting device designation

Read processing

{Executing EM commands)

Data processing
(CRT display, etc.}

Change monitor device?

YES

PCINTS

(1) As the flowchart shows, monitor data registration must be executed
before monitoring. Attempting to execute monitoring without register-
ing the monitor data will cause a protocol error.

(2) The contents registered in monitor data registration are cleared when
the power supply is turned OFF or the PC CPU is reset.

(3) For monitor registration, five types of registration are possible. They are
device memory in bit units (BM or JM}, device memory in word units
(WM or QM) and the extension file register (EM).
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(2) Registering Monitor data of the extension file register (ACPU common
command)
Designation MethOdJ St. No. : Station number
Designation in protocol 1 is shown below.

Extension file register monitor
registration command

. Character area C

TTTTT I TTTITITTTTTTTT] leII?I
Elst | Pe Message dgvhl!g‘eber%(ts Device numbel Devi be Device number | SuUm
. il um r iCe num i Y|
Computerg No. { No. |E M| walt time (2 characters {7 characters) (7 characters) - {7 characterg)  |check
hexadecimal) code
HlL[HILE | { I T Y O I L1 Lt 11 JHfe —
A18J71C24
Al st | ro
K MHo. | Mo.
H[LIHIL
PO]NTl
To designate the device range, the following condition must be met:
* 1 < number of device points < 20
Designation Examplﬁ

To register monitor data for R1234 in extension file register block number 5, R2345

in biock number 6, R3055 in block number 15, and R8000 in block number 17 in PC
number “01". (Message wait time is 0 msec)

‘ Check sum is calculated within this range
T T T T T T 1T T T L L L L T T LI
Computer EOOO1EMOO405R123406H234515R3055
60 ] 0 30 03] 5 40 30w K0, o] Xy 8 5203 Sy Sy ] Yo ey Sy s Sy vy Toot o Fom 520 35w X S0y B
A18J71C24
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Monitoring the extension file register (ACPU common command)

(3)

Designation MEthOdl St. No. : Station number

Designation in protocol 1 is shown below.

Monitor
(extension file register)
command
[ I I I I
E Sum E
St | PC Message St. | PC
Computer |N| No. | No. [M B waiting time |S2K N[ Ne. | No.
code Character area B
HltlHIL] | | + > HILIHTL
I I ITTTTTTTH T T I
1 1 1
A1S8J71C24 €| st | pc| Monitor 1 Monitor 1 | Monitor [E| Sum
% No. | No. results | results | results % | code
) ) )
b IR T Y S [ HiL

The number of characters for the number of points designated by
monitor data registration (EM).

1 point of device uses 4 characters.

Therefore, a 1-word data is expressed in 4 digits {hexadecimal)

Designation Example

Monitoring after registering the monitor data (word units) as mentioned in item (2).
{Message wait time is 0 msec)

Check sum is calculated

within this range o
1 T

7
5 a3 Check sum is calculated within this range. é 0o olo 1
. Computer Q A18J71C24 automatically adds the sum check K
05y TR > 6] Xty ] W0y 3
T T T L L T T T T T T T T T T
8 ] [ § E
A1SJ71C24 Tio olo 1|3 5 0 ita Fs58'o1 50l c2plT|e 3
X L t 1 X
e 0 ] W o K, T X 3 s Mo 46 o 424 o, i o, B 6, 30, Sl 00 3,350

Mm@ @ @

(1} the content of R1234 of extension file register block number 05 is 3501H (13569 in decimal),
(2) the content of R2345 of extension file register block number 06 is 4FSBH (20315 in decimal),
{3) the content of R3055 of extension file register block number 15 is 0150H (336 in decimal),

(4) the content of RB000 of extension file register block number 17 is 1C2DH (7213 in decimal),
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8.9 Buffer Memory Read and Write

This function is used to read from and write to the A1SJ71C24 buffer memory.
When this function is used, communications between the computer and
A1SJ71C24 commences immediately when the computer sends a read or
write request, without waiting for the PC CPU END processing. Therefore,
the time T1, described in Section 8.5, is always equal to zero. The PC CPU
carries out buffer memory read and write using TO and FROM instructions.

The method for specifying the control protocol, meanings, and examples for
carrying out this function are shown below.

8.9.1 Commands and buffer memory

(1) ACPU common commands

Command Numb p State of PC CPU A
upm' er o Access ccess
oints During RUN to to PC
Item Processin Processed per CPU in
Symbol AScH s Communicpa- During AISCPY) “hata
Code tiohs STOP |swoa|swos Llink
ON | OFF
Batch CR 43H, 52H Reads from buffer o o
read memory.
64 words o ° o
Batch Writes to buff (128 bytes)
ate rites to buffer
write cw 43H, 57H memory. ° °

Note : o......... Executable .

(2) Buffer memory

Bufter memory addresses are OH to 7FFH see (see Section 3.5).

One address consists of 1 word (16 bits).

Read and write are both executed in word units, regardless of the
word/byte unit setting. .

POINT

Buffer addresses 100H to 11FH comprise the special applications area.
The A1SJ71C24 will not operate correctly if any operations other than
those described in the following sections are executed.
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8.9.2 Reading data from buffer memory (ACPU common command)

@ [oesionation Method|

Designation in protocol 1 is shown below.

St. No. : Station number

Buffer memory read command

Character area A
\, v Number of characters = (word length) x 4
ryrqt [N T I 1-word data uses 4 characters. FTi
Com- |Elai | pC Message| Head address | Word length | Sum lTherefqre, a1-worc! datais expressedw Al g | pe
puter |&|Ne. | No. C Rl wat (ﬁ‘if:c?éiffnea’ﬁ) U‘éf;‘g;f;eﬁ, check | in 4 digits (hexadecimal). ) €\ Ne. | Mo,
Hlefnle] | I I | | HlL H|L|H]|L
T T Trrr 7T 7Td I
A18J71C24 Designation of the buffer memory  |s| o | pe Message v elsum
address range 1o be read ; No. | No [C B :T.:'é Buffer memory data )'chg%cg
RILIH[L] | S I O £ 1 1
Character area B
POINT
To designate the word length, the following conditions must be met:
« 1 = word length < 64
+ (Head address) + (word length) — 1 = maximum address
number (7FFH)
' Designation Example}

To read 2-word data from buffer memory addresses 180H and 181H in the A18J71C24
which is connected to an A1SCPU:

{Message wait time is 0 msec)

Check sum is calculated
within this range

. T 1 T+ T T v 5 ' ]t LI

g . A
Computer |N|c o|F F|C Ri0OJO 0O 1 8 0J0 2/0C Check sum is calculated clo o F F
Q within this range K
0 304 ] 0 50 30 0 30 M e 0 S 0 S ] Ny |06 030 B
T T T T T T T T
A18J71C24 s I £
T|lo o|F FlAB CDl1 2 3 4|[TIC 3
X ( X
{
020] 300 300] B 4] € iy 20 #3332 S, S [0 3 35w
Indicates that:

The content of buifer memory address 180H is ABCDH (-21555 in decimal)
The content of buifer memory address 181H is 1234H (4680 in decimal)
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8.9.3 Writing data to buffer memory (ACPU common command)

Designation Method

St. No, ; Station number

Designation in protocol 1 is shown below.

Write to buffer memory command
B Character area C

-+ -

I I [ T T I FTTTTTTT TTTTTT
E Head address | Word length Data to be written to buffer memery Sum
st. | PC Message J 1 ) 1
uter [N Ccw ntrt {5 characters | {2 ch: 1 ~ check
Computer G| Ne. | No. waittime | pavadecimall) (l(-le:ag;?mea‘ls)) : : : code
Hip M| ] [ 1] 1 | I I I 1111 (Hle I I
A18J71C24 Designation of the buffer memary address Al et | pe
range where data is to be written CiNe. | Na.
Number of characters = (word length) x 4. HILIH]L

Therefore, a 1-word data is expressed

( 1-word dala uses 4 characters.
in 4 digits (hexadecimal).

POINT

To designate the word length, the following conditions must be met:
* 1 = word length < 64
* (Head address) + (word length) — 1 < maximum address number (7FFH)

Designation Exampie r

To write 3-word data to buffer memory address 3A0H to 3A2H in the A18J71C24 which is
connected to an A1SCPU,

{Message wait time is 0 msec)

Check sum is calcuiated within this range

Computer EOOFFCWOOOSAOOSABCD{! 2346789CF
5] e 30|40 6653, 570 ] B 0 3 10 0 0 I3 : ; ERC
A18J71C24 é o o F d
K
Indicates that: L

ABCDH (-21555 in decimal) is written to buifer memory address 3A0H
1234H (4660 in decimal) is written to buffer memory address 3A1H
6789H (26505 in decimal) is written to buffer memory address 3A2H +—




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

8.10 Special Function Module Buffer Memory Read and Write
. 8.10.1 Commands and designation
{1) ACPU commen commands
Command State of PC CPU Access
Number of Access to
ltem Processing Points During RUN to PCCPU
Sym- | ASCII Process_ed Per . During A1SCPU in
bol | Code Communications | STOP ;gwoa| swoa Data
ON | OFF Link
Batch 54H, | Reads from special func-
read ™ 52H | tion module buffer memoty. e o o e e
64 words
{128 bytes)
Bateh ™w 54H, | Writes to special function o o « o o
write 57H | module buffer memory.
. Note @ 0. Executable
b S MNeot executable
(2) Linkable special function modules, buffer memory head address, and
madule numbers
Special-function Module Head Buffer Address Module No. When Loaded
P (hexadecimal) in Sloet ¢
A13D61 high-speed counter module 80H 01H
. A1562DA digital-analog converter module 10H O1H
A1862RD3/4 temperature-digital converter medule 10H 01H
A1864AD analog-digital converter module 80H 01H
A1SJ71C24-R2 computer fink module 400H C1H
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)

Special-function module buffer memory

The special-function module buffer memory is comprised of 16-bit (one
word) addresses. Read and write of the special-function module buffer
memory is executed by TO and FROM instructions transmitted between
the PC CPU and special-function module.

When the computer reads from and writes to the special-function module
buffer memory via the A1SJ71C24, it is done in byte units (1 address =
8 bits).

The addresses specified in the computer (hexadecimal) are converted
from FROM/TO instruction addresses as shown below:

Designated address (hexadecimal) = Module head address +

[(FROM/TO instruction address x 2) converted into hexadecimal]

Example: To designate A1SD61 high-speed counter module FROM/TO

Specified address

instruction address 1 (CH.1 preset value).

FROM/TO instruction address 1 x 2
2H

Head address

82H 80H

The data format when the computer makes a read or write to or from the
special-function module buffer memory via the A1SJ71C24, is explained
befow using the A1SD61 module as an example,

G I O B B e
a;';ae‘is é;’;?h ld';')'lt Data | Data | Data ) Data| Data s Data
3 Lo
(A1SD61 buffer memory (A1SD61 buffer memory N 000820 &l05/40E2011001200
viewed from the PC CPU) | viewed from the computer 5u] )| Sy B i By 2] g 36 S0 50 0 50 T 30 3 00 30 20 s
[{4
Address Address
Preset value Lower
! 82H bits
1 1
Middle bits, Lower bits 40H
E2H : 40H Middie
83H bits
Presetvalue E2H
1
2 : Upper
| Higher bits\ san| bt
00H ! 01H 01H
Mode register
85H 00H
3
00H 12H
| 2-phase il Mode
! 86 register
12H
87H| OOH

Message format at computer

e

POINT

The buffer memory of each special-function module has its read and write
area, read-only and write-only areas, and areas reserved for OS5 use,
which are not available to the use. See the manual for each module before
using the buffer memory.

PC CPU or special-function module errors may occur if reading or writing
is not done correctly.
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8.10.2 Special function module numbers using control protocols

(1

The special function module numbers designated by using control
protocols are the upper 2 digits of the last special function module 1/O

address expressed in 3 digits.

Special function medule number: 0AH

Special function module number: 07H — ]

MELSEC-A

Power
Supply
module

PC CPU
module

Input

16 points

Cutput

32 points

Input

32 points

Qutput

1§ points

Special
functicn
module

32 points

Input

16 points

Special
function
module

32 points

Output

32 points

CO to CF

10 to 2F

30 to 4F

— Special function module number: H13

50 to 5F

Paower
supply

module

Input

16 points

Qutput

32 points

Qutput

32 paints

Speciat
tunction
module

Qutput

32 points | 32 points

(2)

DO toDF

EC toFF

100 te11F 120 to13F 140 to15F

60 tc 7F

80 to 8F

90 to AF

Boto CF

Precautions with special function modules occupying two slots

For special function modules occupying two slots, the number of points
occupied by each slot is fixed for each module. The special function
module number is the upper 2 digits of the last address of the slot

allocated to the special function module.

The User's Manual for each special function module gives details about

the allocation of slots to each module.

{(a) Modules with the front slot allocated as the vacant slot (AD72,

AB4AD, etc.)
T
,  Special
(Vacantslot) +  function
' module
t
16 points ' 32 points
COto OF 10to 2F

{b) Modules with the rear slot allocated as the empty slot (AB1LS, etc.)

T
Special X
function 1 (Vacantslot)
module
1
1
32 points ' 16 points
00to 1F 20to 2F

veeereenn. Special function module number: 02H

.......... Special function module number: 01H
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(c) Modules with the special function module allocation and I/O alloca-
tion mixed (A81CPU, etc.)

T

Special !

function 1 leﬁe

module | medue L. Speciat function module number: 03H
1
1

64 points ' 64 points
00 to 3F 4010 7F

(3} Module numbers of special-function moduies at MELSECNET remote /O
stations

The module numbers of special function modules at MELSECNET
remote stations are determined by link parameters setting at the MEL-
SECNET master station.

L/R M« L M—R M<~<R M- L/R M~ L/R
NO. B w w w Y XY X Y/ X
R1 —-———- ———— | 29C-309 | OF9-15E | 400-48F | 000-08F | 430—-44F | 030-04F
R2 -_——— ———— | 215-24F | 080-0A3 | 510-67F { 010-17F | 500-65F | 000-15F
R3 -_——— ——— 186-214 | 16F-1B5 | 270-32F | 050-10F | 220-28F | 000-06F
1/O addresses viewed ch? Yg) ng’o 30 Yt5°° Yt?
from the remote station iF 2F aF &F BF
Power Special
Remote /O supply AJ72P25 Output Qutput function Output Output
station No. 1 module module
32 points | 16 points | 32 points | 32 points | 32 points
Link parameter Y400 Y420 X/Y430 Y450 varo .
/O addresses to to to to to
41F 42F 44F 46F 48F

Special function module number H44
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8.10.3 Reading data from the special-function module buffer memory (ACPU common command)

Designation Method

Designation in protocol 1 is shown below.

Special function module buffer

2 characters
memory read command

Character area A (hexedecimal)

St. No. : Station number

“ h_._, Number of characters =
T T T 1T T T 11 | | | (bwelegglh)ﬂ 11
) 1-word data uses 2 characters
E Head address | Byte length | Special func- | Sum . ‘ A
Computer|N| St ﬁg T R;ai“i;‘e (5 characters (2¥:harac%ers ton module |check || Therefore, a 1-byte data is ex- c &1- rﬁg
a] No- g (hexadecimal)) |(hexadecimal))|  number code || pressed in 2 digits (hexadecimal). | |K © )
HIL|H]e| | | H | L H | L HIL HIL[H]L
I ! ITTTETI T
A18J71C24 Designation of the special function sl s | po yemary data €| sum
module buffer memory address range || No. { No. ! v X |t
to be read from
slulrjviHlelHle] Hit] JHiu

————————

Character area B

POINTS

= 1 < byte length < 128

manuals for each individual module,

(1} To designate the byte length, the following condition must be met:

(2) With some special function modules, 2 or 3 bytes are used to express
the data. Therefore, designate the byte length by referring to the

Designation Examplﬂ

time is 0 msec)

Check sum is calculated
within this range

To read the data from buffer memory address 07F0H to 07F3H (4 bytes) of the special-function
module (module number 13H) loaded at 1/O numbers 120 to 13F in A1SCPU. (Message wait

— T T T T T T T T I/-\\l T T
E . A
Computer [N|0 ©|F F|T RlC|0 07 Foloafi 397 Check sum is calculated clo o F F
@ within this range K
6] 3 0] 6,46 50524 01 M 3 0, 00 0 S 3 B, F] Ny 0] 300,30 0 450
T T r T trr v r 1 T
A18J71C24 s 1 1 1 e
;00FF12:TB:43:85;93
This indicates that special function | | [
. . 02} 0wy 50w 46 5650] 311 2oty Ty Tty Four 3y 350, 30| 0| B oy
module /O allocation is 120 to 13F L L = LR

Indicates that:

The contents of buffer memory address 007F0H is 12H ~—
The contents of buffer memory address 007F1H is 78H +————
The contents of buffer memory address 007F2H is 43H +—————

The contents of buffer memory address 007F3H is 66H +
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8.10.4 Writing data to the special function module buffer memory (ACPU common command)

Designation Method

. . . . St. No. : Station number
Designation in protocal 1 is shown below.

Special function madule buffer
memory write command

Character area C

TTT T T T 1 T T (R B S o AN R
s Memory data to be
E Head address | Byte length | Special function module =mory Sum
&t | PC Message written
T frir S ch t 2 charact her 2 characters 0 1 T
Computer |X| ke | No. | T W| waitline | (e cascaman iivesaociman| " Padomrel A P4
1 1 ]
. Hicldfiel | L it ot oL | Y Hitiniel IHjLinit I r
A18J71C24 Designation of the speciaf function module Al g | pe
buffer memory address range to be writlen If Na. | Ne.
HILHE

Number of characters = (byte length) x 2 1-word
data uses 2 characiers. Therefore, a 1-byte data
is expressed in 2 digits (hexadecimal).

POINTS|

{1} To designate the byte length, the following condition must be met:

* 1 < byte length < 128

(2) With some special function modules, 2 or 3 bytes are used to express
the data. Therefore, designate the byte length by referring to the.
manuals for each individual module. ‘

Designation Examplel

To write the data to buffer memory address 27FAH to 27FDH (4 bytes) of the special-function
module (module number 13H) loaded at /O numbers 120 to 13F in A1SCPU.
(Message wait time is 0 msec)

Check sum is ¢alculated within this range

LS S e S I B I Sl A B S S S B S S S
L D S 1

041301:CD:AB:EFA5

Computer

X | o 0 B0 M e A 20 45 4500, 54

A18J71C24

This indicates that special function
moduie I/O allocation is 120 to 13F

Indicates that:

Data “01H" is written to address 27FAH
Data “CDH” is wrilten to address 27FBH +——
Data “ABH" is written to address 27FCH
Data “EFH” is written to address 27FDH
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8.11 Remote Run/Stop of PC CPU and Reading PC CPU Model Name
. 8.11.1 Commands
(1) ACPU common commands
Command State of PC CPU Access
Access 1o PC
ltem Processing . During RUN to CPU in
Symboi | ASCH During A1SCPU | Data
Code STOP link
SW04 ON Swo04 OFF
Remote Requests remote
RUN RR152H.52H) piN of PC CPU. ° ° ° ° °
Remote Requests remote
sSTOP RS |82H. 53H | o10p of PC CPU. ° ° ° ° °
Reads if the PC CPU
PC CPU .
is model ATN, AZN,
. ﬁggl: PC 50H, 43H A3N, A3H or =] c o o o
AJ72P25/R25.
Note : o.... Execultable
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8.11.2 Remote RUN/STOP

(1) Remote RUN/STOP control .

(a) RUN, STOP, PAUSE and STEP-RUN states are produced by the
following combinations of PC CPU key switch positions and com-
puter commands,

PC CPU Key Switch Position
RUN STOP PAUSE STEP-RUN
Remote
Command ARUN RUN STOP PAUSE STEP-RUN
from
computer Remote
STOP STOP STOP STOP STOP

(a) When a PC CPU is stopped by the remote STOP command given by an external com-
puter, that PC CPU cannot be put into the RUN state by the ¢computer connected to the
PC CPU.

{p) The clearing of data memeries on receiving a remote RUN instruction depends on the
states of special relays M9016 and M9017 as shown below.

Special Relay
Data Memory State
M9016 M9017

PC CPU enters the RUN state without clearing remote

OFF OFF STOP data.

OFF ON Remote STOP data is ¢leared outside the latch range set in
parameters. (In this case, Link X image is not cleared.)

ON ON/OFF PC CPU enters the RUN state after data memory is cleared.

Always reset special relays M2016 and M9017 when data memory clearing is not required.

POINTI

After operations remote RUN/STOP control from the computer are com-
pleted, the remote data will be lost if the power supply is turned OFF or
the PC CPU is reset.
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(2) Remote RUN/STOP designations and designation examples (ACPU
common command)

Besignation Methocﬂ St. No. : Station number

Designation in protocol 1 is shown below.

RRB: PC CPU remole RUN designation command
RS: PC CPU remote STOP designation command

|

T I ] ]
E RA Sum
St. PC Message
Computer |N| No | No. | S5 | waittime [ShecK
slefnlo] | HL | |
A15J71C24 A
el St PC
K No. No.
Hiv s

Designation Examples
Example 1:  Remote RUN control of AISCPU (Message wait time is 0 msec)

Sum check is calculated

within this range &

T T T T

ozm
o
o
™
m
bt
il
o
[¢]
v

. Computer

A1SJ71C24

050 ) Wn; Hn | Wy Bn | 0ny G20 | Wn | 430y 35

RO
[=]
o
m
m

Wou | n  J0n | 46n [ $6u

Example 2: Remote STOP contro! of A1SCPU (Message wait time is 0 msec)

Surn check is calculated

within this range
/-\

T T T T

R §|0]|C 1

ozm
(=]
(=
n
m

Computer

U ] 30n, S | 660, 60 | 520, 5% | B | 430, 3n

A18J71C24

RO
o
[=]
n
m

06 ] 30n ( 3o | 46, 60
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8.11.3 Reading PC CPU model name

(1} PC CPU model name and corresponding codes

MELSEC-A

PC CPU Model Name C?::x::i?::gd PC CPU Model Name C?::x::z‘;:;?d
ADJ2HCPU 98H A3CPU, ASNCPU A3H
A1CPU, ATNCPU AlH A3ACPU 94H
A2CPU(-81), A2NCPU(-81) A2H A3HCPU, ABMCPU AdH
AZ2ACPU 92H A73CPU A3H
A2ACPU-S1 93H AJ72P25/R25 ABH
A1SCPU 98H A2CCPU 9AH

{(2) Reading PC CPU model name (ACPU common commands)

Designation Methodl

Designation in protocol 1 is shown below.

PC CPU module read command

|

St. No. : Station number

I I | T T
E Sum A
Computer [N | St | FC |p ¢ Message |gheck Al s | Pe
I3 No. wait time No. No.
a code Character B area K
HILIHIL] ] HIL : I "——"I | HlLlulL
A18J71C24
S E | Sum
St. PC PC type
; No. No. | (2 characters) ; ‘i:;%c:
Hitjrit] H | L HIL

Designation Example

Sum ¢heck is calculated

within this range

To read PC CPU model name at station number “0" (Message wait time is 0 msec)

F xO»

. T N
T T T T
Computer E o o|lF F|P clo|aAa F Sum check is calculated
a within this range
0 N O L Y T : g . I
A1SI71024 $OOFFBB1E'62
This indicates station number “30" X X
(1E in hexadecimal) 02w | Bn  Fn | 660 46w | B, 3u ] W | 3w I

This indicates PC CPU module name of A1SCPU
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8.12 Program Read/Write

MELSEC-A

This function is used to transfer all types of programs (main and subsequence
programs, microcomputer main and sub programs), parameters and comment
data from the PC CPU and store them in the computer. The computer then
carries out the appropriate controls by writing programs, parameters, and
comment data to the PC CPU.

8.12.1 Precautions during program read/write

(M)

(3)

When reading programs that have been written to the PC CPU, read all
sequence programs, microcomputer programs, parameter data, and
comment data from all areas.

When writing programs, write all stored data to the PC CPU. [f all areas
have not been written to, the PC CPU will not work correctly.

Before writing programs, write parameter data and execute a parameter
analysis request. Otherwise, the parameters in the PC CPU user
memory will be changed but the parameters stored in the work area by
the ACPU for operation will remain unchanged. Therefore, if a
peripheral device is lcaded and operated after the parameters are
changed, processing will be carried out with the previocus parameters,
which are stiil stored in the work area.

The number of points which can be processed per comimunications is
fixed. When reading or writing data, divide the data into several groups
to read or write the entire area. Parameter data should be divided into
3K bytes. Other data shoule be divided into units of data determined by
parameter setting.
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8.12.2 Program read/write control procedures

(1) Reading .

( PROGRAM READ ]

Execute parameter data read
command (PR)

Execute main sequence
program read command (MR}

|

Execute main sequence T/C set
value read command (MR)

Only executable

(when a data link system is used) ] at other stations.

Subsequence program read
command (SR) execution

Only executable
at other stations.

Sub T/C set value read com-
mand (SR) execution

—
{when a microcomputer program is not used) ‘

Execute microcomputer main
program read command (UR)

Only executable

{when & data link system is used) -] atother stations.

Sub-microcomputer program
read command (VR) execution

!
{when a data link system is used}
Execute comment data read .
command (KR)
: Only executable to the AZACPU
—— (when comment data is not used)—_l or ASACPU of other stations.
Expansion comment data read
command (DR) execution

]

( READ COMPLETE ]
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(2) Writing

[ PROGRAM WRITE ] -------

Place the PC CPU in the STOP status using
the remote STOP function (seeSection 8.11).

Execute parameter data write

command (PW)

Execute parameter analysis
request command (PS)

Execute main sequence
program write command (MW)

l

Execute main sequence T/C set
value write command (MW)

Onl tabl
(when a data link system is used) My oxeera>e

| at other slalions,

Subsequence program write
command (SW) execution

Only executable
at other stations.

Sub T/C set value write com-
mand (SW) execution

I
(when a microcomputer program is not used)
Execute microcomputer main
program write command (UW)

. . Only executable
(when a data link system is used) y

1 atother stations.

Sub-microcomputer program
write command (VW) execution

)
{when a data link system is used)

Execute comment data write
command {KW)

- (when comment data is not used)——j Only executable to the A2ACPU

or ASACPU of other stations.

Expansion comment data write
command (DW) executio

|
_____ After writing the program, return
[ READ COMPLETE ] the PC CPU to the RUN status,
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8.12.3 Parameter memory read/write
(1) Commands and addresses .
(a) ACPU cormumon commands
[ d
omman Number of PC CPU State Access
Points ] ' Access | to PC
ftem Processing Processed ] During RUN to CPU in
Symboi | ASCl per Com- | During A1SCPU | Data
code munication sTOP SWo4 | Swo4 Link
ON OFF
Batch Reads
read PR 50H, 52H parameters. ° ° ° ° °
128 bytes
Batch Wirites
write PW S0H, 57H parameters. ° x X @ o
Causes the PC
. CPU to acknow-
Analysis | pg | 5011 53H | tedge and check o x X o o
request rewritten
parameters.
Note : o.... Executable
) ST Unavailable

(b} Parameter addresses

There are 3K bytes of parameter memory, addresses 00000H to
OOBFFH. For addresses, use 5-digit ASCIil (hexadecimal).

POINTl

After changing parameters, always call the parameter analysis request
command (PS).

If this is not done, the parameters in PC CPU user memory will be changed
but the parameters stored in the work area by the ACPU for operation will
remain unchanged. Therefore, if a peripheral device is loaded and
operated after the parameters are changed, processing will be executed
with the previous parameters, which are still stored in the work area.
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(2) Parameter memory batch read (ACPU common command)

MELSEC-A

. Designation Method |
Designation in protocol 1 is shown below.

Parameter memory read command
Number of characters = (Byte

St. No. : Station number

l Character area A
* length) x 2. \
Tl RN I I 1-word data uses 2 characters. T
=1 [ Message poarametel | Bytelengty |Sum || Therefore, a 1-byte data is Al e | pe
Computer [N| 0o | ng [P Bl waittime | (5 charasters | §2 Sharactess joheck aypressed in 2 digits Gl ho. | NG
Q hexadecimal) hexadecimal) | code k ; K
(hexadecimal). }
plefnief | Ll H | v jH[t HIL[HIL
| T I T T T TT I
AlsJ71C24 Designation of the parameter gla | pe S:’f‘ezgte’da‘am £| sum
memory address range 1o be read )T( No. | No. ! L )T( cc?g%g
HILIHJL AL i) fHiL
B R
Character area B
. POINT
To designate the byte length, the following condition must be met:
» 1 = byte length < 128
Designation Examplel
To read 4-byte parameter data in parameter memory addresses 280H to 283H of
. the A1SCPU. (Message wait time is 0 msec)
Check sum is calculated
within this range N
- T T T T T T T T T { T T
. e . A
Com- 10 ls oirF Flp Riolo o 2 &8 o]0 4l1 © Check sum is calculated cio a|Ff F
puter | within this range K
05t} 30w 30| 46 4] 50, 520 300 300 B Hy B Fom} 0, 3o B 45| $— : ﬂ 06| 30, 30| 46, #6u
T T T T T T T
s | 1 t e
A18471C24 T|loc o|lF Flo F'e D'a s'c 8| T|E D
X L 1 1 %
. D] 300y 0] iy 0 00, W 0500, AT, 50 30, 420 02 5 A

Indicates that:
The contents of parameter memory address 280H is OFH ~———
The contents of parameter memory address 281H is EDH
The contents of parameter memory address 282H is AGH

The contents of parameter memory address 283H is CBH «
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(3) Parameter memory batch write (ACPU common command)

Designation Method| St. No. ; Station number

Designation in protocol 1 is shown below.

Parameter memary write command

Character area C

I I T T T T 1T T
Param eter
E Byte length Parameter data Sum
t. | PC Message | head address ¥

Computer [N| S P W =589 {2 characters check

p Q| No- | No. wait time ,(‘i::g;gfrsgﬁ hexadecimal) - code
HltIHI] | | I l I | L L AH]L T
A1SJ71C24 Designation of the parameter Al g | rc
memory address range to be written g No. | No.
HILIH[L

Number of characters = (Byte length) x 2.
1-word data uses 2 characters.
Therefore, a 1-byte data is expressed in 2
digits (hexadecimal).

POINTI

To designate the byte length, the following condition must be met:
= 1 < byte length < 128

Designation Example

To write 4-byte data to parameter memory addresses 5A0H to 5A3H of the A1ISCPU.
(Message wait time is 0 msec)

Check sum is caiculated within this range

- T 1 T T T T 1 T ] T T T T T lé\l
E L 1 1
Computer Nio ofF FlP wloloos aoloals sle ola alB clo o
5] 30 1 30 | 4, 46w S0n 1 5] S| o, e, Ty o Hoe | Hoe; el 350 B+ 45w ¢ P, 4lae v 420,430 | 30, Ty . ‘
A1SJ71C24 A
Indicates that: cgle e|F F
Data “35H" is written to address SA0H +—— 06| 30, Ju | 46w ) 46

Data “EQH" is writlen to address SA1H +————
Data “ASH" is written to address SA2H +
Data “BCH" is written to address 5A3H +—
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(4) Parameter memory analysis request (ACPU common command)

. Designation Method| St. No. : Station number

Designation in protocol 1 is shown below.

Parameter memory analysis request command

T f [ I
E Sum
St. PG Message
Computer | N PS friptacy check
P a Ne. Ne. wait time: code
HlvfHjL] ! H]L
] I
A1SJ71C24
Al st | PC
K No. No.
HILjH]L

. Designation Example

To request parameter memory analysis after writing parameter to the A1SCPU.
(Message wait time is 0 msec)

Check sum is calculated
within this range

- T T T - 1
£
' Computer |N)o o F F|P s|ofB F
05u | 0w Y| 46m ¢ 46| 50u; 530 | 30| 42n; 66n .
T
A1SJ71C24 A
7 clo ol|F F
K
06| 30m ¢ 300 | 46n; 46
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8.12.4 Sequence program read/write
(1) Commands and step allocation ' .
{a) ACPU common commands
Cammand PC CPU State
Number of Access A;:c;(s:s
Item Processin Pointa During RUN to CPU in
Symbol ASCII 4 Processed per | During A1SCPU| Data
4 Code Communication | STOP | SW04 | SWo4 Line
ON | OFF n
Except T/C Reads main se-
set value quence program. 64 steps
. 4DH,
Main T/C set MR 52H tReads T/C set values e ° e e e
value used in main se- 64 points
Batch quence programs.
read
Except T/C Reads subsequence 64 steps
set value program. )
53H,
Sub T/C set SR 52H |Reads T/C set values @ ° ° X °
value used in subsequence 64 points
programs.
Except T/C Writes main se- *
set value quence program. 64 steps e ° X
. 4DH,
Main T/C set MW 57H |Writes T/C set values e e
value used in main se- 64 points o o X
Batch quence programs,
write A
Except T/C Writes subsequence *
set vailue program. 64 steps © ° X
653H,
Sub T/C set Sw 57H |Writes T/C set values X °
value used in subsequence 64 points o o X
programs.
Note : o..... Executable
X veuenn . NOt executable

* Writing during a program run may be executed if all the foltowing
conditions are met:

1) The PC CPU is A3, A3N, A3H, A3M, A73, or A3A.

2) The program is not the currently running program (indicates a
subprogram called by the main program, if the main program is
being run).

3) The PC CPU special relay is in the following state:
i) M2050 (signal flow conversion contact).....OFF (A3CPU only)
ii) M9051 (CHG instruction disable)............... ON

POINT'

When reading or writing the timer/counter setting values using the se-
quence program read/write command, range designations of TO to T255
or CO to C255 are possible.

Extended ranges of T256 to T2047 and C256 to C1023 for AnA CPU
should be used for storing the setting values; read or write the set values
using the batch read/write command for devices (D, W, R) allocated by
parameter setting.
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(b) Designating the head address

The division between sequence programs and T/C set values, and
their addresses in 4-digit ASCIl are shown in the table below.

Example:
To read the set values TO to T63
Head address = FEOOH Command = MR

Sequence Program Designated Step for Protocol
TO set value FECCH
T1 set value to T255 set value FEO1H to FEFFH
CO setvalue FFCOH
C1 set value to C255 set value FFO1H to FFFFH
Step 0 0000H
Step 1 to Step 30718 (30K) 0001H to 77FEH

Calculation of designated step

Timer :Tm = FEQOH +n
Counter :Cm = FFOOH +n
where, m = device number
n = hexadecimal value of device number

(c) Meaning of T/C set values

T/C set values are stored as hexadecimal values as shown in the
table below.

When rewriting the PC CPU set values from the computer via the
A1SJ71C24, designate the set value in 4-digit ASCI.

Example:
Data designated to change T10 setting value K10 to K20...... 0014H
Data designated to change T11 setting value D30 to D10...... B00AH

Ladder Example in Program Setting in Program Setling in Protocol
KII[)3] B posh
] K1 0001H
— T H 10 to
K9 0009H
KLIIL) K10 0D0AH
—< ¢ to to
K32767 7FFFH
DI Do 8000H
—— T D1 8002H
D2 8004R
DRI to to
—< ¢l D1023 87FEH

Calculation of protocol setting value
Km = 0000H + n
Dm = 8000H + 2n

where, m device number

n hexadecimal value of device number
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(2) Sequence program batch read (ACPU common command)

Designation MethOdl 8t. No. : Station number

Designation in protocol 1 is shown below.

Number of characters = (Number

Character area A
> of steps) x 4

T ] T 1 T 1 I I 1 step (16 bits) uses 4 characters. UL
E MR Leading step | Number of steps | sum | | Therefore, 1 step is expressed in A
St. | PC Message . e . St. | PC
t N or {4 characters 2 characters |check [+]
Computer NIy | No. | SF | wait time fexaceciman | toragommay |hewl | 4 digits (hexadecimal). C| No. | No.
Hlvdnle] | 1 1 l HIL HILIHIL
~ T I TTTTTTTT I
A18J71C24 . Designation of the step Y [P Sequence program | | Sum
T[St T leheck
range to be read %[ No. [ he. L x ek
(=1 L 771 T Y T IO HIL

-+ >

Sequence program batch read command
(MR for main and SR for sub program}) Character area B

POINTSI

(1) To designate the number of steps, the following condition must
be met;

» 1 < number of steps < 64

(2) Timers, counters, and a sequence program cannot be used
in combination. Only one of these may be set.

Designation Examplesl

Example 1:
To read 3 steps: step 100 to step 102 of the main sequence program of the A1SCPU.
{Message wait time is O msec)

Check sum is caicuiated
within this range

LI LI 1

O OfF FIM R(0]0 0 6 4|0 3|E

Computer Check sum is calculated é ol F

within this range

BRozm

ey The] #51g 46u] 4Dhe, 2x| Woe} 30w, Ty 36w Ht} 3,

A18J71C24
Step 100 is expressed as
0064H in hexadecimal

Indicates that:

The content of step 100 (64H) is 4001H
The content of step 101 (65H) is 8002H +
The content of step 102 (66H) is 1011{H +—
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Example 2:
To read set values at 3 points: T50 to T52 of the subsequence program of the A1SCPU.
(Message wait time is 0 msec)

Check sum is calculated
within this range

- T T T T T T T T i

E .
Computer [t|o olo 1|s Rlo|F E a2 caleo Check sum is calculated

c within this range

5] X, Dt T 3|5 52| |66 450, 3 321 Wy 30 6 M|

T T T T T T T T T T T T T

A18J71C24 . . 8 : : E

T50 is designated as FE32H ;0 clo1jac1 581742002 ; 25

24| 300, 0| 30y I ss..&gu;&lmgm 37..;34#3&,30.. W 3201030 320, 3

Indicates that:

The set value of T50 is 3015H (K12309)
The set value of T51 is 8174H {(D186)
The set value of T52 is 2002H (K8194)
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(3) Sequence program batch write (ACPU common command)

Designation Methodl St. No. : Station number

Designation in protocol 1 is shown below.

Character area C

I3 I T 1 1 f | | T
E MW Leading step | Number of steps Sequence program Sum
St | PC Message
Computer |N| No. | No. | S | waitime | fechaeiay | Getorosters | 10 Ty feheck
1 ) t
nlc|nie] | L1 L L | | | il
A18J71C24 Designation of the step Al g
. t | pC
range to be write E No. | Ne.
Sequence program batch write command i
N HiL Wl
(MW for main and SW for sub program) Number of characters = (Number of steps) x 4.
1 step {16 bits) uses 4 characters. Therefore,
1 step is expressed in 4 digits (hexadecimal}.

POINTS,

(1) To designate the number of steps, the following condition must
be mat:

« 1 < number of steps =< 64

(2) Timers, counters, and the sequence program cannot be used
in combination. Only one of these may be set.

Designation ExamplesJ

Example 1:
To write a program to 4 steps: step 500 to step 503 of the subsequence program of the
A1SCPU. (Message wait time is 0 msec)

3
[0 oo 1{sWolo 1 Fao4105540FA2A0S5T70AS4S8

Computer N X

A1SJ71C24
Step 500 is expressed as cfo oo 1
01F4H in hexadecimal O T X D

Indicates that:

1055H is written to step 500 (1F4H)
40FAH is written to step 501 (1F5H)
2A05H is written to step 502 (1F6H) *
70A8H is wriften to step 503 (1F7H) +




8. COMMUNICATIONS USING DEDICATED PROTOCOLS
MELSEC-A

Example 2:

(Message wait time is 0 msec)

Check sum is calculated within this

range

To write set values to 4 points: T100 to T103 of the main sequence pregram of the A1SCPU.

Indicates that:
4001H (K16385) is set to T100+——
B0OZH (D1) is set to T10{ +—r

0502H (K1282) is set to T102 *

832E (D407) is set to T103

- T T T T T T T T T T T T T T T T T T T T T I/xl
E 1 [ L
Computer gUOFFMWOFEStsOAAOO1:8002:05021532E56
5] X0, 300 460,454 57| 300 5 8, 6, ] 0 4] g 30 30 3 3, 30w T2 30, T iy B 3, 3 50 5 60
T T
A1SI71C24 A
T100 is designated as { R L
FEB4H 530
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8.12.5 Microcomputer program read/write
{1) Commands and addresses .

Commands and program addresses to read and writé microcomputer
programs are explained below:

(a) ACPU common commands

Command State of PC CPU
Number of Accoss
Points Access to PC
Item Processing Processed During RUN | 45 A1S | CPU in
Symbol I(\:SCII per Com- During CPU Data
ode munication | STOP |swo4(swo4 Link
ON | OFF
Main UR |55H, 52H Regds microcomputer o °
main programs.
Batch 128 byt
read Road . . yles o] =} 0
eads microcomputer
Sub VR |56H, 52H subprograms. x o
Main uw 55H, 57H Wn'tes microcomputer o °
main programs.
Batch .
write w 128 bytes o o X
rites microcomputer
Sub VW |56H, 5TH subprograms. x °

Note : o......Executable
Xoirenen Not executable

* Writing during a program run may be executed if all the
following conditions are met:

1) The PC CPU is A3, A3N, A3H, A3M or A73.

2) The program is not currently running program (indicates a sub-
program called by the main program, if the main program is being
run).

3) The PC CPU special relay is in the following state:

M9050 (signal flow conversion contact) : OFF (A3SCPU only) .
M9051 (CHG instruction disable) : ON
(b) Microcomputer program address
Microcomputer addresses are designated in the protocol as follows:

1) The range of addresses that can be set for each PC CPU is shown
in the table on the next page.
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Microcomputer Program Microcomputer Program
CPU Model Capacity Addresses
A1SCPU
AQJ2ZHCPU Max. 14K bytes 0000H to 37FEH
A2CCPU
A1CPU
A1NCPU Max. 10K bytes 0000H to 27FEH
AZCPU(S1)
AZNCPU(S1) Max. 26K bytes 0000H to 67FEH
A3CPU
ASNCPU Main and sub
A3ZHCPU Max. 58K bytes 0000H to EVFEH
AZMCPU
A73CPU

2) Addresses are set by converting 4-digit hexadecimals into ASCII.

3) A character area error 06H occurs if the following condition is not
met:

Head address + (number of bytes) — 1 = microcomputer program
capacity.
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(2) Microcomputer program batch read (ACPU common command)

Designation Method|

St. No. : Station number

Designation in protocoi 1 is shown below.

Microcomputer program batch read command
(UR for main and VR for sub program)

Character area A Number of characters = (Number
of bytes) x 2.
FTTT I P T | 1 address uses 2 characters. T
E UR Head step | Number of bytes | Sum Therefore, 1 address is expressed | |a
St. | PC Message . P S | PC
N or i 4 characters 2 characters | check H Cc
Computer Nl e, [ No. | S [ wait time t(1exadecimal) gexadecimal} check || in 2 digits (hexadecimal). <[ Ho. | Na.
HIL{H]E] | I | 1 ) HltL BILIH|L
v I [ FT 171 T FT11 T
A18J71C24 Designation of the S{ g | pc | Microcompnter program ¢ |5,
range to be read from T| No T [check
g x| No. [ No. |l i - ' x|
HiviHjef |1 ] | |11t HfL

Character area B

POINT

To set the number of bytes, the following conditions must be met:
v 1 < number of bytes < 128

* (Head address} + [(number of bytes) — 1] smicrocomputer program
capacity

Designation Example|

To read 6 bytes of a microcomputer program beginning with address 03E8H (1000 in decimal)
in the A1SCPU. (Message wait time is 0 msec)

Check sum is calculated within

T T T T T 1Tt T T
E this range A
N|O ofF F|U Rfofo 3 E 8|0 &[0 9 {(Sum check code is added by CloofFF
Computer Q | the A1SJ71C24.) K
50| 0, Y 6] T 20 ] B 5 S Sl ] e C*\. 6] Y00, 0] 460,46
A1S8J71C24  Check sum is calculated Ho ol #la 4{1 A{? sis F=1 2%5 sl5le o
within this range X I | l l [ b4
02u] 30w, | 46,46 u.w-,ﬂu;ﬂu;(z_u,{h((s:(llmnlrﬁml& 03] B, )

Indicates that:

(1) the contents of address 03E8H is 34H,

{2) the contents ot address 03ESH is 1AH,

{3) the contents of address 03EAH is 7BH,

(4) the contents of address 03EBH is BFH,

(8) the contents of address 03ECH is 12H, and
{8} the contents of address 03EDH is 58H.

PN L N

(1} & ) 4 5) (8
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(3) Microcomputer program batch write (ACPU common command)

. Designation Meth@ St. No. : Station number

Designation in protocol 1 is shown below.
Microcomputer program batch read command
{UW for main and VW for sub program)

Character area C

I I i [ I ITTT T T I
E uw Head step | Number of bytes | Microcomputer program | gy
st | PC Message |
N R (4 characters 2 ch ters ! ¢ | check
Computer Q No. | No. VO\:V waittime | poyadecimal) igne:agéiicmea(l) ; : -1 : coedce
1
HlLfale] | | | [ L] I .
. . A ‘ I
A18J71C24 Designation ot the A
range to be read form c| [ fS
K | Ne. .
Number of ¢characters = (Number RL[H]L
of bytes) x 2.
1 address uses 2 characters.
Therefore, 1 address is expressed
. in 2 digits (hexadecimal).

POINT

To set the number of bytes, the following conditions must be met:
« 1 = number of bytes < 128

« (Head address) + (number of bytes) — 1 = Microcomputer program
capacity

Designation Examp!e]

To write 6 bytes of a microcomputer program to the area beginning with address 1338H
(5000 in decimal) in the A1SCPU. (Message wait time is 0 msec)

Check sum is calcutated within this range

. LA I | S S S B S S B S St D SR SR BN BN S SN H B

T
E I | S B
NOOFFUW01388I061ZIAB|5 Fl'.’C[dSIQABE
Computer o] [ [ i I [ [
5] v 300 | 65, 45| S5 5700 3! 3 380 B 3800 D, 6] ey 32 g 42y v 460 5oy S, T o L] 420, 450
[P NSNS S G N L S — T T
A1SJ71024 m @ @ W o e Alools r
K
D] g M} 4, 461,

Indicates that:

(1} 12H is written to address 1388H,

(2) ABH is wrilten 1o address 1389H,

(3) 5FH is written to address 138AH,

(4) 7CH is written 1o address 138BH,

(5) 43H is written 1o address 138CH, and
(6) 9AH is written to address 138DH,
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8.12.6 Comment memory read/write
(1) Commands and addresses .

Commands and comment data addresses to read and write comment
data are explained below.

{a) ACPU coemmon commands

Command State of PC CPU
Number of Access
Points Access to PC
Item Processing Processed During RUN | 4, aA1s
AsCl Com- | During u CPUin
Symbol} per Com ce Data Link
Code munication | STOP [swos4|swoa ata
ON | OFF
Batch , Reads from comment
read Main KR 4BH, 52H memory. 128 bytes o o o o o
Batch Writes to comment
write Sub Kw 4BH, 57H memory. 128 bytes o o X o o
Note : o.... Executable
Xaveeres Not executable

(b) Comment memory addresses

The areato store comment data is managed using relative addresses
from the head address O0H.

For example, for 2K bytes of parameter comments, the range in
which the addresses may be specified for the head address is 00H
to 7FFH.

1) Comment memory capacity is 64K bytes

The comment data address range is determined by the parameter
selting.

2) Comment memory addresses are designated in 4-digit ASCII.
(0000 to FFFF)

3) A character area error 06H occurs if the following condition is not
met:

Head address + designated number of bytes —1 s comment
memory capacity.

POINT’

It is not possible to designate a particular device or device number when
reading or writing comment data.

Always read or write all data from address OH.
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(2) Comment memory batch read (ACPU common command)

. Designation MethOdJ St. No. : Station number

Designation in protocol 1 is shown below.

Comment memory batch
read command

\ Character area A
+ Number of characters =
I I ] T I I {Number of bytes) x 2. I l
E Head step | Number of bytes | Sum 1 address is expressed in A
St. | PC Message St. | PC
Computer |N K R friviy (4 characters 2 charagters  |check | 1c
P o Ne. | Ne. wait time | o & (2 e | Taus |\ 1byte (2 characters), k| No [ Ne.
RiL|ALy | L[] | HIL HILIHIL
- —— I T T I
A1SJ71C24 Designation of the sla [pe| Soomom gl sum
range 1o be read TiNG T jcheck
g x | No. No. ‘[ B ‘I X | code
HluiHiLy || | i H|L
. ———

Character area B

. POINT

To designate the number of bytes, the following conditions must be met:
e 1 = number of bytes < 128

+ {Head address) + (number of hytes) — 1 = Comment memory
capacity

' Designation Example|

To read 6 bytes of comment memory data beginning with address 7D0H (2000 in decimal)
in the A1SCPU. (Message wait time is 0 msec)

- Check sum is calculated within . .

T T T T T T T T
E | this range A
Nio Oo|F Fix R|0|0 7 D 00 6/F Al (Sum check code is added by clo ofF F
Computer Q K
[ the A1SJ71C24.)
] 0 0 vy 45| A 520 004 e B b K S S 81| @ L0 |050] 300 00 46164
. " - T T T T T T T T T T T T T T
. 5 | | | [ [ E
A1SJ71C24 C!-nef:k sum is calculated o ofF F|1 2[A 8[4 3(€ F{1 C[5 7| T|A 4
within this range X { [ ! i i X
2 30, 00 96 i S 4L, 6 S W 455 481, 30w 4T T, L 41, g

P s i Vel
M @ @ @ 5 6

Indicates that:

{1) the content of address 07D0OH is 12H,

{2) the content of address G7D1H is ABH,

(3) the content of address 07D2H is 43H,

(4) the content of address 07D3H is EFH,

(5) the content of address 07D4H is 1CH, and

{6) the content of address 07D5H is 57H,
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(3) Comment memory batch write (ACPU common command)

Designation MethodJ St. No. : Station number

Designation in protocol 1 is shown below.
Comment memory batch read command

Character area C

— >

T I [ T [
E Head address | Number of bytes Data for the designated num{ Sum
St. | PC Message »
Computer [N KW riph (4 charagters | (2 characters ber of bytes (*number of |check
P a| Ne. | Ne. walt ime | Leoyadecimal) | hexadecimal) bytes* x 2 characters) code
HiL[H]L 1 1 1 A l HL T
——
A18J71C24 Designation of the Al e | ro
range to be read ﬁ No. | Na.
1 byte uses 2 characters. L\l
Therefore, 1-byte data is ex-
pressed in 2 digits (hexadecimal).

POINT

To set the number of bytes, the following conditions must be met:
¢ 1 < number of bytes < 128

s (Head address) + (number of bytes) — 1 < Comment memory
capacity

Designation Examplef

To write 4 bytes of comments to the area beginning with address OBB8H (3000 in decimal)
in the A1SCPU. (Message wait time is 0 msec)

Check sum is calculated within this range

T 1 T T T T T T T T T T T U T
5 | | | l
NODFFKWODBBBJO‘!SB[QA[B 5[12CD
Computer Q [ l [ [
5] 0w 0] €61, 45 4B, 5] M) 0 42042 3y Y i) oty v By 2, Tow, g T} 430 4
| . ,_J\—.,—Ih\.-’ t
A1SJ71C24 mo@ @M Mo olr £
K
06| 30 You| 450, 46

Indicates that: .
{1} 56H is written to address 0BB8H,

(2) 9AH is written to address OBB9H,

(3) BSH is wrilten 1o address OBBAH, and

(4) 12H is written to address OBBBH.
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8.12.7 Extension comment memory read/write
(1) Commands and addresses
(a) AnACPU dedicated commands
Cemmand Number of State of PC CPU Access
Point . Access to PC
Item Processing Processed . During RUN | 15 A1S | CPUin
Symbol per Com- During CPU Data
munication STOP | swo4| SWo04 Link
ON | OFF
Batch Reads from the exten-
read OR 44H, S2H sion ¢comment memory. 128 bytes ° e ° X °
Ba.tch OW  |44H, 57H Writes to the extension 128 bytes o o " x o
write comment memory.
Note : o.... Executable
p G Not executable

(b)Y Extension comment memory addresses

The extension comment data storage area is managed in relative
addresses with the head address O0H.

For example, the range that can be set to the head address for an
extension comment memory of 3K bytes is O0H to BFFH.

1) The maximum extension comment memory area is 64K bytes.

The address range for the extension comment data is determined
in accordance with the paraemter set capacity.

2) Designation of the extension comment memory address is made
by converting 5-digit hexadecimal into ASCIlI code (00000 to
OFBFF).

3) A character error “06H” occurs if the extension comment memory
capacity is not equal to or greater than [head address + (set
number of bytes — 1}].

|POINT

devices or device numbers is not possible.

Reading or writing extension comment data by designating specific

Always read or write extension comment data beginning with address OH.

8—-100
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Batch read of the extension comment memory using an AnACPU dedi-

Extension comment memory batch read

cated command is shown below.

MELSEC-A

Designation Method

Extension comment
memory batch read

" Character area A

Designation in protocol 1 is shown below.

St. No. : Station number

» Number of characters =
i I ' rrr [ (Number of bytes) x 2. ] !
£ Head address | Number of bytes | Sum 1 address is expressed in
St. | PC Message St | PC
Com N DR oty (6 characters {2 characters fcheck c
e puter N1 No. | No. waittime | £ 00T | fexadeomal | code |\ 1byte (2 characters). % | No. | No.
HlLlH[L] | I I I HlL | I o HILIH[L
R v Data in exten-
A18J71C24 Designation of the 3 P P sion com- £ sum
range to be read T| e, ment memory | T |check
g X Ne. | No. L= % | code
HlepHiel | ] |1 H|L

- >

Character area B

POINT

To set the number of bytes, the following conditions must be met:
¢ 1 = number of bytes < 128

+ (Head address) + (number of bytes) — 1 < extension coment

memory capacity

Designation Examplel

To read 6 bytes of data from the extension comment memory beginning with 7DOH (2000 in
decimal) in PC number “1". (Message wait time is 0 msec)

within this range

Indicates that:

O
1 2|A Bla 3[E F|1 C[5 7
[ PP Sy Iy Iy

0y B2y &1 $2oy Sy Xy #5886y Houp 4y ey TP

7C

— T T T T Check sum is calculated within T
€ ! this range A
c ter Nlo ofo 1D Rlofo 0 7 D ojo 6 F 8  (Sum check code is added by e 01
emputs | A18J71C24) K
5] e 300 L o 57 ] B0 300, T e Vo S0, ] 6, ] — > % DI
+ o T ¢ 1 U 1T 11 1 1T T T
A18J71C24 Check sum is calculated

Fnp A

S A et e N e

@ @ @ 6 @®

(1) the content of address 07DOH is 12H,
{2) the content of address 07D1H is ABH,
(3) the content of address 07D2H is 43H,
{4) the content of address 07D3H is EFH,
(5) the content of address 07D4H is 1CH, and
(6} the content of address 07D5H is 57H.

8—101
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(3)

Batch write of data to the extension comment memory using an AnACPU

dedicated command is shown below.

Extension comment memory batch write

Designation MethodJ St. No, : Station number
Designation in protocol 1 is shown below,
Extension comment memory batch write
command
\ Character area C N
T T T 1 ] [
E Head add 'Number of byt Data for the designated | S
Computer [N St. hF;C Dw qu;sl_age ("Seiharacgggr;ss L(}Emd.?ar‘rgcteyrfs nur?-nbaerccr:i bgiegs(ignza:n%er ch:ggk
e o. wait ime hexadecimal) : hexadecimal) of bytes® x 2 characters) | code
Hlcl | N I I | I HiL S
- =
A18J71C24 Destination of the Al o | ec
device range for writing | No. | Ne.
. 1 byte uses 2 characters. HILIH]L
Therefore, 1 byte data is ex-
pressed in 2 digits (hexadecimal).

POINTl

+ 1 =< number of bytes < 128
 (Head address) + (number of bytes) — 1 = extension comment
memory capacity

To set the number of bytes, the following conditions must be met:

Designation Examplej

Computer

Check sum is calculated within this range

To write 4 bytes of extension comment to the extension comment memory area beginning
with OBB8H (3000 in decimal) in PC number “0". (Message wait time is 0 msec)

A1SI71C24

- T T T T 1 T T T T T T T T I/-\l
E | S T
30001DW000888|0455|9A195l1ECB
L, .1
5| 30m 30| Wy | 5] X0 0 V\._q,(,u.l}&qlwqxu 5:,36.4[39"41.([42-[55«!31.4,3& #3420
e e S N A T v
1 2 @ (4
m @ (4 clo olo 3
K
Dbn X0u; 30u| 30, 31

Indicates that:

(1) 56H is written to address OBB&H,
{2} 9AH is written to address 0BB9H,

{3) B5H is written ic address OBBAH, and

(4) 12H is written to address 0BBBH.

8-102
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8.13 Global Function

The global function is used to switch the Xn2 input signal at each .
A18J71C24 in ali stations connected to the computer by the muitidrop
link.

This function is used for emergency instructions simultaneous start, etc.,
to the A1SCPU.

8.13.1 Commands and control

(1) ACPU common commands

Command State of PC CPU Access
. Access to PC
item Processing . During RUN to A1S | CPUin
Symbol | ASCH : During cPU Data
Y Code STOP |Swo4|swoa Link
ON | OFF n
Turns ONJOFF Xn2 of the AJ71C24
Global Gw 47H, 57H foaded in each PC CPU system, ° ° ° ° x
Note : o..... Executable

(2) Control

This function switches the Xn2 input signal at each A18J71C24 in all
stations linked to the computer.

(a) Xn2 is determined by the I/O addresses of the A1SJ71C24s,

Example: If the I/O addresses are 90 to AF, Xn2 is X92.
(b) Designate the station number in the cantrol protocol as 00H,

Designating a number other than 00H causes the Xn2 of the
A18J71C24 at the designated station number to turn ON/OFF.

(¢) This function is a command from the computer. A reply is not given
by the A1S471C24, .

(d) Xn2 is cleared from any station when the power supply to the station
is turned OFF or when the CPU or the station is reset.
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8.13.2 Setting the global function (ACPU common command)

. Designation Methoﬂ St. No. : Station Number

Designation in protocol 1 is shown below.

Global function command

\ Character area A
— »
I I I I
E
St FC Message Factor number Sum
Cornputer CNJ No. No. G w wait time (1 character) check codel
H L ]HlL ! H L
A15J71C24

Xn2 is turned ON when datavalue is 1 (31H).
Xn2 is turned OFF when datavalue is ¢ (30H).

Designation Example
To turn the Xn2 of A1SJ71C24 ON. (Message wait time is 0 msec.)

Check sum is calculated
within this range.
/'_\!

¢ ¢(F F/G Wleo| 1 'E B

oEm

30y 0n] t6n; #6n) $T 50 [ 30n] Il [ 85w 42

i}
kS

. Computer

A18J71C24

Designate *FFH" to turn ON Xn2 at all stations. indicates that the Xn2 of
To turn the Xn2 of a specific station ON, desig- A1SJ71C24 at all stations is

nate that station number (“00" to “1F") turned ON.
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8.14 On-demand Function

The on-demand function is used when the A1SCPU has data to transmit to
the computer. In this case, the A1SCPU specifies the buffer memory area in
which the data to be transmitted is stored and then starts transmission.

During data transmission between the computer and A1SCPU using dedi-
cated protocols 1 to 4, communications is normally initiated by the computer.

If the A1SCPU has emergency data to transmit to the computer, the on-
demand function is used.

A1SJ7T1C24
Address Buffer memory
TO 10gH Head address Dedicated
. protocels
A1SCPU | instruction 10AH Data length 1to 4
{Sequence | —— r = - ——— | Computer
program)
L n

8.14.1 On-demand handshake signal and buffer memory
{1} On-demand handshake signal

The on-demand handshake signal turns ON when the A1SCPU transmits
a data send request to the computer to start transmission, and turns OFF
when transmission of the data specified by the A1SJ71C24 is completed.
It acts as an interlock to prevent on-demand requests being made
simultansously.

Handshake Signal Description Signal Turned ON/OFF by

Buring execution of on-demand function
AXn3* ON : transmission underway A18J71C24
OFF : transmission completed

*“n" in Xn3 is determined by the slot location of the A18J71C24,

(2) Buffer memory used by the on-demand function

Address Name Description
Area to specily head The head address of the data stered in the buffer memory
109H address in on-demand to be transmitted by the on-demand function is specified
buffer memory by the TO instruetion of the Sequence program.

The length of the data to be transmitted by the on-
demand function is specified by the A1SCPU TO in-
struction of the sequence program.

Area to specify data
10AH length

The A1SJ71C24 writes a “1* to this address if a
transmission error occurs during on-demand data
transmission.

0 : No error

1 : Error

On-demand error
10CH storage area
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8.14.2 On-Demand function control procedure

(1) A1SCPU control procedure

On-demand data
transmission

Set transmission data
word or byte units [T

Write the data to be transferred
to the user memory area.

Reset the on-demand errars | coveeee-

Starton-demand | seeerene

Transmission error check | rererers

—— Error —I |

No error

l

( Transmission completed ]

(2) Computer control procedure

[ On-demand data receive j

¥

Determine if the received data
was received due to on-
demand function or command

Set transmission data
word or byte units

' Receive completed ]
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Check (and if necessary change) the contents of buffer
memory address 103H. See Examples 1 and 2 in Sec-
tion 8.14.3 for transmission data formats when word or
byte units are selected.

Write to buffer memory address OHto FFH or 120H to

DFFH (*1)

Clear the on-demand buffer memory address 10CH.
(Start is disabled if the contents of this address are "1".}

Write the head address where the data is stored to buff-

er memory address 109H and the data length to ad-
dress 10AH.

If “1" is written to buffer memory address 10CH, an
error occurs and the data is not transmitted.

*

If data communications is executed at the same time in
either the no-protocol mode or the bidirecticnal mode,
the area must not overlap with the following area.

+» No-protocol send area (bidirectional send area)

+ No-protocol receive area (bidirectional receive area)

The A15J71C24 appends “FE" as the PC CPU number.

. Process data as on-demand data only if the PC CPU

number of the received data is FE.
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(3) On-demand request processing timing chart
(@) Full-duplex communications .
]gomputer is transmitting datgl
E A
Computer g On-demand data g
/@

o

A18J71C24 %//%\X

{1

On-demand function executing
Xn3

atscpy Y TO instruction to buffer memery
addresses 109H and 10AH

1) The on-demand function executing signal {(Xn3) turns ON imme-
diately and , the on-demand data is transmitted when the on-
demand request is made.

2) Transmission of response data (beginning with STX) to the com-
mand data (beginning with ENQ) is suspended until the comple-
tion of on-demand data transmission. ‘

|Computer is receiving datal

)

E A On-demand
Computer | N C data

Q K /
A18J71C24

»¥—w

7////
Z ®
On-demand function executing /
%n3 @) ) I
m
A1SCPUXTO instruction to buffer memory><

addresses 109H and 10AH

1) The on-demand function executing signal (Xn3) turns ON imme-
diately when the on-demand request is made.

2) Transmission of the on-demand data is suspended until the
completion of the response data (beginning with STX) to the
command data (beginning with ENQ).

3) Transmission of the response data (beginning with ACK) from the
computer in response to the response data (beginning with STX)
from the A18J71C24 is possible while the on-demand data is
received.
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{b) Half-duplex communications
. iComputer is transmitting data
E A
Computer | N (2) On-demand data ¢
J ®
[
A1SH71C24 7 a
////T
/ i
o)
On-demand function executing
xn3
TO instruction to buffer memory
AiSCPUXaddresses 109H and 10AH ><
. 1) The on-demand function executing signal (Xn3} turns an imme-

diately when the on-demand request is made.

2) Transmission of on-demand data is suspended until the comple-
tion of command data receive (beginning with ENQ) from the
computer.

3) Transmission of response data (beginning with 8TX) ta the com-
mand data {beginning with ENQ) is suspended until the comple-
. tion of on-demand data transmission,

|Computer is receiving data|

3)
E A
Computer g On-demand data E
A1SJ71C24 c /
T
X /

On-demand function executing

Xn3 ) 1
1
AiSCPUX TO instruction to buffer memory

addresses 108H and 10AH

1) The on-demand function executing signal (Xn3) turns ON imme-
diately when the on-demand request is made.

2) Transmission of the on-demand data is suspended unil the com-
pleticn of the response data (beginning with STX) to the com-
mand data (beginning with ENQ).

|. 3) Transmission of the response data {beginning with ACK} from the
computer in response to the response data (beginning with STX)
from the A1SJ71C24 should be made after the completion of

on-demand data receive.
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8.14.3 On-demand function designation
Designation Methoﬂ
Designation in protocol 1 is shown below.
A18J71C24 adds these fields of data
Computer
I I I
A1SJ71C24 s | el s
; ﬁ‘uar}:g:r NuF:ncber Send data ; %i%;k
HlL]|H]|L HlL
R ON
OFF
TO o .
processing The following is written to A18J71C24 buffer memory:
+— 109H ... Head address of transmission data storage area

10AH ... Data length

POINTSI

(1) Buffer memory area 100H to 11FH is the special applications area.

Do not use this area to store the data to be transmitted with
the on-demand function.

(2) Data length setting range must meet the following criteria:
+ When the buffer memory area of OH to FFH is used: ‘
(Head address} + (data length) ~ 1 < FFH
+ When the buffer memory area of 120H to 7FFH is used:
(Head address) + {data length) — 1 < 7FFH
(3) The A18J71C24 appends “FE” as the PC CPU number.

{(4) The block number is “O0H" when protocol 2 is used.




8. COMMUNICATIONS USING DEDICATED PROTOCOLS

MELSEC-A

Designation Exampies|

Example

1:

To start transmission of data, stored in buffer memory at addresses 120H and 121H, by
the sequence program. {A18J71C24 |/O addresses are CO to DF,transmission data is
designated in word units.)

A18J71C24 appends PC number "FE" automatically

Address 10CH _[?

Computer
T T T 1 L 3 T T T
A18471C24 s X E
;00FF123dl5678;92
Qzu 0 T 46 e ST T S s e 3o o 3] O3 2, 0
(? N
X3 Buffer
A1SCPU TO i memory
processing
(2)/' - A “1" is written if a
transmission error
On-demand L[ D2 | 120H | ] 100H| 1204 oceurs.
command e} D3 2 {2) [ 10AH 2
10CH (075 S e —
120H| 1234H Data is 1_rans‘mitte_d
— sequentially in units of 4
121H| 5678H bits from the higher bil.
X0C7
| I Request to turn OFF
0 i L TOP ]HOOOCl Ho102 E HOOFFI K1 |_ error indicator LED
— { TGP |HOOOC| Ho103 | Ko ] K1 I— Sets word unit for data transmission
X000 M8039
20 {} (| PLS Converts the start signal to PLS
MO X0C3 l
25 i [ Mov [H1zza| o0
- f .
{ MOV [H5678| D1 ¢ Sets transmission data
— —— 10 [Hoooc|Hoi20] Do | ke H
| [ N
1 MOV [ HO0120 [ D2 l* (1) Designates head address of the
transmission data storage area and
— } MOV l K2 ] D3 }A data length
— —( TOP IHOOOC|H010CI KO l K1 l‘“ Resets the on-demand error
— RST -y020 (Start is disabled if the content at
address 10CH is “1")
- RST
— 4| TOP |HODOC[HO109| D2 | K2 |— (2) Starts the on-demand function
XoC3
78 [l PLF Transmission completed flag
M1
80 {1 [FrOM [Hoooc [Hotoc| Da | ki |
- _| _ i K0 | D4 seT | vozo Reads the transmission error storage
area to check transmission status
— 1 - | xt | D4 SET [ Y021
CIRCUIT END Correct transmission

. Data not transmitted
due to an error
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Designation Examplesl
Example 2;
To start transmission of data, stored in buffer memory at addresses 120H and 121H, by the
sequence program. (A1SJ71C24 I/O addresses are 80 to 9F transmission data is
designated in byte units.)
Computer A13J71C24 appends PC number “FE" automatically
T 1 T 1 T T T T L)
A18J71C24 s L aly sls o€
; 00 |FF[a4it 27 3155; 92
Q)zu Y0, 3] 5 45w Y s T T e o B O \u-,w)
N
“Cs { -
o Buffer
memo
A1SCPU processing i
@) . A “1" is written if &
transmission error
On-demand __, | D2 [120H | 1 109H[ 120H ocours.
command 1 D3 4 ) [ 10AH 4
10CH on *
120H| 3412H } Data is transmitted in the
$21H order of lower 8 bits and
7856H higher 8 bits.
X0C7?
0 I} { ToP JHoooc|Ho102 [HoOFF[ K1 || Request to turn OFF error indicator LED
L [ . o
1 TOP IHOOOCIHO103F K1 | K1 I— Sets byte unit for data transmission
X000 Mao3zo
20 —I i | PLS m Converts start signal to PLS
Mo X063 .
25 —} H { Mov [Haa12] po
- [ _
1 MOV |H7856| Di ]— Sets transmission data
— — 10 [HooocTHo120] Do [ ke
- mov ]H01201 Dz |_ (1) Designates head address of the
transmission data storage area
| { MOV ] K2 [ D3 ]_ and data length
— —I TOP IHOOOCIH01OC! KO | K1‘}—— Resets the on-demand error
— RST | Yozo (Start is disabled if the content at
address 10CH is “1".)
— RST | Yo21
(2) Starts the on-demand function
— — ToP |Hoooc[Hoto9] D2 | k2
X0oC3
76 I } PLF Transmission completed flag
M1
80 —} { FROM |Hoooc [Hotoc| D4 | K1
Reads the transmission error
— - | ko | D4 SET storage area to check transmission
status
— —_ - [« [ o4
CIRCUIT END _
0 : Correct transmission
Address 10CH {1 : Data not transmitted ]
due to an error
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815 Loopback Test
{1y ACPU common command
Command State of PC CPU Access
Number of Access to
. Points During RUN to PC
Item Processing Processed . Al CPU
Sym- |ASCH per Com- | During S in
. X CPU
bol | Code munication | STOP |swo4|Swo4 Data
ON | OFF Link
Loop- R 54H, | Echoes back the characters to 254 o o o o o
back test 54H | the computer as they are received characters
(2) Designating the loopback test
Designation Method|
Designation in protocol 1 is shown below.
Loopback test command
\ Character area C
I I [ T I 2 Characters
Elst |rc Message | Cheracter Data (data of Sum {hexadecimal)
Computer g No. | NG | T T| waittime | length chac:;illgp?éen%th) ccr;%cek
HiL|g|L! | H | L HIL
A18J71C24 R !
2 characters ?- St. | PC |Character | Data (same data as %c?w:rgk
(hexadecimal) x | No. | No. length incharacterarea C) |, 17 1o
HlbfHltl H ] L Hlt
man

Character area B

POINT

To set the characer length, the following condition must be met:

« 1 = character length < 254

Designation Example,

To execute the loopback test with the “ABCDE” at PC number “01”. {Message wait time

is 0 msec.)
Check sum is calculated
within this range ot
- T T T T T T T T e T
E .
Computer g 0 0;0 1T Ti0f0 5{A B C D E|4 D Check sum is calculated
within this range
06l s 30 | 30wy Tl St Ster | 30| g o} 500 42, 450, S 85| T 1 $ e TN
7 T T T
s E
A1S8J71C24 T|o o|lo 1|0 s|aAa B C D E|T|7? 8
X X
M0n 3} 30 g 35e| 1 ¢ $ng $3my g $5m) O30 | W, B

The same data
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9. COMMUNICATIONS WITH A COMPUTER IN THE NO-PROTOCOL MODE

Read this chapter when the RS-232C interface with the no-protocol mode
by setting the mode setting switch at the A1SJ71C24 in position of “5",

If these interfaces are used with the dedicated protocol and in the bidirec-
tional mode, it is not necessary to read this chapter,

9.1 Basics of the No-Protocol Mode
(1) What no-protocol mode means

In no-protoco! communication:

« Data written to the no-protocol A1SJ71C24 send area (in buffer
memory) using the TO instruction in a sequence program is output to
an external device in the same code.

» Data received from an external device is read from the na-protocol
A18J71C24 receive area (in buffer memory) using the FROM instruc-
tion in a sequence program.

A18J71C24
Write buffer memory
A1SCPU (TOinstruction) Send Ex
{Sequence 00H to FFH Send area 00H to FFH ornal
Program) Read F——————- ‘
{(FROM Instruction) . Receive
Receive area
00H to FFH 0CH to FFH

POINT

In the no-protocol mode, data is not converted to ASCIl code in the
A18J71C24. If ASCII code is required, the data must be processed into
ASCIl code in the A1SCPU.

(2) Designating a word/byte unit for no-protocol mode communication

For data communications in the no-protocol mode, a unit of data to be
transmitted may be selected between words and bytes. Default setting
for data unit selection is “word”, but selection is possible by writing “1”
or “0” to address 103H in the buffer memory area.

(Section 7.4.3 gives details about the program to make this setting.)
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Signals known as 1/O handshake signals are required for no-protocol com-

munications.

These signals (a) output data received from the sequence program to an
external device, or (b) detect signals from an external device to enable the

sequence program to read them.

Signal

Timing

Y (ne )0

(Send request)

Turned OFF by pregram

A1SCPU __
! T 4 ONb Turned OFF by

External urne ¥ program AISJ71C24

device *

X0 {Send completed} Turned ON by A1SJ71C24
Turned OFF by A15J71C24

External Xnl {Received data read request) f

de\’;ce Turned ON by A1SJ71C24 Turmed OFF by program
AISCPU | v |11 (Receive data read compieted) '

Turned ON by pregram

The letter n attached to X and Y given above is decided by both the slot
number of this module and the number of I/O modules installed in the previous
slots. (e. g., if an A1SJ71C24 is installed in slot 0 of the main base unit, Xn0

becomes X0.)



9. COMMUNICATIONS IN THE NO-PROTOCOL MODE

MELSEC-A

9.3 Programming Hints

9.3.1 To write data to the special use area in butfer memory .
(1) Buffer memory is not backed up by a battery.

All data in buffer memory is set to the default values when power is
turned ON or when the PC CPU is reset. Data changed from the default
values must be written to the buffer memory whenever the power is
turned ON or the CPU is reset.

(2) Onily TO instruction can be used to write data to the special use area
(100H to 11FH). If data is written to the buffer memory using the
command in a computer program, the A15J71C24 will not operate correct-
ly. Never try to write data using a computer program.

(3) If the following functions are used in combination with the dedicated
protocol, make sure to allocate the user area in buffer memary so that
the same area will not be used by different functions.

If the same area is allocated to different functions, the data in this area
is rewritten and communications wilt not be correctly executed.

= No-protocol mode transmission or bidirectional mode transmission
= No-protocol mode receive or bidirectional mode receive

The memory areas preceding and following the special use area cannot ‘
be allocated as a single area. The areas 0H to FFH and 120H to 7FFH
must be recognized as independent areas.

Example)
/"\_/
) ////////////\

FFH
100H |Special use area

~— —

o~ -~ The on-demand buffer area cannot

be allocated in this manner.
11FH System area /
120H |
57

/\_/
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9.3.2 Precautions during data communications

M

(2)

GConditions when the A1SJ71C24 transmission sequence is initialized

The transmission sequence is initialized in the following cases:
« Power is turned ON or the A1SCPU is reset by the reset switch.

- The A15J71C24 CD signal is turned OFF during RS-232C full-dupiex
communications,

if the CD signal is turned OFF during send or receive processing,
data being processed for transmission or the data stored in the
A18471C24 receive data storing OS area is cleared.

In full-duplex communications, keep the CP signat ON.

The ON/OFF status of the CD signai is ignored if “CD terminal check
disabled" is set at 10BH of the buffer memory address.

FROM/TO accesses to an A15J71C24
The FROM/TO accesses made by the PC CPU to an A18J71C24 must

be executed only when they are strictly needed.

If a FROM/TO access is made by the PC CPU to an A18471C24 when
the A18471C24 is transmitting data to an external device, the FROM/TO
instruction is given pricrity in processing.

The data transmission time of the A18J71C24 accordingly increases
since the FROM/TO instruction is processed.
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9.4 Basic Program to Read/Write Buffer Memory

The following describes a basic sequence program to read and write data to .
and from the A1SJ71C24 buffer memory.

(1) Reading data from the receive area (FROM, FROMP, DFRO, DFROP)

Data is read from the buffer memory no-protocol receive area (defauit:

80H to FFH).
A1SCPU A18J71C24
Buffer memory (no-protocol receive area)
|~ | No-protocol received data length storage

@ [

Sequencel g ——./ | U —"7T—" ==

program ;Y- ——~ |  jfF—m————————— — = ————
3 i | IF—_—————————
) o

(Received data read request)
. Xn1
i 4 ;L
Format Y1 (Received data read completed) {4)
{1) Read request

Xni (2) Received data length read Reads the received data length from the no-pretocoel received
. it -~ FROMP [ n1 [ n2 | D | n3 | data length storage area of buffer memory when the read request
signal (Xn1) is turned ON,

—'——-—| MOVP I D l Z |_‘ Stores the read data length to the index register (Z).

(3) Received data read

__{ FROMP I n I n2 ! D IKEI_ Reads the received data of the read received data length from the
received data storage area of buffer memory,

(4) Read completed
®‘ Turns ON the read completed signal (Y{n+1)1) after the received
#1)

data has been read .

* Data read by program 3) is processed as the received data,

Example: To read the data of (n+1) words from the area, beginning with
buffer memory address 80H, to the area beginning with DO when
the A1SJ71C24 I/O numbers are allocated to 130 to 14F.

X131 " o
— —1—1 FROMP |H13[Hs0] Do | K1 [————_] DO |Received data length }<: From buffer memory (80H)
D1
—iMovel Do | z oo T T T T
— FROMP |H13]H81] D1 |K0Z }— | [ Received data |
I A ,<:; From buffer memory
07 Y __17 ~ {area beginning with 81H)
Y141 — 7 | |
I | F——————— |
| Dn i .‘
I b i
| o I
t ~ L
L _ fn= _
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(2) Writing data to the send area (TO, TOP, DTO, DTOP}
. Data written to the no-protocol send area (default: OH to 7FH).
A1SCPU A1SJ71C24
Buffer memory (no-protocol send area)
Vbl et No-protocel send data length area storage
(1) {
Sequencey ' o | |\[TTFTFFTTFT———— — — — T T T ]
program -\ T T T T T T
2) -
\——-{! Send data storage area S

Yinen0 (Send request) (3) (5)
. Xn0 (Send completed) m
Format

Send Send Send
command completed request
Xi1 xXno Y (1) 0
— —F———3F Write data___|—| Sets the send data and send data length when the

send command signal (X[ ]) is turned ON.

' (1)Writing data length setting
(2)Writing send data
__l ToP ) nl l n2 | ) I n3 I_ Writes the send data length and send data to the buffer

memaory.

(3)Send request

SET | Y (ne1) O ‘_ Turns ON the send request signal {Y{n+1)0) after
the data is written.

(4) Send compleled .
Xno (5) Canceling send request
— % RST | Y (e} O J_ Turns OFF the send request signal when the data
send completed signal (Xn0) is turned ON.
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{(Example): To transmit 5-word data after writing "ABCDEFG [] CR.LF" to the
buffer memory area from 1H when the A15J71C24 1/O numbers
are allocated to 60 to 7F.

Send
command A ~
X{] X60 Y70
. - D10 OOH, 0o5H
— | —F I [ AsC |ABCDEFG []] p11 I-—-_'i'_'l iz Y
l l [9; 1] 42H, 41H
——{ movp | HoAoD | Dis I———l—la l ] D2 G, B | To buffer
[ M3 (F) (€) ?:)memory
e 46H, 45H
——{movP [ k5 [ D10 : ST =) !
" 7OP | Hé | Ho |D10] K |— - ——{Ds| L cn |
SET L ~
X60
—il RSt
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9.5 Receiving Data in the No-Protocol Mode (External Device — A15J71C24)
(1) Data receive area
The A138J71C24 stores the received data length and received data in the

data recejve area.

With default setting, buffer memory area 80H to FFH is allocated as the
receive area,

This area may be changed as needed. See Section 6.4.5 for the
procedure to change the data receive area.

For example, if the data to be received is greater than the A1SJ71C24
receive area (127 words in default setting), data is received in more than
one transmission.

it is advisable to set as “data receive area” is larger than “received data

tength”.
The unit (word/byte) of received data length
r - - -« depends on the setting with the word/byte setting
Address : area (address 103H).
(detault) Buffer memory :
80H ) : The actual length of received data is written
| Received data length - -1 when the receive completed code is received or
81H o ceive the set length of data has been received.
to S Received data ! Received data is stored sequentially from the
FFH L___|lowest address until the completed code is
received or the set length of data has been
received.

(2) Reading received data

There are two ways of making a request to read the received data:

« By receiving the receive completed code (data receive in variable
length), and

« By receiving the set length of data (data receive in fixed length).
(a) By receiving the receive completed code {variable length)

The A15J71C24 makes a request to read the received data to the
sequence program when it receives the receive completed code,
predetermined by the user and set to the A1SJ71C24 buffer memory.
The default receive completed code is CR, LF (ODDAH), but this may
be changed tc any value in the range of 0000H to O0FFH. (For the
procedure to change the read ¢completed code, see Section 7.4.1.)
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n

[_

N |

(1): Setling received data length
{2): Received data read request

|

Buffer memcry (no-protocol data receive area)
1 OS area

{Received data)

— - Data 1
— - Data 2

Sequence ‘_(2_) — !
program \l I’ -—
1 2 [

. Data 3

+— Data n-1

- Data n

‘—I Completed code
Data (n+1) ¢ P )

Data (n+2)

L19
~

L |
=

{

(304 bytes)

(b) By receiving the set data length (fixed length)

The A1SJ71C24 makes arequest toread the received datato the sequence
program when it has received the set length of data from an external device.

Using this method, it is possible to receive fixed length data.

Default setting is 127 words, but this value may be changed as required.
(For the procedure to change the data length setting, see Section 7.4.2.)

A1SCPU A1SJ71C24
Buffer memory (no-protocol data receive area)
1
n OS area ,
eived data
@ / -— . Data 1 (Rec )
Sequence - ! R E— Data 2
program 1 | — - Data 3
[ |t ¢ i ¢ :
| \ — +— Data n-1
s — “ Data n
‘—I Completed data length
J 'L Data (n+1)(~—"— oth)
(1): Setting received data length L 2 L1 Data (n+2)
(2): Received data read request i z
| I
{304 bytes)

POINTS l

(1) When both the receive completed code and the receive completed data length
are set to the special application area in buffer memory, both of them are effective.

Inthis case, the one which is met first triggers the read request signal (Xn1)
to the sequence program. See Section 7.4.1 and 7.4.2.

(2) The data received after the reception of the receive completed code or
the set length of data has been received is stored in the OS area (304
bytes) of the A1SJ71C24. The data stored in the OS area is transferred
to the data receive area after the data previcusly stored in this area has
been read by the sequence program.

When the size of the vacant area in the OS area, where received data is
stored, becomes smaller than 10 bytes, the following control operations
are executed according to preset transmission control specifications.

When the DTR control has been set: the A18J471C24 turns OFF the DTR
signal and makes a request to terminate the send from the communicat-
ing equipment (see Appendix 5).

When the DC1-DC3 code transmission control has been set: the
A1SJ71C24 sends a DC3 code and makes arequest to terminate the send
from the communicating equipment (see Appendix 5.1).

89-9
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(3) Data receive procedure

Reading data by the read completed code Reading data by the set data length

Set data length

r— > Completed code
——

— T (DEfaUJl‘.I CR LF {ODOAH) T T T T T T 1
Received data ¢ L {1 byte if changed) Received data
1 1 1 1
Computer X I -~ iR E Computer . .
1 1 1 1 1 1
Ly LHy il aH LyH, LH, , L H
X Read request signat Xn1 is turned
A1SJ71C24 Read request signal Xn' is tuned ON | A15J71C24 ON when the se% length of data has
when read complete code is received been received.

(Received data read Xn1

{Received data read Xl
request) n

request)

{Received data read {Received data read
Y(n+l)1

com pleted) Y(n+1)1 ~J completed) W
A1SCPU Turned A1SCPU Turned
{program) /\P N9/ by program (program) [\ precessing/\ py progeam

(4) Data receive program examples

Example 1 : By receiving completed code, in word units (buffer memory allocation: default)

To store “A1SJ71C24[ ]” CR, LF, received from an external device, to B0 to D6 of A1SCPU.
(A1SJ71C24 I/O addresses: 1A0 to 1BF)

T T T T
1 I

[=N] i 71 i Czl 4[]|CL 12bytes/2=§words

A1
Computer RF

I I 1 1

L L 1 L

A1SJ71C24

Received data read request X1A1 )
Receive data

length is stored

Received data read completed Y1B1

A1SCPU (program)

Y FROM
@
[ ATSCPU program example ]
Address
X1A1 Con o
R —_—

— t——{Fromp [H1A[Hso] Do [ k1 [— () R0 |7 00H, 05H
B1H| @ Di | iy @
MOVP l Do | K1 l—-— 31H, 41H 31H, 41H
J ) (=
82H | 4 &k D2 | & &
! @ 7
—f FROMP [H1A]H81] D1 [Koz|— @ geH | O @ /o3 S
(2 (C) : 2 C
o, - BaH | ol a3 D4 | B Sh
4 4
o G @ | (o5 L
LF CR LF CR]
86H | Jan. bon D6 | {an. bon

A18J71C24 buffer memory jet‘l“e”ii’oi:;"g'am
ala me

9-10
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Example 2: By receiving the set [ength of data, in byte units (receive area allocation default)

To receive “A1SJ71C24” from an external device and to store it to DO to D5 of A1SCPU with the
following setting. (A18J71C24 I/O address: 80 to 9F)

HHEHE
L7181
Computer A:1:SEJ:7|1IG:2:4 9 bytes
absdudmlnde el \
A1SJ71C24
Received data read request  X81 Received
data length
is stored

Received data read completed Y91

A1SCPU (program)

. FROM
processing

Address

[ A1SCPU program exampIeJ

(1)
X81 80H | ooH, oo |—— DO | ooH, osH
— F——FroMP | Ha [Hso] Do [ k1 (eihl 0 o1 o ™
31H, 41H 3, 41H
— 5@ e T
P [ 0o |2 | Do [ T S| B P2 &
——{+P[oo o1 [z | s3H | O Sk D3 | S
2} (C) @ (©)
——{FROMP | H8 |H81] D1 [koz| ¢2) 84H | 2l sh D4 | o3h, ash
4 4
85H [ oon, doh (D5 | oon e
Yo1 3
A1SJT1C24 buffer memory Sequence
program data
memory

POINTS

« Even if transmission data units are set to byte units, the FROM instruc-
tion in a sequence program operates in word units. Therefore, the
length of receive data must be converted to the number of buffer
memory points (word units).

In the above example, 9 bytes of data must be converted into 5 words
(9 +2 = 4.55)

* When an odd number of bytes of data is received, the higher 8 bits of
the last address read by the FROM instruction are “00H".
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External

If the receive data length exceeds the no-protoco! mode receive buffer memory size, the data

is processed as described below.
(1) When the receive completed code is used:

If the A1SJ71C24 receives data that exceeds the receive area size, it turns ON the received
data read request signal Xn1 when data equivalent to the receive area size has been

received.

Reading the remaining data is enabled at the time the sequence program turns the receive
data read completed signal Y{n+1)1 ON.

These steps are repeated until the receive completed code is received.

Set the receive area size so that “receive-compietion data length” is less than “no-protocol
mode receive buffer memory size”.

Example: To receive 150 words of data while receive area is set at 80H to FFH (default).

External device

Xn1

Received data read completed

Yyl

r Read completed code

23

127 words
words

RN

Received data read request

A18SCPU program FRCM instructionx % FROM instruction

(Reads 127 words of data) {Read 23 words of data)

(2) When receive completion data length is used:

If the receive completion data length is set greater than the receive area size, the no-protocol
receive buffer memory size {default: 127 words) which is set at buffer memory address 107H
is taken as the receive completion data length.

Set the receive area size so that “receive completion data length” is less than “no-protocol
mode receive buffer memory size”.

Example: To receive 150 words of data while receive area is set at 80H to FFH (default setting).

Data transmitted for the first time Data transmitted for the second time  Data transmitted for the third time
23 46 69
4 d
127 words words 104 words words 81 words words

device

Received
data read
request Xn1

Receive
data read
completed

Yinen)1

A1SCPU program

FROM instruction

{Reads 127 words of data (Read 23 words of the first
of the first ransmission) fransmission, and 104 words of

the second transmission)

% FROM instruction

9-12
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(5) Clearing the receive buffer memory

if and error occurs due to failure of an external device, for example, while
receiving data from an external device in the no-protocol mode, the data .
received up to the error may be incorrect or interrupted. To received up

to the error may be incorrect or interrupted. To recover after an error

has occurred it is possible to cleaa all received data and initialized the
A18J71C24 buffer memory.

(a) Error detection

The following methods are used to detect errors while data is being
received.

1) Reading the error LED display area

To detect errors the A1SCPU can read the LED ON/OFF statuses,
stored at buffer memory address 101H as transmission error data.

2) PC input signals

Signals such as READY signals from external devices are con-
nected to the A1SCPU as input signals. The A1SCPU can detect
errors from the ON/OFF status of these signais.

(b) Clearing receuved data
1) Range of data cleared

All data already received by the A15J71C24 is cleared and the
no-prptocol mode receive buffer memory area is initialized (See
Appendix 5 for details).

2) How to clear received data

Received data is cleared by writing “1” to buffer memory address
10DH using the [TO] instruction.

After clearing received data, the A1SJ71C24 clears the “1” that
was written to buffer memory address 10DH.

The received data may be cleared while the receive data read
request signal (Xn1) and received data read completed signal
(Y{n+1)1) are OFF.

Use Xn1 and Y(n+1)1 as an interlock for TO instruction.

CIJlear instruction ¥n 1 Y ety 1
| A

| (| + HF | ToP | Hn [HIOD | Ki [ K1 |———{

Received data
clear processing

A18J71C24

Address 10DH Address 10DH
bl Q"

A1SCPU [TO] instruction
(Program) (Write *1" to buffer memory address 10Dy)

9-13
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9.6 Sending Data in the No-Protocol Mode (A1SJ71C24 — External Device)

In this section, “sending” means outputting data which is in the no-protocol
mode A1SJ71C24 send area to an external device receive area. This is in
response to turning the A1SCPU send request signal (Y{n+1)0) ON.

(1) Send area and writing send data

The send data length and send data are written to the send area.

(a) The length of send data to be written (or having been written) to the
send data storage area is written to the no-protocol send data length
storage area in either words or bytes.

(b) The data to be transmitted is written to the send data storage area.

When the send request signal {Y(n+1)0} is turned CON after (a) and
{b} have been executed, the A1SJ71C24 transmits the set length of
set data from the send data storage area in the order of address

number.

By default, buffer memory area 0OH to 7FH is allocated to the

A18471C24 send area.

It is however possible to change the send area allocation. (See

Section 7.4.4.)

Address
{default) Butfer memory
oH Send data length
1H
to Send
naarea Send data
7FH

_______

9-14

The unit word/byte of send data
fength depends on the setting
faddress 103H).

Use the TO instruction to set the
length of data to be transmitted.

Data to be transmitted is stored
sequentially from the lowest ad-
dress.
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Procedure

A1SCPU
{Program}

Computer

1-word data is expressed in 2 characters

A18J71C24

}
LH!L

T T T T
Datl,a to Il)e tra[nsmiltted

1™ 1

1
HI

T T U T

[ L
jLH LH

Send complete Xn0 <)
Send request  Y(n.1)0 ’—K

TO processing
{Send data length
Send data)

X Turn ON/OFF by program

POINTSI

Section 7.3.1.)

or equal to “0”.

(1) An error occurs if the send data tength is greater than the send area,
In this case, "1" is written as transmission error
information to the most significant bit (bit 15) of address 101H (error
LED display area) in the special application memory area. (See

{2) The send data length written to the head address of the send area is ‘
not transmitted.
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(3) Data transmission program examples

Example 1: Transmitting data in word units (buffer memory aliocation: default)|

To write “A1SJ71C24[ 'CR, LF by sequence program and transmit it to an external device
(A18J71C24 1/O addresses: 80 to 9F)

Computer
T T T 3 T T T T T T T
[T S T T
12 bytes/2 =6
AlSJ71C24 |, 'sul 71 celar) g% ytes/2 = 6 word
(!HLJIMESM.MH:J‘M.JI-«:B“ 3zu'xx,2ou5m G|
Send completed X80 )
Transmitted data
Send request Ys0 ———Tf\ length
(5)
A1SCPU
{Program) processing @)
( A1SCPU program examplej l
X0 X80 Y90 . = DO | aon, cen OH | ooH, osH
o
— —{ Asc_[atsszice4 1[0t M| 4 o1 Mo ™ N e
T [ 31H, 41H 31H, 4&1H
Send command ———f MOVP | H2034 | D5 |— D1 Wl oz [ @ oM | @ ®
7 I:> 4AH, 53H E> 4AH, 53rt
———— MovP [Ke Do |—{@ || 4 D3| m an | m @
c 31H, 37H atH, ars |1 |
D4l @ (@ @ (©
- move [ HoaoD | Ds —{ @) i Ao aH B o
D5 () (4) @
'—l TOP | H8 | HO | Do I K7 ]— @- [ 0 20H, 34H SH 20H, 34H
Send data D8 (LF) (CR) (LF) (CR)
60 SET (5} ()/' 0AH, ©DH 8H | oan. oon
3
| 8 Sequence program A18J71C24
amk BST ©) data memory buffer memory

9-16
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Example 2: Transmitting data in word units (buffer memory allocation: defau[t)l

To write “A1SJ71C24[ ]'CR, LF by sequence program and transmit it to an external device
(A18J71C24 1/O addresses: 80 to 9F)

Computer

A18J71C24

Send completed X80
Transmitted data
length

Send request Y90

TO |
processing

[ A1SCPU program example J

A1SCPU
(Program)

@

v
X0 X80 Y90 DO (Yoom, ocH | —» OH | oo, ocH
— = —H——_asc Jatsszice4 [)[D1 (D] [ 4 ot [ m @ NV TR
t 1 3tH, 41H 31H, 41H
Send command ——— MOVP | H2034 | D5 g Mozl & @ o .
l r—l_ J E> 4AH, 53H E>2H 4AH, 53H
1D3| m @ M
—'__MOVP [Hc Do @ Z 31H, a7H 8H 31H, a7H *
D4 @ © @ ©
—— MovP [ HoaoD [ D6 — 3 g agH, 43H 4H azH, 43H
4 D5} (} & sH | 0 @
—{ ToP [He [Ho [oo [ k7 @10 20H, 34 204, 3aH
D6« (LF) (CR) &H | LA ©R ‘
SET 6 Sond data / o, ooH oaH._ooH
X80 3
— RST | Y90 )] Sequence program A18J71C24
I [ Y90 | data memory buffer memory

POINT

Even if transmission data units are set byte units, the TO instruction in a
sequence program operates in word units, Therefore, the length of send
data differs from the data length set with the TO instruction.
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10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE

Always read this section when the RS-232C interface is used with the
bidirection mode individually by setting the mode setting switch at the
A18J71C24 in position of “5" .

It is not necessary to read this section when the interface is used with the
dedicated protocol and in the no-protocol modes.

POINT

Buffer memory used in the bidirectional mode

In sections other than this, buffer memory used in the bidirectional mode
is described as the buffer memory used for the no-protocol mode. Because
the application purposes are the same, simply think of the “no-protocol
mode” as the “bidirectional mode”.

Examples:

» No-protocol mode send area
— Bidirectional mode send area

+ No-protocol send buffer memory head address setting area
— Bidirectional send buffer memory head address setting area

10— 1
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10.1

Bidirectional Mode Basics

(1) What bidirectional mode means

in bidirect

ional communications:

MELSEC-A

The bidirectionai receive/send area in an A18J71C24 buffer memory is
used for data commuications with a computer.

The data written to an A18J71C24 buffer memory by the TO instruction
in a sequence program is transmitted to a computer in the same code
with the control code (ENQ=05H) prefixed to the data to be transmitted.

Computer

10-2

Computer

A1SCPU A1SJ71C24
{Sequence buffer memory
program) Bidirectional (@oH tlo FFH)
[—_I mode send area T I I
E
Write I:‘ Data :> ':_l Check: :[Dat?h: N
(TO instructon) sum Lo a
Send request (OOHto FFH) l AI (normal)
signal ON e C I
Send completed /L
| Error abnormal
K I code
An A18J71C24 receives a response from a computer.
The data received from a computer is stored in an A18J71C24 received
area and read by the FROM instruction in the sequence program (the
data received is transferred in the code as received).
The response data is transmitted to a computer in response to the read
completed signai.
A1SCPU A1SJ71C24
(Sequence buffer memory
program)
Bidirectional mode {O0H to FFH)
receive arca f
T T 1 T
Read request {normal) _] 5 | Data | ata | Check
| size | I sum
i Q | L
(abnormal)
Ignored N
Read [ — Error | A
(FROM Data 1 code |
instruction) u
(O0H to FFHj) A
Read [ c
complete S K
signal ON
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POINT

In the bidirectional mode, data is not converted to ASCIl code in the
ATSJ71C24. If ASCIl code is required, the data must be processed into

ASCI code in the A1SCPU.

(2) Designating word/byte units for bidirectional mode communications

For data communications in the bidirectional mode, units of data to be
transmitted may be selected between words and bytes. Default setting
for data unit selection is "word”, but selection is possible by writing “1"
or "0" to address 103H in the buffer memory area.

{Section 7.4.3 gives details of the program to make this setting.)
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10.2 Handshake Signals and Buffer Memory

(1} Handshake signals in the bidirectional mode

Signals known as [/O handshake signals are required for communica-
tions in the bidirectional mode.

These signals output data received from the sequence program to a
computer or detect signals from an external device to enable the se-

quence program to read them.

\ Signal Timing
Turned OFF by program
ascpy | Yes00  (Send Call
request)
] Turned GN by program
Computer | Xn0 {Send Turned OFF by A15J71C24
completed) N
Turned ON by A1SJ71524
Xn1 g:‘::f;v;d Turned OFF by A1S471C24
Comruter request) Turned ON by A18J71C24 5 i ./Turned OFF by program
Y (1) 1 {Receive
A1SCPU data read Lo
complete) Turned CN by program
The number “n” appended to X and Y is determined according to the
position where the A1SJ71C24 is loaded and the number of |/O modules

loaded prior to this module. if this module (A1SJ71C24) is loaded at slot
0 in a base modute, Xn0 is expressed as “X0".

10-4



10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE

MELSEC-A

(2) Buffer memory used in the bidirectional mode

{a) Special applications area {100H to 1FFH)

arca

Address Name Description
« The unit {(word/byte) of data length of a message transmittted between
a computer and a PC CPU is designated with a TQ instruction in a
sequence program.
; ; This sels the unit of data to be stored in the send data length storage
Word/byte designation area
103H for biéiryegtionaigmode area (default address OH) and the received data length storage area
(default address 80H).
0: Word (default)
1: Byte
+ The head address of the area used for bidirectional mode send buffer
- . memory area (send dala length storage area and send data strage
104H 2‘:;@?'2‘{2;:‘;‘5 sazr;drebsn:fer area) is designated with a TO instruction in a sequence program.
desi ngtion area + The area of the designalted address is set as the send data length
g storage area. (0 to FEH or 120H to 7FEH : Bidirectional send buffer
memory head address. {default : OH)
* The length of the area used for bigirectional mode send is designated
with a TO instruction in a sequence program.
Bidirectional mode send bufter (default: 8OH}.
10°H :rzranory length designation When 0H to FFH area is used,
2H to 100H: Bidirectional send buffer memory
When 120H to DFFH area is used,
2H to CEOH: Bidirectional send buffer memary length
* The head address of the area used for bidirectional mode receive
buffer area {receive data length storage area and receive data storage
Bidirectional mode receive buff- area) is designated with a TO instruction in a sequence program.
106H er memory area head * The area of the designated address is set as the receive data length
address designation area storage area.
0OH to FEH ot 120H to 7FEH:Bidirectional mode receive buffer
memory head address. (default: 80H)
* The length of the area used for bidirectional mode dala receive is
designated with a TO instruction in a sequence pregram (default: 80H).
Bidirectional mode receive buff-
107H er memory length designation When OH to FFH area is used,

2H to 100H: Bidirectional receive buffer memory length
When 120H to DFFH area is used,
2H to CEQH: Bidirecticnal receive buffer memory length

{continued on page 10-6)
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(continued)

Address Name Description
* Whether the interface communicalions mode is no-protocol or bidirec-
112H Bidirectional mode designation tional is designated with a TO instruction in a sequence program,
area 0: No-protocol mode (default)
1: Bidirectional mode

* The time-out check time (until the reception of a response after trans-
mission of data to the computer} is designated with a TO instruction in
a sequence program.

113H :;Lr:ea-:)eu; check time designa- OH : Time-out is not checked (default)
1H to FFFFH : Time-out check time (100 msec units)
The most significant bit in the area is not regarded as
the sign bit. The set value is regarded to designate
value in the range of 1 through 85535.

+ How the receive and send data at an A1SJ71C24 is processed if data
transmission at a computer and an A18J71C24 occurs simultaneously
is designated with a TO instruction on a sequence pregram.

(Section 10.6 covers silmultaneous transmission)
Data validfinvalid designation
114H area at simultaneous transmis- biS_to b8 b7 1 b0
sion 1 14H[ ; | {default: CO0OH)
Py ————
L Receive data (OOH: valid, 01H: Invalid)
Send data (00H: valid, 01H: Invalid)
* Whether or not check sum is appended for bidirectional mode com-
Bidirectional mode check sum munications is designated with a TO instruction in a sequence program.
115H enable/disable designation (This designation is not related to the setting of DIP switch SW12.)
area 0: Check sum enabled (default)
1: Check sum disabled
» If an error occurs during data communications, the error code is trans-
116H Error storage area for data mitted by an A18J71C24,
send (The area designated in 117H retains the error code of the last data
receive error.)
CH : Nermal termination {no error)
Error storage area for data 0001H
117H received to : Abnormal termination (error)
oos2H Section 11.2 gives error code details,

POINT

The area described above is the special applications area for bidirectional
mode communications.

For other special applications areas used for data communications, see
Section 3.5, section 5, and section 7.
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(b) User areas (OH to FFH and 120H to DFFH)

Address Name Description

The length (words or bytes) of data written to the send data sterage
area, to be transmitted from the A1SJ71C24 to the computer, is
designated with a TO instruction in a sequence program

The set value is used as it is to designate data length in a message

Send data length storage area to be sent to the computer.
+ The unit of data length is determined by the value set at address
103H.

Set the send data length within the send dala storage area length,
described below.

» The data 1o be transmitted to the computer is designated with a TO
instruction in a sequence program.

The buffer memory length and length of the send data and send data
length storage areas are determined by the values set at 104H to

Send data length storage area 105H.
OoH
to Defauit:
FFH Send data length storage area address : OH
and Send data storage area address :1H to 7FH
1208
to + The data length in the message received from the computer is written
DFFH by an A18J71C24 as it is as the received data length.
Data length expresses the number of words/bytes at the data section
Received data length storage in the message.
area » The unit of data length is determined by the value set at address
103H.

Transmit the data from the computer within the receive data storage
area length described below.

+ The data in the dala section in the message received frem a computer
is transmitted by the A1SJ71C24 as it is received.
- The buffer memeory length and length of the received data and

Received data length storage received data length storage areas are determined by the values set
area at 106H to 107H.

Default:

Receijved dala length stora area address ;. 80H

Received data storage area address : 81H to FFH
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10.3 Programming Hints
10.3.1 System configuration and communications mode for bidirectional mode communications .

System configuration and the A1S471C24 mode setting

The mode setting switch in the A1SJ71C24 should be set in position of
“s" .
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10.3.2 To write data to a special applications area in buffer memory

(1)

Buffer memory is not battery backed up by a battery

All data in buffer memory is set to the default values when power is
turned ON or when the A1SCPU is reset.

The data changed from the default values must be written whenever the
power is turned ON or the A1SCPU is reset.

Only TO instruction can be used to write data to the special applications
area (100H tc 11FH).

If data is written using the command in a computer program, the
A18J71C24 will not to operate correctly. Never try to write data using a
computer program,

lf the following functions are used in combination with the dedicated
protocol, allocate the user area in buffer memory so that the same area
will not be used by different functions.

If the same area is allocated to different functions, the data in this area
is rewritten and communications will not be correctly executed.

» Bidirectional mode send
« Bidirectional mode receive

The memory areas preceding and following the special applications area
cannot be allocated as a single area. The areas of OH to FFH and 120H
to DFFH must be recognized as independent areas.

Example:

N

. iz
FFH Special
100H Eppl::gons
A ~L The buffer area cannot be allocated

T T in this number

System area
11FH

120H 7 / /j
b~
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10.3.3 Precautions during data communications

(1) The conditions under which the A1SJ71C24 transmission sequence is ’
initialized are as follows:

» The power supply is turned ON or the A1SCPU is reset with the reset
switch.

« Data communications has completed normally.

« The response message (ACK or NAK) is transmitted.

+ During full-duplex communications through the RS-232C interface, the
CD signal is turned OFF.

The ON/QFF status of the CD signal is ignored if the CD terminal
check function is disabled.

(2) Send request signal made by the computer

To transmit data from an A18J71C24 send area to a computer receive
area, follow the steps described in Section 10.9.

Once the send request signal (Y(n+1)0) is turned ON, do not turn it OFF
until the send completed signal {Xn0) is turned ON,

When the send request signal is turned OFF by turning ON the send
completed signal, read the error code storage area {116H) for data
transmission to check the send result.

(38) Data send from the computer send area or A18J71C24 send area

To transmit data from a computer or A1SJ71C24 in the bidirectional
mode, start data communications in sequence only after the
receivefsend of the response for the previous data send/receive has
been completed.

(4) Data length

The data length in a message must be smaller than the send or receive
data storage area that is set at the special applications area.

(a) Data transmitted from an A1S8J71C24 send area to a computer-
receive area

Data length must be smalier than the send data storage area length
[(set value at buffer memory address 105H) - 1 (words)}.

(b) Data transmitted from a computer send area to A18J71C24 receive
area

Data length must be smaller than the received data storage area
length [{set value at buffer memory address 107H) - 1 {(words}].

®
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NAK code

(a)

(b)

Transmitting NAK from an A15J71C24 to a computer

The NAK response is given from an A15J71C24 to a computer if an
error is detected.

Therefore, the NAK response might be given while the computer is
transmitting data if communications is made in the full-duplex mode.

An A15J71C24 ignores the designated length of received data if
it detects an error while receiving data. If the data length is
incorrect, the data received is ignored until the ENQ code is
received.

Transmitting NAK from a computer to an A15J71C24

To transmit the NAK from a computer to an A1SJ71C24, transmit a
2-byte error code following the NAK code.

If the NAK code is received as the response, execute error processing
according to the error code received directly after the NAK code.

The error codes related to the bidirectional mode communications are
described in Section 11.2.

Time-out check by a computer

If a time-out check is made for data transmitted from a computer send
area to an A1SJ71C24 receive area in the bidirectional mode, the
time-out check time to be set must be longer than the value shown below,

{(Maximum scan time of the A1SCPU x 2) + 100 msec

10— 11
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10.4 Bidirectional Control Procedure Basics

(1) Transmitting data from an A1SJ71C24 to a computer

AreaB

rZ

xO0r

Computer

A1SJ71C24
Area A

o=Zzm

(a) Area A: Data send from an A1SJ71C24 to a computer

(b} Area B: Data send from a computer o an A1S471C24
(c) Write a program so that data is transmitted from left to right.

(Example: For area A, data is transmitted from ENQ to right)

(2) Transmitting data from a computer to an A18J71C24

Area A

oZm

Computer

A1SJ71C24

e e

<
X

Area B

-

(a) Area A: Data send from a computer to an A1SJ71C24
{b) Area B: Data send from an A1SJ71C24 to a computer
{c) Write a program so that the data is transmitted from left to right.

(Example: For area A, data is transmitted from ENQ to right)
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10.5 Bidirectional Communications Basics

10.5.1 Control protocois

Contenis Protocol
N ' (abnormal send)
A Error
Direction of K de?_,
transmission !
or
A {(normal send)
c
Computer K
Transmissicn T o T ]
from a A18J71C24 E | Data ata area Check | Time-1
A1SCPU to g length | (Des.ngrjate;i ¢ sum | out ! Time-out check time
a computer Writing transmission L,y | lransmission ¢a a) | [ H |check: is sot at address
trﬂnata to the buffer I T : 113H of the buffer
emary -
Addition within memory
this range
Send request
(Y (n+1)0)
Send completed
(Xn0)
Direction of
transmission Addition within this range
— l
. l
E Data area (Received
Computer N Ignag;?h data to be transferred to Cshuenﬁk
Q|7 %y sequence' program) | "7, \
A ASCPU A1SJ71C24 *p NI (abnormal receive) A | (normal receive)
receives Q code : - E
data from L,H Reading received
a computer data from the
buffer memory
Received data read request \*\
{Xn1)
Received data read completed
(Y(n + 1)1)
(1) Check sum exists only when "0" is set to address 1158H of buffer memory.
(2) Check sum is calculaied within the area indicated by *1.
(3) The A1SJ471C24 returns an NAK immediately if it detects an error as in *2 while communications is
Remark made in the full-duplex mode. In half-duplex mode communication, it returns an NAK only atter the

data has been received.
The A1SJ71C24 ignores receive data it it detects an error (Section 10.3.3 (5)). Therefore, it does
not give a received data read request to the A1SCPU.
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10.56.2 Message format

(1) Control code .

Signal Code

Name | (hexadecimal) Meaning Application
ENQ 05H Enquiry The code used to begin data send.
ACK 06H Acknowledge The code returned o the mating station

when data has been received correctly.

The code returned to the sending stations
when data has not been receiving correctly.
(immediately followed by an etror code)

Nagative

NAK 15H Acknowledge

(a) Data send from an A18J71C24 to a computer
The A18J71C24 appends the control code to be transmitted.
(by Data send from a computer to an A1SJ71G24

The A1SJ71C24 checks the control code received. it is not possible
to read the control code from a sequence program.

(2) Data length

Data length expresses the number of bytes or words of data in the data
area in 2-byte binary data. Data length units are determined according
to the setting at address 103H of the buffer memory. ‘

(a) Data send from an A15J71C24 to a computer

The data length to be transmitted is the value written to the send
data length storage area of the A15J71C24 buffer memory by the TO
instruction in a sequence program.

The A15J71C24 transmits the written value as it is from the lower byte

(L).
(b) Data send from a computer to an A1SJ71C24

The A18J71C24 checks the received data length, When it is correct,
the A1SJ71C24 writes the first 1 byte to the lower byte position (L)
of the received data length storage area of the A1SJ71C24 bhuffer

memory.
Example: Data length when transmitting “A1SJ71C24." and value “100”
(units: bytes)
b Data —+|
E | Data S L ! ' Check
Computer | N |fength [& 1= 5 w7 1" “C" “2» 4" ==, 0084H | sum
Q | ooocH 1 (100) |o2CAn
O | OCH | 00 [4tH, W S AW TR 3R AN B MH A B, 0 | G
A1SJ71C24 12 bytes
H L
D15 to b8 b7 to b1 bd
Bit data
expressing ololololo|olojolo|ofolo[1]1]0]o0
g
CHENEG) oo acH

10-14



10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE

3)
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Data area

The data of 00H to FFH code can be processed in a string of 1-byte data
as the send data.

()

Data send from an A1SJ71C24 to a computer

The data area to be transmitted is the value written {o the send data
storage area of the A18J71C24 buffer memory by the TO instruction
in a sequence program.

The A18J71C24 transmits the data according to the designated
length and byte/word units sequentially from the lower address in
unchanged codes.

Data send from a computer to an A18J71C24

The data area received is written to the received data storage area
sequentially from the lower address in unchanged codes as they are
received.

The data length to be written is determined by the data length in the
received message and the designated word/byte units.

Check sum

The check sum is the lower 2 bytes (16 bits) of the resuit obtained by
adding the data length and the data area in the message as binary data.

If the setting at address 118H is “1", the check sum is not required.

(a)

Data send from an A138J71C24 to a computer
The A15J71C24 calculates and adds the check sum.

If the check sum is not processed, the check sum is not transmitted.
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(b) Data send from a computer to an A1SJ71C24

The A18J71C24 checks and processes the check sum received. It .
is not possible to read the check sum from a sequence program.

When the setting is “check sum is disabled”, the received data
following the data of the designated length is ignored up to the next
control code,

Example: Check sum when transmitting “A15J71C24:” and value “100”
(units: bytes) is processed as follows.

I*— Data area—bi
T T T [] T T T T F T T T T
E | Data ' Check
N | length | 9rug = «n e “C" 0" “g~ ..:,.: 0064H sum
Computer Q | 000CH 1 {100} | 02ACH
O | O0n , Oon [d1M ) SIH 53 4, U 3M AW 24 MM I G 0 | CAn o
A18J71C24

¢
OCH + 00H + 41H + 31H + 53H + 4AH + 37H +
31H + 43H + 32H + 34H + 3AH + 64H + 00H

Sum = 02CAH
b15 th b8 b7 o b1 bo
Memorycontents——*|0|0|0|0|0|0|0|1 |1 I1 IOIO 1 011 OI
at 02CAH "
02H CAH
8]

T (H)

(5) Error code

An error code indicates the error content when an NAK response is
received. The code is transmitted and received in the range of G001H
to OOFFH. Section 11.2 gives error code details.

(a) Data send from an A1S471C24 to a computer

The A18J71C24 appends the error code,

When transmitting an error code, the A15J71C24 writes the same
error code to its error code storage area in the received data buffer
memory area.

(b) Data send from a computer to an A1SJ71C24

The A15J71C24 writes the received error code to the error code
storage area in its send data buffer memory area.

POINT

In bidirectional communications, check sum and error codes are all binary
data. Note that in the dedicated protocol, they are handled in ASCII code.
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10.6 Processing an A15J71C24 for Simultaneous Send in Full-Duplex Mode

Processing by the A1SJ71C24 varies depending on the setting (valid/invalid
setting at simultaneous transmission) when the computer and the A18J71C24
transmit data at the same time to each other.

Example:
@ -1 (1)-2
E - A N Error
N / ¢ or Al code
Computer Q / K K
A1SJ71C24 E 7 ’é E Error
or
Q K K code
Mm-1 @-2
Buffer Processing by A15J71C24
Memory Setting Setting
(Address 114H) Send Processing Receive Processing
After completing data send ((1)- After completing data receive
1), the A1SJ71C24 waits for ((2)-1), the A1SJ71C24 transmits
response ({1)-2) while checking the response ((2)-2).
R . time-out error. The received data and receive
0000H gzzgiszctiadat : 3:::3 Normal or abnormal send com- result are transmitted to the se-
a . pletion is confirmed by response quence program via the buffer
and its status is transmitted to the memory.
sequence program via the buffer
memory,
After completing data send ((1)- After completing data receive
1), the A1S471C24 transmits the ((2)-1). the A18J71C24 transmits
; : sequence program of a simul- the response ({2)-2).
0100H gzz:is:ct!a dat : {? Vﬁ;'d taneous transmissicn error {(error The receive data and receive
a el code: 3) via the buffer memory, result are transmitted to the se-
The A1SJ71C24 does not waitfor guence program via the buffer
aresponse {(1)-2). memory.
After completing data send ({1)- Data receive ((2)-1) is ignored
1), the A1SJ71C24 wails for a and received data is discarded.
response ((1)-2) while checking The response ({2)-2 is not trans-
Send data - Valid time-out error. mitted.
000TH Received dat * Invalid Normal or abnormal send com- Data receive is not transmitted to
a ’ pletion is confirmed by a the sequence program.
response and its status is trans-
mitted to the sequence program
via the buffer memory.
After completing data send ((1)- Data receive {(2)-1) is ignored
1), the A18J71C24 transmits the and received data is discarded.
. : sequence program of a simul- The response ((2)-2 is not trans-
0101H g:ggl.g:;a dat . ::x:“g taneous transmission error {error mitted.
a = code: 3) via the buffer memory. Data receive is not transmitted to
The A15J71C24 does not wait for the sequence program.
aresponse ((1)-2).

POINTI

valid",

if data send of the communicating node is interrupted by sending a DC3
during simultaneous send, subsequent processing is executed according
to the setting at buffer address 114H for "Simultaneous send data valid/in-
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10.7 Basic Program to Read/Write Buffer Memory

The following describes a basic sequence program to bidirectional read and
write data to and from the A18J71C24 buffer memory.

(1) Reading data from the receive area (FROM, FROMP, DFRO, DFROP)

Data is read from the buffer memory bidirectional receive area (default:

80H to FFH).
A1SCPU AISJ71C24
Buffer memory (bidirectional receive area)
[~ [ Received data length storage area
@) [
Sequencey\ g -/ | |\ —T—TTFTTFTFTTFT—F———7——————
piogram [~ ——-=~ |  |——7————"f " ——————
3 lr f b--—_—
M —{—— — {| Received data storage area S

(1
Xn1 (Received data read request)
4
Yinen1 (Received data read completed) “)
Format
(1) Read request ‘

Xn1 (2) Received data iength read Reads the received data length from the no-protocol received

— I——] FROMP | ni 1 n2 I D ! n3 }— data length storage area of buffer memory when the read request
signal (Xn1) is turned ON,

——i MOVP[ D | 2 I— Stores the read data length to the index register (Z).

(3) Received data read
_‘ FROMP I ni I n2 ] D IKOZ I_.._ Reads the received data of the read received data length from the
received data storage area of buffer memory.

(4) Read completed

Turns ON the read completed signal {Y{n+1)1) after the recieved
data has been read

Y
{n+111

* Data read by program (3) is processed as the recieved data.

Example: To read the data of (n+1) words from the area, beginning with
buffer memory address 80H, to the area beginning with DO when the
A18J71C24 i/O numbers are ailocated to 130 to 14F (unit: word),

X131 - 1
d buff
_| l___l FROMP IH13IH80I DO [ K1 I___.__I E? Received data tength n }<_*__ '(:sl'g'r-?) utrer memeory
——{MovP ][ Do | z | O B
[ FROMP [H13]H81] D1 |K0Z — II Received data |
| LT T T T A From buffer memory
| Yo CT'[<; {area beginning with 81H)
Yiub———— | ,
N Ao eddeatty [
| Dn I
| D ]
adad |
| e ~ |
L_dn=y _ _ _ _ _ _ _
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(2) Writing data to the send area (TO, TOP, DTO, DTOP)

Data written to the bidirectional send area (default: OH to 7FH).

A1SCPU Ai1SJ71C24
Buffer memory (bidirectional send area)
~—I——™ | Send data length area storage
() '
Sequercey . _ s+ | |\F/FT— " ——— — — — —
program —_— | | P — — — — — = e =
3] rl =
N —-—-{| Send data storage area §
Yin+1)0 (Send request) (3) (5)
{4)
Xn0 (Send completed)

Send Send Send
command completed request
X[ Xn0 Yinen) O
: £ - f Write data |— Sets the send data and send data length when the

(4)Send completed

send command signal {X[]) is turned ON.

(1)Writing data length setting

(2)Writing send data Writes the send data length and send data to the
—| TOP En‘[ En2 | S |n3 }* buffer memory.

(3)Send request

Turns ON the send request signal (Y{n+1)0) after
SET [ Y ine1y © | the data is written.

Kno (5) Canceling send request Turns OFF the send request signal when the data
S— — RST Y (ne1) 0 [ send completed signal (Xn0) is turned ON.
Example: Totransmit 5-word data after writing “ABCDEFG123” to the buffer
memory area from 1H when the A18J71C24 1/O numbers are
allocated to 60 to 7F.
Send
command ~ o
X{] X80 Y70 = D10 0OH,  OSH,
i ,H/ I I ASC [ABCDEFG1 | D11 }___l_'l o1 B), (A,
—{Movp [Hazaa [ p1s }— 1 | A ——an
[ l Dz a4k 43 To buffer
——move|[ ks [D10 J—— | o13 RGN ‘T_—>memory
46H, 454,
TO — . @, |
— ToP [Hs [ Ho [D10] K8 }— 1 pa| b © :
SET | bis | o5 S ;
X60 L it ~
| { RsT [¥70 |—

10-19



10. COMMUNICATIONS IN THE BIDIRECTIONAL MODE

MELSEC-A

10.8 Receiving Data in the Bidirectional Mode (Computer — A15J71C24)

(1) Data receive area .

The A18471C24 stores the received data length and the received data
in the data receive area.

With a default setting, 80H to FFH in the buffer memory is allocated as
the data receive area.

This area may be changed as needed. Section 7.4.5 gives procedure
for changing the data receive area.

The unit of raceived data length
------ depends on the selting at address

Buffer memory 103H of the word/byte selting area,

Received data length storage area

A&iﬁﬁgs Send data length ___ ] the data length in the received
————————————— 1 message.
8OH Data is stored.
81H receive .
to data Send data Received data storage area i
e I R Received data is stored sequentially
from the lowest address.

If the length of the data area in the message transmitted from the
computer is greater than the received data storage area (default: 127
words), split the data area into several blocks so that its length is smalier
than the received data storage area and append the block number to
specify each data area block.

Message format example: ‘
T T T ¥
E Data Block : Check
g length No. E Data sum
L | H L | H L | H
Data area

(2) Reading received data

The A1SJ71C24 makes a read request to the A1SCPU at the following .
timing (the timing at which the X1A1 signal in the program example in
(4) is turned on).

* When the data length in the message and the set data length (bytes
or words as set in address 103H) have been received.

* |f the check sum is processed, when the check sum has been
received with the above mentioned data area.

Example:

Word/byte setting: Word units

Data length in message: 10

In this case, the A15J71C24 makes a read request to the the
sequence program at the time 10 words of data (plus the check

sum) have been received. .

When the read request (Xn1) for the received data is made read the
data length and that length of data with a FROM instruction in a
sequence program and turn OFF the received data read completed
signal (Y (n+1)1).
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Check sum disabled

[ —_——
c E Data Data
omputer q |length | area
1
A1SJ71C24 Turns ON read

request signal Xn1
after the set data
tength has been
received,

O0r

1

Received data read request Xn1

Received data read completed Y(ns9) 1

N/

FROM S Turns ON/OFF
processing

by program

A1SCPU (program)

{4) Data receive program examples
Example 1 Check sum enabled, in word units (buffer memory area allocation: default)J
To store “A18J71C24 { 1", received from a computer, to DO to D5 of a A1SCPU.
(A1SJ71C24 /O address: 1A0 to 1BF)
I
T 1 1 T T T T T T
€ R T
g 0005HIA {18 917 1!C 2!4 []|01
Computer 50| 051 00w [ 413,31 1 5301 $A3 71,31 30, 32t S, 200} COm,O1
A18J71C24 A
Data area c
K
061
ived d
zzcue;;f ataread i as Received
data [ength
Received data read is stored
completed Y1B1 _\/,7
A1SCPU (prograem) (3}
( A1SCPU program example J
X1A1 )
- ——{FromP [H1a]Hso[ Do [ k1 |— () £0H | cor, osH | —= DO | oM, osH
A 1 A
—————{movp[po | z | BIH | S 4 D1 | S i
J) {3} 2 [@)] [653]
—FrRoMP [Hi1A[H81] D1 [KoZ}— (2} 82H | &y san é& D2 | b, san
1 7 (1 7
i e 83n | Jil ok D3 | S a7k
(2) G {2 C)
84H 32H, 4(3|)-| D4 32)H, éSH
) 4 {q) 4
85H | %N, aen (05 | A da

A18J71C24 buifer

memaory data

Sequence program

memory
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Example 2 Check sum disabled, in byte units (receive memory area allocation: default)l

To store “A18J71C24", received from a computer, to DO to D4 of a A1SCPU. (A1SJ71C24 /O
address: 80 to 9F)

¥
1 1 1 1 T T L) T
E T T O
Computer g 0008H A:1{S{J}7{1}C:2{4
0510 |09y 00u 411031 14;53u 4803 T 0 3w 430,320, 364
A18J71C24 Data area é
K
(Oﬁu()
Received data read request Xa1 Received
aceive
\ data length
is stored

Received data read completed Y91

A1SCPU {program)

K‘ FROM 5
processing

Address

@SGPU program example J
x81

— ———FROMP [ Ha [Heo[ Do | K1 (1) 80H [ oom, oen |- DO | oo, oo
————{7 Too [ e [0 H sH |, o1 {4 &)
g (S gy (S
R I N L
83H (1) (;21 D3 ({7
—{ FROMP [ Ha [Ha1]| D1 [koz @) 31H, 3 StH, 37 ‘
o)
Ny |8 o4 | 8., &
F)
85H 00H, 3‘42-1 | DS 00H, da
A18J71C24 Sequence program
buffer memory data memory

- |POINTS

- Even if send data units are set to byte units, the FROM instruction in a
sequence program operates in word units. Therefore, the received data
length must be converted to the number of buffer memory points (word
units).

In the above example, 9 bytes of data must be converted into 5 words

» When an odd number of bytes of data is received, the higher 8 bits of
the last address read by the FRCM instruction are “00H".
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10.9 Transmitting Data in the Bidirectional Mode (A15J71C24 - Computer)

Transmitting means outputting data which was written to the bidirection-
al mode send buffer memory area (hereafter referred to as the send
area), from the A1SJ71C24 to a computer in response to turning ON the
A1S5CPU send request signal (Y {(n+1)0).

(1) Send area and writing send data

The send data length and send data are written to the send area.

(a) The length of data to be written (having been written) to the bidirec-
tional send data length storage area in either words or bytes.

(b) The data to be transmitted is written to the send data storage area.

When the send request signal (Y(n+1)0Q) is turned ON after (a) and
(b} have been executed, the A18J71C24 transmits the designated
length of designated data from the send data storage area sequen-
tially from the lower address.

By default, the buffer memory area OH to 7FH is allocated to the send

area.

This area may be changed as needed. Section 7.4.4 gives the
procedure for changing the send area addresses.

Buffer memaory

Addresses
{default)
?: Send
area
to
7FH

Send data length

10-23
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The unit of send data length
depends on the setting at address
103H of the word/byte setting area.

Send data length storage area
Designate the length of data to be
sent with the TG instruction.
Designated value is transmitted as
the data iength.

Send data storage area

Send data is transmitied sequentially
from the lowest address.
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(2) Data transmitting procedure

Procedure (Check sum disabled)[

~O»r

Computer

A1SJ71C24 Data Data

length area

=

Send request Y (ne1) O ‘&
Send completed Xno

A1SCPU >< TO processing i i ~ The send completed signal Xn0

OZm

{program) Send data length Turned ON/OFF by program is turned ON when the response
Data to be send message is received.

POINTS

(1) An error occurs if the send data length is (a) greater than the send
area, or (b) equal to “0”. In this case, “1” is written as send error
information to the most significant bit (bit 15) of address 116H (data
send error storage area) in the special applications memory area (see
Sections 10.2 and 11.2).

(2) The send data length written to the head address is transmitted as
the data length.
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(3) Transmission program examples

Example 1 Check sum enabled, in word units (buffer memory area allocation: default)J

To transmit “A1SJ71C24 [ ]” from the A1SCPU to a computer after writing it to buffer memory.
(A1SJ71C24 /O address: 80 to 9F)

AOF

Computer

8

T T T

A18J71C24

i
A 1S J
|

~
-
(4]
[}+]
B
[=~]
g

1y ) iy S bhu o, Sl K5u Tty Sy 20w | 00

“\ v'\ Data area

Send request Y90 )]

Send completed X80

/ N

A1SCPU TO
(programy processing
( A1SCPU program example J @ Send data length
Add
X0 X80 Y90 MovP A ~ J/ ress
L g asc | Atsg7icz | D1 | (1) 1s DO | oom, osw OH | ooH, osH }
1 ——{ MovP | Hooss [ D5 [— ; DI [ . H[ e
Send instruction [———{ MOVP [ ks [po }— @ 1 | b2 @ @ 3) 2H o8
4AH, 53H .

C . —

Tor [ [m (o016l 5 | § (™ oo [ | ~on [ &

SET @ | 4 ‘

D4 @ {C) 4H @ (9

X80 [1] 32H, 43H 32H, 43K

L RST ) “send D5 | N @ 5H () (@

data 20H, 34K 20H, 34H

[ FROMP | H8 | H116 [D100] Ki | Sequernice program A1SJ71C24
Data memory Buffer memeory
—i <> [D100) K(H—{ SET i Mi00 }ﬂ— ereeeeens [F M100 is on, error processing is executed
according to efror code stored in D100.
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Example 2 Check sum disabled, in byte units (send data area allocation: default)]

To transmit character data “A18471C24 [ |” and integer data “123* (decimal) from the A1SCPU
to a computer after writing it to buffer memory. (A1SJ71C24 [/O address: 80 to 9F)

Computer
A1SJ71C24

* %, Dataarea
{6)
Send request Y80 (5) :
Send completed X80 \
TO
processing £\

[ A1SCPU program examp]ej

A1SCPU
{program)

Send data length

2
X0 X80 Y&0 )\. / Address
—_IT}‘_/PF_»!/F_-_'?SC I A1SJT1C2 JP‘ —'— (1) A Do 00H, 0AH oH 00H, CAH }
1 [
Transmit L MOvP I H2034 l DS , s D1 aq , '1(‘1\!!( TH éJ’H 4“1“
instruction ———{ MOVP [HC[Do | @ ; ) b2 ‘s(i)H, oo (4 eH 4(:;)!#, LY ]
—{movp [ kizs [oe — @] | ! Co{03| &L @ |SosH | o o
—{ Top [HeHo[pofiw - @ |2 pa| 8 & 4H | 8, S
X80 SET ® |11 Ds | D & SH Y Ah S
' RST | Y90 | Send
— i © data DB ) non, 78H &H 00H, 7BH
—-I_FROMP I Hg |H116 |D100| K1 f— (3) ” Sequence program A18J71C24
Data memory Buffer memory
—l_<> ID100| KO H SET l M100 |— e [f M100 is ON, error processing is executed
agcording to error code stored in D100.

POINT'

= Even if send data units are'set to byte units, the TO instruction in a
sequence program operates in word units. Therefore, the length of send
data differs from the data length designated by the TO instruction.
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This section describes the registration, reading, and output of messages when the printer func-
tions are used with the A1SJ71C24-PRF.



11. PRINTER FUNCTIONS
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11. PRINTER FUNCTIONS

This section explains the procedures for using a printer function to output data .
from a computer or PC CPU to a printer.

Read this section when using the printer function. It is not necessary to
read this section when only the computer link function is used.

11.1 Procedure for Using the Printer Function

The following flowchart explains the procedure for using the printer function.

rPrinter function I

|

Hardware settings

(1) Mode: 5
(2) Transmission spacifications
+ Transmission speed
« Data bit
* Parity check
* Parity: even/odd
+ Stop bit
* Sum check

: Free message Designate 01H (message registration) to buffer
Registered address 800H and register the message
messages. Fixed message | (see Section 11.5).

Yes

Continue registering?

Designate 04H (registered messages test

- utput) to the buffer and output the registered
| Ragistered massages test output | ;etgs;)ges list to the pﬁntelrngy tumirrlgg
| Y({n+1)8 ON.

v . .
Izcheduling area designation I ge;:gr;;tf?et:?e order for outputting messages

' ®

Output command?

Yes

Designate 03H to buffer address 800H and

I?)utput command l output the messages to the printer by turning
1 {Y(n+1)8) ON.

Butput to the printer I

I Completed '

PO]NTI

Section 4.5.2 gives details about connecting to a printer.
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11.2 Precautions Before Programming

This section gives the precautions to take before starting the programming to
use a printer function.

11.2.1 Free messages and fixed messages

Free messages, registered in the buffer, contain variable data (such as data
in a data register).

Fixed messages, registered in the EEPROM, contain fixed data (such as table
frames and model names).

« Creating a table: example

Register the table frame and model as fixed messages.

Model Check Results

A18J71C24-R2
A2ACPU

Then, register the check results as free messages.

O.K
Fault

For example, the following table can be created by using fixed messages
and free messages.

Model Check Results
A1SJ71C24-R2 Q.K
AZACPU Fault

11.2.2 Precautions when using a printer function

(1)

(2)

Turning OFF the printer after connecting the A18J71C24-PRF to a printer

Turning OFF the printer after connecting the A1SJ71C24-PRF to the
printer during a parity check will cause a parity error.

CD terminal checked/not checked designation

CD terminal checked/not checked designation must be done in accord-
ance with the printer specifications (see Section 7.1).
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11.2.3 Writing to the special-applications area of the buffer (including printer function areas)

The following precautions must be taken when writing to the special-applications
area (including the printer function areas) of the A18J71C24-PRF buifer:

(1) Since the buffer is not backed up by a battery, all data in the buffer is
returned to default values when the CPU is turned ON, reset, or the
operating mode is changed.

Setting data or updating data must be written to the buffer every time the
CPU is turned ON, reset, or the operating mode is changed.

(2) Data can be written to the special-applications area (100H to 11FH)
excluding the mode switching area only by using a TO instruction in a
sequence program,
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11.2.4 Printer Errors

Printer processing completed

signal (Xn8}
Printer function

MELSEC-A

When outputting messages to the printer, if (&) an error occurs, or (b) the
printer is not connected, the printer processing completed signal (Xn8) will
not go ON,

Therefore, it is necessary to do a time check using a sequence program.

Error oceurs.

¥

Output to the
printer

PC CPU

Printer processing request

signal (Y (n+1)8)

Data is set at the
schedule area.

A time check is done using a
sequence program.

- Time check processing

After the printer processing request signal (Y{n+1)8) goes ON, continue the
time check until the printer processing completed signal (Xn8) is turned ON.

if an error occurs when a message is being output, the printer processing
request signal (Y(n+1)8) goes OFF.

To detect a printer error, add a sequence program as shown below.

(Sequence program) A18471C24-PRF /O addresses: 20 to 3FH

Data is set at a schedule area.

Start of the output

1 The printer processing request
— SET| Y38 signal Y38 is turned ON.
Kn

Y38
— | @7 Time check setling

Y28
— | RST The printer processing request
signal Y38 is turned OFF.
TO
—

TO
] HFROMM;I H801| DO I K1 l_ Error code is read

POINT

Set the value of a time check according to the time it takes the printer to

print one character.
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11.3 Designating the Buffer Memory to Use Printer Functions and Reading

The buffer of the A1SJ71C24-PRF has a message registration area (address 800H
to DFFH} to set the information that is output to the printer (see Section 3.5).

This section explains the designation method and gives examples showing
how to set and change a setting in the message registration area of the buffer,

11.3.1 Designating the message function designation area

A message registration, read, output, test output, ot printer test can be set in
the message function designation area.

Designation methodJ

bi5 to b8 b7 to b0

800H {Defauit: 0)

Write any from 0 to 5.

0; Printer function not designated

1: Message registration

2. Message read

3: Message output

4: Test output of a registered message
§: Printor test

POINT! ‘

The eight bits of b8 to b15 at buffer address 800H can be setto 0 or 1
(the A18J71C24-PRF ignores the setting).

Designation example

To register a message (A1SJ71C24-PRF 1/O addresses: 20H to 3FH).

{Sequence program)

H l'— TOP Hz Ha00 K1 KA ‘i "1" is written to buffer address 800H.
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11.3.2 Designating the schedule area

The schedule area is used to set the information that is output to the printer.

The schedule area is configured as follows:

Buffer
Reference
820H Output CR/LF designation (1)
821H Output pointer designation ....(2)
ez | amberof ouTouS ®
823H Output number  1st

8244 Output number 2nd

L

]

to !
[}
[}
|
t

887H Qutput number 100th

888H
to Unusable
89FH

(1) to (4) on the following pages give details about each setting.
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(1) Output CR/LF designation

This designates whether or not a CR/LF is output if a CR/LF could not .
be detected in 80 characters.

Designation method|

bi5 to b1 b0
820H (Default: 0)
L Write 1.
0: No output
1: Output

POINT

If 79 characters and a CR/LF are output, add a space to the 79 charac-
ters to make 80 characters, and set the designation of the output CR/LF
to output ("1").

Designation examphﬂ

To output a CR/LF (A1SJ71C24-PRF 1/O addresses: 20H to 3FH).

{Sequence program)

‘——[ F— ToP | Hz |Hszo | Ki K1 ~{ *1* is written to buffer address 820H, ‘
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(2) Output pointer designation

. The following explains the designation method and gives an example
showing how to execute output from a designated schedule position to
the printer.

Designation method

b15 o b0

820H {Default: 0)

Write 0 to 99.
The set value is the schedule
position to execute output,

PO!NT,

. An error will occur if the sum of the number of output pointers and the
number of outputs exceeds 100.

Designation examplil

To output data from the 10th schedule area to the printer (A18J71C24-PRF i/O addresses:
20H to 3FH).

{Sequence program)

H }—— TOP H2 Hg21 Ki0 KA 4‘ *10" is written to buffer address 821H.
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(3) Designating the humber of ocutputs

The following explains the method and gives an example of the desig-
nation of the number of pieces of cutput data that is continuously cutput
from the schedule position designated by setting an output pointer.

Designation method

b15 o b0

820H {Default: 0)

Write 1 to 100.
The set value is the number of
continuous outputs.

POINT

An error will occur if the sum of the number of output pointers and the
number of outputs exceeds 100.

Designation examplef

To output data from the 10th schedule area to the printer (A1SJ71C24-PRF [/O addresses;
20H to 3FH).

(Sequence program) '

}—I }_ TOP H2 Hg22 K50 K1 —-—! *50" is written to buffer address 822H.
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(4) Designation of an output number

The following explains the method and gives an example of the desig-
nation of the message number that is output to the printer.

Designation methodJ

b15 b0
823H b4 to

to
887H

Designate an output message number,
Fixed message Write 1 to 400.

Free message Write 1 to 31.

Designate the type of output message.
0: A fixed message is output.

1: A free message is output.

Designation example

To set the fixed message numbers 1 to 5 and the free message numbers 11 to 15
(A1SJ71C24-PRF {/O addresses: 20H to 3FH).

(Sequence programy)

H |l TOP H2 H823 H1 K1 Designates an output of fixed message number 1.
— TOP H2 H824 H2 K1 Designates an output of fixed message number 2.

r TOP H2 H825 | H800B K1 Designates an output of free message number 11.

— TOP H2 Hezeé H3 K1 Designates an output of fixed message number 3.
~{7TOP H2 H8z27 [HB800C K1 Designates an output of free message number 12,

—l TOP H2 HB828 |H800D K1 Designates an output of free message number 13.

— TOP H2 Hg29 | HBOOE K1 Designates an oulput of free message number 14.

— TOP H2 H830 H4 K1 1 Designates an output of fixed message number 4.

—1 TOP H2 H831 H5 Ki Designates an output of fixed message number 5.

TOP H2 H832 |HBOOF K1 Designates an cutput of free message number 15.
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11.3.3 Designating the fixed message access area (only a sequence program can be used for this
setting)

The following explains the method and gives an example showing the desig-
nation of the fixed message access area used for registering fixed messages.

The fixed message access area is configured as follows:

Buffer (fixed message access area)

1 t Reierence
8AOQH Message datalength | ... (1)
8A1H Message number | ... (2)
8A2H
to .
Fixed message data {71 ...... (3)
40 words (80 characters)
8CsoH
8CAH ‘
to Unusable
8FFH

POINT

= A message is written to the EEPROM when Y({n+1)8 goes ON.

= Messages can be written to the EEPROM up to 100,000 times per area.
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(1) Designating the message data length

. The following expiains the method and gives an example showing the
designation of a message data length.

Designation method

b15 to b0

BAOH

Write the number of characters of the fixed message to
be registered.

POINT

Set the message data length in the following range:

« 0 <number of characters < 80

Designation examplﬂ

To set a fixed message length at 14 characters (A1SJ71C24-PRF 1/O addresses: 20H to
3FH).

{Sequence program)

' l——( [— TOP H2 HeAo | K14 K1 -—{ *14" is written 1o buffer address BAQH.
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(2) Designating a message number

The following explains the methed and gives an example showing the .
designation of a message number to register a fixed message.

Designation methodT

8A1H ’ l

L

Write the message number of the message to be
registered (in hexadecimal)

POINTl

Set the message number in the following range:

* 1 = message number < 400

Designation examplel

To register a fixed message with message number 16 (A1S5J71C24-PRF |/O addresses: 20H
to 3FH).

(Sequence program)

l——[ — Top Hz Heal | H10 K1 ——I 10H is written to buffer address 8ATH. ‘
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(3) Designating fixed message data

The following explains the method and gives an example showing the
designation of fixed message data.

Designation method

b15 to b0
8AZH

fo
8CoH 3

Write the message to be registered.

Designation example[

To register fixed message data "A1SJ71C24" (A1SJ71C24-PRF |/O addresses: 20H to 3FH).

(Sequence program)

H ASC A18J71C2 Do
Message data is written to D0 to D4.
ASC 4 D4
TOP H2 HeA2 Do K5 Data in DO to D4 is written to buffer addresses 8A2H

to BAGH.
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11.4 Reading from the special-applications area of the buffer

11.4.1 Reading from the message error storage area .

The following explains the error contents stored in the message error storage
area and gives a reading example,

Designation method

b15 fo b1

801H {Default: 0)

The etror code which occurred is stored.
{Section 12.3 gives details about error codes.)

POINT

When several errors occur, the error code of the error that occurred first
is stored.

Designation example

To read the contents of the message error storage area (A13J71C24-PRF |/O addresses:
20H to 3FH). -

{Sequence program)

I——l '— FROMP H2 H801 Do K1 —I The contents of the message error storage area are read '

Do ,__;_—_I seronsnseee. This shows the message designation number error, -
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11.4.2 Reading from the output state storage area

The following explains the contents stored in the output state storage area
and gives a reading example.

Designation methodJ

b15 to b1

822H

The output number currently being output is stored.
{1 to 100)

POINT

Stored contents are cleared when the printer processing completed
signal (Xn8) goes ON.

Designation examplel

To read the contents of the output state storage area (A1SJ71C24-PRF (/O addresses: 20H
to 3FHj).

(Sequence program)

|—~{ {— FROMP H2 Hazz Do K1 ‘-‘ The contents of the output state storage area are
read to D10,

D1 0 ............ This shows that the data of output number 50 is being

output to the printer.
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11.5 Registering and Reading Messages

Messages can be registered and read by using the following methods:

(1) Registration and read of a message from a computer (fixed messages only)

A message is registered and read by using commands {Cl and CJ) in
dedicated protocol mode 1 to 4.

{2) Registration and read of a message from a PC CPU (free messages and
fixed messages)

Messages are registered tofread from the fixed/iree message areas of
the buffer of a printer by using FROM and TQ instructions.

11.5.1 Registering messages

{1) Registering messages from a computer

The following explains the contents and method and gives examples of
the designation of a protocol to register messages from a computer.

(a) Command

Command Number of PC CPU Status
Points
Item Processing Contents Processed During RUN ‘
Sym- | ASCIt Code er Com- During
bot P h STOP | SWoa | Swo4
munications ON OFF
Message : . .
registration Cl 43H, 49H Registration of fixed message data 40 words o o] o]

POINT‘

The computer link section of this manual gives details about dedicated
protocol operations.
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(b) Message registration (fixed messages only)

The following explains the method and gives an exampie showing
the designation of a protocol to register a message from a computer.

Designation methodT

The following explains the designation method for protocol 1. St No. : Station number

Command to
Character area C
\ -
I [ 1 T TT [ |
E istrati Number of jsterad s
Computer | N St SC c 1 Mﬁge Rarﬁ.:smt?am charadters dmﬁumwmmx check
Q| No [ Ne wattime 4 characters)|(2 characters) 2 charactens) code
HIL[HIL] ] L 11 H | L . HIL T
A18J71C24-PRF é st. | PC
K | Ne. No.
Since two characters are used for one N

byte, one-byte data is represented by
the two digits of a hexadecimal number.

POINTl

The designated range of a registration number and the number of
characters must satisfy the following conditions.

e 1 < registration number < 400

* 1 < number of characters < 80

Designation example4|

To register "A15J71C24-PRF" to the fixed message of registration number 100 (the message
wait time is 0 msec).

Sum checking is done in this range.

T T T -1 T i T T T T T T T T T T T T T N
E
N|jo O|F FIC I|Cf0o 1 0 0|1 OA1 S JT71C24 -FPRF|D2
Computer | Q
05 1| 30y, Xy | 46H 481 H3 449 | 0y POH, ITH I0K, 30 w31 1 30 | €1H 31 K $A K S35 3Ty ST H &5 H, 52y, S 201, 50 H 52 H 46 |44y, IZH
T T
A18J71C24-PRF £
NJjo O|F F
Q
06 H| 3044, 30| 46, 484]
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(2) Registering messages from a PC CPU

The following explains the method and gives examples of registering .
messages from a PC CPU.

(a) Registering fixed messages

( Fixed message access area EEPROM

Message data |
8ACH length

8A1H | Message number -'h'""-‘-..._,_ Eﬁ;ﬁ?ge data
Themesssgels |~~~ =~~~ ~—-
B8A2H tegistered when
(V{n+1)8) goes ON. | o 0 v
to Fixed message number n
registration data Fixed message

8CaH

N J
@ V

>Q Message registration

Printer processing completed signal (Xn8)

A18J71C24-PRF

PC CPU (3) ‘

Printer processing request signal (Y (n+1)8)

m
TO
Sequence program

System area Fixed message access area .
Message data
o | ergin®
8A1H | Message number

Message registration
designation

to

N J

1) Designate message registration (01H) to buffer address 800H,
write the message number to be registered to 8A1H, and (using
a sequence program) write the message to be registered to 8A2H
to 8B1H.

After writing to the buffer, turn ON the printer processing request
signal (Y(n+1)8) with a sequence program.
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2) When the printer processing request signal (Y(n+1)8) goes ON,
the A1SJ71C24-PRF writes the message from the buffer to the
EEPROM.

The message of the designated message data length is written to
the EEPROM.

After registration, the A1SJ71C24-PRF turns ON the printer
processing compieted signal (Xn8).

3) After the A18J71C24-PRF has turned ON the printer processing
completed signal (Xn8), turn OFF the printer processing request
signal (Y(n+1)8) with a sequence program.

lMessage registration examﬁl

i) To register "ABCDEFGH" to fixed message registration number
16 (A1SJ71C24-PRF |/O addresses: 20H to 3FH).

(Sequence program)

b o [ Trew [ w [ w
T or T e e | | s
—{ TOP l H2 HBA1 | K16 K1
| Caso | sscorron | oo
o [ e Tram [ [

i |
pads | SET | Y1Fs

TTTT

11

X1E8 l
— { RsT I YiF8

T T

T [ w
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i) To register "ABCDEFGH" to the fixed message No.1 and
“IJKLMNOP" to the fixed message No.2,

(A18J71C24-PRF 1/O addresses: 20 to 3F)

‘_:Aoi_ { Top | Hz [ Heoo | ki [ ki }—
— ———_ToP | Hz [ Heao [ k8 [ Kkt |——
— —— ToP [ He [ Heat | k1 | k1 p——
— ———— AsC__ [ABcDEFGH | Do ——
_ [ seT | M1 }——
_T : e L T —
— ——_ToP_| H2 [ HeA2 [ Do | k4 | —
_ Iﬁf { seT [ vss |——
~ ﬂM 1;8 —|_RsT |  vss |}—
_ —{  seT [ M2 }——
- h?z, [ TmsT [ mi —
- — mrsT [ w2 }——

—1 seT [ mMs  }——
__M|3; [ Top [ Hz [ Hsoo | k1 | k1 |—
- —] TtoP | Hz [ Heao | k8 | kK1 —
_ ——{ toP [ Hz [ Heat | k2 | w1
— —+ AsC_ |KLMNOP| D10 }——
- —{  seT ] M4 }——
- [ msT | Ms i——J

11-21

Message registration
is designated.
Message length is
designated.
Registration message
number is designated.

Message data is
designated.

Registration command

Writing to the fixed
message access area

Registration to the
EEPROM

Message registration
is designated.

Message length is
designated

Registration message
number is designated.

| Message data is

designated.
Registration command
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Data flow when
M1 is turned ON

Data flow when
M4 is turned ON

Do

D2
D3

D10
b1t
D12
D13

M4
— { msT | m -
— [ 7or Hz | HeAz | D10 | K4 |
M5
- - [ ser |  vis
X8
- — | { meT | Y18
- [ seT | ms
M5
- - [ mer | M4
— [
[ msT__ | ™S

MELSEC-A

Writing to the fixed
message access area

Registration to the
EEPROM

Messages of the above example are stored to the EEPROM by
the following procedure:

Message 1: ABCDEFGH

Fixed message access area

8

i

42H(B), 41HA)

44H(D), 43H(C)

Message data

46H(F), 45H(E)

48H{H), 47HG)

42HE), 4HE) |
44H(D), 43H(C) S\, BACH
N
46H(F), 45H(E) | Writng “\8AIH
witha 10 377
s8HH),4THG) | BAZH
N 8A3H
~N
N
. 8AH
\\
o
8A6H
1o
8CoH

Writing when (Y (n+1)8)
is turned ON

Message 2: IJKLMNOP

Fixed message access area

ARG 4SHT) |
~
4CK(L), 4BH(K) S\ 8AOH
e ~
4EH), 4DH(M) | Weting, "N BATH
SOH(P), 4FRO) | o 8A2K
S, gA3H
\\
~.  BAH
~
~ BASH
P
8AGH
to
8COH

8

2

AAH(J), 48H{)

4CH(L), 4BH(K)

4ER(N), 4DH{M)

S0H(P), 4FH(O)

Wiiting when {Y (n+1)8)
is turned ON

11-22

EEPROM

8

42H(B), 41H(A)

445(D), 43H(C)

46H{F), 45H(E)

48H(H), 47H(G)

EEPROM

8

42H(B), 4THA)

44H(D), 43H(C)

46H(F), 45H(E)

48H(H), 47THG)

8

4AH(), 48H()

4CH(L), 4BH(K)

4EH(NY, 4DH(M)

S0H(P), 4FH{O)

+ Area for fixed message No.1

* Area for fixed message No.1
(80 bytes)

. Area for fixed message No.2
(80 bytes)
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(b) Registering free messages

MELSEC-A

Buffer addresses 900H to DF7H are used for the free message
registration area. .

Buffer

to

828H
g29H

to

952H
953H

to
DCEH
DCFH

to

DF7H

Message data length

Registration number 1
Free message area

Message data length

Registration number 2
Free message area

to

Message data length

Registration number 31
Free message area

31 free messages can be registered.

A TO instruction is used for registering a free message.

Iiessage registration examplej

To register "A18J71" in the free message area of registration number 31

(A1SJ71C24-PRF |/O addresses: 20H to 3FH).

{(Sequence program)

— | TOP | H2 |HDCF | Ké K1
ASC A18471 Do
TOP | H2 |HDDO | DO K3

11-23
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11.5.2 Reading messages

(1) Reading messages from the computer

MELSEC-A

The foliowing explains the designated contents and method and gives
an example of a protocol to read a message from the computer.

(a) Command

Command Number of PC CPU Status
Points
Item Sym- Processing Contents Processed During During RUN
ol |ASCH Code per Com- STOP | Swo4 | swos
munications ON OFF
Ir\gzsésage CJ 43H, 4AH Read of fixed message data 40 words o] o] o
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(b) Reading messages (fixed messages)

The following explains the method and gives an example showing
the designation of a protocol to read a message from a computer.

Designation method |
St. No. : Station number

The following explains the designation method for protocol 1.

Character area A
A——————pr
T T 1 T T T T T 1
- | Sum A
Computer | Elst |pe Message | 2o8d num- st | P
P g No. | No. |€ 9| waittime be;ét‘,c;‘f’ m E No. | Ne.
HILIHIL) | L1 1 IHjL HL (ML
71 T T T T T T T
1C24- Num-
A18J71C24-PRF 2 | st | PG |beroff Message data of the read rumber | E [ Sum
x No. | No. |char- {80 characters are fixed.) % | code
[
MILIH|L] } P11 1L L1 11 HIL

Character area B

POINTI

The designated range of the read number must satisfy the following
condition:

s« 1 < read number s 400

[Designation example |
To read the message in which "C24-PRF" of registration number 200 is registered

L T L 1{ T T T 1 T
E A
Camputer N|o OIF FIC J|OJo 2 0 0|8 B S |0 OlFF
Q Sum checking is done in this range. K
o5 me«s-m L e I 081 {501 3041104 454
T T T T r 1 1T+ 1 & 1r-"-7 L)
A18J71C24-PRF  Sum checking is 8 E
done in this range. x[CC[FFle7Ic2s - PRE— ™I (- -
0 [30w 304 30m, 3] 430, 520, I, 20, 50, S0 464,200, 2O OM |

80 characters are always read.

POINT

The registered message and the remaining area (a total of 80 characters)
are read.
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(2) Reading messages from a PC CPU

The foliowing explains the method and gives examples of reading
messages from a PC CPU.

(a) Reading fixed messages

EEPROM Fixed message access area

Message data | @ __.==""

Iengthg _______ Message data length| gagH
________ Message number 8A1TH

___________ The message is

Registration read when Y (n+ 1)8 BAZH

number n goes ON, Fixed message

Fixed massage data

area 1o

8CoH

) \/
><' Message read

Printer processing completed signal (Xn8)

A18J71C24-PRF

PC CPU @)
Printer processing request signal (Y{n+1)8)

M
TO
Sequence program

A
. N

System area

B800H oz2H

Message registration designation

Message area

satH |Message number

. y

1} Designate message read (02H) to buffer address 800H with a
sequence program, and write the message number that is read
to 8A1TH. After writing to the buffer, use a sequence program to
turn ON the printer processing request signal (Y(n+ 1)8).

2) When the printer processing request signal (Y(n+ 1)8) goes ON,
the A1SJ71C24-PRF reads a message from EEPROM to a fixed
message area of the buffer. After reading is executed, the
A2CCPUC24-PRF turns ON the printer processing completed
signal (Xn8).
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3) After the printer function has turned ON the printer processing
completed signal (Xn8), turn OFF the printer processing request
signal (Y({n+ 1)8) with a sequence program.

|[Message reading example|

To read THE fixed message of registration number 16
(A1SJ71C24-PRF |/O addresses: 20H to 3FH.)

(Sequence program)

__| | TOP Hz M800 K2 Ki
L L Top H2 MBA1 K16 K1
MO

—f seT | vae

— } RST | Y38

SET Mo
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(b) Reading free messages

A FROM instruction from the buffer is used for reading free mes-
sages.

[Message reading example|

To read the free message registered in registration number 31 to
DO to D3 (A1SJ71C24-PRF 1/O addresses: 20H to 3FH.)

(Sequence program)

—b FROMP| H2 HDCF D1 Ki
FROMP| H2 HDDO | D1 K1

' { FROMP| H2 HDD1 D2 K1
LiFROMP | H2 |HDD2 D3 K1
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11.6 Message Output

This section explains the procedure for outputting a registered message to

the printer.

11.6.1 Designating the schedule area

MELSEC-A

The message is output by designating the message output to buffer address
800H (message function designation area) and setting a fixedffree message
number at a schedule area (820H to 887H).

820H
821H
822H
823H

g824H

to

887TH
8s8s8H

1o
89FH

Schedule area

Qutput CR/LF designa-

tion

Qutput peinter
designation

Number of outputs
deasignation

Output number ist

Output number 2nd

Qutput number 100th

Unusable

--------- Designate whether CR/LF is output.

......... Designate the schedule area position
where the output begins.

* Number of outpuls designation .

-------- Designate the fixed/free message to
be output to the printer.

POINT]

Section 11.5.2 gives details about schedule area item setting.
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11.6.2 Message output timing

. The following example explains the timing when registration number 15 of a
fixed message and registration number 0 of a free message are output.

- A

EEPROM
Fixed
message
registration
number 15 1)
General-purpose
printer with an
Buffer RS-232C
(2) interface
. Free
message
registration
number 0
(1) message is output to the
printer and then (2}.

@) \/
. ><, Message output

A18J71C24-PRF

&)

Printer processing completed
signal Xn8

PCCPU rr

Printer processing request
signal Y{n+1)8

°
Sequence program

f System area \

800H +— Message output designation
Schedule area
820H 00H +— CR/LF not designated.
821H 00H +— QOutput from the head
822H 02H *+— Two outputs
OFH +— Fixed message registration
823H 500000 number 15 9 °
824H +— Free message registration
number 0 W,
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{1) Write a message output (03H) in buffer 800H with a sequence program,
and set each item of a schedule area.

After writing to the buffer. use a sequence program to turn ON the printer
processing request signal (Y(rn+1)8).

{2) When the printer processing request signai (Y{n+1)8) goes ON, mes-
sages are output in the order set by the A13J71C24-PRF at the schedule
area. After outputting is completed, the A15J71C24-PRF turns ON the
printer processing completed signal (Xn8).

(3) After the printer function has turned CN the printer processing completed
signal {Xn8), turn OFF the printer processing request signal (Y(n+1)8)
with a sequence program.
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11.7 Registered Message Test OQutput

. A currently registered fixed message is output from registration number 1 to
the printer by designating a registered message test ocutput (04H) to buffer

address 800H.

Xy Fixed message test output

Printer processing completed
signal (Xn8)

A18J71C24-PRF

PC CPU v,
7 ¥

Printer processing request
. signal (Y {n+1)8)
T

System area

The registered message test

800H 04H output designation

Registered message test output example

ek 001 *hkk

MITSUBISHI ELECTRIC

F*kkk 002 hkdck

A18J71C24-PRF

. Akkk 003 dokkk

PRINT SAMPLE
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11.8 Printer Test

This function tests the printer output by designating a printer test (05H) to .
buffer address 800H.

X' Printer test output

Printer processing completed
signal (Xn8)

A18J71C24-PRF

PC CPU »,
Printer processing request r

signal (Y {n+1)8)
processing

System area

800H «+— Printer test designation

Printer test example|

I"#$%&°( }*+,-./0123456789:;<=>2@ABCDEFGHIJKLMNOPQRSTUVWXYZ[ | ]* _‘abodefghijkimnopqgrstuvwxyz{]} ~
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11.9 Example of a Printer Output Program Using the Printer Function

This section gives an example of a printer output sequence program using
the printer function.

(1) Printer..........c.coooiiveenn General-purpose printer
(2) Mode setting switch.....5
(3) Setting switch (for transmission specifications, etc.)

The manual of utilized printer gives details about settings, such as
transmission specifications.

{(4) Output example

PRODUCT I N R s s
* x* * * *x x * =x *x * x k * ¥ x ¥ % * * X
* M ODEL * UANT I T Y *
* x Kk ¥ Kx *x * w *x * =w * *x * *¥ *x * £ *x %
*A1 S J 7 1C2 4 ¥ *
* - PRF * 375 *
* ok A H ® * X Kk % * * x k& * & * *x Xk *x X
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(6) Sequence program
Mo038
o it | Top |Hoooo [Hosoo | k20 [ ki |——
- | asc | probuct [ b0 |——
— { *PRODUCTION
| asc [ lonmesu | b4 |F— | PRODuCTH
istered to the fr
— —{asc | s | o8 1| messagecrea
— | ToP |Hoooo [Hoeo1 [ Do | k1o F—
: e [
MO
60 — | Top [Hoooo [Hos2e | k2o | ki F—]
— i asc | * mopEL | D12 |—]
— —1 Asc | * quanT | b1 |
**MODEL* QUANTITY*"
—~  asc | imyr [ peo F—— is registered to the free
message area.
— | Top [Hoooo [Hoeza| D12 | kio |—
. = ¢
-
M1
120 —1 — | Top [Hoooo [Hoes2 [ k20 | k1 F——
— — asc | *a1su7ic | p2a ——
— | asc | 24+ | pes |— .
| ArsI7ICRAm s
- —{ asc | * | Ds2 |— L?SL?Z;?J&?E' free
— | ToP | Hoooo [Hoess | D24 | k1o |——
— SET
— RST
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180 hlnar T ToP | Hoooo [Hoe7B| K20 | K1 |——]
= —{ asc | * PR | Dss [
— { asc | Frars | Dao ]
- Thse |+ T om | reguedtomoties
message area.
— — toP [Hoooo [Hoszc| D3s | k1o
— SET
— RST
240 N:E:— — tor [Hoooo [Hosao | k1t | k1 [ |
— { 7oP |Hoooo [Hosao [ k2o | K1 |
- { ToP [Hoooo [Hosa1 ]| k1 | ki f——-—
— [asc | oo | Dag |
= [ asc | w=mox | Ds2 [
— { asc | == [ b6
— SET | m4 | eeeesessemant
s |1 e
— —{ 7op [ Hoooo [ Hosaz | Das | k10 |
— Mf/r" SET
- el RST
— SET
- o RST | M4 |
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M5
330 LA
Meé
334 — — |_top [Hoooo [Hosoo | k3 | ki1
— | Top | Hoooo [Hos20 [ ko | ki
— |_Top [Hoooo [Hos21 [ ko | ki
— | ToP |Hoooo [Hos2z | k7 | ki
— | Top | Hoooo [ Hos23 [ Heoot | ki
— | ToP [ Hoooo [Hosz24 [ Hooot | ki
— —{ _TOP | Hoooo [ Hos25 [ Hsooz | ki1
— |_Top | Hoooo [ Hosze [Hooo1 | ki1
— |_ToP | Hoooo [ Hos27 [Heoos | i
M7
434 [—F
Yo1s
436 —
X008
438 |
T0
1
M7
442 i
To
445 |—
CIRCUIT END

Ps | ms |

]

|_ToP [Hoo0o [ Hos2s [Heooa | k1 |—

|_ToP | Hoooo [ Hosze [Hooot | ki |——

SET

>/

RST

SET

RST | Ms |

RST

—| FROM | Hoooo [Hosot [ D100 [ k1 |——

11-37
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Registered message is
output to the printer.

Error is read out.




[TROUBLESHOOTING]

This section describes the troubleshooting procedures for the CPU, computer link, and printer func-
tions of the A18J71C24-R2 and A15471C24-PRF.



12. TROUBLESHOOTING

12. TROUBLESHOOTING

This chapter describes errors which can occur with the A1SJ71C24 procedures. .

121 NAK Error Codes with Dedicated Protocols

MELSEC-A

Table 12.1 gives the error codes and their descriptions when the NAK code
is transmitted between the computer and the PC CPU as 2-digit ASCII

(hexadecimal) between 00H and FFH.

If several errors occur simultaneously, the code with the lowest number takes

precedence and is transmitted.

If any of the following errors occur, the transmission sequences are initialized
and LED NEU (LED No. 8) is turned ON,

Table 12.1 Error Code List

designated to be used with A1SCPU.)
The set device number does not exist in the set PC CPUL

(3) The device number is not set with the re-
quired number of characters.
{ACPU common command: 5 characters,
ARACPU dedicated command: 7 characters)

Error Code Indicator
Hexadecimal) Error Error Description LED No. Corraective Actions
Invalid access has been made during RUN. (1) Start communicationss after
Disable (1) Data has been written to a A1SCPU with N turning ON SWO04.
00H gililmg the SW04 OFF (write disable during RUN). (LED No.11) | (2) Write parameters after set-
(2) Sequence program and parameters have ting the A1SCPU 1o STOP.
been writien,
Parity error Check ol toc0l
Parity With the SW09 ON (parity enabled), the IS prilaasuiruig-tf it o
J e the SW setting or
91H error parity check result does not match the (LED No.12) data.g sHing
state of SW10 (odd/even parity).
Sum check error
Sum With the SW12 ON (sum check enabled), P/S Check data transmitted from
02H check the sum check result of received data computer and sum check
errar does not match the sum check ¢ode of (LED No.12) [ [osult. Correct invalid data.
transmitted data, i.e., send data is dif-
ferent from received data.
Communications protocol not valid. Check and correct the mode
08H Protocol Communications have been made with a PRO setting switch position and
error protocol different from the one set by the (LED No.13} | control protocol and restart
mode setting switch. data communications.
Frami Framing error slo Ch th tti f SW11
raming . ange the setting o
04H error Data does not match the setting of SW11 (LED No.14) | or the control protocol.
{stop bit).
Overrun error D the data t .
acrea -
05H eor\lf_g:wﬂ New data has been transmitted before SIO sion spzzd :ndi:tst;ar? zr:tlas
A1SJ71C24 receives ail the preceding (LED No.14) | communications.
data.
Character area A, B, or C error, or designated (1) Check and correct the char-
command does not exist. acter area A,B, or C and res-
(1) The designation of the character area A, tart data communications.
B, or C far the control protaco! set with the . .y
mode setting switch is not correct. @ f::g‘; 1‘”::3%?: :'Gts"égac'
Character {2) A command used with the protocol does not exist. PRO User's Manual to correct the
08H ares emor (For example, a subsequence program was (LED No.13) designated commands, and

restart data communications.

(3) See Section 8.7,1 to correct
the number of setti
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(Hexadocimal Error Error Description ng?::r Corrective Actions
Character error received. PRO
Character A character other than "A to 2", “0 to §°, LED N Check and t data
O7H error " " and control codes in Section 8.4.5 (1) { ©.13) e corree ’
has been
Buffer memory is unable to make communica-
PC CPU tions with the PC CPU. C/N Use a PC CPU which can par-
O8H  |access The PG CPU is not the type mentioned in | (LED No.11) | form data communications.
Section 2.2.
Defined PC CPU number does not exist. Change the PC CPU number
PC CPU The PC CPU number designated with the CN to the selt (FFH) or a station
10H number protecol was not the self (FFH) or a sta- (LED No.11) number set with the MELSEC-
error tion number set with the MELSECNET link ' NET link parameters, and res-
parameters. tart data communications.
Incorrect communications between an o
A18J71C24 and a A1SCPU. rf!etﬁtart data commtm)lce;ltlmlls.
e error recurs, (a) chec
After_ the A1S.J71C24 has correctly for noise andfor other causes,
11H Mode error received a request from the computer, nor- — or (b) replace the
mal data communications is not performed A1SJ71C24. Rastart data
between the A1SJ71C24 and A1SCPU due communications.
fo noise or some other reason.
Special Special function module designation error,
pecial . ) )
function A special function module, having bufter CIN Check control protocol data or
12H module memory and capable of performing data N change the special function
designa- communications, is not placed in the desig- (LED No.11} | module location.
tion errer nated special function module number's
position. Or the module number is wrong.
Program Error in the designation of a sequence pro- Designate a step number
step gram step number. PRO which lies within the desig-
13H number A step number was designated which lies (LED No.13) nated range, or change the
designa- outside the program range designated by ) parameters and restart trans-
tion error the PC CPU parameters. mission.
Remote RUN/STOP impossible. Check 1 d ; ;
Remote Remote STOP/PAUSE has already been PRO ecp Por anc esel remate
18H STOP/PAUSE from another
error executed from another medule (such as (LED No.13) | module.
another A18J71C24).
Data link Access was made to a station with which CIN .
20H error communications has been discontinued. (LED No.11) Check the state of data link.
Special Memory access to the special function module A1SCPU, base unit, special
function cannot be made (for command TR, TW). oM function module or
211 |module | (1) Special function module control bus error. | (LED No.11) | A1 Sa71C24 hardware faut,
bus error (2) Special function module breakdown, representative.

(1) Error codes 00H to 08H are transmitted to a computer after diagnosis by an A1SJ71C24,

when access is made by the computer to the A15J71C24.

(2) Error codes 10H to 21H are transmitted from an A1SJ71C24 to a computer after diagnosis

by a PC CPU when access is made by an A1SJ71C24 to the PC CPU.
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122 Bidirectional Mode Error Codes

Table 12.2 gives the error codes, error descriptions, and corrective actions .
for errors which may occur during bidirectional mode communications.

The following error codes {1-word integers) are transmitted in order of the
lower byte and the higher byte immediately following the NAK code when an
error has occurred. (e.g., when the error code is 014, 01 is transmitted first,
and then 00H is transmitted.) ‘

Table 12.2 Error Code List

Error Code
{Hexadecimal)

Error Descriptions

Corrective Actions

01H

Send data length error

Either (a) make the setting size of the send data length
storage area in the buffer memory for bidirectional
transmission smaller than the size of the send data storage
area, or (b) set the send data length to “1" or greater,
(Data which does not have a data part ¢annot be
transmitted using the bidirectional mode.}

02H

Response message time-out error

Set the computer so that it transmits the response mes-
sage (in response to the data received from the
A18J71C24) to the A1SJ71C24 within the set value of the
time-cut time setting area (address 113H) in the
A18J71C24 buffer memory.

03H

Simultaneous transmission error

Either (a) intsrlock the computar with the A1SJ71C24 so
that they cannot begin transmitting data simultaneously to
each other, or (b} set the data valid/invalid setting area (ad-
dress 114H) in the A1S8J71C24 buffer memory to “valid”.

10H

Error code is not received when the
NAK code is received

When the computer transmits the NAK code to the
A18J71C24 in response to the data received from the
A18J71C24, an error code should be added immediately
after the NAK code.

22H-5FH

Errors designated by the user

Thgse error codes are added to immediately after the NAK
code,
Take corrective actions according to the procedure fixed by
user,

80H

SIO error at data receive
Framing error
Overrun error

* Transmit data from the computer according to the foliow-
ing settings with the A1SJ71C24 (see Section 4,3.2 for
SW04 to SW11),

+ Data bit length with SW08
+ Transmission speod with SW05 to SWO07
+ Stop bit length with SW11

* Use insulation transformers (noise-cutting transformers)
to eliminate noise.

81H

Check sum error
Parity error (only at data receive)

* To transmit the check sum to the A18J71C24, cbtain the
check sum as described in Section 10.5.2.
Set the check sum enable/disable setting area (address
115H) in the A18J71C24 buffer memory to “disable”, so
that the check sum is not transmitted.

» Transmit data from the computer according to settings
with SW08 and SW10 of the A18J71C24.

83H

Received data length error

Either (a) make the data part length and the set value of
the data part length of the receive message less than the
size of the received data storage area, or (b) transmit
correctly the data length {(0001H or more) contained in the
message which is transmitted to the A1SJ71C24.
(Data which does not have the data part cannot be
transmitted using the bidirectional mode.)

83H

Received data time-out error

When data is transmitted from the computer, set the actual
length of the data part to the data length part.
{The A1SJ71C24 executes the time-out check (as set with
address 113H of the huffer memory) it it fails 1o receive
data of a set length. This error occurs when it fails 1o
receive the next data within the set time.)
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12.3 Error codes when using a printer function
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Table 12.3 gives the error codes, error contents, and corrective actions for
errors which occur when using a printer function.

Processing is not executed if any of these errors occur.

To restart process execution, write 00H to buffer address 801H. (This must
be dene when a printer processing request signal {Y1F8) is OFF.)

Table 12.3 Error Code List

Error Code
{(Hexadecimal)

Error Descriptions

Corrective Actions

00H

No error

01H

Function designation
error

The function designation made from the com-
puter or PC CPU is different from that desig-
nated at buffer address 800H. Designate the
correct function from the computer or PC CPU,

ozH

Designated number
error

The designated message number is not in the
following range:

0 < Designated number < 400
Set the designated number in this range.

03H

Number of characters
error

The designated number of characters is not in
the following range:

0 < Number of characters < 80
Set the number of characters in this range.

04H

Number of outputs
error

The designated number ot outputs is not in
the following range:

0 < Number of outputs < 99
Set the number of cutputs in this range.

05H

Message designation
error

The designated message does not exist in the
free/fixed message areas. Desighate a cor-
rect message.

06H

EEPROM error

The message registered in the EEPROM is dif-
ferant from the one before registration,

o7H

Interruption

¥({n+1)C goes ON, and the printer output is in-
terrupted.
Turn ¥{n+1)8 OFF to restart the printer.

08H

Printer processing
error

After the printer processing request signal
(Y(n+1)8) was turned ON, the printer process-
ing completed signal (Xn8) was turned ON
betore the printer processing request signal
(Y{n+1)8) was turned OFF.

09H

Mode setting error

The mode setting switch is not set to a num-
ber from 5" to "8".
Set it to “5" to "B".

FFH

Buffer write error

An error occurred during data communications
with a PC CPU. Reset the A2CCPUC24
(-PRF) and retry communications.
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This section describes basic troubleshooting procedures for the A1SJ71C24. .
The User’s Manuals give information on PC CPU module troubleshooting.

12.4.1 Troubleshooting flow chart
The state of errors is described as follows:

(1) Computer link function

= )

See Section 12.4.2 when the “RUN" LED is
turned OFF,

Is the “RUN" LED of the
A18J71C24 OFF?

Although
communications has been
made, is the neutral state
unchanged?

YES See Section 12.4.3 when the neutral state
does not change.

Has the data not been
received?

See Section 12.4.3 when the data is not
received,

See Section 12.4.4 when the C/N (LED No. 11)

th LED No.
Is the CINO(N? Ne.11) is turned ON.

Is communications
sometimes made and
sometimes not?

YES See Section 12.4.5 when the communications
somatimes fails,

If only “NAK" is received, an “error code” is
fransmitted according to the protocol. Check
the error codes in Sections 12.1 or 12.2.

Is only NAK received?

Is undecoded data
transmitted?

See Section 12.4.6 when undecoded data is
fransmitted.
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(2) Printer functions

( Y
Error Occurence Contents
L. -y
Printer functions cannot be Soe Section 12.4.7.
used. When printer tunctions cannot be used.
i L See Section 12.4.8.
Output to the printer is disabled. When output to the printer is disabled.
The message cannot be See Section 12.4.9. _
registered. When the meassage cannot be registered.
See Section 12.4.10.
Wreong characters are output. When wrong characters are output.
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12.4.2 When the “RUN” LED is turned OFF

[ The "RUN" LED is OFF l

Is the
transmission
specifications setting switc
of the A1SJ71C24
correct?,

After correcting the switch
setting, reset the A1SCPU.

!s the "RUN" LED ON?

NO

Is there a A1SCPU
error?

Eliminate the error and reset.

Is the power ON? Turn the power ON.

Is the “RUN" LED ON?

NO
Is the line ] ]
voltage within the desig- NO Adjust the line voltage to the
nated range? designated range.
YES

A possible cause may be
insufficient power capacity.
Calculate current consumption,

Is the “RUN" LED ON?

NO

Is the line
capacity of the power
upply module OK2

Replace with a higher capacity
power supply module.

External noise may have
influenced the A18J71C24's
operation. To reset, switch
power OFF, then ON.

Consult the nearest Mitsubishi

Is the “RUN" LED ON? \
representative.

YES

( End ]

12-7



12. TROUBLESHOOTING

12.4.3 When the neutral state does not change or data is not received

MELSEC-A

The A18J71C24 LED remains ON indicating (a) the neutral state, or (b) that
communications is disabled (even though a communications request is made
to the A1SJ71C24). The computer cannot receive data.

Neutral state does not
change.

Is the
communications mode
set correctly?

Is the signal line
connected?

transmitted from the
computer?

Does the

Match the computer and
A1SJ71C24 settings
(see Section 4.3.2).

Connect the signal line
{see Section 4.5).

Transmit data from the
computer.

YES

computer control the

A1S8J71C24 CD
signal?

NO

1 |

Either (a) set the CD signal so
that itis always ON during ful-
duplex communications, or (b}
set the RS-232C CD

terminal check to "disabled”,
Set the RS-232C CD terminal
check 1o "enabled” during half-
duplex communications. Also,
set the computer so that the sig-
nal tums ON/OFF using the
timing mentioned in Section 5.4.

( Data is not received.

)

is the signal line
connected?
*2

data list of the set
dedicated protoco
correct?

YES

Is the
ready signal
(gN‘?g

A18J71C24 CO,

PerfN
the self-loopback test.

NO

|s the result
OK?

erform
the loopback test.

NO

Is the result
OK?

data
communications

NO

with the computer.

Is the result
0oK?

End

omputer data termina

computer control the

Connect the signal line
(see Section 4.5).

NO

Send data which
complies with the set
dedicated protocol.

Keep the data terminal
ready signal ON.

Mitsubishi
representative.

Consult the nearest

POINTSl

(1) Check point *1

» Make sure the A1SJ71C24 RD
signal line is connected to the
computer SD signal line.

« Check the multidrop line

connection.
{2) Check point *2

» Make sure the A1SJ71C24 SD
signal line is connected to the
computer RD signal line.

» Check the multidrop line
connection.

12—
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12.4.4 Whenthe C/N (LED No. 11) is turned ON

ON.

[ Is LED No. 11 ON? J

NO

Is the A1SCPU ?

MELSEC-A

Flow chart to use when the C/N (LED No. 11) on the A1SJ71C24 panel turn.

NO

Is there a A1SCPU error?

Replace the PC CPU with A1SCPU.

Is the ATSCPU in RUN?

Has invalid NO

Reset the A1SCPU.

data been transmitted
during RUN?

YES

Is communications
done with a special function
module?

NO

pecial function modute

with buffer memory located NO

* {
Stop the A1SCPU, or depending on
communications data, set write
during RUN of the A1S8J71C24 to
“enabled”.

at an accessed /O
number?

Is the

accessed special functic NO

Check and correct the |/O number,

module operating
properly?

YES

1

Consult the nearest Mitsubishi
representative.

12-9
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Special function module control bus
error. Possible AISCPU module,
base unit, or special

funetion module error.

|

Change modules.

I

Consult the nearest Mitsubishi
representative.
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12.4.5 When communications sometimes fails

[ Communications sometimes fails. J

Is mode setting with A18J71C24
either of “1" fo "5"7

Is only

MELSEC-A

]

Set mode to “1" to "5".

RS-232C used to connect YES
he A1SJ71C24 to an externa
device?
NO
Is the signal cable connection
OK?
Does A1SJ71C24 CD NO

1

Change the cabie or correct the ¢on-
nection.

signal repeatedly switch
ON/CFF?

Consult the nearest Mitsubishi
representative.

12-10
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When the A18J71C24 CD signal in
the full-duplex transmission is
controlled by the computer, either
(a) control the signal so that itis
always ON, or (b) set the CD
terminal check to “disabled",

Set the RS-232C CD terminal check
to “enabled” in the half-duplex
communications. Also, set the
computer so that the signal turns
ON/OFF at the timing mentioned in
Section 5.4.
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12.4.6 When undecoded data is transmitted

Use this flow chart when the A1SJ71C24 (in response to data from the
computer) transmits code and data which is not included in the control code.

[ Undecoded data is transmitted. )

Does parity setting NO
between the computer and the
A18J71C24 match? 1]
Correct the parity setting.
Does the data NO
length setting between the
gomputer and the A1SJ71C2 1

match?

Correct the data length setting.

Does the stop NO
bit setting between the computer 1
and the A1SJ71C24
match?
Correct the stop bit setting.
Do the computer NO
and the A1SJ71C24 transmission
speed settings match? )}
Maich the computer and the A1SJ71C24
fransmission speed settings,
Consult the nearest Mitsubishi
representative,

12-1
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12.4.7 When printer functions cannot be used
L Printer functions cannot be used. J
Is an A1SJ71C24-PRF NO 7

being used?

Other modules cannot use this printer
function. Use an A15J71C24-PRF.

Is the mode setting switch NO

4

correctly set?

Set the mode setting swiich from 5.

Is the buffer setting been NO

executed?

1

Set a printer function at buffer address
BOOH.

Consult your nearest Mitsubishi rep-
resentative with details.
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12.4.8 When output to the printer is disabled
[Data cannot be oulput to the printer. J
YES
ts there an error in the CPU? 1

NO

Remove the cause of the error, and
reset the CPU.

Is the CPU in the RUN state?

NO

1

Move the keyswitch on the CPU from
STOP to RUN.

|s the mode setting switch
correctly set? ;

Is the printer - NO

1

Set the mode setting switch from 5.

function designated in the
buffer?

NO

1

Designate the printer function at buffer
address 800H.

Is the printer connected?

Is the power to the printer NO

1

Check that the printer is connected.

turned ON?

NO

1

Turn ON the power to the printer.

Is the message registered?

Consult your nearest Mitsubishi rep-
resentative with details.

12-13
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Register the message.
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MELSEC-A
12.4.9 When the message cannot be registered
l The message cannct be registered. J
Is message registration desig- NO 1
nated in the buffer?
Designate message registration at
buffer address 800H.
Is the mode setting switch NO
correctly set? )
Set the mode setting switch from 5.
YES

ls the message registered
from a computer?

3

Check the connections to a computer.

Consult your nearest Mitsubishi rep-
resentative with details.

12-14
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12.4.10 When wrong characters are output

l Wrong characters are output. j

Do the
printer and the NO

MELSEC-A

computer link have the same
parity check
setting?

YES

Do the
printer and the NO

i

Make the parity check setting of the
printer and the computer link the same.

computer link have the same
data length
setting?

YES

Do the
printer and the computer NO

;!

Make the data length setting of the
printer and the computer link the same.

link have the same stop
bit setting?

YES

Co the
printer and the NO

!

Make the stop bit setting of the printer
and the computer link the same.

computer link have the same
transmission speed
setting?

YES

YES

1

Make the transmission speed setting of
the printer and the computer link the
same,

ls a wrong character being
output?

NO

Consult your nearest Mitsubishi rep-
resentative with details.

12-15
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[APPENDICES]

This section explains compatibility with an A18J71C24-56, communications time between a CPU and
a computer link, and the A-series special-function module buffer addresses.
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APPENDICES
APPENDIX 1 PRECAUTIONS CONCERNING COMPATIBILITY ANDTHEUSEOF ()
EXISTING PROGRAMS PREPARED FOR THE AJ71C24-S6 COMPUTER
LINK MODUL

The following sections describe precautions which should be taken when
using the A1S8J71C24-R2 computer link module or the A1SJ71C24-PRF
computer link/printer function module (hereafter called the A1SJ71C24).

These precautions cover compatibility with the AJ71C24-S6 computer link
module (hereafter called the AJ71C24-S6), the use of existing programs
prepared for the AJ71C24-56, and procedures for changing, adding, and
instailing modules to the existing network.

1.1  Compatibility

The A1SJ71C24 and the AJ71C24-S6 use the same basic programs (PC CPU
programs and computer programs).

However, m:n data communications cannot be done using an RS-422.
(The A1SJ71C24 has no RS-422))

1.2 Precautions When Using Existing Programs

The following describes the precautions to take when the A1SJ71C24 is
replaced by the AJ71C24-S6.

(1) The time required for communications with a PC CPU differs between
the A18J71C24 and the AJ71C24-86. The User’s Manual for each type
of module gives details.

(2) Sincethe A1SJ71C24 has no RS-422, m:n data communications cannot
be done using an RS-422.

1.3 Function Comparison

The following table gives the function comparison between the A15J71C24
and the AJ71C24-86;

Module
AJ71C24-S6 A1SJ71C24 See Section
Function

When the PC CPU is on line, the dedicated protocol format

Mode switching is selected from 1 10 4 and the mode is switched between g 6
_ the ne-protocol and the bidirectional modes. )
DC code control Controls the transmission/receive using the DC1 to DC4. ;gp &

APP — 1
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APPENDIX2 ASCIl CODE TABLE

Character codes used for the computer link are shown below. (7-bit codes)

MSD 0 1 2 3 -1 5 6 7

LsSDh 000 001 010 o1 100 101 110 11
0 0000 NUL DLE SP 0 @ P ~ p
1 0001 SOH DCH ! 1 A Q a q
2 0010 STX DC2 " 2 B R b r
3 0011 ETX DC3 # 3 [#] S c s
4 0100 ECT DC4 $ 4 D T d t
5 0101 ENQ NAK % 5 E U e u
[ 0110 ACK SYN & 6 F v f v
7 0111 BEL ETB / 7 G W g w
8 1000 BS CAN { 8 H X h X
9 1001 HT EM ) o] | Y i y
A 1010 LF 3SUB * : J z j z
B 1011 vT ESC + : K { k {
C 1100 FF FS , < L \ | J
D 1101 CR GS - = M | m }
E 1110 210) RS . > N 1 n ~

F 1111 sl Vs ! ? O -— o DEL
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APPENDIX3 DTR CONTROL

This appendix explains DTR controt.

(1)

&)

G

DTR signal 1

ON

OFF: receive disabled

Explanation of DTR control

DTR control enables and disables data communications with an external
device via the A1SJ71C24 RS-232C by means of the DSR and DTR
signals.

Data received from an external device is stored in the A1SJ71C24
no-protocol receive buffer memory area via the OS memory area.

Under the following conditions, the A1SJ71C24 temporarily stores
received data to its OS area. When transfer to the no-protocol receive
buffer memory is enabled (read request signal Xn1 is OFF), data is
transferred until the receive completed code is received, or until the fixed
length of data has been transmitted.

Conditions:

1) When there is too much data for the buffer memory because the
received data length exceeds the no-protocol receive buffer
memory area.

2) When data is transmitted from an external device before the PC
CPU reads the data received previously.

The size of the receive data storage area of A1SJ71C24 OS area is 279
bytes. It turns the DTR signal ON and OFF as follows:

» less than 10 bytes storage area free : OFF
= more than 41 bytes storage area free : ON

When received data is cleared as described in Section 9.5 (5), all data
in the OS area is cleared at the same time as data in the no-protocol
receive buffer memory area.

ON ON

OFF OFF

: receive enabled ] H
t

Receive ) '

ready A18J71C24 A1SJ71C24 memory
memory (OS area) (OS area)

¥ -

I |
I |
| 1
I 1
| 1

(Data
304 bytes (Data 304 bytes| | g1orage)

storage)

Free area | |41 bytes
Free area 1:10 bytes |

APP -3




APPENDICES

MELSEC-A

APPENDIX4 DC CODE CONTROL

. This section explains DC code control done by the OS of an A1SJ71C24 when
the DC code controfl is specified in the send control specification area (buffer
address 11AH) of an A1SJ71C24. This control operation can be executed at
data receive in the no-protocol/bidirectional mode using the RS-232C of the
A18J71C24.

The figures in this section assume a no-protocol mode.

A control code (ENQ, ACK, NAK, check sum, and error code) is included in
the bidirectional mode data.

41 DC1/DC3 Send Control

(1

. (2)

(3)

¢ @

(8)

DC1/DC3 is used to inform an external device whether DC1 and DC3
have been received.

The control data is the same as the DTR control shown in Appendix 5.
An A1SJ71C24 transmits DC1 or DC3 to the external device instead of

turning the DTR signal ON and OFF.

The DTR control of Appendix 5 gives details about send timing of DC1
and DC3.

The DTR signal ON or OFF signals are expressed as follows in this
manual.

{The DTR control) {DC1/DC3 control)
DTR signal OFF
DTR signal ON

DC3 transmission

DCT transmission

DC1/DC3 send control can only be done using full-duplex communica-
tions.

Do not include DC1/DC3 in the send data specified by the user.

When an OS receive area cannot store received data, until storage of
that received data is enabled, that received data is ignored.

External device Data Data
D D
A1SJ71C24 c c >
3 1
(Data is stored)
Data
304 bytes (Data storage)
41 bytes
10 bytes Empty area or more
Empty area
or less

( After completing the read from )
the sequence program
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POINTS]

(1) When the power supply is turned ON or the PC CPU is reset, DC1 is
not transmitted to the external device.

The state is the same as when DC1 was transmitted.

(2) If transmitted, DC1/DC3 can be switched.

Section *.* gives switching method details.

42 DC2/DC4 Send Control
(1) DC2/DC4 send control is discussed below.

The A1SJ71C24 adds DC2 to the head of the transmitted data and DC4

to the end of the transmitted data under the following two conditions:

(a) When data is transmitted from the A1SJ71C24 to an external device.

(b) When response data (ACK/NAK) is transmitted for data receive in a
bidirectional mode

(2) DC2 and DC4 are not included in the data the user transmits from an
external device to the A1SJ71C24,

If it is necessary to include DC2 and DC4 in data, do not do receive
control of DC2/DC4.

Extornal device

A1SJ71C24 Data

OO

00

Send order
4.3 DC1/DC3 Receive Control

(1} DC1/DC3receive control is send control under the following circumstan-
ces:

When data is transmitted from the A1SJ71C24 to an external device and
when response data (ACK/NAK) is transmitted for data receive in the
bidirectional mode

(a) When DC3 is received from the external device, the A18J71C24
interrupts the data send.

The user cannot access the received DC3.

(b) When DC1 is received from the external device, the A18J71C24
restarts the data send.

Transmitted data that was interrupted by receiving DC3 is trans-
mitted.

The user cannot access the received DC1.
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(2)

3

(4)

(8)

D D
External device (g ?

MELSEC-A

When DC1 is received, until the following DC3 is received, received DC1
is processed as data.

When DC3 is received, until the following DC1 is received, received DC3
is processed as data.

When received data cannot be stored in an OS receive area, that
received data is ignored until the following received data is stored.

DC1/DC3 receive cantrol can only be done using full-duplex communica-
tions.

A1SJT1C24 Data Data

POINT

When the power supply is turned ON or the PC CPU is reset, DC1 is not
received form the external device.

The state is the same as when DC1 was received.

4.4 DC2/DC4 Receive Control

(1)

(@)

(3)

(4)

DC2/DC4 receive control is discussed below.

When an A1S471C24 receives data from the external device, the
A18J71C24 stores the follewing data in an A18J71C24 buffer or a
receive area for OS as valid data.

The data is data supplemented by DC2 and DC4.

In this case, the user cannot access the received DC2/DC4.

When DC2 is received, until DC4 is received, received DC2 is processed
as data.

When DC4 is received, until DC2 is received, all received data is
disregarded as invalid data.

PC2 and DC4 cannot be included in user data which is transmitted from
an external device to the A1SJ71C24,

When it is necessary to include DC2 and DC4, do not do receive control
of DC2/DC4,

D D D D
c (¥ Any data C (o]
External device 2 Data 4 Tny & 5 Data 4
A1SJ71C24 — — -
Stored in the The A1S8J71C24 Stored in the
A18J71C24 buffer or ignores this data. A18J71C24 buffer or
the OS receive area the OS receive area.
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APPENDIX5 COMMUNICATIONS TIME BETWEEN AN A1SCPU AND AN A1SJ71C24

When the A1SCPU is in the run state, data is processed after executing the .
END instruction in response to a request from the A1SJ71C24. Section 3.3.1
gives the minimum number of devices processed per communications.

The intervening times (i.e. by how much the scan time increases) for each
processing operation and its corresponding processing times (indicated in
number of scans) are shown below,

Intervening Times
ltem Com- {Scan Time Increases) Scan Count Required for
mand Processing
Al1S Access Data Unit
Bateh Bit units BR 0.76 ms 256 devices 1 scan
read Word {2 scans for device “R"
devices WR 1.13 ms 64 devices only}
Bit units BW 1.13 ms 160 devices 2 scans
Batch (1 scan when “enable
write Word . during RUN" is set [ex-
devices ww 1.13 ms 64 devices cluding R])
Test Bit units BT i.13 ms 20 devices 2 scans
Device (ran- (1 scan when “enable
memory dom Word . during RUN" is set [ex-
write) devices WT 1.13 ms 10 devices cluding R])
Monitor | Bit units BM —
data _ _
:-gg:strat :\:;\’r?c’es WM 1 scan for device “R" only
Device
data Bit units | MB 2.02 ms 40 devices
Monitor 1 scan
Word R
devices MN 2.08 ms 20 devices
Batch read ER 1.27 ms 64 devices
. . 2 scan
Batch write EW 1.27 ms 64 devices (@ scans for ET {only
Exten- Test . AnACPU))
sion file {Random write) ET 1.31 ms 10 devices
register v g
onitor data
registration EM - - -
Monitor ME 1.75 ms 20 devices 1 scan
Buifer Batch read CR _ _ _
memory Batch write cw
Batch read TR FROM in- 1 scan
Special function struction
medule buffer processing 128 bytes 2 scans
memory Batch write TW | time + 1.13 (1 scan when "enable
msec during RUN" is set)
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Intervening Times
ltem Com- {Scan Time Increases) Scan Count Required for
mand Processing
. A1S Access Data Unit
Batch Main MR 1.20 ms 1 sean
Se- read Sub SR 1.20 ms
quence Mai MW 0.67 64 steps 2
rogram ain .67 ms scans
prog Ba.ttch {1 scan when “enable
write Sub sW 0.67 ms during RUN" is set)
Batch Main UR 1.35 ms
Microcom- | "ead Sub VR 1.35 ms
Pro- puter pro- - 128 bytes 2 scans
gram gram Batch Main Uw 1.35 ms
write Sub VW 1.53 ms
Batch read KR 1.35 ms
Comment 128 bytes 2 scans
Batch write KW 1.63 ms
. Batch read PR 0.68 ms 128 bytes 2 scans
Parameter | Batch write PW
Analysis request PS
Remote RUN RR
PC CPU Remote STOP AsS — o -
PC type read PC — —
Global GW — — -

POINT

The PG CPU can only process one of these operations with each END
processing. If the ABGPP and A1S471C24 access a given PC CPU at the
same time, one processing must wait until the other processing is com-
pleted. Therefore, the scan count required for processing further in-
creases.
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APPENDIX 6 SPECIAL FUNCTION MODULE BUFFER MEMORY ADDRESSES

The special function module buffer memory addresses are listed below. They
are used to read and write (commands TR, TW) data to and from the special
function module buffer memory with protocols 1 to 4.

However, as for the AD70(D), AD71(S1), AD71-S2, or AD72 positioning
modules, the buffer area addresses are shown in another section.

The appropriate manuals give details about buffer memory contents.

(1) Linkable special function modules, buffer memory head addresses, and
module numbers

Special Function Module Name B exadectmaly -+ | “Loaded in Slot Noto
ADS1(S1) high-speed counter module 80H D1H
AB16AD analog-digital converter module 10H 01H
A616DAl digital-analog converter module 10H 0O1H
AB16DAYV digital-analog converter modu le 10H 01H
AB18TD temperature-digital converter module 10H 01H
AB2DA(S1) digital-analog converter module 10H O1H
ABBAD(S2) analog-digital converter module 80H 01H
AB8ADN analog-digital converter module 80H 01H
ABBDAV/DAI digital-analog converter module 10H 01H
AB8RD3/4 temperature-digital converter module 10H 01H
AB4AD analog-digital converter module 10H 02H
AB1CPU PID control module 200H 03H
AB1LS position detection module 80H 01H
AB2LS position detection module 80H ozH
AJ71PT32 MELSECNET/MINI master module 20H O1H
AJ71C22 multidrop link module 1000H O1H
AJ71C24(83/S6) computer link module 1000H 01H
ADSE1({53) intelligent communications module 800H 0z2H
AJ71C21(81) terminal interface module 400H O1H
AJ71B62 B/NET interface module 20H 01H
AJ71P41 SUMINET interface module 400H 0O1H
AJ71E71 Ethernet interface module 400H o1H

(2) Conversion formula

The addresses specified in the computer (hexadecimal) are converted
from FROM/TO instruction addresses as shown below:

Designated address (hexadecimal) = Module head address +
[(FROM/TO instruction address x 2) converted into hexadecimal]

The User's Manual of the particular module gives details about the
FROM/TO instruction addresses.
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6.1 Positioning Module Buffer Memory Addresses
(1) AD71(S1) and AD71-82 positioning modules
Address Set by Com- Address Set with
Buffer Memory Contents puter FROM/TO Instruction
200H 0
X-axis positioning start data 1o 1o
391H 200
392H
Error reset 393H 201
458H 300
Y-axis positioning start data to to
SESH 500
2040H 3872
Positioning information to to
235FH 4271
. . 2360H 4272
Positioning velocity ¥-axis 26ti?FH 4tt3c7"1
positioning
) data 2880H 4672
Dwell time to to
299FH 5071
N 29A0H 5072
Positioning address to to
2FDFH 5871
. 2FEQH 5872
Positianing information to to
32FFH 6271
3300H 6272
Positioning velocity . to to
:;’i‘t'iining 361FH 6671
. data 3620H 6672
Dwell time to to
393FH 7071
3640H 7072
Positioning address to to
3F7FH 7871
3F80H
X-axis parameter to 7872 to 7887
3F9FH
3FA8H
Y-axis parameter to 7882 to 7907
3FC7H
3FDOH
X-axis zero return data to 7912 to 7917
3FDDH
3FE4H
Y-axis zero return data to 7922 to 7928
3FF1H
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(2) AD72 pesitioning module
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Address Set with FROM/TO
Buffer Memory Contents Address Set by Computer Instruction
200H o]
X-axis positioning start data to to
381H 200
382H
Error reset 393H 201
458H 300
Y-axis positioning start data to to
S5E9H 500
EBCOH 600
Monitor area to to
6BFH 807
2040H 3872
X-axis positioning data to to
2FDFH 5871
2FEOH 5872
Y-axis positioning data to to
3F7FH 7871
3F80H 7872
X-axis parameter to to
3F9FH 7891
3FABH 7892
Y-axis parameter to to
3FC7H 7911
3FDOH 7912
X-axis zero return data to to
3FDDH 7917
3FE4H 7922
Y-axis zero return data to to
3FF1H 7828
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(3} AD70 positioning module

Address Set
. Buffer Memory Contents Adcclr:':s usieetr bY | with FROM/TO
P Instruction
Upper stroke limit
Lower stroke limit
) 80H 0
Fixed . Command pulse magnifica- to to
paramsier | b\ ectronic | tion numerator 8BH 5
gear Command pulse magnifica-
tion denominator
Valocity limit value
Acceleration time
Variable Deceleration time AtaoH %3
parameter — B3H o5
In-position range
Positioning mode
Zero point address
Zero Zero return velocity DOH 40
: to to
return data | Creep velocity DFH 47
Travel distance setting after near-
zero point dog ON
Positioning pattern
Positioning address P1
. Position- |5 sitioning veloeity V1 I:taoH ?c?
ing data —— 109H 68
Poasitioning address P2
Positioning velocity V2
Present value change area
Velocity change area
Control JOG velocity area 120H 80
change to to
. area Error counter clear command 133H 89
Analog output adjustment area
Velocity position, and travel distance
change area
Feed position data
Actual position data
Error code (ERR.1}
Monitor Error code (ERR.2) 148H 100
to to
area Error counter value 15FH 111
Trave! distance after near-zero point
dog ON
Velocily position change command

l n velocity operation
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APPENDIX7 EXTERNAL VIEW
(1) A18J71C24-R2 .
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(2) A1SJ71C24-PRF

MELSEC-A
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APPENDIX8 A1SJ71C24 SETTING RECORD FORM

Use this form to keep record of settings of the A18J71C24 or to create
computer link programs for PC CPUs and computers.

Make duplications of this form and use them.

|Method of enﬁl

(1) No. and Data

Enter the number of the record form and the date on the top right corner
of the form.

(2) Settings of the buffer memory special applications area

Enter the set values which change default settings when the A18J71C24
READY signal (Xn7) is turned ON in the set value’s column,

The settings required for the dedicated protocol and the no-
protocol/bidirectional mode at the start of the A15J71C24 are indicated
with [ } mark in the columns next to the address's column.

(3) Switch settings

{a) Transmission specification switch settings

Circle ON or OFF according to switch setting from SW11 to SW24 in
the ON/OFF column.

T
= [ Bavdrate ||
o4 | W
SWO5 oN KoFF
H— issi 4800BPS
o | —m || swos I;“;’;%“’;:f,‘f:,’; ON_KOFF)
o | =m||_swo? OFF
——'—-—-’.‘_'-'_‘

(b) Mode switch settings

Enter the set value (value indicated by the arrow} in the mode setting
switch column.
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No.

Date : :

Record of A18J71C24 settings

Settings of the buffer memeory special applications area Sections 3.5 and 7 of this manual give detalils.
Dedi- -
No- Bidirec- . Set Default
Address P::t‘::ol protocol | tional | Frinter Name Value | Setting
. _ No-protocol receive-completed OD0AH (CR,
100H - o code setting area LF)
101H A A A A Error LED ON status siorage area — 0
102H o o o o Error LED turn OFF request area — 0
103H o o o — No-protocol word byte selting area 0 (words)
_ No-protocol send buffer memory
104H _ ° 0 head address setting area 0
. _ No-protocol send buffer memory
105H ° o length setting area 80H
. No-protocol receive bufler
106H — [} <] — memory head address setting 80H
area
- No-protecel receive buffer
107H _ e © memory length setting area 80H
_ _ No-protocol receive-completion
108H _ Q data length setling area 127 (words}
. On-demand buffer memory head _
109H — — — address setting area 0
10AH _ _ _ _ aOrr;—ad*szmand data length sstting _ 0
B | oBH N S 5 _ | RS-232C OD terminal check set- | ; |0 {check CD
. memory ting area enabled)
10CH A — — — On-demand error storage area — 0
_ _ No-protocol received data clear .
10DH - ° request area 0
10EH — — — — System area (unavailable) — —
RS-232C communications mode
10FH o o o — setling area 0 (Full-duplex)
Simuitaneous transmission -
T10H ° e ° — priority/non-priority setting area 0 (Priotity)
Transmission method at transmis- 0 (Not
111H ° o ° — sion resume retransmitted)
0
. 112H — — o — Bidirectional mode setting area 1 {No-protacol
mode)
113H — — ] — Time-out check time setting area 100 | 0 (Infinite}
Simultaneous transmission data ;
114H — — © _ valid/invalid setting area 0 (Data valid)
115H _ _ o _ Check sum enable/disable setting 1 0 (Check sum
area enabled)
116H — — A — Data send error storage area — —
117H — — A — Data receive error storage area — —
t18H A A A — Mode setting status storage area 0 (Mode)
119H o o o — Mode switching specification area 0 (No change)
Transmission control specifica- 0
11AH — ° ° © | tion area (DTR control)
o DC1/DC3 control code specifica-
11BH o ° o tion area 1311H
_ DC2/DC4 control code specifica-
. 11CH o o o |DC2/DC 1412H
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Set value of switch

A18J71C24-R2 1} Transmission specification setting switch (see Section 4,3.2.).
Switch Setting | Setting Switch Setting ltem Set Value
e NEUC SWO3 Unused ON OFF
RS NAKS
b o o : Write-enabled/disabled set-
§ E:Rzog o SWo4 ting at RUN ON OFF
o o
0s | = _ LBaud rate —
04
(]
T SWO05 ON OFF
o5 . . .
(fow pos Cm swos Transmission speed setting ON OFF
07 =
[ o {%}- 08 (| Swo7 ON OFF
'.' o 08 [
s i) & «— @ = SWO08 | Data bit setting ON OFF
(1| o8 = MODE 11 - ]
{l % ||| Bibtireid R sSwog Parity bit setting ON OFF
10 3:FORM3
114 % 4FORMA SW10 Even/odd parity setting ON OFF
| ’
SW11 Stop bit setting ON OFF
Rs-282.C swWi2 Sum check ON OFF

2) Mode setting switch (see Section 4.3.1.).

[E(S OOOOOOOOO Q:]

Mode Set- Mode Setting Setlin Set
ting Switch Switch No. 9 Value
0 Unusable
A18J71C24-R2
1 Protocol 1
2 Protocol 2
3 Protocol 3
4 Protocol 4
5 No-protocol or printer function
6
to Unusable
E
E Used for testing the independent
module
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IMPORTANTI

(1} Design the configuration of a system to provide an external protective or safety inter
locking circuit for the PCs.

(2) The components on the printed circuit boards will be damaged by static electricity,
so aveid handling them directly. If it is necessary to handle them take the following
precautions.

{a} Ground human body and work bench.

{b} Do not touch the conductive areas of the printed circuit board and its electrical
parts with and non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential
damage that may arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding
the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for actual
use of the product based on these illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisty
yourself as to its suitability for your specitic application.
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