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1. GENERAL DESCRIPTION /MELSEC-A

1. GENERAL DESCRIPTION

This User's Manual describes the specification, handling and

transmission control protocols of the AJ71C24-S3 computer link
module.

The AJ71C24-S3 computer link module has improved functions to
those of the conventional AJ71C24 computer link module
(AJ71C24-S3 is hereinafter referred to as "AJ71C24"). Compatibil-
ity and function comparisons between the two models are shown
in Appendices 1 and 2. Be sure to read these appendices before
using any existing program with the new module.

The AJ71C24 has one RS-232C port and one RS-422 port. It acts as
the interface between the programmable controller CPU and
external equipment (such as a computer, printer} or to the CPU of
another programmable controller station. {“Programmabile con-
troller” is hereinafter referred to as "PC”"). '

Dedicated transmission protocols 1 to 4 are used as transmission
control procedures on the AJ71C24 and a no-protocol mode is
also available. The user can select and set these independently for
the RS-232C and RS-422 ports.

When using a dedicated transmission protocol or the no-protocol
mode, data is transmitted using the codes below.

Automatic communication Computer
after the sequence program | R5-232C or RS-422 cable
- END processing. A Transmission data
Ele 3} “ ~ {ASCH code)
5 ASCIl code
g BIN code < — L o _1
Read Transmission control codes
-
Write

Transmitted data Transmitted data

Lelo e[ [olele [P Te[ ol fi stz |, . s o
{12341} and ASCIl code.

311,324,330, 340

Fig. 1.1 Data Transmission with Dedicated Protocol

Sequence program TO/

FROM instructions RS-232C or RS-422 cable

'_"/\/—' External equipment

such as a computer, printer]
0x to FFu G puter, printar)

Send
Receive

-—
00k to FFr

PC CPU

~— ==l Buffer memory [AJ71C24)

Data is transmitted in unchanged code
through the buffer memory

Fig. 1.2 Data Transmission in No-Protocol Mode

In this manual, “PC CPU" is used as a general term to cover the
following PC CPU's:

ATNCPU(P21/R21} A1CPU{P21/R21) A1ECPU(P21/R21}
AZNCPU(P21/R21) A2CPU(P21/R21) A2ECPU(P21/R21)
A3NCPU(P21/R21} A3CPU(P21/R21) A3ECPU{P21/R21)
A3HCPU(P21/R21)

1-1
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1. GENERAL DESCRIPTION /MELSEC—A

1.1 Features

The main features of the AJ71C24 are described below.
(1) Functions and system configuration using the dedicated
protocols

(a)

{b)

{c)

{d)

{e)

(f)

Read and write possible to and from all PC CPU devices
Data can be read from all PC CPU devices. This permits
observation and monitoring of all operations, and 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,

The AJ71C24 can upload and download programs from PC
CPU. PC CPU programs (main sequence and subsequence
control programs and microcomputer programs), para-
meter data and comment data is read by the computer and
stored. When required it can be written to the PC CPU to
change the program. '

Sequence programs not required for data transfer

Data communication is always initiated by the computer. It
is not necessary to create and change special sequence
programs in order to use the AJ71C24.

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

On-demand function

This function is used when emergency data has to be sent
from the PC CPU to the computer. The PC CPU sends a
transmission request to the computer which is processed
as an interrupt. This function is available only when a
single PC is linked to a computer.

The system configuration required to carry out functions
{a) to (d) above can be a single computer and PC CPU {1:1)
system, or any of the systems described below.

1) One computer and multiple PC CPU {1:n) system
This is a method whereby data communication is
carried out between a single computer and multiple PC
CPU’s (up to 32 stations). In this system the station that
is to communicate with the computer is specified and a
request for data communication is sent. At the neces-
sary time, data communication is carried out with the
necessary PC CPU. This type of system is referred to as
a “multidrop link system.”

Computer
[ n]
2 &= 1 D_| 2 0 | ‘ e |? 0 \
5 g S B S E: S C
Pad g g
AJ71C24 AJ71C24 AJ71C24 AJ71C24
{Station number 0) (Station number 1) (Station number 2) {Station number 31}

Up to 32 stations

1-2
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1. GENERAL DESCRIPTION /MELSEC-A

2) Link with a computer through MELSECNET

In a system connected through MELSECNET, if the
system contains a PC CPU connected to the computer
via the AJ71C24, data communication is possible
between the computer and a PC CPU not equipped with
the AJ71C24.

However, communication is not possible with
A0J2CPUP23/R23 or A0J2CPUP25/R25 modules.

MELSECNET master [ communication of all data {device
and local stations: memory, programs) is possible
MELSECNET remote { communication only possible for

stations: data from special-function module
buffer memory
Computer connected to Computer connected to M eeene master station
the master station a local station Loeee- local station

Reerees remote station

k3
k= [Computer]

(®) Stations with which
communication is possible

(£) ~— [Comprte]

{2) Functions in the no-protocol mode

{a)} Data communication can be initiated by PC CPU’s
Data communication can be initiated by the computer or
any PC CPU. Data can be sent from a PC CPU to an external
device by using the instruction in the sequence
program to write data to the buffer memory.

Data sent from an external device can be read by a PC CPU
using the instruction in the sequence program.
Taking the example of a system with a printer, CRT and
keyboard terminal connected in a 1:1 ratio. Data can be
output from the buffer memory to the printer on CRT
display using the instruction from the PC CPU. Data
input from the keyboard to the buffer memory can be read

using a | FROM | instruction from the PC CPU.

TQ| instruction
70| » ——»] Printer, CRT, computer |
CPPCU AJ71C24
- 4—{ Computer, keyboard I
instruction

(b) Selection between data receive using a completlon code
or fixed-length format
The user can select between using a receive-complete
code or fixed-length format to determine the amount of
data received, to match the specification of the external
equipment (such as a computer, keyboard).

{¢) Variable communication memory area
The user can allocate the user memory area to suit the
purpose and application of the data transmission.

1-3
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2. SYSTEM CONFIGURATION

This chapter describes system configurations which may be
combined with the AJ71C24.

2.1 Qverall Configuration

Fig. 2.1 shows the overall configuration of A series system which
is loaded with the AJ71C24.

External equipment

{such as computer,
printer, CRT, etc.)

I

Building-type
CPU modules

Type | AJ71C24-S3

Computer link module

POINT

1. When loading the AJ71C24 into
Type ABSB or AS8B extension
base unit, refer to Section 2.2
“Applicable System”.

2, An extension base unit cannot he
connected to Type A32B basic
base unit (because an extension
connector is not provided).

C >
A32B
Type A358
A38B
Main bhase unit
AC06B
Type AC12B
AC30B
Extension cable
A
= D>
Tvoe A68B
yp AB5B
A58B

Fig. 2.1 Overall Configuration

2-1
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2. SYSTEM CONFIGURATION /MELSEC-A

2.2 Applicable Systems

The AJ71C24 can be used in the systems described below only. It
cannot be used in other systems.

{1) Applicable CPU modules
The AJ71C24 can be used in the following CPU modules. It
cannot be used in the AQJ2CPU.

Applicable CPU ATNCPU ' A1(E}CPU

modules A2NCPU A2(E)CPU
A3NCPU A3(E)CPU
A3HCPU

(2) Up to two AJ71C24 modules can be used per sequencer CPU
module. When the sequencer CPU module is'used in combina-
tion with the following modules, up to two AJ71C24 modules
can be used for each combination.

* AD51 intelligent communication module
* AJ71C22 multi-drop link system module

{3) The AJ71C24 can be inserted into any slot of a main base
module or extension base module, except in the cases listed -
below. '
{a) The power supply capacity may be insufficient to load the
AJ71C24 into an extension base module with no built-in
power supply (A55B or A58B). Wherever possible, avoid
loading an AJ71C24 module into this type of extension
base module. If it is necessary to use an AJ71C24 module
in an extension base module with no built-in power
supply, it is important to take the power supply capacity of
the main base module and the voltage drop along the
extension cables into consideration when selecting the
extension cables.

(b} The AJ71C24 should not be loaded into the last slot of the
A3(E)CPU extension level 7. ‘

(4} The AJ71C24 can be loaded in the following CPU modules at .
master and local stations of a data link system (MELSECNET
system). The AJ71C24 cannot be used in a remote I/Q station.

Applicable CPU " ATNCPUP21/R21  A1{EJCPUP21/R21

modules at master AZNCPUP21/R21  A2(E)CPUP21/R21

and local stations  A3NCPUP21/R21  A3(E)CPUP21/P21
A3HCPUP21/R21

POINT |

{1} The AJ71C24 can also be loaded into the A81CPU base
module {A78B). Refer to the A81CPU Users Manual for
the commands available when the AJ71C24 is loaded.

(2) The A0J2C214 can be connected to a multi-drop link
system.

2-2
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2. SYSTEM CONFIGURATION /MELSEC -/4

2.3 System Configuration

The AJ71C24 is a link module to provide connection between
external equipment (such as a computer) and PC CPU’s. The
system can comprise of a single external device and from 1 to 32
PC CPU stations (1:1 to 32 ratio system) or two external devices
and from 1 to 32 PC CPU stations (2:1 to 32 ratio system). The
connection may be made in two ways: using the RS-232C port or
the RS-422 port.

2.3.1 1:1 ratio of external devices to PC CPU’s

The system configuration for a 1:1 ratio of external devices (such
as a computer) to PC CPU’s is shown in Fig. 2.2 below.

External equipment

{such as computer, .
printer, CRT) /RSZSZC or R5422 1nFerface

——

Computer link module

/ AJ71C24

k|

D:_

[~ RS232C or RS422 interface

CPU module 3

[

To extension base

POINT

{1) The use of the RS-232C and the RS-422 interface
differs in that the RS-422 is used to connect long
distances (totalling up to 500m (1640.5ft)) and the
RS-232C is used to connect short distances {up to a
maximum of 15m (49.2ft)).

(2) To use the RS-232C to communicate over a distance
greater than 15m (49.2ft), use a modem or RS-
232C/RS-422 converter between the external device
and the AJ71C24.

Fig. 2.2 System Configuration (I)

2-3
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2. SYSTEM CONFIGURATION _ /MELSECA

2.3.2 1:n ratio of external devices to PC CPU's

The system configuration for a 1:n ratio (where 'n’ is up to 32) of
externa) devices (such as a computer) to PC CPU’s is shown in Fig.

System configuration 2

RS-422 interface RS-422 cable RS-422 interface

2.3 below.
1:n|
[ System configuration 1 | v
equipment
lcomputer) {~RS-232C interface
RS-232C cable
/ Computer link module
AJ71C24
(] @O Q
3 | 3
aQ
g 'D- g D ooOoOooa £ D
jm] o >
o o [N
8l L 1ery LBl LI gl |1
1\
RS-232C interface \ /d ‘\ _____

RS-422 cable RS$-422 interface

Maximum of 32 stations

External

RS-422 interface RS-422 cable RS5-422 interface

equipment RS-422 interf
{computer) |~ 22 interface
RS-422 cable
Computer link module
AJ71C24 TTTe—
.
L
g I
g D [] Doaaao
=
&
5 ] "l ‘
NS R
!

RS-422 cable  RS-422 interface

Maximum of 32 stations

(1)

{2)

(3)

[ POINT ]

The RS-232C interface which is not used in the
multidrop link may be connected to communicate
with an external device such as a computer, printer
or CRT display in the no-protocol mode.

The use of the RS-232C and the R$-422 interface
differs in that the RS-422 is used to connect long
distances (totalling up to 500m (1640.5ft)) and the
RS-232C is used to connect short distances (up to a
maximum of 15m (49.2ft)).

To use the RS-232C to communicate over a distance
greater than 15m (49.2ft), use a modem or RS-
232C/RS-422 converter between the external device
and the AJ71C24.

\_\\\

Fig. 2.3 System Configuratiom)\/

2.4
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2. SYSTEM CONFIGURATION /MELSECA

2.3.3 2:1 ratio of external devices to PC CPU’s

The system configuration for a 2:1 ratio of external devices (such
as a computer) to PC CPU’s is shown in Fig. 2.4 below.
When this configuration is used, the mode setting switch (de-
scribed in section 4.3.1) must be set in the range 1 to 8.

External equipment External equipment

{such as computer, {such as computer,

printer, CRT.) printer, CRT.} - RS-422 interface
— o |

RS-232C interface

IS

/

/] RS-232C interface

CPU module

Computer link module l
To extension base AJ71C24 RS-422 interface

POINT |

(1) In this system configuration, one interface uses a
dedicated protocol 1 to 4 and the other operates in
the no-protocol mode.

(2) The use of the RS-232C and the RS-422 interface
differs in that the RS-422 is used to connect long
distances (totalling up to 500m (1640.5ft)) and the
RS-232C is used to connect short distances {up to a
maximum of 15m (49.2ft)).

{3)To use the RS-232C to communicate over a distance
greater than 15m (49.2ft), use a modem or RS-
232C/RS-422 converter between the external device
and the AJ71C24.

Fig. 2.4 System Configuration (1)
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2. SYSTEM CONFIGURATION /MELSEC-A

2.3.4 2:1 ratio of external devices to PC CPU's

The system configuration for a 2:n ratio (where 'n’ is up to 32} of
external devices (such as a computer) to PC CPU’s is shown in Fig.
2.5 below.

When this configuration is used, the mode setting switch (de-
scribed in section 4.3.1} must be set in the range 1 to 8.

2:1]
External equipment ‘External
equipment
(such as computer, " {computer) '
printer, CRT.) |- RS-422 interface
RS-232C interface RS-422 cable .
P Computer link module
RS-232C cable / AJ71C24 \
‘-v—""—‘ /
& o @
= = =
= -4 g
g m 9 Hoooooo 2 [
2 I:‘ D 5
5 : S —l 5 qj
} !
|

RS-422 interface RS-422 interface " RS-422 interface

RS-422 cable RS-422 cable

A
7 .
RS-232C interface \ / ‘ I ——— /

Maximum of 32 stations

POINT

(1) The RS-232C interface which is not used in the
multidrop link may be connected to communicate
with an external device such as a computer, printer
or CRT display in the no-protocol mode.

(2) The RS-232C interface which is not used in the
multidrop link may be connected to communicate
with and external device such as a computer, printer
or CRT display in the no-protocol mode.

{3) To use the RS-232C to communicate over a distance
greater than 15m (49.2ft), use a modem or RS-
232C/RS-422 converter between the external device
and the AJ71C24.

Fig. 2.5 System Configuration (V)

2-6
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2. SYSTEM CONFIGURATION /MELSECA

2.3.5 Link with an external device {such as a computer) through MELSECNET

By installing the AJ71C24 to a PC CPU linked with other PC CPU’s
on MELSECNET, communication is possible with other PC CPU
stations on MELSECNET.

... However, communication is not possible with AOJ2CPUP23/R23
or AOJ2CPUP25/R25 modules.

. 3]
Master station

(M)

CPU module
[z,

Computer
N

Remote 3 station
* {R3)

[mi
)

CPU module}

Computer

Local 1 station
L1}

CPU module
Link module

Local 2 station, three-tier master station

{L2/m) Computer

Local 3 station
(23)

[
]

-CPU module

Local 1 station
{g1)

Remote 2 station
{r2 station}

( CPU module W ( Link module T

Link medula

Fig. 2.6 System Configuration (V)

Range of PC CPU’'s for which communication is possible:

(PC CPU’s equipped with AJ71C24)} {MELSECNET stations for which
communication is possible)

M station {master station) --w----seeeeee- {1) Host

{2) All second-tier local stations (L1,
L2/m}

(3} Second-tier remots IO stations
equipped with the special-function
module {R3)

L stations {local stationg) --«----r-eeeeen {1} Host

(2} Second-tier master station (M sta-

tion)
L/m station {local/third-tier master station) ~-++«~+ {1) Host

{2) Second-tier master station (M sta-
tion)

(3} All third-tier local stations (£1, £ 3)

{4) Third-tier remote IO stations equip-
ped with the special-function mod-
ule (r2}

= £ station (third-tier local station) ----- {1) Host
(2) Third-tier master station (M station)
{L2/m)

.
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3. SPECIFICATIONS

3.1 General Specifications

Item Specifications
Operating ambient .
temperature 0 to 85°C
Storage ambient 20 10 75°C

temperature

Operating ambient

o .
humidity 10 to 90%RH, no condensation

Storage ambient 10 to 90%RBH, no condensation

humidity
Frequency | Acceleration | Amplitude Sweep Count
Vibration resistance |Conforms to *JIS C 0911| 10 to 55Hz — | So5ame, 10 times
55 to 150Hz 19 — *{1 octave/minute}
Shock resistance Conforms to JIS C 0912 {10g X 3 times in 3 directions)

MNoise durability By.noise simulator 1500Vpp noise voltage, 1 p s noise width and 25 to 60Hz noise frequency

Dielectric withstand

500V AC for 1 minute across batch of DC external terminals and ground
voltage

50MQ or more with B0OV DC insulation resistance tester at the same location

ion resistance . .
Insulatio as dielectric strength.

Operating ambience No corrosive gases or dust.

Cooling method Self-cooling

Table 3.1 General Specifications

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

{2) The noise durability and dielectric withstand voltage values were obtained
with the R$-232C and RS-422 interfaces unconnected.

*JIS: Japanese Industrial Standard

1B INA) 66175-A
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3.2 Performance Specifications

3.2.1 Transmission specifications

Item Specifications

Conforms to RS8-232C.

Interface
Conforms to RS-422.

Half-duplex communication system (dedicated protocol) *

Transmission system
Full-duplex communication system {no protocol}

Synchronous system Asynchronous system

300, 600, 1200, 2400, 4800, 2600, 19200 BPS

Transmission speed {Switch selected)
Start bit 1
Data Data bit 7or8
format Parity bit 1 or none
Selectable
Stop bit 1o0r2

Access cycle Made at END processing of sequence program. Therefore, access cycle is 1 scan time.

Parity check present {odd/even)/absent

Error
detection Sum check present/absent
DTR/DSR Present {RS-232C only)

{ER/DR} control

X ON/OFF
{DC1/DC3} control Absent

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

Up to 500m (1640.5ft) for RS-422

Data format Start bit {1 bit} + data bit (7 bits or 8§ bits) 4+ parity bit {1 bit) 4 stop bit {1 bit or 2 hits)

Current consumgption 5V DC, 1.4A
I¥O required 32 points
Weight 630g {1.391b)

*If the on-demand function is used, only full-duplex communication is available.

Table 3.2 Transmission Specifications

32
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3. SPECIFICATIONS /MELSECA

3.2.2 RS232C connector specifications

. Signal Signal Direction
r\ pin Number Name Abbreviation | AJ71C24—Computer
2@ O 1 Frame ground FG
O15 _
30 O16 2 Send data SD (TXD) _—
1951
5 @ 18 3 Receive data RD {RXD) —_—
6@
O19 4 Request to send | RS (RTS) _
7@
@20 - - -
8@ o 5 Clear to send | €S {CTS) | ~——
O 52
100 23 6 Data set ready | DSR (DR} —_—
no
O24 7 Signal ground S5G —
120
)]
. y 8 Recaive carrier detection CcD —_
20 Data terminal ready| DTR (ER) EE—

Fig. 3.1 RS-232C Connector Specifications

(1) Signals are described below.

FG: Frame ground. Connect the cable screening to pin 1 of the
AJ71C24. If both the computer and the AJ71C24 have a
FG pin, connect the cable screening to one of the FG pins
only.
If the cable screening is connected to both FG pins, the
resulting noise may prevent correct data communication.

RS: Turns on when the AJ71C24 hardware is ready. Remains
on during data transmission. ,
When the CD terminal check is not enabled, the AJ71C24 ,
hardware ready signal is permanently ON regardless of (
the ON/OFF status of the CD terminal. '

DSR: Data is only transmitted from the AJ71C24 when this
signal is on.

CD: Transmission sequence is initialized when this signal is
off. During normal operation, CD should be on.
The AJ71C24 has a function to enable or disable CD
terminal checking.

DTR: Turns on when the AJ71C24 is ready to receive data.

{2) ON/OFF definitions are as follows:
ON : bV to 15V DC
OFF: —bV to —156Y DC

(3) Interface connectors
The following type of RS-232C connectors is used. Use a
matching connector.
25-pin D-sub (female) screw-fixing type

3-3
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POINT

In some devices, the FG pin is connected internally to the
SG pin. When connecting the AJ71C24 to such an external
device, do not connect any wiring to pin 1 of the AJ71C24
RS-232C connector.

3.2.3 RS422 connector specifications

Signal Signal Direction i
@ |SDA | Apbreviation | AJ71C24 - Computer |  PeSCTIPtion
& |soB SDA Send data
('B RDA SDB _— Send data
: RDA — Receive data
@ |[roB
RDB R E— Receive data
SAEC SG —_— Signal ground
' 6—) FG FG —_— Frame ground

Fig. 3.2 RS422 Connector Specifications
3.2.4 RS-422 cable specifications
An RS-422 cable is recommended in section 3.2.1. Other types of

cables may be used instead, providing that they conform to the
specifications listed in the table below.

Item ' Description ™
Cabie type Shielded H
Number of pins 3 Pairs
Conductor resistance {20°C) 88.0Q/km or less
 Insulation resistance 10,000MQ-km or less
Dielectric strength 500V DC, 1 minute
Electrostatic capacity (1kHz) 60nF/km or less on average
Characteristic impedance {100kHz} 110 £ 10Q

Fig. 3.3 RS-422 Cable Specifications ~ (km=0.621mile}

3-4
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MELSEC-A

3.3 Function List

The tables below list the functions available when an external
device {such as a computer} and a PC CPU are connected by
means of the AJ71C24 interface.

3.3.1 Functions available using dedicated protocols

The functions available using a dedicated protocol 1 1o 4 are listed

in Table 3.3.

These functions are also available when using a 1:n station ratio
~multidrop link or a computer connection via MELSECNET.

PC CPU State
Command : .
No. of Points :
Description Processed Per | Dur- During RUN R;f&?::e
Communication | ing
: ASCI SW2az | SW22
Function Symbal] " e STOP (“on | “oFF
Bit Reads bit device (such as X, ¥, M) in units of .
units BR | 42u, 524 1 point, 256 points 6.6.2
N : - Reads bit device {such as X, ¥, M) in units of 32 words
Batch read Word 16 points. {512 points) & O o
units WR | 574, B2u - 6.6.3
Reads word device (such as D, R, T, C} in 84 points
units of 1 point. P
Bit Writes bit device {such as X, ¥, M} in units of .
units BW | 42n, 57 1 point. 180 points 6.6.4
- Writes bit device {such as X, Y, M) in units of 10 words
Batch write Word 16 points. (160 points} o C X
units WW | 57k, 57 6.6.5
Writes word device {such as D, R, T, C) in 64 points
units of 1 point. p
git Specifies bit device (such as X, Y, M) and
units BT | 42n, 54r { device number in units of 1 point at random 20 points 6.6.6
and sets/resets the device.
Device ' Specifies bit device {such as X, ¥, M} and
Test . N s N 10 words
memaory| device numbar in units of 16 points at :
(r:vr:g:lom random and sets/resets the device, {160 points) O O X
ite) Word
units WT | 57H, 544 Specifies word device (such as D, R, T) and 667
davice number in units of 1 point at random 10 points
and setsfresets the device. P
Monitor data entry
Bit Sets bit device to be monitored [such as X, Y, .
units BM |-42n, 4Du M} in wnits of 16 points. 40 points *1
Monitor : - | Sets bit device to be monitered (such as X, Y, .20 words o 0O e
data entry Word M) in units of 1 point. (320 points} *1
units WM | 571, 4DH |- -
Sets word device to be monitored {such as D, .
R, T, C) in units of 1 point. 20 points 6.68
31| MB | 4D, 424
: Reads data from device for which device
Manitor Word data entry has been made. o O O
units MN | 4Dk, 4EH
Batch read - ER | 45H, 624 ggiarﬁs extension file register (R} in units of 1 84 points O O O 6.7.3
Batch write EW | 454, 674 ‘;‘{J’.m’s extension file register (RHInunits of 1 g4 00 o | ol x 6.7.4
Exten- Specifies the extension file register (R) in
sion file | Test {randam write) ET | 454, 54d | units of 1 point using block or device number 10 points O Q X 6.7.5
register and makes a random write.
N Sets the extension file register (R) device .
Monitor data entry .| EM | 45k, 4Dx numbers to be monitored in units of 1 point. 20 points O o O
6.7.6
. Monitors the extension file register after
Monitor ME | 4Dw, 45H | o sata entry. —_— O O O
Reads data from the AJ71C24 buffer
Buffer Batch read CR 43u, 524 mernory. 64 words O ) 0 682
memory (128 bytes)
Batch write CW | 43w, 57v | Writes data to the AJ71C2 buffer memeory. 6.8.3

Table 3.3 Function List when using a Dedicated Protocol (Continue)

*1 For other than A3HCPU, the number of points processed per
communication is halved when designated device is "X’ {input)
3-5
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3. SPECIFICATIONS MELSEC-

c PC CPU State
ommand :
No. of Points "
Description Processed P_er Dur- During RUN R;f:;ei::e
Symbal AsCh communication mgop sw2e | swaz
Function (il code sT ON OFF
Reads the contents of the special-function
Special Batch read TR 54, 52u module buffer memory. o O o 693
function - (1638\'\!’3(:(&255)
madule . Writes the contents of the special-function
Batch write TW | 5dn, 870 | e buffer memary. _ @] @] X 6.9.4
1 nat TiC -
<ot value Reads main sequence programs 64 steps
Main MR | 4Dy, 524 @] O @]
T Reads T/C set values used in main sequence .
Batch sel valua programs ’ ’ -84 points
read
la':":az: Reads subsequence programs 64 steps ,
Sub SR | 534, 524 O O O
T Reads T/C set values used in subsequence .
Sequ- sat valus pragrams ' 64 paints
ence 6.11.4 -
Program ‘ le:“";:f Writes main seguence programs 64 steps C O] X
Main MW | 4Dn, 574 - -
Te . Wiites T/C set values used in main sequence -
Batch set value ' programs 64 paints o O X
write 1 not TiC i -
I Writes subsequence programs 64 steps O Oz X
Sub SW [ 63u, 57 - -
- w - | Writes TAC set values used in subsequence | .
set valug programs 64 points O G X
- Batch Main UR B5H, 524 | Reads main microcomputer programs o o o
Micro- read - Sub VR 56H, 521 | Reads microcomputer subprograms .
compu- ‘ 128 bytes 6.11.5
ter Main UW | 550, 571 | Writes main microcomputer programs
program Bat_ch O O] x
write Sub VW | 56u, 570 | Writes microcomputer subprograms.
c Batch read KR | 4BH, 521 | Reads comment data. O Q G
o= 128 bytes 6.11.6
ments Batch write KW | 4Bk, 57k | Writes comment data. O Q X
Batch read PR | 80n, 521 | Reads parameters. O O O
- 128 bytes
Para- Batch write PW | 500, 574 | Writes parameters. O X X 6.11.3
meter o
n Causes PC CPU to acknowledge and check
Analysis rgquest PS5 501, 53k rewritten parameters. O X X
Remote RUN RR 52H, 524
Request remote run/stop of PC CPU. @] C @] 6.10.2
PC CPU Remote STOP RS 521, B3H ;
' o tyfpé m;a.c_ie pc | som, 43 i:es?-lds the type of the PC CPU: A1, A2, A3, o O s} 5.10.3 E
. Turns on and off the global signal of the .
Global GW | 470 5TH | 5 131004° loaded in each PC CPU system. 1 point o o O 612
Data length speci-
Transmission request initiated by a PC CPU. | fied in the sequ-
On-demand —_— {Avaitable in full-duplex communication with Y ence  program. —_ @] Q 6.13
an external device in a 1:1 ratio system.) |{Max. 1760
words)
Loopback test TT | 54u, 544 Egrrlr'o:j‘etinchanged characters back to the | 5e characters @] (@] O 6.14

Table 3.3 Function List when using a Dedicated Protocol

*2 Writing during a program run may be carried out if al! the
following conditions are met:
1} The PC CPU is type A3, A3E, A3N or A3H
2) The program is not the currently running program
{includes subprograms called by the currently running
main program)
3) the PC CPU special relay is in the following status:

{(a) M9050 signal flow exchange contact:::------OFF
(A3CPU only)
{b) M9051 (CHG instruction disable)-------=--=+--+--ON
3-6
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3.3.2 Functions available in the no-protocol mode

{1} Functions in the no-protocol mode

No. of PC CPU State
Points . Refer-
Command Description Processed - During RUN ence
Per Com- During Section
o STOP | Swz22 | swaz2
Function munication ON | OFF
Send | The PC CPU uses the instruction | 127 words
(PC — to output data written to the AJ71C24| (default value)
external buffer memory area in unchanged code | Can be
device) to an external device. changed with
the buffer @] O O | Section 7
Receive The PC CPU uses the instruc- | area length
{External . tion to read data in the AJ71C24 buffer| specification.
device memory which was sent from an exter- | (Refer to 5.4.4
— PC) nal device. and 5.4.5) .

(2) Completing receiving data with the end code or with the fixed

data length

The user can select between two methods to complete the
data receive when the AJ71C24 is receiving data from an

external device.

{a) End code

A predetermined end code is appended to the end of the
data. The AJ71C24 stops receiving data when it receives

this code.

The user can select am) value for the end code

(b} Fixed data length ,
The AJ71C24 stops receiving data after it has received the
preset amount of data. The user can set the length of data
that will complete the data receive to any value.

1B [NA) 66175-A
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3.3.3 RS-232C CD pin check enable/disable function

When communication is carried out via the RS-232C, the AJ71C24
carries out data communication according to the status of the ON
signal sent from the external device to the RS-232C CD pin {receive
carrier detection pin).

The AJ71C24 has a function to permit this CD pin check to be
enabled or disabled.

If the CD pin check is disabled, data communication is carried out
as if the CD pin were ON, regardless of the actual ON/OFF status of
the pin. This function permits data communication with external
devices that do not have the ability to turn ON the CD pin.
Refer to section 5.2 for details of how to set this function.

3.3.4 Transmission error data read function

This function permits the sequence program to read error data
when an error LED’s on the front panel of the module are lit and
permits the sequence program to turn off error LED's which are lit.
Refer to section 5.3 for details about sequence programs.

{1) Reading transmission error data
The status of the error LED display is stored in buffer memory.
The sequence program can read this data to permit the PC
CPU to carry out error checking and interlocking with data
communication sequence programs.

{2) Function to turn off error LED's

This function permits the sequence program to turn off error
LED’s which are lit without resetting the PC CPU. H

3-8
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3.4 1/0 List for Programmable Controller CPU

The I/0 signals of the AJ71C24 for PC CPU are listed below. The
numbers (n number) appended to X and Y are determined by the
installing position of the AJ71C24 and the number of /O modules
up to the AJ71C24. (Exampie: Xn0 — X0 when the AJ71C24 is
loaded in slot 0 of the main base unit)

{1) Input signals {AJ71C24 — PC CPU)

There are 16 input signals: Xn0 to XnF

In ﬁt . Refer-
ap Signal Name Description ence
Signal !
Section
XAO Transmission complete Turns on upon _completlon of transmission from AJ71C24 to an 22
external device in no-protocol mode.
Xn1 Receive data read request 'cli'g‘rlri'ucseon when AJ71C24 completes receiving data from an external 72
X2 Global signal Turns on and off in response to global command signals from the 6.12
computer.
Xn3 On-demand‘functlon Turns on when the PC CPU executes an on-demand request. 6.13
operating
(1) Shows the communication status between computer and
AJ71C24 using a dedicated protocol.
(2) Used by a sequence program to check a communication status,
ete.
Value Xn6§Xn5§Xn4 : State of Message Sequence
"0 |OFF: OFF: OFF | AJm1c24 initislzing after power on or not using protocal 1 to 4
)124 AJ71C24 state of 1 OFF%OFF; ON | Waiting for ENQ
Xn6 message sequence 2 |OFF: ON | OFF | Received ENQ —
3 |OFF: ON | ON | Received host station number
4 |ON §0FF QOFF | Waiting for response from PC after receiving all data
5 |ON OFF ON | Waiting for message
6 |ON  ON  OFF| Unused
7 |ON:ON: ON | Unused
(1) Turns on when AJ71C24 is ready after the power is turned on.
. (This requires several seconds after the power is turned on.}
Xn7 AJ71C24 READY signal (2) Used as the communication ready signal in the no-protocol
mode.
Xn8
to _— Reserved E—
XnC
XnD Watchdog timer error (1) Turns on when a AJ71C24 watchdog timer error occurs. 8.2
XnE
XnE Reserved

Table 3.4 Input Signal List

POINT

Y (Yn0 to YnF) corresponding to Xn0 to XnF may be used

as internal relays.

39
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(2) Output signals (PC CPU — AJ71C24)
There are 16 output signals: Yw+n0 t0 Yw+nF

Refer-
%:ltr'::lt Signal Name Description ence
9 Section
When this is turned on by the sequence program in the no-protocol
Yt Transmission request |mode, data written to the buffer memory is transmitted from the 7.2
AJ71C24 to an external device.
R This turns on in the no-protocol mode when the PC CPU has
Yintn Rece::u;emd?;?e read completed reading the data received from an external device, which 7.2
P is stored in the AJ71C24 buffer memory.
Yint112 _— Reserved S

Table 3.5 Qutput Signal List

_IMPORTANT |

Yty 2 to Y+ F are reserved for system use and cannot be
used by a user. The functions of the AJ71C24 cannot be
guaranteed if these signals are turned on or off by a
sequence program.

Example: Use of input signals Xnd to Xn6.

Computer

AJ71C24

PC

Xn6
Xnb
Xnd

{Value)

Request fro

m. computer

[=3 :
g -gg Wait for message
z =E
w ng
H, L
ACK
or
NAK
Reql.';%st
to \

\ Reply /
from PC

7 1

|

i

1
1
[}

1~—1—l--|—2—lvl-l—: 3-’“—-—: 4—-——l‘|"'-l 5

3-10
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3.5 Buffer Memory

The buffer memory is a memory area of the AJ71C24 used for data

communication between an external device {such as a computer)
and the PC CPU.

(1) Applications of the buffer memory
There are two types of buffer memory area. One area may be
used freely by the user but the other area has a fixed
application,

(a) User area o

There are four applications of the user area, which can be

categorized as follows.

1)} Data receive area in no-protocol mode
This area stores data sent from an external device in the
no-protocoi mode,

2) No-protocol mode data transmission area
This area stores data from the PC CPU to be sent to an
external device.

3) On-demand data storage area
This area stores transmission data when using the
on-demand function.

4) Area when using buffer memory read/write commands
This area stores data when communication is made
using the protocol 1 to 4 buffer memory read/write
commands (CR, CW).

(b} Special-application area

The applications of this memory area are fixed. It is used to
determine data communication format and to change the
allocation 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-application area.
It is possible to change the default values to suit the
purpose and application of data transmission and the
specification of the external device.

3-11
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{2) Allocation of buffer memory
The buffer memory comprises of 16-bit addresses. The buffer
memory has no battery back-up.
The buffer memory address names and values are listed for
each address in the table below.

Address

Ox
Tu
to
7Fu
804
81
to

FFu
1004

101w
102+
103

1044

1054

106w

107

108

109

T0AH
10Bn
10Cx
10D

10Ew
1o
11Fu

1204
to
7FFu

Buffer memory address names

Default value

in no-protocol mode

' Arga for amount of data transmitted |

o

c

E No-protocol mode transmission

= buffer memory area

User area =
T 0
{266 words} % | Arca for amount of data received

! in no-protocol mode

ER

8

L No-pratocol made receive

s] ; buffer memory area
Area to specify receive-end code in no-protocol,modeé 0DOAx (CR, LF)
Error LED display area : 0
Error LED extinguish request area 0
Arga to specify word or byte units in no-protocol mode 0 (words)
Area to specify head address of transmission buffer:j 0
memory for no-protocol mode :
Area to specify length of transmission buffer memoryE ey
for no-protocol mode :
Area to specify head address of receive buffer memoryi 804
for no-protocol mode ;
Area to specify length of receive buffer memory fori 80u
ne-protocol mode :
Area to specify amount of data to complete receive in; 127 (words)
no-protocol mode ;
Area to specify head address of on-demand buf'feré 0
memory f
Area to specify length of on-demand buffer memory 0
Area to specify RS-232C CD pin check P o {check CD pin}
Storage area for on-demand errors ; 0
Receive data clear request area for no-protocol mode | 0
System area {reserved) —_—
User area (1760 words) 0

Reference section

Table 3.6 Buffer Memory Table

IMPORTANT |

Buffer memory addresses 10E. to 11F. are reserved for
system use. The user should not write data to this area as
this will prevent correct operation of the AJ71C24.

3-12
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4, SETTINGS AND PROCEDURES BEFORE OPERATION

4.1 Settings and Procedures before Operation

The settings and procedures which have to be carried out before a
system using the AJ71C24 can be started are described below.

Determine the system configuration
3
Set up the hardware
{1} Set the transmission specifications |- Refer to section 4.3.2
® Specify the main channel
® Specify the data length
® Specify the parity check
® Specify odd or even parity
@ Specify the number of stop bits
@ Specify the sum check
® Specify write during run
#® Specify sending area terminal resistance
® Specify receiving area terminal resist-
ance
(2) Set the transmission control protocol | Refer to section 4.3.1
(3) Set the station numbers |- Refer to section 4.3.3
¥
Loopback self-check [ Refer to section 4.6
A
External wiring ------Refer to section 3.2, 4.6
i
Loopback test Qe Refer to section 4.7, 6.14
y
Initialize using a sequence pregram [t Refer to section 5
¥
Create data communication program |- A sequence program is re-
- quired for data com-
munication in the no-
' protocol mode

Operation
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4. SETTINGS AND PROCEDURES BEFORE OPERATION /MELSEC-A

4.2 Nomenclature

4.2.1 Nomenclature

—

Aur1cza 53

EEIEA R

g rhremmws
o)
Q,

3
é
3
£

STATIONNQ,

T
-|®|- SDA

l—=
& 1| soe

o |[ G | ADA

l—
&) | roe
l—
® 5G

o i Fe
L®]

No. Name Description
Display the operating status, computer com-
: munication underway and alarms.
@ | Indicator LEDs The meaning of an LED turning on or off differs
according to the LED.
Switch to set the station number in a 1:n ratio
R computer link system
® Sséftti:,?n swi?gﬁgg The station number may be set to any value
9 which does not duplicate another station number.
Setting range 0 to 31. (Factory-set to 0.)
@ | Lansmssion | Used to select RS-422/RS-232C, data bit, parity
settl?ng switches presence/absence, stop bit, sum check, etc.
. Switch for selecting transmission control protocol
@ Mogsviigﬁtlng format and RS-422/RS-232C control protocol.
(Factory-set to 0.}
RS-232C connector for connecting AJ71C24 with
® |RS$-232C connector computer.
: RS-422 terminal block connectors for connecting
® RS-422 terminal AJ71C24 with computer or another AJ71C24.

block

Terminal block screws are M4,

4-2
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4. SETTINGS AND PROCEDURES BEFORE OPERATION /MELSEC -/4

4.2.2 LED signals and displays

LED Area Details  |LED No.| LED | Meaning of LED Display LED ON LED OFF léa) e
i} RUN Normal run display Normal Error ON
1 2-3D :'15;2'320 transmission  data Flickers during data sending OFF
2 2-RD | RS-232C received data level ; Flickers during data receiving OFF
1 _ . Transmission sequence ini- .
4 2-NEU | RS-232C's neutral tial state {waiting for ENQ) ENQ received ON
b 2-ACK | RS-232C's ACK After sending ACK After sending NAK OFF
6 2-NAK | RS-232C's NAK After sending NAK After sending ACK OFF
v Transmission sequence ini- .
RUN| OO |2-ciN 7 4-NEU | RS-422"s neutral tial state (waiting for ENQ) ENQ received ON
2-8D( QO |2-P/s
2-RD| OO |2-PRO g 4-ACK | RS-422's ACK After sending ACK After sending NAK OFF
Unused | OO | 2-S10
2-NEU [ OO |4-CIN 9 4-NAK | RS-422's NAK After sending NAK After sending ACK OFF
2-ACK| OO |4-Pis RS-422 t et d
2-NAK| OO |4-PRO 10 4sp | po-0e¢ transmission  dats | praches during data transmission OFF
4-NEU| OO0 [4-810
4-ACK| OO [Unused 1 4-RD | RS-422 recelved data level | Flashes during data receive OFF
4-NAK| OO |CPU RW
4-8D| QO Result of RS-232C and PC CPU
4RD| OC 16 2-C/IN communication Refer to (4} below Normal OFF
88 Unused 17 2-PiS | R5-422 parity/sum check Parity/sum check error MNormal OFF
Unused
&0 18 | 2-PRO | RS-232C protocol Communication  protacol | ormg OFF
19 2-510 | RS-232C SI0 Overrun, framing error Normal OFF
Result of RS-232C and PC CPU
20 4-CIN cominunication Refer to (4) below Normal OFF
21 4-P/3 | R5-422 parity/sum check Parity/sum check error Normal OFF
22 | 4PRO | RS-422 protacol Communications  protocol | oy OFF
23 4-5|0 | RS-422 810 Overrun, framing error Normal OFF
25 CPU RW | Communication with PC ﬂ%ﬁ?;:tigﬁ;ing communication with PC {On at no com- ON

(1) The LED's 2-C/N - 4-S10 {LED Nos. 16 - 23) above light when an
error occurs.

The ON/OFF statuses of the LED Nos. 16 - 23 are stored in the
buffer memory at address 101 The statuses can be read using
the PC CPU [FROM | instruction to permit checking by a
sequence program.

After any LED’s 2-C/N - 4-S10 (LED Nos. 16 - 23) have lit, they
remain lit even if the cause of the error is eliminated.

It is necessary to send an extinguish request to address 102 of
the buffer memory using the PC CPU instruction to turn
off the LED's.

(3) The LED’s RUN - 4-RD {LED Nos. 0 - 11) and CPUR/W (LED No.

25) above light corresponding to the relevant status.

(4) The LED’s 2-C/N and 4-C/N {(LED No. 16 and No. 20) above light
in the following circumstances.

(a) When the AJ71C24 attempts to make an |Ilega! access
while the PC CPU is running (a write during program
execution, for example}.

(b) During abnormal PC CPU access.

{(5) The “initial state” column indicates the status at power-on or

CPU reset.

(2)
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4.3 Settings

4.3.1 Setting a protocol or

4. SETTINGS AND PROCEDURES BEFORE OPERATION / MELSEC-A

This section describes the setting method and explains the
settings of the transmission control protocol and communication
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.

the no-protocol mode

{1} The method of setting the transmission control protocol and
the meaning of the switch settings are described in the table

below.
Mode Setting | Made Setting Satting Rermarke
Switch Switch Number RS-232C RS-422
0 Unused
1 Format 1 protocol No protocol
2 Format 2 protocol No protocol
For connection of compu-
3 Format 3 protocol No protocol ters to RS-232C and RS-422
individually or for connec-
4 Farmat 4 protocol No protocol tion of a printer to the no
protocol interface.
5 No protocol Format 1 protocol Both interfaces work inde-
pendently.
6 No protocol Format 2 protocol
7 No protocol Format 3 protoco!
8 No protocol Format 4 protocol
N Used to write data sent by
9 No protacol No protocol computer to all stations.
A Format 1 protocol =~ +~1— Format 1 protocol
o, Mode used for computer
B Format 2 protocol Format 2 protocol link of 1 : n stations.
. RS-232C and RS-422 oper-
C Format 3 protocol Format 3 protocol ate jointly.
D Format 4 protocol A Format 4 protocol
E Unused
E For module test R5-232C and R$-422 oper-

ate independently.

The RS-232C and RS-422 transmission specification protocols are

identical.

4-4
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4. SETTINGS AND PROCEDURES BEFORE OPERATION

{2) System configurations for control classified by setting modes
This section describes usable system configurations according
to the positions of mode setting switch.

Mode Setting Switch

Station connected

Control System Configuration Example
to external device '

CGther stations

1) Computer reads/
writes data from/to
PC CPU.

Data sent from
computer or
k3yb°ard to External device External device
AJ71C24 is read by Computer,
PC CPU with Computer "e\::’n‘:::d'
Mode setting if’SUUCﬁOH- CFFItT. ate.
switch 1 to 4 Data written from
PC CPU to ®
(RS-232C: AJT1C24 with

instruction is
;gr::',g_ Tto4 ) transmitted to
. computer, printer,
or CRT.

2

—

H RS.232C @

No protocol)

RS-422
Executed with FROM/TOQ instruction

CPU
e ElE

1

Data sent from
computer or
keyboard to -
AJ71C24is read by
PC CPU with
{FROM| instruction.

- Extarnal equipment External equipment
Data written from :

The RS5-232C i -
PC CPU to g:;‘l;%';?d" o 15;5;2?‘/ befusal.glfegr
. h " Qmputer conn ion af compu-
i . . printer, i
Mode setting Mode setting ﬁﬂ:fc%:): 'lts.’h CRT, ste. ter | fee\;izluard.v nter,
switch 5 to 8 switch 5 to 8 transmitted to @ @ T
computer, printer, | Dxecwedwith "ot [
{RS-232C: {RS-232C: or CRT FROMAQ |n§ruct
No protocol No protocol . g
Red2z: | Re4zz: 2) Computer reads/ luntiss || (2| (0| B&K| [7] . |Olpsese
writes data fromlto J|, @ 232C =1 e)) ol ®
Format 1 to 4) Format 1 to 4} PC CPU. - H X y
) . RS4;:I @  Rs-422 @ Fs4m
Maximum 32 stations
1) Data sent from
computer or
keyboard to
AJ71C24 1s read by
PC_CPU with —— R
[FROM] instruction. External equipmen! The RS-232C inter-
2) Data written from i*’“;Pulz'- ::?:c::em?:nbaeflésoerﬁ;ﬁi
PC CPU to T;irg:i N ::erETkeytbcoard. printer,
i CRY, etc : ete
Mode setting Mode setting ﬁ‘g:u%%fo:';h ae
switch 9 switch 1 to 4 transmitted to Executed with @ Executed with Execule'd w'nh_
. . computer, printer, FROM/TO instructiol FROMITQ instructicn FROM/TO instruction
{RS-232C: (RS-232C: CRT. \ ooa
Format 1 to 4 Format 1 to 4 or . 52 I 2 1] z d
RS-422: RS-422: & ©[ples2ec| |S)L RS252C | |0l 0p JpiRS-292¢
7
No protocol) No protocol} T @ @Jns-v,zz . @OHS,MZ
- [0 ®

Maximum 32 stations

4-5
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4. SETTINGS AND PROCEDURES BEFORE OPERATION /MELSEC -A

Mode Setting Switch

- Control System Configuration Example
Station connected Other stations
to external device

Computer readsfwrite
data from/to PC CPU -
at one of 32 stations.

By cannecting compu-

ter, keyboard, printer,

CRT, etc. to RS-232C

. interfaces, data sent

External equipment from computar  gad
keyboard can be read

Computer ts? CthLJ with F;lohg iln-
Mode setting Mode setting - ¥6r?:'!a:1°?ran‘fr(".‘PU with
switch A to D | switch 5 to 8 T ingiruction can be

ter, printer, and CRT.
{RS-232C: {RS-232C:
Format 1 to 4 No protocol ooo

 RS-422: RS-422: 2 2 0 2 i

Format 1 to 4} | Format 1 to 4} © pas2ec| | Rs-232¢ | & [[Rs-2a2¢

RS-422 | RS.422 l e RS-422] .

Maximum 32 stations

1) Checks RS-232C.

2) Checks RS-422.

3) Checks communica-
tion between
AJ71C24 and PC
CPU.

Loopback with cable
Mode setting
switch F =] PR Rgzszc
{Unit test) o o
RS-422 Loopback with cable

Since 2 AJ71C24s may be loaded into each base, combinations of the above
control configurations can be built up.
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4,3.2 Setting of transmission specifications

4, SETTINGS AND PROCEDURES BEFORE OPERATION

MELSEC-A

Setting of .| Setting i Position of Setting Switch .
Switches | Switches Setting Item ON OFF Remarks
Main channel Valid for modes
SWi1 setting RS-422 RS-232C StoD
- 8W1i2 Data length 8 bits 7 bits
Baud rate 300 600 | 1200 | 2400 | 4800 | 9600 | 19200 |Unused
st [ON== SW13 .OFF | ON OFF ON OFF ON OFF | ON
si2| =@ |[ swia | .Transmission OFF | OFF | ON | ON | OFF | OFF | ON | ON
W3 m{E speed setting .
S B — | SW15 QFF { OFF | OFF | OFF ON ON ON ON
Wis| Ca
=
el =N SW16 Parity check - Yes No
ONa— ' i : Valid only when
EW‘%% E.. sw17 Parity setting Even 0dd parity check on
w| Cm is selected
Swy| CH
SW18 Stop bit 2 bits 1 bit
sSwz21 Sum check Yes No
SW22 | Write during run Allowed Disallowed
Sending area
SW23 | terminal resistance Present Absent
Receiving area
Swa4 terminal resistance Present Absent

{(a) The main channel in the above table refers to the interface to which the
computer is connected (unless in no protocol mode). The main channel
setting is valid only for modes 9 to D.
In other modes, the setting switch may be in ON or OFF position.

(b) Do not set the “unused” 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.

{c} Setting the main channe! defines data flow as shown below:
Data received by the main channel is automatically sent from the sub channel.
Data received by the sub channel is automatically sent to the main channel.
If data received by the main channel is process commands for the host PC
CPU, the commands are processed via the main channel and host PC CPU,

RS-232C RS-232C
pd Data flow - Data flow
- RS-422 RS-422
PC CPU AJ71C24 PC CPU AJ71C24

Main channel RS-232C Main channel R§-422

1B {NA) B6175-A



4. SETTINGS AND PROCEDURES BEFORE OPERATION / MELSECA

POINT

In multidrop systems, set terminal resistance “present” at
end stations and “absent” for others.

Example: If the computer is connected to the AJ71C24
through the RS-232C

Computer

L Lyt

, with terminal resistance. {(Set SW23 and 24 to ON
position.) '

[ 1, without terminal resistance. (Set SW23 and 24 to
OFF position.) o

4.3.3 Station number setting

The station number is set on each AJ71C24 so that the computer
knows which AJ71C24 to access in a 1:n ratio computer link
system.

Station Number

Setting Switch Desctiption

{1} Set the station number in the range 0 to 31.
(Never set a station number to more than 32.)

{2) Set the X 10 switch to the number of tens in the
station number,

(3) Set the X 1 switch to the number of units in the

o o station number.
- o) X10 (4} The station number may be set to any value which
does not duplicate another station number. It is not

necessary to consider the order of connection
when viewed from the computer. Station numbers
do not have to be sequential and may be skipped.

(5] If the switches are set as shown on the left, the
station number is 25,

Cemputer

AJ71C24

1] il 0

1] i 1]

I 11 I
Station Station Station Station
" No. 0 . No. ¥ No. 2 No. 31

POINT.

Take care not to set a station number which duplicates
another station number as this leads to destruction of
transmission data and precludes correct data communica-
tion.

a8
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4. SETTINGS AND PROCEDURES BEFORE OPERATION / MELSECA

4.4 loading and Installation

4.4.1 Handling instructions
(1) Protect the AJ71C24 and its terminal block impact.

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

(3) Do not allow metal particles or wire offcuts to enter the

AJ71C24.
{4) Tighten the module mounting and terminal screws as speci-
fied below.
Tightening Torque
Screw kgem (Ib-inch)
RS-422 terminal block installation screws (M4) 8 {6.93) to 14 {12.13)
Module mounting screws {optional} (M4} 8 (6.93) to- 12 (10.39)

{5) To load the AJ71C24 onto the base, press the AJ71C24 against
the base so that the latch is securely locked. To unload the
AJ71C24, push the latch, and after the latch is disengaged
from the base, pull the AJ71C24 toward vyou.
4.4.2 Installation environment

Never install the System in the following environments:

(1) Locations where ambient temperature is outside the range O to
55°C.

{2) Locations where ambient humidity is outside the range of 10
and 90%RH.

(3) Locations where dew condensation takes place due to sudden
temperature changes.

(4) Locations where there are corrosive gasses and combustible
- gasses. -

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

(6) Locations exposed to the direct rays of the sun.

(7) Locations where strong power and magnetic fields are gener-
ated.

(8) Locations where vibration and shock are directly transmitted
“to the main unit. ‘

4-9
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4. SETTINGS AND PROCEDURES BEFORE OPERATION / MELSECA

4.5 External Wiring

4.5.1 Precautions when carrying out wiring

External wiring which is resistant to external noise effects is a
prerequisite for reliabie AJ71C24 operation to permit full use of all
avdilable functions.

" Necessary. precautions when carrylng out external wiring of the
AJ71024 are listed helow.

(1} Keep main circuit wiring,- high-voltage wiring and other
~-load-carrying wiring outside the PC separate from AJ71C24
~wiring and never bundle them together. This is to prevent

noise and surge-induction effects.
AJ71C24 external wiring should be at least 100 mm (in.) away
) : : : from other wiring.
C (2} Ground the shield of shielded wires and cables at one point
~ — only. '
(3) The RS-422 terminal has M4 screw connectors. Fasten suit-
able-sized crimped terminals to the ends of the cables before
connecting the cables to the terminals.

4.5.2 Connecting the RS-232C connectors

~ Standard examples of connections to an RS- 232C connector is
shown in the dlagram below.

{1) Connection to a device which can turn the CD pin ON

AJ71C24 End Cable Connection and Computer End
Signal name | Pin number Signal Direction Pin number | Signal name
FG 1 - i 1 FG
SD (TXD) 2 >< 2 SD (TXD)
RD (RXD} 3 3 RD (RXD)
: - RS 4 4 RS
CS {CTS) 5 5 CS [CTS)
C DSR (DR} 6 6 DSR (DR)
5G 7 - 7 - 8G
cD 8 e T 8 cD
DTR {ER) 20 20 DTR (ER}

(2) Connection to a device which cannot turn the CD pin On
(a) When wired as in step (1) above, disable the RS-232C CD
pin check.
{(b) If the RS-232C CD pin check function is enabled, wire the
connhectors as shown below.

- AJ71C24 End - - Cable Connection and Computer End
Signal name | Pin number Signal Direction Pin number | Signal name
FG 1 - 1 FG
SD {TXD} 2 >< 2 SD (TXD)
RD {RXD} 3 3 RD {RXD)
RS 4 4 RS
CS [CTS) 5 - l: 5 C% (CT8)
DSR {DR) 6 ] DSR {DR}
SG 7 h 7 SG
CD 3] - 8 CD
DTR (ER} 20 20 DTR {ER}

4-10
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4. SETTINGS AND PROCEDURES BEFORE OPERATION / MELSECA

4.5.3 Connecting the RS-422 connectors

Standard examples of connections to an RS-422 connector is
shown in the diagram below.

AJ71C24 End i Computer End
Signal name Cﬂbsl?gg:]ngfggir‘;nﬂnd Pin numbei: Signal name Description
SDA - -—— - 2 RDA Receive data
SDB —-X:- — —jc: 15 RDB Receive data
RDA - = - 3 SDA Send data
RDB DC- _ - -:X:-— 16 SDB Send data
5 RSA Reguest to send
I_ 18 RSB Request to send
- 4 CSA Clear to send
L 17 CSB Clear to send
/—> 21
5G 7.8 20 SG Signal ground
FG - 1 FG Frame ground

*Connect pin 21 if required by the specification of the external
device. '

4.5.4 Connecting a multidrop link

Methods of connecting a computer and PC CPU’s in a 1:n station
ratio multidrop link are shown in the diagram below.

(1) The computer and fhe 0 statioh PC CPU are connected through
the RS-232C port:

0 station l . 1 station | l n station
CD"'pumr AJ7ic2a | AJ71C24 | AJIC24 |

' ,-SD  SDA SDA SDA
7 | j><{ SDB, \

_ SDB SDB
l__ _| l_ RDB

RDA : ;

RDB __l |—nRDB _|

{2) The computer and the 0 station PC CPU are connected through
the RS-422 port: -

| Cor'r‘\ uter 0 station I 1 statlo | n station |
P ' ! AJ71CZ4——! AJ71C24 y AJ71C24

SDA SDA SDA |
[}

SDB SDB SDB
RDA —— RDA
- RDB -

RDA

| ]
—..RDB _

I
"
3
1

4-11
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4. SETTINGS AND PROCEDURES BEFORE OPERATION / MELSEC-A

4.6 Loopback Sel-Check

The loopback seli-check function is used when the AJ71C24 is not

connected to the computer to check that the AJ71C24 module is

operating normally. This function is selected by setting the mode
setting switch to “F”".

4.6.1 Procedure to carry out the loopback self-check
The procedure to carry out the loopback self-check is listed below.

Step 1

Connect the cable
Connect cables to the RS-232C and RS-422 connectors as
shown below.

RS-232C Cable Connections R$-422 Cahle Connections
AJ71C24 End } AJ71C24 End )
- - Cable Connections - Cable Connections

*| Signal name | Pin number Signal name

FG 1 SDA

SD 2 SDB

RD 3 -——l RDA -

RS 4 RDB -

cs 5 e 56

SDR 5] - FG

SG 7

CD 8 -

DTR 20 ———I
Step 2 Set the mode setting switch

Step 3

Set the mode setting switch to “F" to select the loopback
self-check. (Refer to section 4.3.1 for details of how to set
this switch.)

Carry out the loopback self-check

{1) Turn on the PC CPU power supply or reset the PC CPU. -
The check starts automatically when the AJ71C24

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 carried out in the following order:
1) PC CPU communication check
2) RS-232C communication check
3) RS-422 communication check.
The checks are then repeated. The checks are com-
pleted within one second. The checks are carried out
automatically by the AJ71C24.
(3} Check the LED display status, as described in section
4.6.2.
Normal-«--«---- checks are complete
Errop--«-reveee-- correct the error and repeat the
loopback self-check
{4) Operation when checks are complete
1} Turn the power supply off.
2} Disconnect the cables.
3) Change the setting of the mode setting switch.

POINT

In cases where two AJ71C24's are mounted in one PC
CPU, do not carry out the loopback self-check simul-
taneously for both modules as this will result in a PC
communication check error.

4-12
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4. SETTINGS AND PROCEDURES BEFORE OPERATION / MELSECA

4.6.2 Self-check operation

Check ltems Check Normall-érltjdlcator Error Indicator Information Flow
After writing data to special data
register D8072, the AJ71C24 reads
and verifies it. If the data matches, 2-C/N OFF RS-232C
it is changed and the procedure is |(LED No. 18)
repeated. If data does not match, 7 (
pc an error is indicated. 2-C/IN -
cormmunication (LED No. 16} ON
check :
PC RS-422
(LEBUng) Flicker CPU AJT1C24
Checks data sent from RS-232C
connectar. If normal, AJ71C24 2-510 OFF
changes data and the procedure is |{LED No. 18}
repeated. If not normal, an error is RS-232C
indicated. An error is indicated if ;HD
RS-232C no cable is connected. 2.5D 2.510
communization - (LED No. 1) (LED No. 19| ON
"Flicker [] RS-422
2-RD
(LED No. 2) AJ71C24
Checks data sent from RS-422 con-
nector. W normal, AJ71C24 4510 OFF
changes data and the procedure is {LED No. 23} |
repeated. If not normal, an error is RS-232C
indicated. An error is indicated if B
RS-422 no cable is connected. 4-8D 4-810 ON
comunication LED No. 10} (LED No. 23)
Flicker
RS-422
4-RD AJ71C24
{LED No. 11}

* Checks are carried out in the following order: 1) PC CPU
communication check 2) RS-232C communication check 3)
RS-422 communication check, and then repeated.

4-13
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4. SETTINGS AND PROCEDURES BEFORE OPERATION / MELSECA

4.7 Loopback Test

The loopback test checks correctness of data communication
between the computer and the AJ71C24 using the dedicated
protocols 1 to 4.

The procedure to carry out the loopback test is listed below.

{1

{2)

(4)

Connect the computer and AJ71C24
Connect the cable between the computer and AJ71C24 as
described in section 4.5.2.

Execute the loopback test command

1) Create a ioopback test command and data at the computer
and transmit this to the AJ71C24. {Refer to section 6.14 for
details of the commands.)

2} The AJ71C24 echoes the unchanged data back to the
computer.

Computer coincidence check

Check at the computer if data sent from the computer to the
AJ71C24 coincides with the data echoed back from the
AJ71C24 to the computer.

Coincident data indicates that the communication between the
computer and AJ71C24 is normal.

If the data sent from the computer to the AJ71C24 and the data
echoed back from the AJ71C24 to the computer do not
coincide, it is likely that the transmission specification settings
do not match or the CD pin is repeatedly turning ON/OFF.
Use the troubleshooting charts in Sections 8.2.5 and 8.2.6 to
determine and correct the problem and then repeat the
loopback test.

If no data communication is possible

It is likely that the hardware settings or cable connections have
not been carried out correctly. '

Use the troubleshooting charts in Sections 8.2.2, 8.2.3 and
8.2.4 to determine and correct the problem and then repeat the
loopback test.

4.8 Inspection and Maintenance

The AJ71C24 module itself requires no particular inspection
procedures. However, carry out the inspections listed in the PC .
CPU User's Manual to ensure optimum system performance.

4-14
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5. SETTING TRANSMISSION CONTROL DATA

The buffer memory has a special-application area used to set the
transmission control data, as shown in section 3.b. Each transmis-
sion data item has a default value. However, depending on the
purpose and application of data transmission and the specification
of the external devices, using the default values can lead to
increased complexity of the data communication programs and may
even preclude data communication. This chapter describes the
settings of all items in the buffer memory special-application area,
the method for specifying changes and examples.

The contents of this chapter are only required when changing the preset defauit
values. This chapter is not required when carrying out data communication using
the default values.

5.1 Precautions when Creating a Program

The following precautions are important when using a sequence
program to write data to the buffer memory special-application area.

(1) Data can only be written to the special-application area using the
sequence program instruction. The AJ71C24 will not operate
correctly if data is written from the computer. Never write data to
the buffer memory special-application area from the computer.

(2) The buffer memory has no battery back-up
When the power supply is turned off and back on or the PC
CPU reset, previously written data is lost and all values return
to the default values.
Therefore it is necessary to write data settings and changes
after turning on the power supply or resetting the PC CPU.

{3) if the buffer memory area allocation is changed when using

both the protocols 1 to 4 and the no-protocol mode, the user
area buffer memory addresses also change.
If data is erroneously written to the no-protocol mode com-
munication data buffer memory areas with the buffer memory
read or write commands (CR, CW) or by the on-demand
function, the no-protocol mode communication data will be
changed and normal data communication impossible.

(4) When word or byte units are specified for data communication
in the no-protocol mode, the on-demand data units become
the same as those in the no-protocol mode.

{5) The buffer memory addresses 10E+ and 11F. are reserved for system
use and must not be used by the user. Never write data to the system
area as this precludes normal operation of the AJ71C24.

(6) When setting an item or changing a setting, first turn the power
supply off and back on or reset the PC CPU. Carry out the
settings on the rising edge of the AJ71C24 READY signal (Xn7)
only, as shown in the exampie below. The AJ71C24 wili not
operate correctly if the changes are made during data com-
munication between the external device and AJ71C24.

Example: To disable the RS-232C CD pin check function

Xn7 Interlock signal

- —44—{vor[ e [ros] k1 [ K1

5-1
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5.2 RS-232C CD Pin Check Enable/Disable Function

The setting of this RS-232C CD pin check function to enable or
‘disable determines whether or not the AJ71C24 checks the
ON/OFF status of the CD pin (receive carrier detection pin).

Disabling the RS-232C CD pin (receive carrier detection pin) check
function.

If a "1" is written to buffer memory address 10B4, the AJ71C24

" does not check the ON/OFF status of the CD pin, and operates as if

the CD pin were ON.

How to specify the setting |

b15

o b1 bo

1084

1 | Default value 0

L Write 0 or 1

[ 0: pin status checked
1: pin status not checked

POINT

Bits b1 to b15 of address 10B» may be set eitherto 0 or 1.
They are ignored by the AJ71C24.

Example

Sequence program

To disable the RS-232C CD pin check function (AJ71C24 I/O addresses 80 to 9F).

|—|]—-| TOP | Hs | H10B | K1 | K1 HWrite "1" to buffer memory address 10Bn.

5-2
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5.3 Transmission Error Data Read Function

This _section explains the contents of the buffer memory area
storing the ON/OFF statuses of the error LED’s and how to turn off
LED's which are lit.

5.3.1 Reading the error LED display status

(1) Error LED display area
The ON/OFF statuses of the error LED’s are stored in address
1014 of the buffer memory as shown below.

h15 bl14to b8 b7 b6 b5 b4 b3 b2 b1 bO
ou [P~J [ | ] 1 [
4 f Y b [ 4 t LZ-CIN (LED No.16}
2-P/S {LED No.17)
'—————— 2-PRO (LED No.18)
2-S|0 {LED No.19)
4-C/N {LED No.20)
4.P/S {LED No.21)
4-PRO {LED No.22}
4-510 (LED No.23)
1: LED lit
------ error
occurred

0: LED not lit
------ no error

Ne-protocol mode length-of-data error

(2) Program example to read the error LED display area
This shows an example of a program using the sequence
program instruction to read the error LED dispiay
ON/OFF statuses stored in buffer memory address 101

Program example to read the error LED display area (AJ71C24
IO addresses 80 to 9F)

- Read the contents of the
H F rromp | H8 [Hio1| po | K HerrorLEDdisplayareato
[

address DO

i

b15 b14 to b8 b7 b6 bb bt‘l b3 b2 bl bl

ws that the
oo~ _JoJo|lolo]o]1]o]o]- “This shows that the
18) is ON (an RS-
232C protocol error
has occurred).
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5.3.2 Turning off error LED’s

When an LED turns on, it remains lit even if the cause of the error
is eliminated.
It is necessary to write 1" to the appropriate bit of address 102. of

the buffer memory using the PC CPU TO instruction to turn off the
LED which is lit.

(1) Error LED extinguish request area

b15 b14to b8 b7 b6 b5 b4 b3 b2 bi ho

oz [~ ] [ [ | [ [ [ [ |
t ’ 3 T L 5.9/N (LED No.16)
2-P/S (LED No.17)
l—————2PRO (LED No.18}
2-S10 {LED No.19}
4-C/N (LED No.20}
4-P/S (LED No.21}
4-PRO {LED MNo.22)
4-810 (LED No.23}
[ 1: Extinguish request
0: No action
No-protocol mode length-of-data error

(2) Program example to turn off error LED's
This shows a sequence program example to turn off LED 2-C/N
(LED No.16) and LED 4-PRO (LED No.22)

H F— tor | e [ Hioz |Ho?41| K1 ;_—l
1

¥

bi5 b14 to b8 b7 b6 bS b4 b3 b2 bl bo

ozl 0 [~ Jo[1]oJoofo]o]1]
POINT

{1) The LED extinguish request is only valid when it is
written.

{2) The relevant data in the error LED display area at
address 101+ is cleared when the LED extinguish
request is made. Data at address 102. remains as it H
was written.

(3) If the cause of the error has not been corrected when
the LED extinguish request is made, the LED will light
. once more,

5-4

18 {NA) 66175-A



5. SETTING TRANSMISSION CONTROL DATA / MELSEC-A

5.4 Settings in the No-Protocol Mode

This chapter describes the method for specifying setting items and

examples in the no-protocol mode.

5.4.1 Setting the no-protocol mode receive-complete code

This shows the method of specifying receive-complete code

settings and changes and a sequence program example.

How to specify the setting |

b15 to b8 b7 to b0

Buffer memory address 100« I 00 I J Default code 0DOA« {CR, LF)

?—Enter the required complete code
Always write 00« to the upper 8 bits

[ POINT

(1) The complete code can be selected from any value in
the range 00. to FF.

{2) If the length of data to complete receiving data is
also set {address 108.) the receive is completed by
the receiving of the end code or the specified length

of data to complete receive, whichever occurs first.

Example

Sequence program

To set the end code to ETX (034) (AJ71C24 /O addresses 80 to 9F).

I———| F————— tor | Hs | Hioo |Hooo3 | ki

address 100u.

Write the ASCIl code for ETX {03u} to buffer memaory

5-5
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5.4.2 Specifying amount of data to complete data receive (fixed length)

This section shows how to specify the way of completing the data
receive and set the amount of data received. A sequence program
example is also given.

How to specify the setting |

_ - Write FFu
. b15 to b8 b7 to b0
Buffer memory address 100« FF i FF

Buffer memory address 1084

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

POINT

(1} Setthe length of data to complete the data receive in
the following ranges:
Length of data received = no-protocol mode buffer
memory length —1 (when word units are set)
Length of data received = (no-protocol mode buffer
memory length —1) X 2 (when byte units are set)
If a the length of data received setting is larger than
the no-protocol mode buffer memory length, then it
is automatically set equal to the no-protocol mode
buffer memory length.

(2) The selection of word or byte units is described in
Section 5.4.3.

Example

" To set the fixed length at which data receive is complete to 15 words (AJ71C24 I/O
addresses 80 to 9F).

Sequence program

Write HFFFF to buffer memory address 100 to
| [ ToP | He [ Hioo [mrerF| k1 | specify the fixed length. u

———-I TOP | H8 | H108 | Kis | K1 I—— Write "15" to buffer memory address 108u.
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5.4.3 Specifying word or byte units in no-protocol mode

This section shows how to specify word or byte units for data
communication and gives an example.

How to specify the setting |

b15 to

Buffer memory address 103u [

Default 0 : word units
[0: word units
1: byte units

[ POINT |

(1) Word or byte units specified here apply only to
communication data in the no-protocol mode and
on-demand data using a dedicated protocol.

(2) Bits b1 to b15 of address 103« may be set either to 0

or 1

They are ignored by the AJ71C24.

Example

Sequence program'

F— b top [ w8 [roa] ki | K1

To specify byte units {AJ71C24 /O addresses 80 to 9F).

Write “1” {byte units) to buffer memory address
J03n.
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5.4.4 Setting buffer memory area for transmission in no-protocol mode

This section shows how to specify the setting of the AJ71C24
buffer memory area to store data transmitted from the PC CPU to
an external device, and gives an example.

How to specify the setting |

104n (Head address specification}
1054 (Buffer memory length specification)

b15

in hexadecimal
b0

l—Write the head address number
to

Default On

Default 80w

L

Write the memory length
(number of addresses) in hexadecimal

POINT

(1) The buffer memory addresses are for the special-

application area. Addresses in this range should not

be specified.

(2) Make sure that the specified range does not overlap

the no-protocol mode buffer memory area or the
on-demand data area.

(3) If addresses are specified out of range (00 to 7FF), the

AJ71C24 uses the default values.

Example

9F).

Sequence program

Address  Buffer memory
On

~
-

by
p{4

o
pr

1044 120w
1054 100w

b))
(£
b))
i

1204
1o
21Fn

b))
LY
5)
4

7FF

To set the head address to 120+ and the memory length to 100+ {AJ71C24 /0O addresses 80 to

| 1 | { Top | He | H104 | H120 | K1 |——] Write H120 to buffer memory address 104n.

—— 10P | H8 | H105 | H100 | K1- |—— Write H100 to buffer memory address 105u.

Shows that the head address is 1204

Shows that the memory length is 100«

Buffer memory area for transmission in no-protocol mode
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5.45 Setting buffer memory area for receiving in no-protocol mode

This section shows how to specify the setting of the AJ71C24
buffer memory area to store data transmitted to an external device

from the PC CPU and gives an example.

How to specify the setting |

106w (Head address specificaﬁon)
107 (Buffer memory length specification})

b15

to

— Write the head address number in
hexadecimal

1—Write the memory length
(number of addresses) in hexadscimal

POINT

(1) The buffer memory addresses are for the special-
application area and should not be specified.

(2) Make sure that the specified range does not overlap
the no-protocol mode buffer memory area or the
on-demand data area.

(3) If addresses are specified out of range (00 to 7FF), the
AJ71C24 uses the default values.

Example

gF).

To setthe head

Sequence program

Address

Buffer memory

O

~

e

byl
[44

106w

300u

1074

120u

b))
(¢

b))
[£9

300+
to

41Fu

by]
149

32
144

7FF

address to 300. and the memory length to 120« (AJ71C24 |/O addresses 80 to

{ Top | w8 | Hioe | Haoo | K1 - f—=
L[ 7op | w8 | W7 | a0 | K1 ——

Shows that the head address is 3004
Shows that the memory length is 120«

Buffer memory area for receiving in no-protocol mode

Write H300 to buffer memory address 106n.

Write'H120 to buffer memory address 107h.
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS

The details and method of specifying the control protocols 1 to 4
are explained in this chapter and example are given.

6.1 Basics of Control Protocol
This section explains the transmission control protocol basics.

{1) Understa-nd'ing the control protocols
{a) Computer reading data from the AJ71C24

T
Computer | 2! Area A 5
omputer |2, Area 2

AJ71C24 Area B

| STX_

1) Areas A and C indicate transmission from the external
device to the AJ71C24.

2) Area B indicates transmission from the AJ71C24 to the
external device.

3) Computer programs are created such that all data is
transmitted from left to right.

(Example: In area A, data is transmitied to the right
after the ENQ signal.)

4) Area C of the program completes data communication
(if communication is being carried out or not} and
permits the next data communication to be carried out.

(b) Computer writing data to the AJ71C24

Area A

ENQ

Area C

ACK

1) Areas A indicate transmission from the external device
to the AJ71C24.

2} Area B indicates transmission from the AJ71C24 to the u
external device.

3) Computer programs are created such 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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{2} Data codes for data communication

This section explains the data codes for data communication
using the protocols.

_BIN code _ *ASCIl code -
T I 28 *The hexadecimal control
g 2 a codes shown in 6.3.5 are
M~ .
© BN code | @ | *ASCIl code § communicated unchanged.

(a) Computer reading data from the PC CPU
~ The data read from the PC CPU is converted to ASCIl code
by the AJ71C24 and transmitted to the computer.
(b} Writing data from the computer to the PC CPU
Data input from the computer as ASCll code is converted
to BIN code (binary) by the AJ71C24 and transmitted to the
PC CPU.
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6.2 Precautions Regarding Computer Communications

The following precautions are important to ensure normal compu-
ter communications.

(1)

Make sure that the transmission specifications of the AJ71C24
in each station of a 1:n ratio computer link system are set the

~ same. A normal link cannot be established if these settings are

(2)

(3)

(4)

{5)

{6)

not correct.

Make sure that no AJ71C24 station numbers in a 1:n ratio
computer link system are duplicated. A normal link cannot be
established and data may be destroyed if station numbers are
overlapping.

The settings of switches (for station number setting, mode
setting and transmission specifications} on the AJ71C24 are
read and processed when the power is turned on. As a result,
changes in the switch settings made after the power is turned
on are ignored. _

If it is necessary to change the switch settings, move the
switches and then reset the PC CPU.

The conditions under which the AJ71C24 transfer sequence is

initialized are as follows:

« when the power supply is turned on or the CPU reset with
the reset switch on the CPU

» when the control code EOT or CL is received using a
protocol

« when the CD pin is turned OFF {the ON/OFF status of the CD
pin is ignored if the CD pin check function is disabled)

» when data communication has completed normally

*« when a NAK control code is sent.

If nothing is sent from an RS-422 port in a 1:n ratio computer
link system, in some cases a framing error occurs and 00« data
(NULL code) is transmitted. These NULL codes should be
ignored by the computer.

The computer should also be made to ignore all data sent from
the AJ71C24 prior to an STX, ACK or NAK code.

PC CPU scan time

When the AJ71C24 requests an access to the PC CPU, if the PC
CPU is running, the access is processed once only after the
END instruction.

Therefore the scan time is increased by this processing time.
Refer to Appendix 5 for details of the intervening times and
process times required for AJ71C24 and PC CPU communica-
tion.

Even if there is no link, the scan time increases by 0.2 ms if
AJ71C24 is mounted.
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{7) The PC CPU can carry out only one process for each END
instruction. If other accesses are made simultaneously from
other AJ71C24's to the same PC CPU, one module must wait
until the other processing ends so that the required scan time
increases.

(8) The AJ71C24 enters the STANDBY mode (refer to section 3.4
IYO List for Programmable Controller CPU) if a data link error
occurs during data communication with a PC CPU (with a
station number not equal to FF4) on MELSECNET.

The computer carries out a time check and sends a CLEAR
instruction (EOT or CL-refer to section 6.3.5 (1)) to initialize the
transmission sequence if an error is detected.

6.3 Transmission Control Protocol

There are 4 formats of control protocol. These formats are
selected by the mode setting switch (Rotary switch).

The differences between formats can be summarized basis on
format 1 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 LF added.

Details of the four control protocols and the meanings of
individual items are explained below.

6-4
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6.3.1 Control protocol format 1

Description Control Protocol
l' T
E =1
issi w| 2| E
Transmission sequence g 5| S
% -
H,L|HL
* or
T ! 1'._, T T
5 ar 5
gl 2| 2| E|E| character | E wl 2| §
Computer (G| 5| 2| g |5| ereaA s HEAE
To read P & © (2 & &
data from He [ )™ HL HL fH,L
PC to 5| &
E| B k]
computer s |2 =
P AJ71C24 l>5 c| 2 Character [|X] 2
ol €le area B w 'E
& E
(7]
HL|H L H,L
or *
1 T T
o 2| E|E
c| 2| s
ES 2lels
w
H,L{HL|HL
*
1 ) ) T
5 © |z B
IHEIREE z
= - E|E Character E
gl el E|s area C 4
Computer E|IEj8 |2 E
@ = R
=
HLH,L[HL H,L
1 1
To write £z
data from AJT1C24 3 Z| g
| -2
computer —> £z
Transmission sequence
to PC q HL |H L
or
L 1) T
wl 2 | E| B
7]
HiL JH L [H L
{1) The sum check is enabled by DIP switch 21.
The sum check code only exists when the sum check is enabled by turning on DIP switch 21.
Y Y
Remarks (2) The sum check is made for characters marked * in the above diagram.
: (3] In the above diagram, the contents of “character area A”, “character area B” and “character area
C” depend on the individual system. For details, refer to relevant sections. The contents of all
character areas are the same for all 4 formats.
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6.3.2 Control protocol format 2

Description Control Protocol
1 L] T
. E|E| B
Transmission sequence w| 2 2 E
<l «| 5|5
> 2| g|l5|®2
«@ @
HLU{HL|HL
* ar
I T T T T T T LI
szl 12| = s 51 .
AR g A E:
ol 2125 | E |8 Character E % 2|1 | E
Computer |S| 5 | €| | E |5] aread o el
To read 2B |8 |z & 2|5|%
data from HyL LR R * H L HLIHLHE
- 1 ) T
PC to sl 5] . £
computer AJ71C24 o E 5 E Character |,| %
H o =| E| S area B =5
n s = 2 wl e
[==] & f.g
HL|H L] HL H L
or %
] T I I
ElE] 5|
JE|2|E|%
= &
Hy L H,L|HL|HL
*
T 1 ] T I
s 81 .| 2 i £
HSls12)EI[E Character £
Computer || 81 €| 2| o |8 area C £
= o Q= a
=
HL | H L HL L H,L
1 ) I
To write _ 1€ x
data from AJ71C24 wl 2| 2| E
ol=|51| 2
[ 2|2 |
computer @ | &
to PC —> e
Transmission sequence or
v T T T T
El2]| 5] =
JElE|E|E
= = =
Slg|gl=| 8
=] @
HL|HL]HL[HL
; {1) The sum check is enabled by DIP switch 21. : _
The sum check code only exists when the sum check is enabled by turning on DIP switch 21.
Remarks {2} The sum check is made for characters marked * in the above diagram.
{3) In the above diagram, the contents of "character area A", “character area B” and “character area
C” depend on the individual system. For details, refer to relevant sections. The contents of all
character areas are the same for all 4 formats.
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6.3.3 Control protocol format 3

Description Control Protocol
T T L
E| .
5|2
- Xl e] 2 [nn|B
Transmission sequence w g 2 [1]]
—> i
HL|HL[
*
or
] j 1 ‘L L T I
x50 5 HE:
x| 2| §E| E |g] Charactar |[X| B x| E| 5 %
= - = = =
Computer || 2 o 5 gl aean |l ‘g B £ S G6 g
To read @ = @ “
data from HL|HL|HL H,L . 1 HL[HL]
PC to _E B 'wé
computer AJ71C24 x| 8l E| Character 3
b g § area B 5 '2
& 3
HL|HL H L
ar M
T T I I
B
x| 2| E o
o| & o [N 25
&
HIL HIL 1 i.'Il‘
*
1 I T ;’
El:2% £
=<| E|E E £ Character x é
Computer |?| 5 | 2|3 |& area C ] [
: 2
H L HL|HL H,L . .
1 i 1
To write -E _§
data from AJ71C24 Els | S |es|f
wl 2 o w
computer &
to PC - :> H|L H, L]
Transmission sequence or : u
¥ T T T
2| . -
o E|E g
BELE ™ EE
&
HLlnL] , 1HL
{1) The sum check is enabled by DIP switch 21.
The sum check code only exists when the sum check is enabled by tarning on DIP swiich 21.
R K {2) The sum check is made for characters marked * in the above diagram. ,
emarks . . oo w .
(3) In the above diagram, the contents of “character area A", “character area B” and “character area
C” depend on the individual system. For details, refer to relevant sections. The contents of all
character areas are the same for all 4 formats. :
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6.3.4 Control protocol format 4

Description Control Protocol
1
E| B
I v| 2 E
Transmission sequence €l = 2545
Z| E I
= a.
—— E
HLIHL]| |
* or
T I T T T T T T
ARl s £l
al 2 E| E €g Character 2 |lew | 2 E lew
Computer |Z| & | o | § |5 area A i o= 2l s 5 (8=
To read & o 3 & E
data from HLIHLIHL HL| | HL|HL] |
T 11 T 1 1
PC to | . £
£ B 8
computer AJ71C24 x| 2 | § | Character (o} 8 .., (
R area B Els |3
wl gL £
» B
HL|#L HL| ,
or *
T T T
B 5
tlx|¢
w| = a
&
HLIHILIHL]
*
I T 1 ‘L I
-] - o I b=
HEIRAE 2
ol = 5 E g Character ER
Computer |G| 2 |2 | 5 [& area C N
& Cs 3
=
HL|HL[HL H/ Ll (
- T T 171 :
To write €1s . -
2| E
data from AJ71C24 5 = 2|z
: [ Eie|°-
computer o o &
to PC : HLIHL] ¢
.. o or
_ Transmission sequence . : , : :
HEIE
5|2 |5
Z|E | ®| &
w
HLIHL{HL]
(1} The sum check is enabled by DIP switch 21.
. The sum-check code. only exists when the sum check is enabled by turning on DIP switch 21.
{2) The sum check is made for characters marked * in the above diagram.
Rernarks : v v oo :
. {3) In the above diagram, the contents of “"character area A", “character area B” and “character area
C" depend on the individual system. For details, refer to relevant sections. The contents of all
character areas are the same for all 4 formats.
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6.3.5 Protocol data codes

Details of the meanings of individual items of the four control

protocols are explained below.

(1) Control codes
All control codes are sent and received in hexadecimal, they

are shown in the following table.

Code Code
Signal | (Hexade- Description Signal | {Hexade- Description
cimal) cimal)
NUL 00u Null LF 0Ax | Line Feed
STX 02y | Start of Text’ CcL 0C: |Clear
ETX 03w |End of Text CR 0D« | Carriage Return
EOT 04w |End of Transmission | NAK 154 Negative Acknowledge
ENQ 05«  |Enquiry G 474 | Good
ACK 06+ | Acknowledge N 4Ex  |No Good

{(a) The NULL code {004) is ignored in all messages. If a NULL
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) On receiving an EOT or CL code, the AJ71C24 initializes
transmission but does not answer. The initializing code
depends on the format as indicated below. At this time
there is no answer from the AJ71C24.

Format 1 to 3 Format 4
Computer - .Computer .
i
8155
or_ or |
3 3 555
AJ71C24 AJ71C24 I

(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. Block numbers may be from 00« to FF« (in

2-digit ASCII (hexadecimal}).
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(3} Station number

.The station number is set by the station number setting switch
on the front of the AJ71C24 and used to identify to which
AJ71C24 in a station access will be made.

Station numbers must be in the range 00« to 1F« (0 to 31) (in
2-digit ASCIl {hexadecimal)

POINT

(1) The local station setting switch is set to a decimal
values but the station number is specified in hexade-
cimal. Example '

Switch setting “10” corresponds to a station number
of "0A." specified in the protocol.

{2) For the global operation, specify station number “FF.".
If 0 to 31 (00. to 1F.) is specified, “Xn2” turns on at that
“station number only. For details, refer to Section 6.12.

Example:

Computer

f f t !

AJ71C24 AJ71C24 AJ71C24 AJ71C24
Station No. 0 Station No. 1 Station No. 2 Station No. 31

PC No. FFu PC No. FFu PC No. FFu PC No. FF4

Station numbers do not need to be sequential.

(4) PC number
The PC number is used to determine which PC CPU on
MELSECNET to access.
The PC number may be from 00 to 40. (00 to 64) in 2-digit
ASCIl {hexadecimal).

{a) Accessing PC CPU’s equipped with AJ71C24
Set all the PC numbers to FF. (host).
(b} Accessing PC CPU’'s on MELSECNET equipped with

AJ71C24

MELSECNET master station:-----++<--* Set the PC number
to 00«

MELSECNET local and remote stationg-+--+-+- Set each link slave
station number {1 to
64) in hexadecimal
(01H to 40H)
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS

MELSEC

A

(c) The range of PC CPU’s which can be accessed by setting the
PC numbers is described below.

+——— [ Computer |

by setting appropriate PC numbers

[~~~ ~———~-"" """ ——----= !
: M-------- Master station {1 tier) :
L1---+---- Local station {2 tier}

«— | |

0 1 L2/m---- Local station {2 tier} |

I Master station :

| L3:+--++- Local station {2 tier) |

" | R Remote /O station {2 tier) ;

| 87w Local station (3 tier) |

@ -— ! F RT Local station {3 tier) |

13- Remote |/0 station (3 tier) :

I g4--- Local station (3 tier) 1

L _ |

PC’s to which a link is possible (PC number}
PC CPU loaded with AJ7/1C24
connected to computer Host M L1 L2/m L3 R4 21 82 3 24
{FF) {0) {1) (2/0) |- (3) {4) {1 (2) 3) 4
y O - [0 ][00 [ X[ X[X]|X
L1 Ol O | — | X | X | X | X | X | X | X
L2/m QlO | X |- XX |O]O|®]|O
21 O X X O X X — X X X
@ RITNE Access to all devices possible by setting appropriate PC
numbers
)RTRNEE Access to special-function moduie buffer memory possible

POINT

Communication is not possible with A0J2CPUP23/R25 or
A0J2CPUP25/R25 modules.
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /MELSEC -A

{6) Command

Used to specify the operation required, e.g. read, write, etc.
Commands must be in 2 digit ASCII.

{6} Wait for message

This is a time delay required for some computers to switch
from transmission to reception states. Wait for message
determines the minimum waiting time before the AJ71C24
sends data after receiving it from the computer. Set this time

in accordance with the computer specifications.

The wait for message time may be set between 0 and 150ms in
units of 10ms. The time is set from 0x to Fus {0 to 15) in 1-digit

hexadecimal, where 1 corresponds to 10ms etc.

Computer

Example: Wait for message set to 100ms

— Wait for message (100ms}

Ax

Waiting time not
required

AJ71C24

—

Transmission started 100rms

or more later.
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /MELSE 074

(7} Sum check code

The sum check code is 2 digit ASCII representing the lower 1
byte (8 bits} of the sum derived from the BIN code represent-
ing the checked data.

With DIP switch SW21 OFF, the sum check code is not added.

Example: A, B, C, and D are transferred in format 1, setting
station number 0, PC number FF, command BR
(batch read of device memory), and wait for
message to 30ms, the sum check code value is as
‘'shown below,

T 1 1 ! T T T T

: ; Sum
Station Wait fer | Character

PC No. {Command check

No. message area code

=z
Computer & 0" “o*|“F” *F*|*B” “R"| =3 lp"“B*~g~+D"|*B” "D”

420,521 ] 33K |41H42H)43H)44H]42H) 4dn
4

—

AJ71C24

30u + 30u + 46n + 464 + 424 4+ 524 + 33 + 41w
+ 424 + 434 4 444 = 2BDw

o

(8) Error code
» Indicates the error following a NAK transmission.

« Error codes are transmitted as 2 digit ASCII '(hexa"decimal)
in the range 00« to FF..

* If two or more errors occur simultaneously, the lower one
is transmitted. S

* For details of error codes, refer to Section 8.1.
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS ~ /” MELSEC-A

6.4 Transmission Sequence Timing Chart and Communication Times

(1) To read data from PC CPU to computer
(*: Indicates that wait for message has been set.)

T
o || "L
g <
,
' v ; J
3 1 ! '
\ \ il 1]
1 v ® N i
‘\ ‘\ Wait {TW) _ T ,"__= Ta
\ \ i ,rJ
' ) i i
AJ71C24 t T
N ><|||I
\\ E
Read AN
communication [t
: ' This period is 0 if wait for
! ! message is not set or waiting
I X time is shorter than com-
SECPU i | munication time with CPU.
To Ty T2
1 ]
{Sequence program| — — —H
END Step 0 END Step © END Step O

For file register and parameter, an extra 1 scan plus T2 is required.

(2) To write data from computer to PC CPU

{*: Indicates that wait for message has been set.)

I
ped
w
=
[ ' ' !
1} ] 1
! "| * t !
‘ - Wait (TW) ST .
‘l ) :
[Aszicz ] — Sinu
AJ71C24
. Check of CPU | |
* . RUN/STOP, etc. Data write %
\\ <
AY -
Write fo—n -
! communication ! \ThIS period is 0 if wait for
: | message is not set or waiting
| \ I time is shorter than com-
! ! X munication time with CPU.
PC CPU M- .
. Te T T Ts 1 Ta ]
al [ il { I haitt }
[ 3 T 1
[Sequence program| 1+ —1 — H—
END Step 0 END Step 0 END Step 0

As shown above, communication between AJ71C24 and PC CPU is always made
after END. Therefore, scan time increases by communication time.
For communication time, refer to Appendix 5.

For the number of points processed per communication after END, refer to
Section 3.3.1.
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS  /VJELSE CA

(3} Transmission time

This section describes how to calculate approximate com-
munication time from the start of data transmission from the
computer to the completion of all communications after a
reply is sent from the AJ71C24.

For T. to T., refer to (1) and (2) on the preceding page.

{(a) To read data from PC CPU to computer

Communication time = T, + {longer time of T. + T. or TW)

+ T4+ T

where, __ 1
T, T, T.  baudrate
(1 + 7/8 + 0/1 + 1/2) X character length

-2PTR

Data length Parity bit  Stop bit
(7 or 8 {0 or 1) {1 or2

X number of bits per character

Th = maximum 1 scan time (since data entry to PC
CPU is made after END processing. If the PCis
not running, T. is 0.)

value in Appendix 5

wait for message set time.

T:
™

(b} To write data from computer to PC CPU

Communication time = T0 + (longertime of T. + T-+ T
+ Ts or TW) + Ta

where, _ 1
To, Ts baud rate
(1+ 7/8 + 0/1 + 1/2) X character length

/4

Start bit

X number of bits of 1 character

Data length Parity bit  Stop bit
(7 or 8} {0 or 1) (1 or2 H

T = maximum 1 scan time {since data entry to PC
CPU is made after END processing. If the PCiis
not running, T: is 0.)

Tz, Ts = values in Appendix 5
(For functions processed in 1 scan, Ts is 0.)

TW = sgetting time when wait for message has been
set.
Ts = 1 scan time

(For functions processed in 1 scan, Ts is 0.)
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6. COMPUTER COMMUNICATION USING THE DEDICATED PRoTocOLS — /MIELSE 074

(4) Transmission time through MELSECNET
(@) The transmission time (T:) for data transmission by
specifying the PC-number to a PC CPU on MELSECNET not
equipped with AJ71C24 is calculated as follows:

* Local station
Transmission time (T.) = (LRDP instruction processing time
-+ scan time for station 1 ldaded with AJ71C24) X 2
* Remote station
Transmission time (T:) = (RFRP instruction processing time
+ MELSECNET master station scan time) X 2
Substitute "3” for the factor “2” in the equations above
(underlined ~~} for the first data communication after the
power supply is turned on or for the relevant station after
© the PC CPU has been reset.
If there are no more than 10 stations in communication, use
" afactor of “1” for the second, and subsequent, communica-
tions.
« Causes of delayed transmlssmn time (T1)
Instructions requiring 2 scans for transmission (writing to
device "R”, etc.) need double the time derived from the
equatlons above.
When other stations in the link are being monitored by
ABGPP, the transmission time doubles for each station to be
monitored. "
* Refer to the Data Link User's Manual for details of the data
link.

Example :
The transmission time for a MELSECNET master station equipped
with AJ71C24 to read a local station device memory:
(Conditions: L<KLS<M, M : 80msec «1 : 10msec)
Transmission time (T:) = (MX4—|—0<1><4+M)><2
= {80X4+10X4--80)X2 = 880
The transmission time is 880 ms. Where:

M : MELSECNET master station scan time

«i : MELSECNET master station link refresh time
LS : Link scan time

l. : MELSECNET local station scan time

POINT

Under some conditions, data transmission to a PC CPU on
MELSECNET not equipped with AJ71C24 can cause a
considerable time delay.

This time delay can be reduced by carrying out all
communication from computer to PC CPU’s to stations
equipped with AJ71C24 (PC station number FF.) and all
other data communication using the MELSECNET data
link (B, W).
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /M ELSE 074

6.5 Principle of Character Area Data Transmission

The principle of the transmission data handled as character areas
when using commands to carry out data communication between
the computer and PC CPU 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 (one device
point) or word units {16 device points).
The principles of these types of data are described below.
~{a) Bit units {one point)
When thé 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 (314)
if the device is on, or 0 {304) if the device is off.

Example
Indication of ON/OFF status of five points from M10

T T T T T T 1 T T

Numbe

Head device dui Data
MO0 D1 O0[xme|101001

05
£y 3 o s I | B 35 S S0 3 s 3ol
b 4 4 B 1

Indicates that M14 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 upper bit.

Example
Indication of ON/OFF status of 32 points from M16

Number of device points is “02" because
memory is used in units of word.

T 1 T 1 T T 3 1 1 E T 1
Numbers )
Head device | of Data : Data

Moo1sp°,,'ﬁ§AB12134CD
[}

02 i
lU:|3ﬂur 30!1‘313‘3&1 30"- 3 41)1‘42|| I 3211 | 33u 3ﬂu ] Mﬂ

TN

o ® ., B 1 e 2 e ol

| T Lt Lt g Lo o —.—- 1

B15 814 B13 B12 B(1 810 BY B3 B7 8BS BS B4 B3 B2 B1 B0 B15 B14 B13 B12 B11 B10 89 53 B? B6 BS B4 BI B2 B1 B0

T ; T I E T T T 1 I 1 i : T 1 T 1 i
ilo{1loj1i1]|otaloi1|olojriofatolrialot1joral1i1]otol1i1]0
1 1 1 1 PE | I I | 1 1 [ | 11 ¢

T
1lo)
1

MMMMMMMMMMMMMMMMMMMMMMMMMMMMMM MM
31302928 27 26 25 24 23 22 21 20 19 18 17 16 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32

0: represents ON
1: represents OFF
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8. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS / MELSECA

(2) Word device memory read and write
In the word device memaory, each word is expressed sequen-
tially in hexadecimal values in 4-bit units from the upper bit.
Example
Indication of the contents of the D350 and D351 registers

] 1 ] T N i 711 ] T 1
Head device umbe Data | Data
D0350 ﬂ%‘.’,’%ssABHOF

300, T 350 B %32.;35..3&41.;42..31..37..}%36..

——7 I\

5 1
B15 B14 BI3 B12 B11 B10 B9 BB B7 B6 BS5 B4 B3 B2 B1 B0 BI5 B4 B13 B12 B11 B0 B9 B3 B7 8 B5 B4 B3 62 B BO

. | L] T L T T 1 i i I 1 1 T T 1 T T 7 T
oltjotr|ol1jrjoltioltiofrjoi1 1|ololaft|ojr]1t1]|olojoiof1!4
] L.} L] 1 1 I | | 1] 1 1 1 [l ] 1 | L1 1

T
T
1

Indicates that the con- Indicates that the con-
tent of register D350 is tent of register D351 is
56ABx (22187 in decimal) 170F: (5903 in decimal)

Extension file memory read and write, buffer memory read and write and
on-demand data when word units are specified are handled accerding to the same
principle as the word device memory.
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /' MIELSE CA

6.6 Device Memaory Link

6.6.1 Command and device ranges

{1} Commands used for device

memory transactions are shown

below.
c p State of PC CPU
omman i
' Number of Points During RUN
Item Processing Processed Per | puring
code ON OFF
Bit Reads bit device {such as X, Y, —_
unit BR | 424 524 M) in units of 1 point. 256 points
read it oo oueh e X V.| Suwor | | o | O
. ints :
Word| wr | 57, 524 P
unit Reads word device (suchasD,R,} o, ..
T, C} in units of 1 point. P
Bit Writes bit device (such as X, Y, .
unit | BW | 420 574 v in units of 1 point. _ 160 points
s i deva fenso 5. v ioeie 10 | o | x
Word |y | 574, 57 -
unit Writes word device {such as D, 64 points
R, T, C} in units of 1 point. P
Specifies bit device (such as X,
Bit Y, M) and device number in .
unit BT | 424 54 units of 1 point at random and 20 points
sats/resets the device.
Specifies bit device (such as X,
Test Y, M) and device number in{ 10 words O O X
{Random write} units of 16 points at random and | (160 points}
sets/resets the device.
word ) \wr | 574, 54
unit Specifies word device {such as
D, R, T, C) and device number in 10 points
units of 1 point at random and P
writes the device
Bit Sets bit device {such as X, Y, M}
unit BM | 424, 4Du | to be monitored in units of 1| 40 peints*
point.
Monitor Sets bit dev:ice (su.ch as‘x, Y, M} 20 words*
to be monitored in units of 16 . O @] O
data entry . {320 paints)
Word points,
. WM | 57s, 4Dy
unit Sets word device (such as D, R,
T, C) to be monitored in units of | 20 points
1 point.
Bit R
unit MB ([ 4Dx, 42+ | Reads data from device for
Monitor which monitor data entry has _— O O O
szlrtd MN | 4Dy, 4E« | been made,

Key : O Available
X Unavailable

Values marked * in the Number of Points Processed Per Com-
munication column must be halved if the specified device is X
{input).
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6, COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /MELSE 074

(2) Devices
The devices that can be accessed form device memory and
device number ranges are listed in the table. Each device is
comprised of b characters:

Device
{ 1 character
{2 characters for T/C)

+ Device number

oo

4 characters
(3 characters for T/C)

=5 characters

(2)
(3)

(4)

(5)

(6)

Bit Device Word Device
Device Device number Decimal/hexadecimal Device Device number Decimal/hexadecimal
range (character} representation - range (character) representation
Input X X0000 to XO7FF Hexadecimal Timer (present valug} T TNOOO to TN255 Decimal
Output Y Y0000 to YO7FF Hexadecimal | Counter (Present valug) C CNOOO to CN255 Decimal
Internal relay M MO000 to M2047 Decimal Data register D DO000 to D1023 Decimal
Latch relay L L0000 to L2047 Decimal Link register W W0000 to WO3FF Hexadecimal
Step relay S S0000 to S2047 Decimal File register R RO000 to R8191 Decimal
Link relay B BOOOO to BO3FF Hexadecimal Special register D DS000 to D255 Decimal
Annunciator F FO00O to FO255
Special relay M M9000 to M9285
Timer {(contact} T TS000 to TS255 .
Timer {coil) T TCOQ0 to TC255 Decimal
Counter {contact) C CS000 to CS255
Counter (coil} C CCO00 to CC255
POINT |
{1) Bit devices and word devices are differentiated as

follows:

Bit device — X, Y, M, L, B, F, T (contact), T (coil}, C
{contact), C (coil)

Word device — T {present value), C (present value), D,
W, R

When specifying word units, always make sure that
the bit device numbers are divisible by 16.

Zeros ("0} in the upper digits of the device number
(e.g., X0070 - the zeros underlined ~~} may be replaced
by the blank code {20.).

The ranges for specifying M, L and S are limited.
However, the processing does not change if a device
number originally allocated to M is specified by L or S,
or vice versa. :

The special relays (M9000 to M9255) and special
registers {D9000 to D92550) are divided for read-only,
write-only and system use.

A PC CPU error may occur if a write operation is carried
out outside the permitted write range. Refer to the
ACPU programming manual for details of the special
relays and special registers.

Carry out reading and writing to the file register {R)
with the commands described in section 6.7 when
using the software utility package SWOGHP-UTLPC-
FN1.
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6. COMPUTER COMMUNICATION USING THE DEDICATED ProTocos —/MIELSEC -/4

6.6.2 Batch bit read

Specifying Method |
The following example uses protocol format 1.

Batch read (bit} command
Character area A

T BT T T T T 0 (304} indicates OFF. T
olSE 2 é ] device points | Sum 1 {314} indicates ON. £ £
Computer | Z |[SE| 2 €| Head device 2 chanacters | check 5I5€E] 2
) k= P 2 (5 characters) MHexadegmal) | code / Z|P8] o
H Ll £, 1 HoL HyL . | H L|H L
' Specification of device range | & oa gfispggiﬁgd Sum
AJ71C24 to be read X2 S| dovice poims X check
(&2 o | Chaadesof  [| code
MLk L device points) ML
-——————— i

Character area B

POINT

Specify the number of device points, n, such that:
*1 = n £ 256 (Specify 256 points with FF..}

Example

' To read the states of 5 devices, X40 to X44 from station number “5”. (Wait for message

100ms)
(X40 and X43 are off and others are on)

d 4 .
Computer| Z |05 [ FFBR|A|X 00 40(0 5|4 7 Sum check is made G|05[FF
. in this range.
A PYEAT Y A PPN - ST IO T2 s e gl . If;\l 06 {55 [ud}
Sum check is made ~
in this range al =
AJ71C24 ge. S{os|FF|0 1 1 0 1||E7
02 | 0y 504 i | 308,310 3, 300, 304] 03, | & (0

A A4 A u

Indicates that X44 is ON.
L— Indicates that X43 is OFF.
Indicates that X42 is ON.
Indicates that X41 is ON.
Indicates that X40 is OFF.

POINT

The wait for message time is set between 0 and 150ms
in units of 10ms as a 1-digit hexadecimal value O to F..
Therefore, a setting of 100ms is “A”".
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /MELSE 074

6.6.3 Batch word read

The method for specifying the control protocol and examples are
shown below for a batch read of word device memory and a batch
read of bit device memory (16 point units).

Specifying Method |

The following example uses protocol format 1.
Character area A 4 characters are used for 1

ToT TEl " " o | o | device point. {i.e. 1 word data 1o
ol 22 g .| davice points Sum | is ex_pressed in 4 digits {hex- |t £
Computer > |53 5|wh| S| Mead deviee ) gopuer | check | adecimal).) SlEa 2
Wl | o 5 | (5 characters) |{kaxaecmall| code & |o
el (1S H,Lt | HL H L|H,L
T ‘l_ T
Specification of device || &£ | & ?’spe_uﬁed o| Sum
AJ71C24 Batch read (word) TS5 2| deieepoints || check
command range to be read 0S| 2 | iDevice points || code
HoL|H L] 34 charasters] H L
g ——————————
Character area B (

POINT

Specify the number of device points, n, such that:

*1 < n = 64 (32 for bit device)

+ Head device number + n {n X 16 for bit device) — 1 =
maximum device number.

Example

Example 1
To read the states of 32 devices, X10 to X2F from station number “5” {Wait for message Oms)

T T ] T T T 1 13 T 1 ¥
@] ¥
Computer 1210 5F FIWR|0|X0040|{0 2|48 Sum check is made in this Q|o5|FF
05l 3,5 [0 o [ 5 o500 1300 B 30 00 00 30 | 30 320 30 B0 -8 P L A
- T T T v 11 T
. Sum check is made in this ¢ : <
AJ71C24 range. (IT_JOSFF1234|IABCDEC8
o2l 35 |t o) 0 30 0 B 0 8 e (03|80

—
3 4 A __\B*“ ¢ o
hatind bt o

1| o
——___ BoGE
XXX X

— 2 e
— ——
Mo

[Tty al —

[ POINT

H WR specifies word reading {i.e. 16 bits}, hence to read
X40 to X5F, specify “02" for device points.

1

W w
i
KX

Xan| = | ¥
X5D

Example 2
To read the present values of 2 devices, T123 and T124 from station number “5".

1 T

T T T 1 T 1 T 1

05|FF

ACK

FFWR|O[TN123[{02|64 Sum check is made in this

5
range.
050 | B, B |5 gt | Sy e ] 300 Sho 20 B B B | 0 B0 |30 0]
1 T I T T T

1 1 T T
1

05FF7BCSE1234

g
Computer |5|9

Ay 3By | 48a , 46

D

fSum check is made in this
AJ71C24 range.

STX
ETX
m
w

R BN L L WE e L RE A el LR

Present value of T123: 7BC9% (hexadecimal); 31689 in decimal.
Present value of T124: 1234s (hexadecimal); 4660 in decimal.
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS ~ / ME[_SECA

Specifying Method |

Batch write (bit} command

The following example uses protocol format 1.

Character area A

N .

0 {(30s) indicates OFF.
1 {314) indicates ON.

x

—

T T N
B s = Number of | g i
2|8 & et | ta of specified Sum
g 2 Elaw| 2| Head dovice device pORS | goien points theck
Computer | & | 5| 3 5| 6 characiersy | ZoheEs | (Ccersof | eoe
g\ = = (Hexadecimal] | gevice points)
ARG P el B Myt HL T
- Els
Specification of device range w|E|E
—1
AJ7T1C24 to be written 2|E|S
& [

B

-

POINT

Specify the number of device points, n, such that:
*1=n= 160
* Head device number + n — 1 = maximum device

number.

Example

To write data

Computer

to b points, M903 to M807 at staﬁon “0" {Wait for message is Oms])

Sum check is made in this range.

ENQ

00

3,50

1 ] T 3 L)

F F|BW

L ]

AJ71C24

Specification to turn
Specification to turn
Specification to turn
Specification to turn
Specification to turn

T T T 1

3{!i|31n|31

1101

286

off M903 «—
on M904 -—-

on M90b +—

off MI0G -

on M907 «————
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6. COMPUTER COMMUNICATION USING THE DEDICATED PRoTocoLs  /MIELSE CA

6.6.5 Batch word write

The method for specifying the control protocol and examples are.
shown below for a batch write to word device memory and a batch

write to bit device memory (16 point units).

Specifying Method |

The following example uses protoco] format 1.
-Character area C .

T T T T T T
Els 2 Humber of -
= - L. DaIaufs;euﬁed Sum
c g E 5 lww g Head devlce) m::m [mpﬂ_m check
omputer wl iy 15 characters raclers paints
P SEE Betendl | X ¢ oode
Hrja,il I I | HyL , .
. -y S — ' £l s -
AJ71C24  Batch write (wurdl :Sopelz;:;ﬁ\c’:\:irtlggnof devics range ¥ % ‘g
command . ) S5
4 characters are used for 1 device point. a |
Therefare, 1 word data is expressed in 4 HyLlHgt

digits {hexadecimal).
Specification of device range to be read

POINT l
Specify the number of device points, n, such that:
*1 = n = 64 (10 for bit device)
» Head device number +n(n X 16) — 1 =
device number.

maximum

Example

Example 1
To write data to the 32 points, M640 to M671 at station “0” {Wait for message is Oms)

Computer 0
30
Sum check is made in
AJ71C24 this range.
P P ey LA PR S B P
o o|1|o o|0|1|1|o|1|n|0 o|1|1|1|1|u|1|o 1o 1] 1|o|o|1|o|1 1]o]
828 —u_  _ 233%588 — - Z82%
=EEZ - - 2E=2EZ=2Z2 2 Z2=2=2=2
1 POINT
' WW specifies word writting (i.e. 16 bits), hence to read
H M640 to M671, specify “02” for device points.

Example 2
To write data to D000 and D0001 at station “0” (Wait for message is Oms)

T T 1 I L 1 T 1 1T 7T T 11 1

1o ol Flww|ojp oo o ofloz[12341acD 7|F 9
Computer (¥ H
050 |30 y W0 | g 25 |50 150 | 30k |4 g 300 1300 306 3u 0y e 31n|32n|5ﬁ]44u14|u|43u Mnlyu@cﬂs‘u
m check i de i i X
AJ71C24 Su is made in this range /

Content of D000: 1234 (hexadecimal); 4660 in decimal.
Content of DO001: ACD7+ (hexadecimal); —21289 in decimal.
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6.6.6 Test — bit write

Specifying Method |

The following example uses protocol format 1.

Test {random write, bit} command

\ ‘ ’ Character area C

- M 1 q;.-p: 4 1 I I T T T T T T T T T T T T T

sl El2|..| 2 et head devi b Head devi s bead deie | | S

Computer |2 | 5 | 3 [BT15 | 2umies | 5 sratas) | S| B oharsces] || | 6 chrtry 1 5 | K

omputer | 5 £ & = | {Hoxadecingh enaracters; 1 =g characters '3 1 & code
HyLlH L | | = H,L e | Lo L1108 H,L . .
/ <|8|2
AJ71C24 o .- 1&8lgl g
1 character UE|o
. . & | =
0 {30w) indicates reset (OFF). KoL|Ht

1 {314) indicates set {ON]).

POINT

Specify the number of device points, n, such that:
*1=ns=20

Examg-lé IR

To switch on M50, turn off B31A, and turn on Y2F at station “5” {Wait for message is Oms)

Sum check is made in this range.

] I I T TV T T H T T T T ‘I T T T L T
o5, P = N |
Zlos|FF|BT|o| o 3 [MOOB50ii|BO31AIC|YOD2F' 1|08
Computer | W ! : :
05 |00, 35 45, | 0 50ud 300 ] 30 L 33 D 00 300 350 300 | B | 400 300 B0 B ) 300 | 50, 300, By 0 050} 3 | 300, 350
T T
AJ7iC24 b4
Set {ON). .  Reset (OFF) _.Set (ON) ‘EE 05|FF
08 |20, 3o 26 8
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6.6.7 Test — word write

The method for specifying the contirol protocol and examples are
shown below for a random write to word device memory and bit
device memory (16 point units).

Word devices and bit devices may be specified together.

Specifying Method |

The following example uses protocol format 1.

Test {random write, word) command

Character area C

T T .\‘l T T T T T T 177 17 T 11 — T
2|5 %-f’ Numbe: of ] ! Sum
g| = ‘g £| devicepoints | Head device Data Head device 1 Data
Computer|5| & | 2 wT 5| 2churies | (5 chiraters) (4 characters] TN | [5 characters) 114 characters} ccll;c:
H‘?\. ;TL \ = {Hexasiectmall L ; Lo N ! TP L
/ J E| s
E| €
v| 2| §
AJ71C24 For bit device, specify 4 characters are used for 1 device point. QlE|a
head device Therefore, 1 word data is expressed in 4 Z| =
. digits {hexadecimal). HLpHE

POINT

Specify the number of devie points, n, such that:
*1 = n = 10 units (16 points in 1 unit) for bit devices

Example

To change the present value of D500 at station “5” to 1234+, Y100 to Y10F to BCA9., and
the present value of C100 to 64,
(Wait for message is Oms)

Sum check is made in this range.

1 1234y (hexadecimal) s woumdanssg
; 4660 in decimal.

[T -}
CoCeoo

PRI e

For each bit, 0 indicates re-
set {OFF) and 1 indicates set
{ON).

{hexadecimal); 100 in decimal.

- /——\
T T T ] T LI l T T T T 13 L T T T 11 T T T 1 1 L} T
1 ! !
g 1 : '
Computer|Z [0 5|F FlWT| 0|03D0500/1234|Y0100:BC A9ICN100'00 64|06
1 1 1
P Sf 300 [ 30080 |80 20300, 300 2 B0 30 [0 B0 0 B0 B 01y B B B B B B 3 20,
AJ71C24 / e
/ c . 9 / g 0sle
Content of D500 |1|0|1|1I1l1|u|oi1|n|1|o|1|u‘o|1| Content of C100: 644 06w | , ] 64, 460
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6.6.8 Device memory monitor

“Monitor data entry” is the function to specify to the AJ71C24 the
devices and numbers to be monitored by a computer. "Monitor”
refers to the function whereby a computer monitors the data
contents of the devices specified by the monitor data entry
function, which are read from the PC CPU when the computer
sends a monitor read instruction,

Continuous device numbers are read by batch read instructions
{BR, WR). However, this function allows random device numbers
to be specified for reading and monitoring of the data.

The method for specifying the control protocol and examples are
shown below for the monitor function operating procedure and
for entering the numbers of the devices to be monitored into the
AJ71C24.

(1) Monitor operation procedure

( Monitor )

h 4

Edit BM/WM commands and send
device specification

f

Read processing
{MB or MN command executed.)

Y

Data processing
(CRT display etc.)

Change monitor device?

POINT |

(1) The monitor data entry must be completed before
executing the monitor function, as shown above. A
protocol error occurs if monitor data entry is not
completed before the monitor function is executed.

{2) The monitor data entry settings are lost when the
power is turned off or the PC CPU reset.

{3} Three types of monitor data entry may be made: for
the device memory (bit units) (BM), device memory
{word units) (WM) and the expansion file register (EM},
respectively.
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(2} Monitor data entry

Specifying Method |

The following example uses protocol format 1.
Character area C

;-_, T T - T 4 1 I .l .I T T T T : : T ] 1 1 T

E g BM 7 dgyigb;[ai?;s Device ; Device ! ! Devi i

2| € 2 : : ' gvice check
Computer E £ 5 V‘?i{»‘l ; 2characters | (5 characters] ;[ characters] | /\'/; (5 characters) | ¢ode

@w | e z {Hexadecimai) ! H :

HLIHL t 1 [T T N T N S T I S P N | H, . .
 AJ71C24 /‘ - Els
M - . ) For bit device in word units, specify the head %[ 2|E
Mon!tor Sata entry {bit} ;ommand. BMW device. b4 § S

onitor data entry (word) command: WM (Example: for Y60 to 6F, specify Y0060.) HL|H L

POINT

{1) Specify the number of device points, n, such that:
eCommand BM : 1 = n = 40
«Command WM : 1 = n = 20 units
When specifying inputs X, these values must be
halved (except for A3.).
(2) As shown in Example 2, word devices and bit
devices (16 point units) can be specified together
when using command WM.

Example l

Example 1
To monitor X40, Y60, and T123 {(contact) at station “5”. (Wait for message is Oms)

Sum check is made in this range. /:\

A L T I IIIII'IlIl[
! I
! |

o ,
Computer (2|0 5|F FBM|0]|03 X0040ly0060TS123|87
. . | |

. ) |
052 20,250 | 5650 | 20 4030 30, 380 | e 30 0 30, 0 10 T B0 0 0y e T 2 ] B T

AJ71C24 Indicates monitor entry in bit units. 05|FF

ACK

06 | 30, B4 46, 260

Example 2 e
To monitor D15, W11E,T123 (present value), and Y50 to 5F at station “25”.

{(Wait for mess‘age is Oms) Sum check is made in this range.

" -1 T T T S I T . I L L L B B UL L] 1/\1
| : [
g : ! | o
Computer ||t 2[F FIWM010 4 D0015:W011E:TN123!Y0050 C1
' 05 | e 5 . ] 0 30 T, e b2 30 e B B 0 B o e e Ty, T e e | B30
=4 : '
AJ71C24 __Indicates monitor entry in word units. 5
. _ Sl1 9|FF

POINT I

Station number is specified in hexadecimal, 19..
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{3) Bit monitor
The method for specifying the control protocol and examples
are shown below for monitoring all the devices specified to the
AJ71C24 with the monitor data entry (bit units :BM) function in
(2) above.

Specifying Method |

The following example uses protocol format 1.

Monitor (bit) command

-~ T 7
Bl g =1 Sum 5|5
E|£ Z| check x| 5|5
Computer Z 5| 2 |MB|E| code e S
wE|R 2 Character area B s =
TR N S T * * HL{RL
Els Manitor result Sum
se| E | E | Meunberofpoits |5 check
AJ71C24 8 | & | speed inmorilor | |5 code
DU E 2| data entry BM)
Hotlun] Ho,L

;

Characters of points specified in monitor data entry (BM)
Indicates OFF when data value is 0 (304).
Indicates ON when data value is 1 (314).

Example

Example 1 .
To monitor the devices (bit units) specified in Example 1 in the monitor data entry section.
(Wait for message is Oms)

Sum check is made in this range.

o h k . d - -
Computer E oslFFlmelolso Sum check is made in this
range.
A EE LN LA o 9 .1 ﬂ
>
AJ71C24 O0B|FF|1 0 1 |86

Bn| 3u g 30u, Hu 03w 38y 3

Indicates that T123 {contact) is on.

—— Indicates that Y60 is off.

L Indicates that X40 is on.
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{4) Word monitor
"The method for specifying the control protocol and examples

are shown below for monitoring all the devices specified to the
AJ71C24 with the monitor data entry (word units :WM)
function in (2) above.

Specifying Method |

The following example uses protocol format 1.

Monitor {word} command

/

r———TT . -
ol 2|5 Iwn|E| G w21 E
= = =
Computer ZlE| 5 | cote . 852
wl & | = = Character area B | =
H LWL ={H L - HyL|H, L
B -‘_ T T ¥ T T T T T L] T
Z |z ! v Sum )
S [ € | Monitor result | ¢ Manitor result check (
Elsl 2 T 2| code .
AJ71C24 HlE e | ! 5
oy 1 |
HL HIL L1 L Il : 1 L1 HIL

/

- Data of device points specified in monitor data entry
(WM)

- 4 characters are used for 1 device.
Therefore, 1 word data is expressed in 4 digits (hexade-

cimal).

Exampie |

Example 2
To monitor the devices (word units) specified in Example 2 in the Monitor data entry

section. (Wait for message time is Oms.)

Sum check is made in this range.

Computer MN|0|B E Sl19|FF (
Sum check is made in this range. < ;
(AR EY - B ' R .q 06 1uy B | &, 48
I i |
> 5 ! ' x
AJ71C24 519FF1234I0050:0064:0764E53
I | |
O 3 15, S o B T B 35, e B, o | 03 3

Indicates that the content o D15 is 12344 (164); ——I

4660 in decimal.
Indicates that the contents of G100 is 0050 (hexadecimal);, «—-I

80 in decimal.
Indicates that the present value of T123 is 0064 (hexadecimal); «———

100 in decimal.

)

7 4

0 | I [ ! ]
{eJofeJo ef <]+ [ef+]+]ofo]+[o]o]

0
683
> >

Y63
Y62
Y61
Y60
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6.7 Extension file register read and write

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 and results of calculations for data
processing carried out with the software utility package SWOGHP-
UTLPC-FN1 (hereafter referred to as UTLP-FN1}.

The method for specifying the control protocol, explanations and
examples are shown below for reading and writing to and from
the extension file register.

6.7.1 Commands and addresses

(1) The commands used for extension file register read and write
operations are listed in the table below.

State of PC CPU

Command i
_ No. of Points During RUN
ltem Processing Processed Per | Dyring
Symbol)  ode ON | OFF
Batch read ER | 45, 524 Bead§ extensmn.flle rgglster (R} 64 0 O o
in units of 1 point.
. ) Writes to extension file register
Batch write EW | 45, 57« (R) in units of 1 point, 64 C O X
Specifies the extension file reg- _
Test i ister (R} in units of 1 point using
{random write) ET | 46w 54 block or device number and 10 O O X
makes a random write.
Meonitor data Sets the device numbers to be
entry EM | 454, 4D monitored in units of 1 point. 20 O O O
- Monitors the extension file reg-
Monitar ME | 4D, 45k ister after monitor data entry. & © O

Key: O Available
X Unavailable

{2) Extension file register addresses

(a} The extension file register comprises of biocks No. 0 - 28.
Block No. 0 contains the number of points specified by the )
PC CPU parameters and each block No. 1 - 28 has 8192 - u
point registers.

(b} The range of block numbers which can be specified varies
according to the type of memory cassette and the PC CPU
parameter settings.

Refer to the UTLP-FN1 Operating Manual for details.

{c) The block and device numbers to specify addresses
require 7 characters.

Example
05R8190

! Device number

Block number
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6.7.2 Precautions during extension file register read and write

Care is required with the following points when reading and
writing to and from the extension file register.

(1) The extension file register is not used by A1(E) and ATNCPU.
This function is not available during communication between
A1(E) or AINCPU and the PC CPU.

(2) Some types of memory cassette loaded to the PC CPU are
unable to detect an error (character area error 06+ 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 a write operation 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 (064}

Type of .

Memory Cassette A2(E), A3(E)CPU A2N, ABNCPU ) A3HCPU
A3MCA-12 No. 10, No. 11
A3MCA-18 - —_— No._10 to No. 28
A3MCA-24 _— No. 13 to No. 20 No. 13 to No. 28
A3MCA-40 - —_— No. 21 to ‘No. 28

Refer to the UTLP-FN1 manual for details.
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6.7.3 Extension file register, batch read

Specifying Method |

The following example uses protocol format 1.

Extension file register

batch read command
The number of characters is

\ - Character area A {the number of steps) X 4 {4

T T T T T T —y characters are used for 1 step r r
5 E & Number of (consisting of 16 bits). There- E|l g
o| & £ % Head device number | device points Sum fore, 1 step is expressed in 4 »| B2
Glefs Eﬁg {7 characters] 2 cheracters |check digits (hexadecimal).) Qls| 2
Computer & | = = (hexsdegimd) | COde Zle
HyLyH,L |g||||'|| H, L H, L " ; ¥ r HLjH L

AJ71C24 Specification of step < |2 Dt of peied || Sum

range to be read. [ g 2 device points | check

PlElg Device pains |} cade

H“"L woo| K4 characters oL

B e EE—

Character area B

[ POINT

Specify the number of device points, n, such that:
*1=n =64
*-Head device number + n = maximum device number

Example
To read data from 2 points, R8190 and R8191 of block No. 12 of the station number 0 CPU
extension file register. {Wait for message is Oms)

Sum check is made in this
range.

The AJ71C24 automatlcally adds
the sum check code

o
Z|0 0|FF|ER|O
w

Computer
' 05300 304615860 85, 52 30 - Q 060J30u, 30 46 460
B Py L L) L} 1 T T L T L]
AJ71C24 . 8Sum check is made In u x . .
this range. T |E|oofFF[1234{7aBC|E|BS H
il
021 30,30 |85 25030020 300 S i iy 0 830|034 36 '
-

indicates that:
hexadecimal 1234x {decimal 4660) is written to R8190 of block No. 12
hexadecimal 7ABCu {decimal 31420) is written to R8191 of block No. 12
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6.7.4 Extension file register, batch write

Specifying Method |

The following example uses protocol format 1.

Extension file register

batch write command
Character area C

P

T T T T r T 17T T 1

AR =, Number of | Data of specified

L 3P Sum
ol E|€ B\ oad devce rumber | 0002 poils | device poims

2|5 g ve P check

Computer E £l 2 EW = 17 characters) 2 charaefers [Device points code
E|E = (hesadecimall | X 4 characters]

HLis L) | = P T N N T .t Hal

ACK

) Specification of step
AJ71C24 range to be write. ’

The nurmber of characters is {the num-
ber of steps) X 4 (4 characters are used
for 1 step {consisting of 16 bits). There-
fore, 1 step is expressed in 4 digits
{hexadecimal).)

POINT
Specify the number of device points, n, such that:
*1=n=64

* Head device number 4+ n = maximum device number

Station number~
PC number -

x
-
x
-
/_‘\

Example |

To write data to 3 points R7010 - R7012 of block No. 05 of the station number 3 CPU
extension file register. {Wait for message is Oms)

- Sum check is made in this range. Q . (

T 1 1 7T —rrrrrrr T — 1 1 T 1 T

Computer %03 FFIEW|0|D5R7010{03[0123|AB07|3322|17

05300, 33 4B 48a | 45 575 30n] 30n 35 52 Y 3oy He S} A, 33| 0 e e, 3u] 410 42, 3oy, 3] 3B 334, s, Hy 3 Iy

1 ol Sk Sasi b ket |

AJ71C24 Q|0 3|FF

6] 30, 0] 8, 86

Indicates that:

hexadecimal 0123 (decimal 291) is written to R7010 of block No. 05
hexadectmal ABQ7« {decimal —21753} is written to R7010 of block No. 05
hexadecimal 33224 (decimal 13090) is written to R7010 of block No. 05
The AJ71C24 automatically adds the sum check code.
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6.7.5 Extension file register test - random write

Specifying Method |

The following example uses protocol format 1.

Extension file register test
{random write) command

Character area C

T T T :
2|5 £'| Number of ! 1
o| |8 £ | deviee poins Device numbet ' Dl Deicenumber | Daa | SUM
Computer S| E|S ET ; 2 characters {7 characters! :[4 tharacters] | 7~ {7 characters) '1{4 charaters] %2%‘;"
& |5 Z | Mexadecimalt | .
HL H|L i L (] L L Ll L 1 1 1 L 1 L 1 L L 1 'l L 1 I L L R L L
I BEIE
AJ71C24 4 characters are used for 1 device point. g g ;_
Therefore, 1 word data is expressed in 4 & L
digits (hexadecimal). HtiH
POINT .
Specify the number of device points, n, such that:
*1 = n = 10 units_ '
Example

To write data to R1050 of block No. 5, R2121 of block No. 7 and R3210 of block No. 10 of the
station number 3 CPU extension file register. {Wait for message time is 10ms.)

Sum check is made in this range. m

T ™1 T 17 rrr o1 1 r1rrr rrrrr | rrr T 1.1 1.1 1T 1T 1r7r T
1 | !
1

d I t
Computerﬁ 03|FF|ET|(0j|03|05R106011234|07R21211MATBI1TOR321 0:0506 0A
| ) 1

1 1 |
0514304, 33u) B 46 |45 S | 0 [ 30 330 {30 36520, o 3, 35, 30y o T 33w, S 30 Py 520, By Ty T 3 Fo £ I 400 i) 3 S0y Ty $wy Mo S B, By 3y 36| 30

03|FF

ACK

AJ71C24

30, 334] i 4B

Indicates that:

hexadecimal 1234 {decimal 4660) is written to R1050 of block No. 05
hexadecimal 1A1Bu {decimal 666883) is written to R2121 of block No. 07
hexadecimal 0506u {decimal 12866} is written to R3210 of block No. 10

6-35 -

1B {NA) 66175-A



6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /' MIELSEC -/4

6.7.6 Extension file register monitor

“Monitor data entry” is the function to specify to the AJ71C24 the
devices and numbers to be monitored by a computer. “Monitor”
refers to the function whereby a computer monitors the data
contents of the devices specified by the monitor data entry
function, which are read from the PC CPU when the computer
sends a monitor read instruction.

Continuous device numbers are read by batch read instructions
(ER). However, this function allows random device numbers to be
specified for reading and monitoring of the data.

The method for specifying the control protocol and examples are
shown below for the monitor function operating procedure and
for entering the numbers of the devices to be monitored into the
AJ71C24. '

{1) Monitor operation procedure

C Monitor )

L

y

Edit EM commands and send device
specification

7

'

Read processing
{ME command executed.)

¥

Data processing
{CRT display stc.}

Change monitor device?

POINT

(1) The monitor data entry must be completed before
- executing the monitor function, as shown above. A

protocol errar occurs if monitor data entry is not
completed before the monitor function is executed.

{2) The monitor data entry settings are lost when the
power is turned off or the PC CPU reset.

{3) Three types of monitor data entry may be made: for
the expansion file register (EM), device memory (bit
units) (BM) and ‘device memory (word -units}- {(WM). -
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{2) Extension file register monitor data entry
The method for specifying the control protocol and an
example are shown below for entering the extension file
register device numbers to be monitored into the AJ71C24.

Specifying Method |

The following example uses protocol format 1.

Extension file register monitor
data entry command

\ Character area C -

_'_ ¥ T —~ T T ¢« ¢ 1 17T T 1 711 T 1 1 v 1 °¥ T
Z |5 2| tumber of
g|E|%E % device poins Device nurber Device number Davice aumber Sum
Computer 5 £ 2 EM 5 | 2 charscers (7 chereeters] {7 characters) it {7 characters) ﬂ;‘i"‘é‘
& E | thexadecimal) "
H |L Hl L 1 L I T I | l 0.t 1. E .1 | I T T T 2k L

AJ71C24

ACK
LT Station number 4
PC number -

,_.
T
-

| POINT I

Specify the number of device points, n, such that:
*1 = n = 20 units

Example

To write data to R1234 of block No. 5, R2345 of block No. 8, R3055 of block No. 15 and R8000
of block No. 17 of the station number 10 CPU extension file register. (Wait for message is
Oms.)

Sum check is made in this range. m

LI I . rfr o+t T T T T T T T

ENG

Computer |ZI0 A |FFIEM|0]04|05R 123 4/06R2345/15R3055|1 7R8000/(31

Rt}

O8] 30, 15| 480, 281 |45 0 | 300 3, 3| 300,350 50, i, 30, T, 3 0ty 3ng 520y 32 0y A 50 [ 3, 3, 52y 3, 30y B B Ty Sy Sy iy 3, 3

AJ71C24

ACK

0A[FF

06 3 1] d6ing 6

POINT

Station number 10 is specified in hexadecimal, 0A..

6-37

IB [NA} 66175-A
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(3) Extension file register monitor
The method for specifying the control protocol and examples
are shown below for monitoring all the devices specified to the
AJ71C24 with the monitor data entry (EM) function in (2)

above.

Specifying Method |

The following example uses protocol format 1.

Extension file register
monitor command

!

T T T T T ]
Elz| 1%s 2|z
og| 2| & g | oum vl S| E
Computer [Z| = | 2 [ME|E]check sl E
=1 — | ¢oae S| = (
= Character area B ;
H] L{H, L | 1 . - ol HIL H L
T T T T 1 T ] 1 T 1 T T T L) T
1 1 1
El s ! ] : S
e E| = 1 b um
AJ71C24 5 g E Manitor resulthonﬂnr resultI ~ lMumtor rslt | = | check
e . [ ! code
t
HL]b,L 11 1 : i1 L 1 : | -] K L L
- Characters of points specified in monitor data entry
(EM)
- 4 characters are used for 1 device point.
Therefore, 1 data word is expressed in 4 digits
{hexadecimal).
Example

To monitor the devices specified by the monltor data entry in (2) above.
. {Wait for message is Oms.) ~

Sum check is made in this range.

o ' " §um check is made in this range. !
Computer |Z|0 A|F FIME|O|BF Sloalr F
w [The AJ71C24 automatically adds the] 2 ‘
sum check code.
05n ko .41|c -‘15u.45u !Dnlﬁu 304 ﬂuldﬁn e - - 06u 30n,ﬁ1x 45&!,45“
. . L T 1 T ] T ', T T 1 T T I L] T T

T T
l T T
1 ; :

| 1
AJ71C24 OAFF3501:4FSB|0150|1CZDE67
|

102:4{ 30 431} 463 45w 3];;@511.3014,311{:Mn,dﬁn,ﬁu,"@x:301!'31",35&.3%:31""'43!{,32&,“)1 03] 36, Fn

@ @ ® @

STX

Dhexadecimal 3501 {decimal 13569) is written to R1234 of block No. 05
@hexadecimal 4F5Bx {decirmal 20315} is written to R2345 of block No. 06
(@hexadecimal 0150+ {decimal 336) is written to R3055 of block No. 15
®hexadecimal 1C2Dx {decimal 7213) is written to R8000 of block Na. 17
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6.8 Buffer Memory Transfer

This function is used to read from and write to the AJ71C24 buffer
memory. When this function is used, communication between the
computer and AJ71C24 commences immediately the computer .
sends a read or write request, without waiting for the PC CPU END
processing. Therefore, the time T1, described in section 6.4, is
always equal to zero. The PC CPU carries out reads and writes of
the buffer memory using [TO| and [ FROM ] instructions.

The method for specifying the control protocol, meanings and
examples are shown below for carrying out this function.

6.8.1 Commands and buffer memory

This section explains the read/write operations to tﬁe AJ71C24
buffer memory.

{1} Commands

State of ‘PC CPU
Command Number of Points During RUN
ltem Processing Processed Per | During g
ASCh Communication | gTop | SW22 | SW22
Symbol code . ON OFF
- Batch read CR | 434, 524 | Reads buffer memory, 64 words o o 5
Batch write CW | 434, 57« | Writes to buffer memory. {128 bytes)

Key : C Available

{2) Buffer memory ‘ _
Buffer memory addresses are 0. to 7FF (Section 3.5).
One address consists of 1 word (16 bits).

Read and write are both carried out in word units, regardless
of the word/byte unit setting. : '

POINT

{1) When the no-protocol mode (see Chapter 7) is used at
the same time as this function, make sure that buffer
memory addresses are not duplicated.

(2) Buffer addresses 100. to 11Fs comprise the special-
application area. The AJ71C24 will not operate correct-
ly if any operations other than those described in the
sections are carried out. '
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6.8.2 Buffer memory read

Specifying Method |

The following example uses protocol format 1.

Buffer memeory read command The number of characters is
Character area A (word length) X 4
- - (4 characters are used for 1

= o] =] " ' T T word data. Therefore, 1 word YN
€2 2 Sum data is expressed in 4 digits E |2
2 H ¥| S
computer 2] | loa| 1| o | e | 35| nenadecinl THL
wi= |8 = : o code UsE |
& = | {Hexsdecimall | (Hexadecimal) & | &=
H!LHL 1 gI 1 L 1 1 I HIL H‘IL HIL
l_ T T 11 1 1 T 11 T
2l s Buffer memory data
AJ71C24 / <2 |2 T x|
Specification of buffer memory range to be read |?} £ ;_ Vo Wi eode (
7] N
HLIH L ! b H, L
1 1 111 Lt 1 ]
g ——nmm—

Character area B

POINT |

Specify word length, L, such that:
*1 = word length = 64 _
* Head address 4+ L — 1 = maximum address number

(7FF4)

Example

To read buffer addresses 180« to 1814 at station “10”. (Wait for message is Oms}

Sum check is made in this range./\‘

‘ o _ . v
Computer 50AFFCR000180 02(1D Sum check is <&:0AFF
made in this range.
[ A EE N Lo ) EVE R | N o) M N A PR
T T T T T 17T T
i
! >
=< 1
AJ71C24 'JJ DA|F F ABCD.1234IH—_ID4
1
1
020 ]300, 800 260, 50 Lt 00 8o ) B0 D B Y] 03| e

indicates that the content of buffer memory address 1804 is

ABCDu {21555).
Indicates that the content of buffer memory address 181u is <———

12344 (4660).
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6.8.3 Write to buffer memory

Specifying Method |
The following example uses protocol format 1.
Buffer memory write command
\ o Character area C N
= :_ I - I I T T I LI : | i : LIS !
€| & F| Hoad address Ward langth Buffer memory wite Cals Sum
Computer |G| = | 5 | (2] 5 chometes 2 characters : b check
w| gl = {Hexadecimal} {Hexadecimal} i W code
o3 = ]
HLHng CRNUN I S | k) III:lllE EII(HlL
"AJ71C24 fli Specification of buffer memory range to be written 2 g §
The number of characters is (word H‘"L oL
length) X 4. ) ——1
{4 characters are used for 1 word data.
Therefore, 1 word data is expressed in 4
digits (hexadecimal).)
POINT
Specify the word length, L, such that:
*1=L <X 64
» Head address + L — 1 = maximum address number
(7FF.)
Example
‘To write data to buffer addresses 3A0« to 3A2. at station “15”.
(Wait for message is Oms) '
Sum check is made in this range.
1 ¥ T T T 1 3 T T LB : 1 T T ] F I/I_\l
i : ’
Computer” % ofF|FFlcw|o|oo3aolo 3laBcDi1234l6789les
] ]
] 1
08 3t 4 260 80, 7] 30| B0 30, B 30 | 30, T {0, €08 000 2 B0 S B B e |
AJ71C24
Indicates that ABCDw (—21555) is written to address GlOF|FF
3A0w of buffer memory, <
Indicates that 12344 (4660) is written to address 3A1x Ll EVE L
of buffer memory.
Indicates that 6789« {26505) is written to address =
3A2x of buffer memory.
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6.9 Special-function module buffer memory transfer

- The method for specifying the control protocol and examples are
shown below for reading data to and writing data from the
special-function module buffer memory.
These commands all access the special-function module buffer
memory in byte units.

6.9.1 Commands

{1) Commands

Command Number of Points Stato of PL SPU_

Item Processing Processed Per | During During RUN
Symbol I:OS:: Commumication | STOP S;V;Z Sc\:\lliz

Batch read TR | 54y, 520 | Foecs ;‘ﬁfﬂ:‘mﬁ"" module sworis | © 1 O | O

Batch write T™W | 54, 57« rf;itgif::rsizcﬁgxnction mod- | (128 bytes} 0 o N

Key : C Available

{2) Linkable special-function modules, buffer memory head
address, module numbers

 Special-Function Module Name Address (novadecimal) | Mounted in Siot No. 0
AB8AD analog/digital converter module 80y 01
AB2DA digital/analog converter module 10u 01k
AB4AD analog/digital converter module 104 02u
AD61 high-speed counter module 80« Olu
AD71{81) positioning module 2004 Oin
AD72 positioning module 200x 024
ADS1 intelligent communication module 8004 G2u
AJ71C24-83 computer link module 1000 01u
A81CPU PID control module 2004 03w
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(3) Principle of the special-function module buffer memory

AJ71C24 buffer memory viewed

The special-function module buffer memory comprises of
16-bit (one word) addresses. Read and write of the special-
function module buffer memory is carried out by and
instructions sent between the PC CPU and special-
function module.

When the computer makes a read from and wnte to the
special-function module buffer memory via the AJ71C24, they
are carried out in byte units (1 address = 8 bits).

The addresses specified in the computer (hexadecimal) are

converted from | FROM l instruction addresses as shown
below: :

Specified address {(hexadecimal} =
[{[FROM]/[TO]instruction address X 2) converted into hexadecimal]

Module head address -+

Example

To specify AD61 high-speed counter module [FROM|/{TO]

instruction addresses (CH.1 preset value).

Specified address. m:’ [TO] instruction address 1X2 , Head address
82H 2H + 80H

The data format when the computer makes a read or write to or
from the special-function module buffer memory via the AJ71C24,
is explained below using the AD61 module as an example.

from the PC CPU

Address
1

Preset value

Midde b | Lower bik
E2u 1 40w
1
Preset value

: Higher Bits
00y 1 0w

Mode register
00y 124
phase mode
]

l

.
i

T T T T T T T T T L]
Head addess A \ Das 1 Uita 1 Do
] [AD61 buffer memory viewed | o 0 , length { No. ! : ! : :
from the computer = 008 06|05 40:E2|01:00:12:00
i
Addrass ]y 0, 300, 300, B 2|30, 3 T, b Tk T Mk B, 3 o P e
Lower bits S 2 3o, i 150y i JELTESTELT
82u
404
Middle bits
83w
E2u
Upper bits
Bdx
01a
85u 004

Mode register

12

87y Q0

{

POINT

The buffer memory in each special-function module has its
read and write area, read-only and write-only areas and
areas reserved for OS use, which are not available to the
user. Refer to the manual for each module before using
this function.

PC CPU or special-function module errors may occur if
reading or writing is carried out incorrectly.
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6.9.2 Principle of special-function modute numbers in contro! protocols

{1) Special-function module numbers specified in control pro-
tocols are the upper 2 digits of the last special-function module
/0 address expressed in 3 digits.

-

= o sE sE
So| 3 else|l el 2|88 2|28 2
22 o sE|sSE|lcElSE| 28| sE| B2 5E
23 o 35| 2ol 2ol a0l 28| 28| &0
o] €E|2alga|lla|5a|Z5|S8el55|52
gE O ["o|On |~ |Ow]|os| Tw| s | O
F=3 [ — (3] [ag] — @5 o O g oy
&) 29 =]
a. ) £ w e
00 10 30 50 60 80 90 BO
o to to to to to to to
OF 2F 4F 5F 7F 8F AF CF
r——SpeciaI-function module number: H13
> z £
g, el.el eS| e
5| 2E|5E|l5E| 55| BE
ng| gol go| 2o 2m | oo
= g 2o 5o Seiza |52
sElTe|O[C8 83| °8
a w £
DO E0C 100 120 140
to to to to to
DF FF 11F 13F 15F

Special-function module number: 07«
Special-function module number: 0Ax

(2) 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 assigned to the special-function

module

Refer to the User's manual for each special-function module

for details of the allocation of slots to each module.

1) Modules with the front slot assigned as the empty siot
(AD72, AB4AD, etc.)

Empty slot
16 points

Special-function
module 32 points

-~ ~ — Special-function module number: 02u

00 10
to to
OF 2F
2) Modules with the rear slot assigned as the empty slot
I
2l
2318w
215
28 | »© |----Special-function module number: 01y
- I 32‘
(%]
586"
il
00 20
to to
1F  2F
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3) Modules with the special-function module assignment and
IO assignment mixed (A81CPU, etc.)

I
-0
S5 =
EE‘ | =€
] : 2.2 |- — - ~ Special-function module number: 03«
@ O =
83173
I g |

]
060 40
10 to
3F 7F

{3) Module numbers of special-function modules at MELSECNET
remote stations : i ' '
The module numbers of special-function modules at MELSEC-
NET remote stations are determined by the setting of the link
parameters at the MELSECNET master station.

L/R ML M-~R|M+—R M — LR M « L/R
No. B w w w Y XY X Y/X
I e 29C—309|0F9~—15E | 400—A48F | 000—08F|430—44F | 030—04F
RZ |—————|————— 215—24F |080—0A3|510—67F | 010—17F | 500—65F | 000—15F
R3 —————|==—=——=—|1B6—214(15F—1B5|270—32F|050—10F | 220—28F | 000—06F
_ _ Y Y XY Y Y
VO addresses viewed from 00 %0 ?0 ?0 't’U
. to o o o (v}
the remote station 1F oF 4F 6EF 8F
> - c £ .
a 2] w2 -E 7] 2]
Lo - ~ = . -
Remote VO | 32| @ | 82| 3E| €2 85| 8¢
station No. 1| 21 & | 28| &38| |88 28
MR RN EMELIEME
2 < |CPY|CYy| 83 |°CN|Cy
[3] o5
Link parameter W0 420 A% 450 430
/0 addresses to to to to to
AMF  42F 44F 46F  48F .
|—Special-function module
number 44y
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6.9.3 Special function module buffer read

Specifying Method |

The following example uses protocol format 1.

Special function module buffer 2 characters
memory read command Character area A {Hexadecimatl}
y - —a The number of characters is ——
| | e L ' , {byte length) X 2, {2 charac- [N
EIE- | Headaddress | By length | Specel | Sum ters are used for 1 byte data. vl E|E
9| 2 | E |tg|E] Schemtws | 2characlers |funcion | check | Therefore, 1 byte is expressed Ul 2
Computer|Z| s | 2 = . . p . i ; L| S| 5
i =7 (Hexadecimal) | (Hexadecimall | unit No. | code in 2 digits (hexadecimal).) =g
b = o«
HL|H L] = L1 H, L H,L | H/L HLin L
T T ) LI | v TF I
. E | wm | Memory data to be read
Specification of special function module x| E| & ? i ! v Sum
AJ71C24 buffer memory range to be read Els|2 i de~_i b= cheek
“lslg by ll
1 i
R,L[#,LIH EIH L) 1H,L H, L

Character area B

[ POINT

{1} Specify the byte length, L, such that:
*1=1L =128

{2) Data may consist of 2 or 3 bytes depending on the
special function module being used. Refer to the
User’s manual for each special-function module for
details of specifying the byte length.

Example

To read 4 bytes, 07F0. to 07F3. of the buffer memory of special function module (No. 134
assigned to 120 to 13F at station “0”. (Wait for message is Oms)

Sum check is made in this range.

2

T T T LI LI L T T Al L]

Computer FF|TR|O|007FO(0 4|13|66

ENC
=)
o

4
Sum check is made in this range. i‘% 0O(FF

055§ 300, 30n | 460y 48] Sy 50| 30ua[ By Ty P 260 ] 30w, B |3 B00] 36 3B \ 061 | 304 3] 4, 46

/ ARENNE
AJT1C24 00|FF 12§7e!43565E93
Indicates that I/0 assignment numbers of special function P
module are 120 to 13F. 02 e 36 B 8 | 30, B | S B e, 3y 3 6] 0310, B0l

Indicates that the content of address 007F0s is 12u.
Indicates that the content of address Q07F1n is 78a.
Indicates that the content of address 007F2n is 43n.

Indicates that the content of address 007F3u is 65u.

STX
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6.9.4 Write to special function module buffer

Specifying Method |

Special function module buffer memory
write command

The following example uses protocol format 1.

Character area C

\

o

—— — T . : A
E5|s . i i data fo
olE |2 | Head address | Byte Jngth Speﬁs_:tf;r;ctmn : Me?:rxmen Sum
Computer Z £ | 2 jTw|E]| 5 characlers | 2 charecters 2 characrs , AT ch%ck
| ¢ B imall J - . i ' coae
s (2 = (Fewadecimall | {Hexadecimal) Hekadecinal P
H,L HnL L = 11 1 ¢ H 1 L{H 1 L HuLI:Hll‘E EHIL H| L
Specification of special function o E|E
module buffer memory range to S| g | E
AJ71C24 . . N < = nd
which data will be written. &5 L
H,L[H,

The number of characters is (byte length) X 2. (2
characters are used for 1 byte data. Therefore, 1
byte data is expressed in 2 digits (hexadecimal).}

POINT

(1) Specify the byte length, L, such that:
1 =L = 128

(2) Data may consist of 2 or 3 bytes depending on the
special function module being used. Refer to the
User’s manual for each special-function module for
details of specifying the byte length.

Example

To write data to bytes, 27FA« to 27FDs of the special function module {13+) buffer memory
assigned to 120 to 13F in station “5”. (Wait for message is Oms)

Sum check is made in this range.

/;\

T T T LN B B T L) T M T T T

T T
I |
t |
05 TW 027FA|0 4]1 3 :AB:EF?A

FF 0

ENQ

Computer e 45 A0 B

30 A6a] T, dn

A T L P N R T L

AJ71C24 . .
Indicates that /O assignment numbers of special

function unit are 120 to 13F.
Indicates that data 01« will be written to address 27FAx.
Indicates that data CDw will be written to address 27FBu, *+———
Indicates that data ABwx will be written to address 27FCn. -—— — —I
Indicates that data EFx will be written to address 27FDu.

0 5|FF

ACK

e, B | 46, 4B
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6.10 Control of the Programmable Controller CPU

6.10.1 Commands

This function is used for the remote RUN/STOP control of the PC
CPU and to read the type of PC CPU linked to the computer.
The method for specifying the control protocol, meaning and
examples are shown below.

“(1)-The cOmménds used. for remote RUN/STOP control and to
read PC CPU type are listed in the table below.

. o : _ PC CPU State
Command -
- _ During RUN
Item Processing During

A symbol| ASCH STop | SW22 | swaz __
code ON | OFF (
Remote run RR | 524, 524 | Demands remote run of PC CPU. O O @] ' h

Remote stop RS | 524, 53+« | Demands remote stop of PC CPU. @] O O

. ’ Reads if the PC CPU is type AN, A2N, A3N,
PC type mode PC | 50w 43k | \or ' A 179P25/R25. O C O

Key : O Available
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6.10.2 Remote RUN/STOP

" {1} Remote RUN/STOP .control
(a) Remote RUN/STOP commands from the computer are
valid as follows for different CPU key switch positions:

PC CPU Key Switch Position
RUN STOP PAUSE | STEP-RUN
Command from | Remote RUN RUN STOP PAUSE | STEP-RUN
computer | Remote STOP STOP STOP STOP STOP

{a) When remote stop has been executed at a given PC CPU from another source,
- e.g. an-ABGPP etc., that CPU cannot be switched to run mode by the host
computer.
{b) The clearing of data memories on receiving a remote run instruction depends
on the states of special relays M9016 and M9017.

Special Relay
MS9016 M9017

Data Memory State

OFF OFF | CPU is run without clearing data memory.

Data memory is cleared outside the latch range set in
parameters. {In this case, Link X image is not cleared.}

ON ON/QFF | CPU is run after data memory is cleared.

OFF ON

Always reset special relays M9016 and M9017 where data memory clearing is not
required.

POINT

‘|- - -‘After carrying out remote RUN/STOP control with the
computer, the remote data is deleted when the power
supply is turned off or the PC CPU is reset. u
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{2} Remote RUN/STOP specification and examples
The method for specifying the control protocol and examples
are shown below for remote RUN/STOP control of the PC CPU

by the computer.

Specifying Method |

The following example uses protocol format 1.

PC CPU remote run specifying command “RR”
PC CPU remote stop specifying command “RS”

l

o E £ RR ‘-?;? Sum
Z| = 2 or | E [check
Computer o E o RS & | code
HoL | o#yL ., =] v
2| 3
| E =
AJ71C24 2 ;: §
Hu':L H, L
Example |
Example 1
Remote run of station “5”. {Wait for message is Oms)
Sum check is made in this range.
d
Computer >|0 5[F FIRR|0|C b
w
05u | 304 , B 459,45}1 52?{,52:( 30w | 43 .35H : Y
e
AJ71C24 2 0 S|F F
0w | 30w | 354 | 46w , 26w
Example 2
Remote stop of station “0". (Wait for message is Oms)
Sum check is made in this range.
o
Computer EOOFFRSOC1
05w [ 30, 30u | 460, 46 | 52u ; 53u | 30u ] 430 | 31
w
AJ71C24 glo o|F F
08 | 30w, 30w | 464, 464
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6.10.3 PC type read

This function indicates the type of PC CPU linked to the computer.

(1} Returned code and PC CPU types

PC CPU Type Code S(Ze:;zzzc::a:rotocol
A3HCPU Adu
A3NCPU, A3(E}CPU A3
AZNCPU, A2{E}CPU A2y
ATNCPU, A1(E)CPU Alu
AJ72P25/R25 ABx

(2} PC type read
The method for specifying the control protocol and examples
are shown below for reading the type of PC CPU linked to the
computer.

Specifying Method |

The following example uses protocol format 1.

PC type read command

l

T T + T o ©
= = = = = =
Computer ol & o PC = | code Character area B < = ©
Hu?L HIL 1 g l-IIL HIL HIL
T o T T
g -g'é PC type Sum
AJ71C24 2l < 2 |42 characierst | 22 | check
wl & g Wi code
Example
To read the type of station "30”. (Wait for message is Oms) u
Sum check is made in this range.
g . s w
Computer I_|ZJ 1 E{F F|P Cc|0]|C 5| Sum check is made in this range. % 1 E|F F
050 | (450 | 4w, 6w |50 , 430 ] 00 | 436 35u] ¥ C\' B8 | 3u , 45 | 26w | 260

1 E|F F| A 3 7 9

STX
ETX

AJ71C24 Indicates station number 30
{1E in hexadecimal).

08k | 3n y 46u | 46, 46s | 4lu ;330 {03 | 37w, 30m

Indicates that used CPU type is A3, A3E or ASNCPU.
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6.11 Program Transfer

This function is used to transfer all types of program (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
control by writing programs, parameters and cormnment data to the
PC CPU.

6.11.1 Precautions during program transfer

Care is required with the following points when reading and
writing programs.

{1) When reading programs that have been written to the PC CPU,
read all sequence programs, microcomputer programs, para-
meter data and comment data from all areas.

When writing programs, write all stored data to the PC CPU.
The PC CPU will not work correctly if all areas are not written.

{2) Before writing programs, write parameter data and execute a
parameter analysis request, otherwise the parameters in 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 carried out
with the previous parameters, which are still stored in the
work area. ' ;

(3) The number of points which can be processed per com-
munication is fixed. When reading or writing data, divide the
data up into a number of groups to read or write the entire
area.
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6.11.2 Program transfer procedure

Flowcharts are shown below to describe the operation procedure
to read and write programs.

(1) Reading

( PrOGRAM READ )

Execute parameter data read
command (PR}

Y

Execute main sequence prog-
ram read command {MR)

y

Execute main sequence T/C set
value read command (MR)

(if there are no subsequence programs)
y

Execute subsequence program
read command (SR)

i

Execute subsequence T/C set
value read command (SR}

h (if there are no microcomputer programs)———|

Execute microcomputer main
program read command (UR)

¥

Execute sub-microcomputer H
subprogram read cormmand
{(VR)

| (if there is no comment data)

Execute comment data program
read command (KR}

L
C READ COMPLETE )
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(2) Writing

( PROGRAM WRITE )

f

Execute parameter data write
command {PW)

¥

Execute analysis request com-
mand {PS)

Y

Execute main sequence prog-
ram write command [MW)

i

Execute main sequence T/C set
value write command {MW)

{if there are no subsequence programs)

) J

Execute subsequence program
write command {SW)

F

Execute subsequence T/C set
value write command (SW)

X (if there are no microcomputer programs}

Execute microcomputer main
program write command (UW)

r

Execute microcomputer sub-
program write command (VW)

(if there is no comment data)

i

Execute comment data program
write command (KW}

( WRITE CE)MPLETE )
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6.11.3 Parameter memory read and write

The method for specifying the control protocol, meanings and an
example are shown below for reading the content of the PC CPU
parameter memory and writing data to the parameter memaory.

{1)

Commands and addresses
{a) Commands

PC CPU State

Command i
' Number of Paints During RUN
Item Processing Processed Per During
Ascll Communication | STOP Swzz | swaz
Symbol code ON OFF
Batch read PR | 504, 524 | Reads parameters. O O O
128 bytes
Batch write PW 504, 574 | Writes parameters. O X X
. Causes PC CPU to acknowledge
Analysis request PS 50w, 53 and check rewritten parameters. O X X

{b) Parameter addresses

Key: O Available

X Unavailable

There are 3K bytes of parameter memory, addresses
00000« to 00BFF«, For addresses, use 5 digit ASCII {hexade-

cimal).

POINT

After changing parameters, always call the parameter

analysis request command (PS).

If not, the parameters in 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 para-
‘meters are changed, processing will be carried out with
the previous parameters, which are still stored in the work

area.
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(2) Parameter memory batch read

Specifying Method |

The following example uses protocol format 1.

Parameter memory read command

Character area A .
-— The number of characters is (byte
— - L B B T length) X 2, {2 characters are used for 1 I
g £ | Paameter | Eygelengn | Sum byte data. s | £
; gl ] 2]|¢pR £ | hed agdess | 2 chorsters | check Therefare, 1 byte is expressed in 2digits |¥| 2 | 3
Computer | = E|l g | Gchanrers | (Hesdesimall | code {hexadecimal).) < 2| 2
HUTL HoL| | = (t:lexaldeulrnafl HoL H,L H L{H L
T T T T T T T T T
. E | E |Parameter read data
AJ71C24 Specification of parameter memory |, g E 1 ! ; < Shumk .
= 5| & ! \ i= | checl
range to be read ol £ g : :f"\_jl TR
R L|H L]JH L H L bh,L H,L
Character area B : (
POINT |
Specify byte length, L, such that:
*1 =L =128
Example

To read 4 bytes of parameter data from memory addresses 280« to 283, of station “5”. (Wait
for message is Oms)

Sum check is -made in this range. /\

ol
Computer | Z (05 |F F|P R|0|0 028 0|0 4|21 05(FF

2 ACK

Sum check is made in this range./\'

05w [ 30,350 | g5 ) 500 S [ 300 |30, 30 2 B 30| 30w, 34| 320,30 ENEAL N

T T T T T T T T L
i i }
1

AJ71C24 F 2

1
05|FF|oFIEDIASICB

1 1 t
2 | 30 30| 5 45| B, 2 5, ) e, 00 10 00

STX
E ETX

ty, B

Indicates that the content of parameter address 280u is OF4, =+——
Indicates that the content of parameter address 281 is EDy, +——
Indicates that the content of parameter address 282+ is A9y, +———————
Indicates that the content of parameter address 2834 is CBu.
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(3) Batch write to parameter memory

Specifying Method |

The following example uses protocol format 1.

Parameter memory write command

\ - Character area C -~
T T T 1 L} 1 I T
Bl s = Par meter data
ol EI2| |Z] PO g g ; Sum
2| 5 1| head eddress ] i
Zls| 2 Sl characey | 2 Cherectes ! | to check
. Wil = esadecimal [Hexadecimall ' i H code
omputer = I i ¢
P HLHL] L1 1 IS B HyL . .
! 5| &
AJ71C24 Specification of step range to be written S|E
xl 2|3
- SEIE:
The  number of characters is {byte 2
Iength) X 2. HL{H,L

(2 characters are used for 1 byte data.
Therefore, 1 byte data is expressed in 2
digits (hexadecimal).}

POINT

Specify byte length, L, such that:
*1=L = 128

Example

To write 4 bytes of parameter data from memory ‘addresses 5A0.« to 5A3. of station “0”.
(Wait for message is Oms)

Sum check is made in this range. q
1 T 1 1T 171 I T - T T T T T T T
Lo :
d I l
) uZJOOFFPWOOUSAOO:i 35|E0|A9|BC89
C t l l
omputer 052 | 3ng 3n] 46 4] 50, 57| 30 [ 300y M Ty by T | 300 ¢ u 338,35“115& 33u|41n 3@..,42-. 8| B, I : .
AJ71C24
¥
2 00|FF
Indicates that data 35« will be written to parameter address 5AOw. ) u
Indicates that data EOw will be written to parameter address BAls, «——— 6] 3 ) 3] K ;6
Indicates that data A9 will be written to parameter address 5A2q, +————

Indicates that data BCu will be written to parameter address 5A3u..
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{4) Parameter memory analysis request
When parameter memory data has been changed, this func-
tion allows the PC CPU to recognize this change and to store
the new parameters into the work area.

Specifying Method |

The following example uses protocol format 1.

Parameter memory analysis request command

T T T T
£ g g
ol 5| % B |Jum
Computer Z| s 2 [P §|Z|oheE
w5 e <2 | code
7] =
Hob | H L , (TfnL ’ .
5|z C
w! E £ ;
AJ71C24 ol s 2
H, L H, L

Example

To execute analysis request after writing parameters to station “5”. (Wait for message is
Oms)

Sum check is made in this range.

05|F F|P S|0o|8 4

Computer

ENC

054 | 30 350 | 464 y 46w § 50u |, 534 | 30u [ 38n ) Hn

AJ71C24 0 5|F F

ACK

08u | 301 4 35u | 46n , 46k
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6.11.4 Sequence program read and write

(1) Commands and step assignment
(a) Commands

° g PC CPU state
omman i
- Number of Points During RUN
Item Processing Processed Per | Dyring
AScil 0 icati SW22 | swa2
bol ommunication | STOP
Symbol| ~ ode ON | OFF
not T/C set Reads main seguence
64 steps
. value program.
Main MR | 4D, 524 ronde T/ : - OGO
T/C set value eads T/C set values used in | o) oo
Batch main sequence programs.
read not T/C set
vaolue se Reads subsequence program. | 64 steps
Sub SR | 53u, B2n Roads T/C | q Q| O O
T/C set value eads T/C set values used in 64 points
subsequence programs.
not T/C set Writes main sequence 64 steps | O O* X
value program.
Main "MW | 4Dy, 574 Writes T/C I oy
T
T/C set value ”.tes set values used In 64 points | O | O X
Batch main sequence programs.
. write t T/C
\rrlglue set Write subsequence program. | 64 steps | O o %
Sub SW | 534, 67w Writes T/ I v
TIC set value rites set values used in 64 points | O | O | X
subsequence programs.

Key: O Available
X Unavailable

* Writing during a program run may be carried out if all the
following conditions are met:
1) the PC CPU is type A3(E), A3N or A3H
2} the program is not the currently running program

{(indicates a subprogram called by the main program if a

main program is being run)
3) the PC CPU special relay is in the following status:

(a) M9050 (signal flow conversion contact)

{b} M9051 {CHG instruction disable)

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

OFF

(A3CPU only)
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(b) Specifying the head step
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 = FE0Q: Command = MR

Sequence Program Specified Step for Control Protocol
TO set value FEOOu
T1 set value FEO1k

to to
T255 set value . FEFFu
CO set value FFOOu
C1 set value FFO1u

to to
C255 set value FFFFa
Step 0 00004
Step 1 0001

to to

Step 30719 (30K} T7FFu

Calculation of specified step
Timer : Tm= FEOO. + n
Counter : Cm= FF00s 4+ 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 AJ71C24, specify the set value in 4-digit ASCII.

Example
Data specified to change T10 setting value K10 to K20 -+~ 0014
Data specified to change T11 setting value D30 to D10 --+-+- 800As
Ladder Example in Program Setting in Program Setting in Control Protocot
Ko 0000k
K1 0001«
to to
K9 0009
K10 000Ax
to to
K32767 JFFFs
DO 8000w
D1 8002+
D2 80044
to to
D1023 87FEn

Calculation of Control Protocol value
Km= 0000, + n
Dm= 8000s + 2n
where, m= device number
n= hexadecimal value of device number
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(2) Sequence program, batch read

Specifying Method |

The following example uses protocol format 1.

Character area A The number of characters is (the num-
- ber of steps) X 4. (4 characters are used

) T 1 T T

5 g & Number of for 1 step (consisting of 16 bits). There- B B
o S|t MR |2 o sep devite pois Sum | fore, 1 step is expressed in 4 digits |w| E|E
Z 5| E | or {E| 4danactrs check| (hexadecimai).) ols| B
Computer| G| 2 | & | SR 2| Herededina) | 208 | code Ug|=
HL|WL = (Haxadlemmall ML L H LWL
é 5 |  Sequence program I

Specification of step «| E '§ q : P Ig =% Shumk

AJ71C24 Fls| 2 ' I i~ [chec

range to be read n £ & If\_J : 0| eode

Sequence program batch read command LU LS I Lo H L

e

(MR for main, SR for sub) - - - Character area B

POINT

{1) Specify the number of steps, n, such that:
*f=n=64

{2) Timer, counter, and sequence program cannot be
specified simultaneously. -

Example

- Example 1 . : : :
. Toread steps 100 to 102 of main sequence program in station “0"” {Wait for message is Oms)
Sum check is made in this range/_\

T ] 1] L | 1 13 L} T T
g ' o4

Computer |Z|00|FF|MR[0|0064|03:E8 o GloolEE
w Sum check is made in this range. <

06330 h, 8 00, 2] 30480, 3 0 0 0 ] SN {060 20 1,8

_——————— L) 1 T L) 1 [ 1 T T I 1 T [ 1
. - t |

AJ71C24 ; V/ b4 | | x

00641 when step 100 is converted 'a 00|FFj400 1I8 00211011 & 41

|

1 .
m |

intohexadecimal. 02x) By 3| 4o, 6 31..13},33\..31;1:&.33\( g 2 3y B, Ay 3] O30 M 310

1002 indicates that step 100 (64n) is 4001 4—,
101R Indicates that step 101 {654} is 8002y, «—— —
102A Indicates that step 102 (664) is 107174, =

- Example 2
To read the set values of T50 to T52 in the subsequence program at station “0” (Walt for
message is 0ms)

Sum check is made in this range.

T T T TT7T T Y ’ . T T

Computer O0|FF|SR|O|FE32|0 3§13 00[FF

ENQ
ACK

Sum check is made in this range.
0530 30 4 480 | 5, 5] 300 ) 5 B T 20 0 Bl | > HETE LN

LI L I L L I L L L L L T
- | .
|

! |
T60 is FE32x at the specified step. ff 0O0IFF|301 5}8 974,2002
T o 1 |
02| 2, 30 {4 5 B B 35y B Ty B e | 030 B
Indicates that the set value of TS0 is 3015« (K12309).

Indicates that the set value of T51 is 89744 (D186), -=-——
Indicates that the set value of 752 is 2002« (K8194). --—

AJ71C24
’ 58

ETX
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{3) Sequence program, batch write

Specifying Method |

The following example uses protocol format 1.
Character area C

T T T - T F T T T T
o € é MW g Head step Number of S?quenc? program Sum
Computer 2l 5|2 | or |E| 4chaeers | Covcopons L :m: check
. W Z |2 | sw |2 Herdecimal) | 2 characters ! ! : code
G} o 1
HLjHL 1 = 11 IHexadleumaIl | | I Hy L - "
/Specification of step range to be l o ‘g E
AJ71C24 written The number of characters is (the num- |G| s | 8
Seguence program batch write command  ber of steps) X 4. <z |2
{4 characters are used for 1 step {con- H,L[H L

(MW for main, SW for sub) sisting of 16 bits). Therefore, 1 step is

expressed in 4 digits (hexadecimal).)

[ POINT

{1} Specify the number of steps, n, such that: )
‘1=n<é4 C

{2} Timer, counter, and sequence program cannot be
specified simultaneously.

Example

Example 1
To write steps 500 to 503 to the subsequence program in station “0” (Wait for message is
Oms)
Sum check is made in this range. :
T T T T T 1 1 LR : L] I-l i LI | 13 I_I/—\i
o | | I
EOOFFSWO 01F 4|0 4 1055 40FA|2A05=70A8 73
Computer D ENEA TN FRE e 31. A P EE N ﬂ.m. e B B T 3 e | B
AJ71C24 ' 1
01F4x when step 500 is converted into hexademmal " % 00lF F
Indicates that 1085+ will be written to step 500 {1F4a). <
Indicates that 40FA« will be written to step 501 (1F5u). 06 3 8] 461, 4B (

Indicates that 2A06.4 will be written to step 502 {1F6n). -
Indicates that 70A8+ will be written to step 503 (1F7u).

I

Example 2
To write set values of T100 to T103 to the subsequence program in station “5"” (Wait for

message is 0ms)

Sum check is made in this range. /\
1 T T T T T T T T T T l T T T I 1 T T | LI | T— 1
o | L
EOSFFMWO FE64044001|8802|0502!3BAC7A
| i i
m_usu S 3 4 100 300 | 55 | 30 3 0 0 9 B ) 52 0 e 90 0
] 1

AJ71C24
T100 is FE64u at the specified step.

Set the set value of T100 to 4001 (K16385). <+
Set the set value of T101 to 8802« (D1). -— AR
Set the set value of T102 to 0502x (K1282). = '
Set the set value of T103 to 8BACH (D407). =

05|FF

ACK
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6.11.5 Microcomputer program transfer

The method for specifying the control protocol, meanings and
examples are shown below to read and write PC CPU micro-
computer programs.

(1) Commands and addresses
Commands and program addresses to read and write micro-
computer programs are explained below.
{a) Commands

o 4 State of PC CPU
omman . ints
) No. of Poin During RUN
item Processing Processed Per | puring
Symbol code ON OFF
Main | UR | 554, 52 Reads microcomputer main
programs
Batch read - 128 bytes O @] O
Sub VR 56w, 52u Reads microcomputer subprog-
rams
Main | UW | 85u, 574 Writes microcomputer main
. programs *
Batch write . . 128 bytes O O X
Sub | VW .| 56n, 57 :I:;;cses microcomputer subprog-

Key: O Available
X Unavailable

* Writing during a program run may be carried out if all the

following conditions are met:

1) the PC CPU is type A3, A3E, A3N or A3H

2) the program is not the currently running program
{(indicates a subprogram called by the main program if a
main program is being run)

3) the PC CPU special relay is in the following status:
(a) M9050 signal flow conversion contact OFF (A3CPU only)
{b) M9051 (CHG instruction disable) --+++eeeer ON

{b) Microcomputer program addresses
Microcomputer addresses are specified in the control
protocol as follows:
1) The range of addresses that can be specified for each
CPU is shown in the table below.

CPU Type Microcor:a?;t;:yprogram Microcomputer addresses
A1{E)CPU

ATNCPU Max. 10K bytes 000n to 27FFu
AZ{E)CPU

A2NCPU Max. 26K bytes 0004 to 67FF«
A3(E)CPU .

A3NCPU N'}gﬂnsas',‘(dbﬁgs 000k to E7FF
A3HCPU ’

2) Addresses are specified in 4-digit ASCI.

3) A character area error 06+ occurs if the foliowing
condition is not fulfilled:
Head address + n = program capacity
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6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /MELSEC 'A

(2) Microcomputer program, batch read
The method for specifying the control protocol and an
example are shown below for carrying out a batch read of a
microcomputer program.

Specifying Method |

The following example uses protocol format 1.

Microcomputer progrém batch read command
{UR for main, SR for sab)

Character area A The number of characters is the (num—
B —— ber of bytes) X 2 :
T r L Il ' T 2 characters are used for 1 address. ! !
Bl s =, Therefore, 1 address is expressed-in 2 Bl s
Computer d| & ‘§ UR & | Hoad address | Numbesruf Sum | digits (hexademmal) P . 56 ERE
P Sl 5| 2|00 |5 &charattess | 2 dhancies | CPECK| Specification of the range to be read Z| 5| E
S| 2 | VR |2 | {Horadecimal) | 2 harcless | o e Bl
= 1 (Hexadecinial
HiLlwl Lol ) . . Hot : —— N . H L{H L
Specification of the § B Microcor:nputer p'rograms S
range to be read 12|65 RN : bal chuer::-'k - -
AJ71C24 : “lele| 1 - Y | code
1 I 1
HlL'HlL |:| 1 1 1 1 HIT'

- -

Character-area B

POINT

Specify the number of bytes, n, such that:

*1=n = 128

*» Head address + n = microcomputer program
capacity

Example

To read six bytes from the CPU microcomputerfrom add‘ress (03E8. {(decimal 1000) in station
“0"”. (Wait for message is Oms.)

N R Sum check is made in this range. N
Compute =] | The AJ71C24 automatically adds the sum |
_Computer |=100|F FIUR|0|0 3E8106{09] chock code. . gloo|FF
| R
O Ty 3| 46| S50 {30 30 3, 5, T, 3 00 35— m 3] 3, 0], 6

LI LI L L L L L L L AL

T T - T
R
A7 B:BF:1 2y
] | 1
000|330 e 8 380 30 3 1) B, X

Sum check is made in this range.u

5TX

00|FF|3 4

AJ71C24

{Dindicates that the content of addréss 03E84 is 34w
(Pindicates that the content of address 03E9. is 1Ax
(Dindicates that the content of address 03EAu is 7B«
@indicates that the content of address 03EBw is BF«
- (Bindicates that the content -of address 03ECk is 124
®indicates that the content of address 03EDw is 584
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{3) Microcomputer program, batch write
The method for specifying the control protocol and an
example are shown below for carrying out a batch write of a
microcomputer program.

6. COMPUTER COMMUNICATION USING THE DEDICATED PROTOCOLS /MELSE C-A

Specifying Method

The following example uses protocol format 1.

Microcomputer program batch write command
(UW for main, VW for sab)

\ L Character area C N
T T T -| T 1 1 T T T 1 : —TT I— v
8] 5 =3 ! Microcomputer programs
o -g _E uw % Head address 1 Number of : ' P p] g : Sum
Computer |2| 52| or{Z 4charaqiers: h r?:racters (1t T Icheck
M B E W | et | |1 |code
= ]
H 1 L HI L L L 1 L |r L 1 : ' : : 1 1 1 H 1 L T
\—w_'_, T
: Specification of the 1 é B
AJ71C24 range to be write gl 2| &
: The number of characters is the (num- [<| 2 | o
ber of bytes) X 2 =
2 characters are used for 1 address. H L[H L

Therefore, 1 address is expressed in 2
digits {(hexadecimal).

POINT |

Specify the number of bytes, n, such that:

*1=n= 128

*Head address + n = microcomputer program
capacity

Example ]

To write six bytes to the CPU microcomputer address from 1388. {decimal 5000} in station
“2". (Wait for message is Oms.)

Sum check is made in this range. /‘\

T T T ™ TTT"T T T
e I ] ! t

Computer |Z|0 2 FFUW01388:0612|AB‘5F:7C
i |

| | 1

1 | |
6] 30y 32| 50, 28 Ty o | 30 e, B, By 3, 3, 35 T 20 o, ek B, B, T, L oy By By o] &30, B

!

1

I
4319A|CO

I

I

|

R e LA L S ) ' '
D ® @ @ & ®
AJ71C24 Slo2[FF
Indicate that:
124 is written to address 1388k 03] 300, 20| 260, 54

(@AB+ is written to address 1389
(3BFu is written to address 138Ax
@7Cy is written to address 138Bu
®43x4 is written to address 138Ck
®9An is written to address 138D

6-65

IB (NA) 68175-A



6. COMPUTER COMMUNICATION USING THE DEDICATED PRoTocols /' MELSE C-A

6.11.6 Comment memory transfer

The method for specifying the control protocol, meanings and
examples are shown below to read and write PC CPU comment
data.

{1

Commands and addresses

Commands and comment data addresses to read and write

comment data are explained below.
(a) Commands

Command No. of Points PC CPU State
ltem Processing Pro'cessed Per | During - During RUN
Symbol 23:;' Access STOP S\(;VISZ S;\I.';z
Batch read KR | 4Bu, 524 | Reads comment memory 128 bytes @) O O
Batch write KW | 4Bx, 57w | Writes to comment memory 128 bytes O O X

Key: O Available
X Unavailable

(b} Comment memory addresses

The area to store comment data is managed using relative
addresses from the head address of 00.

For example, for 2 KBytes of parameter comments, the
range in which the addresses may be specified for the

head address is 00 - 7FFu.
1) Comment memory capacity is 64 KBytes

The comment data address range is determine by the

parameter setting.

2) Comment memory addresses are specified in 4-digit

ASCIL.

3) A character area error 06+ occurs if the following

condition is not fulfilled:

Head address + specified number of bytes = comment

memory capacity.

POINT

It is not possible to specify a particular device or device
number when reading or writing comment data.
Always read or write all data from address 00
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(2) Comment memory, batch read

The method for specifying the control protocol and an
example are shown below for carrying out a batch read of the

comment memory.

Specifying Method |

The following example uses protocol format 1.

Comment memory
batch read command
\ Character area A

station

Computer

1", {Wait for message is 0ms.)

————— -
; . ! ———— . The number of characters is r .
5| 5 @ :Number o the {number of bytes) X 2 _
£ 2 5 | Sum | The content of 1 address is 1 21 E
computer |2} 2| & |kr|E 'ffiﬂ:rgﬂfés 1 W8 1check] byte (2 characters). x| 8| €
Wi 8| o B 75 L characess| oo | 8| &
S = (Hexedecirmall oyaracimal) 2|8
HoLIH L, WL H L|HL
—— T T T T ¥ T T
Specification of the 5|5 Comimeat memory
AJ71C24 ; x| 5|2 ) x| Sum
devices to be read 5 E E IN: - check
=L 1 0 code
I
Houfu| 0! HoL
-
Character area B
POINT
Specify the number of bytes, n, such that:
*«1=n= 128
» Head address + n = comment memory capacity
Example

To read six bytes from the CPU comment memory from address 7D0« {decimal 2000) in

AJ71C24

T T T T T T
o Sum check is made in this range. %lo1|F e
= 01\F FIKR FB| The AJ71C24 automatically adds the sum |3
check code.
06| 3y M 4 |40 20 L B e ———— C\' i EE
- I 1 1 | !
Sum check is made in this range. < : : : Lo <
—=lo01|FF|12 ABI14 3 EF11Ct5 7|-|AB
« | l 1 I I w
! 1 | I I
020 B, o | B 3 0 T 5, g 50 B ] O 150, 0

is 12u
is ABH
is 43x

(Dindicates that the content of address 07D0w
@lindicates that the content of address 07D1u
(3indicates that the content of address 07D2«
@indicates that the content of address 07D3u is EFs
(Bindicates that the content of address 07D4u 1s 1C«
®indicates that the content of address 07D5x is 57
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(3) Comment memory, batch write
The method for specifying the control protocol and an
example are shown below for carrying out a batch write of the
comment memory.

Specifying Method |

The followtng example uses protocol format 1.

Comment memory
batch write command

\ Character area C
;_’ ; | 2 o :Numlber Dzta of numbs |
E| € 2 | Head address ! o B LT | Sumn
Computer Czj S| 2 (KW|E | s ehanacers of of byts check
LiE|lg B Hecaded ])Icharaqlers {Number of bytes code
& F | e evagocimal)| X 2 characters
H IL HIL 1 1 1 [ : L H L L
_ = T T
Specification of the ‘ E|5 (
AJ71C24 devices to write to. x| 2|5
e
1 byte requires 2 characters. HoL{nx

Therefore 2 hexadecimal
digits express 1 byte.

POINT

Specify the number of bytes, n, such that:
*1=n= 128
+ Head address + n = comment memory capacity

Exam Ql-é

To write four bytes to the CPU comment memory from address 0BB8« (decimal 3000) in
station “0”. (Wait for message is 0ms.)

Sum check is made in this range.
T T ¥ T T T LI T 1 T m
I 1 !
| | |

Computer Qoo FF|kwloloB B 8loals6laAlB 5 12/CD
i
| o
06| 0,300 |5 4618, G 300|000 0 38 20, 30 B0 200 V500 00 30 00 0 0 10
© @ @ @
»
AJ71C24 SlooleE

indicates that:
(DB6w is written to address 0BB8w 06| 2 30.| 45, 81
@9An is written to address 0BB9«
@B5y is written to address OBBAx
@124 is written to address OBBBx
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6.12 Global Function

The global function is used to switch the Xn2 input signal at each
AJ71C24 in all stations which are linked to the computer by the
multidrop link.
This function is used for emergency instructions etc., to the PC
CPL.
“n” in Xn2 is determined by the slot location of the AJ71C24.
The method for specifying the control protocol, meanings and an
example are shown below for executing the global function.

6.12.1 Commands and control

{1} Commands
PC CPU State
Command

. During RUN

Item : Processing During
ASCII SW22 | swa2

STOP
Symbol code ON "OFF

Turns on/off Xn2 of the AJ71C24s loaded in
Global GW | 47w, 57 each PC CPU system. O © ©

(2)

Control

Key : O Available

This function switches the Xn2 input signal at each AJ71C24 in
all stations which are linked to the computer. '
{a) Xn2 is determined by the /O addresses of the AJ71C24s.
Example: If the I/O addresses are 90 to AF, Xn2 is X92.
(b) Specify the station number in the control protocol as FFu.
Specifying a number other than FF. causes, Xn2 of the
AJ71C24 at the specified station number to turn on/off.
{c} This function is a command from the computer. A reply is

not given by the AJ71C24,

(d) Xn2 is cleared of any station when the power supply is

turned off or when it is reset.
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6.12.2 Global function specifying method

Specifying Method |
The following example uses protocol format 1.

Global function command Character area A

-————————
o| E £ Z | Factor ramber un
2 ] £ check
Computer & g S G W s | (oot | e
& == E
H L E H L , = HyL
AJ71C24 Turns on Xn2 when data value is 1 (314).

Turns off Xn2 when data value is O {304).

Example

To turn on Xn2 of AJ71C24 at all stations. (Wait for message is Oms)

Sum check is made in this range.

Computer F F|F F|GW|OD 1 17

ENG

4B 465 | 46 46 | 4P, 57w [30u] 3w 3wy 3w

Specify “FF+" to turn on Xn2 of Indicates that Xn2 of AJ71C24 at ali stations
all stations. is turned on.

AJ71C24
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6.13 On-demand Function

During data transfer between the computer and PC CPU using the
dedicated protocols 1 - 4, communication is normally initiated by
the computer.

if the PC CPU has emergency data to send to the computer,
transfer is impossible unless the computer has a start program.
The on-demand function is used when the PC CPU has data to
send to the computer. In this case, the PC CPU specifies the buffer
memory area in which the data to be transferred is stored and then
starts the transfer.

AJ71C24
Address Buffer memory
Dedicated
— Head address
X 109 protocol
instruction 10An} Data length 1to 4
PC CPU| —» n 1 [— Computer
n
tosl to s

[ POINT

This function is available when there is a 1:1 ratio of
computer to PC CPU and the computer is using the
full-duplex communication method.

6.13.1 On-demand handshake signal and buffer memory

The handshake signal and buffer memory used by the on-demand
function are explained in this section.

(1) On-demand handshake signal
The on-demand handshake signal turns ON when the PC CPU
sends a data transmission request to the computer to start
transmission, and turns OFF when transmission of the data u
specified by the AJ71C24 is complete. It acts and an interlock
to prevent on-demand requests being made simultaneously in
two directions.

Handshake signal Description Signal turned ON/OFF by

During execution of on-

demand functidn

Xn3 ON : transmission AJ71C24
underway

OFF: transmission

complete

* "n" in Xn3 is determined by the slot location of the AJ71C24.
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(2} Buffer memory used by on-demand function

Address Name ' Description

The head address of the data stored in the
buffer memory to be transmitted by the
on-demand function is specified by the PC

buffer memory CPU instruction.

The length of the data to be transmitted by
the on-demand function is specified by the
PC CPU instruction.

The AJ71C24 writes a “1” to this address if
On-demand error stor a transmission error occurs during on-
10Cu demand data transmission.
- | age area .
0 : No error
1 : Error

Area to specify head
109« | address in on-demand

Area to specify length

10A: of data
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6.13.2 On-demand function operating procedure

(1) PC CPU operating procedure

o ON-DEMAND DATA
' TRANSMISSION,

4

Set transmission data word | Check and if necessary change the contents
or byte units _ of buffer memory address 103.. Refer to
- Examples 1 and 2 for transmission data

formats when word or byte unit is selected.

/

Write the data 10 be transfer-
red to the user memory area.

y

Clear the on-demand buffer memory
address 10Cw.

(Start is disabled if the contents of this
address are "1".}

Reset the on-demand errors .-

1

Write the head address where the data is
stored to buffer memory address 109+ and
the data length to address 10A..

Start on-demand @ | :-eee-

Y

Transmission error check |«

If “1” is written to buffer memory address
10Ch, an error has occurred and the data

: <| | o - has not been transmitted.
——————No error Error

- CI'RANSMISSION COMPLETE ’

(2) Computer operating procedure

ON-DEMAND DATA . ...
: RECEIVE ’ : u

¥

Determine if the received |: The AJ71C24 appends the PC number of
data was received due to on- on-demand data to FEu.

demand function or com- Process data as on-demand data only if the
mand execution. PC number of the received data is FEx,

¥

Data processing

C RECEIVE ::rOMPLETE )
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(3) The timing charts for an on-demand request are shown below.
{a) If computer is transmitting data

Computer

ACK

On-demand data

/ ®

=
AJ71C24 /// e
/]
On-demand function @ -
executing
Xn3
{nstruction
PC CPU to buffer memory

addresses
1094 and 10AH

MTransmission commences immediately after the on-
demand request is made.’

@Command data (STX to) has to wait for completion of
the on-demand data transmission.

{b) If computer is receiving data

Computer

ACK

STX

On-demand function

executing ﬂ:/@)

Xn3
instruction
to buffer memory
PC CPU addresses

109K _and 10AH

@ instruction turns ON the on-demand busy signal.
Transmission commences immediately the on-demand
request is made.

@When the on-demand request is made, the on-demand
data transmission has to wait for completion of com-
mand data transmission.
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6.13.3 Method and examples for specifying on-demand function

Specifying Method |

The following example uses protocol format 1.

Computer
AJ71C24 Els S
x| E | € | Transmission| x [ UM
~| | &5 d = | check
m % o ata w code
Hit|HL H, L
ON
OFF
Xn3 r -
l
I
! Write the head address where the data is stored to
PC CPU processingx —<——— AJ71C24 buffer memory address 109« and the

data length to address 10A:.

POINT |

(1) Buffer memory addresses 100. - 11F. are the special-
application area.
Do not use this area to store the data to be
transmitted with the on-demand function.

(2) Specify the data length in the following range:
Head address + specified data length = 7FF.

(3) The AJ71C24 appends as the PC number.

{4) When using transfer control protocol 2, the block
number becomes 00.. h

IMPORTANT |

If the on-demand function is used in a multidrop link with
a 1:n or 2:n ratio of computer to PC CPU’s, control
protocol 1-4 communication data and on-transmission
data will be destroyed and correct communication im-
possible.

Only use the instruction to write data to buffer
memory addresses 109: and 10As when the -system is
configured in a 1:1 ratio.
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Example 1
To start transmission with the PC CPU of data stored in the buffer memory at addresses 120«
=121 .
(Station number 0, AJ71C24 I/O addresses 80 - 9F, transmission data specified in word
units)
Computer 'Ige"é‘EJ;lwm automatically sets the PC number
LI [ I O N T
1
|
AJ71C24 BloolFE{1234t5678 (5|92
) : 1]
[}
]
Q. B | e i 3 3o b Bd o o T 39"19
: . ha
xe3 B
| \
i
|
PC CPU processing
Buffer memory
4 1034 0 “1*  written if a
@ C n transmission error
T occurs
On-demand | D2 [ 1204 109 1204
instruction ® |bz 2 @ 10Au 2
10CH 0N 4—"—J
- ~
1206 12344 Transmission in 4-bit
= units sequentially
121n| 56784 from the upper bit.
088 .
Bt —rLs %8 3 Convert start signal to pulse
N Xes3 H W% 1 . .
- - {70 96e¢ . 2183 @ I X Set word units for transmission data
- mov Y234 o8
H J—
I oy 567 M X ) Set transmission data
o v Boos Hize e 54
- thoy :12,3 2} | ©Specify head address where the data is
- 7 {4V 2 b3 X ] stored and data length
i K K
) o o droc b ' % | Reset the on-demand error
" TR ¥820 3 {Start is disabled if the contents of address
o —RST v821 1 | 10Cu are "1".)
L _ ro B Bies oz 5 o @0n-demand start
%083
s —PLF M X Transmission complete flag
LS CFROK §oes Biec be 3
L - § Mo — —rser vezs o | Read transmission storage area and check
_ K transmission status
- = i PR B —LSET o2 N
CIRCUIT END
0 : normal
Address 10Ck —{ transmission
1 : data not transmitted
due to an error
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Example 2 |
To start transmission with the PC CPU of data stored in the buffer memory at addresses 120«
121, | - |
(Station number 0, AJ71C24 I/0O addresses 80 - 9F, transmission data specified in byte units)
The AJ71C24 automatically sets
Computer /the PC number to "FE".
T 1.1 L L T
I
5 i ol7 8le g1
AJ71C24 _ =0 0|F E 34,12}78:56592
"
1 [ |
[}
3 |
2| 30w, 30 460 25| B e PR mla?u Pl 35y 360 [030[ 30 3
i | el Tl I ]
. [/ '
X83- '. - L
! N
i
PC CPU processing
Buffer memory
4 1034 1 "1" written if a
@ ~ A transmission error
o ' oceurs
On-demand D2 | 1204 { 1094 1204 ]
- . —
instruction @ D3 4 @ 10Ax 4
10Ck| .01 [P
~A o~
1200 1234u ] Transmitted in order:;
 lower 8 bits, upper 8
121|f 5678k bits
048
PELILE tri5 88 3}  Convert start signal to pulse
NB _ Hegd # 4 Kk ¥ . ..
A——H {10 §888 B183 | ¥  Set byte units for transmission data
L - oov 234 0e 3
B — ooy Sere 01 3 Set transmission data
- o Bese H126 oe £ 5 '
! .
= thov erze o2 3 | (DSpecify head address where the data is
L v § o3 o | stored and data length
. K 0 K K
- (o K wiec & ' 3 | Reset the on-demand error - -~
B {rsT  veze ) (Start is disabled if the contents of address
- LRET vazl A 10CH are "1".,
- £10 gasa gm 02 5 1 @0On-demand start
X8g3 o o
64 fptF M1 ¥ Transmission-complete flag
PP crRon Baos G0 b T '
L |:= f o o— CSET ve28 3 Read transmission storage area and check
K transmission status
= = 1 b4 I LSET vez2l |
CIRCUTT EHD :
0 : normal
Address 10Cx —‘ transmission
1 : data not transmitted
due to an error
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6.14 Loopback Test

The loopback test is a function to determine if the communication
between the computer and AJ71C24 is correct. '

The method for specifying the control protocol, meaning, and an
example are shown below for running the loopback test.
(1) Commands

The commands used for the loopback test are shown in the.

table below.
Command Number of Points PC CPU otate
ltem Processing Processed Per | During During RUN
Symhbol ‘:::;I Communication | STOP Sgsz S;\:':iz
Loopback test TT | 54, Bdu Esrr;o:jtecr:baracter back to the 254 characters O O O

Key : O Available
(2) Loopback test call

Specifying Method |

The following example uses protocol format 1.

Loopback test command
P Character area C

Elz Bl 2 sum
2| E = Data chec :
Computer % £ E T ; -% {Characters for date) | code 2 characters {hexadecimai)
H,LlH,e] EH:‘TL H, L ‘ / ‘
-E E S Do Sum
. x| 2| E| 2 3 | check
AJ71C24 2 characters (hexadecimal) Elsl 2] 8| smedosn [5] code
S| | & [ hancteraresC)
HoLfw olm,e H, L
=Character area B
POINT
Specify character length, L, such that:
+1 =L = 254
Example

To conduct a test with loopback data “ABCD” at station “0”. {(Wait for message is Oms)
Sum check is made in this range.

3 N

1 ¥ T T T T T 1

d
Computer uZJOOFFTT005 ABCDE|78

Sum check is made in this
range.

A ENE A A R B B E T

1)

1 T 1 J t

AJ71C24 0 5(ABCDE

ETX
3>
W

By e o 400 Bo g e 0] O3] o, T

The same data
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7. COMMUNICATIONS IN THE NO-PROTOCOL MODE

Communications between external devices (such as a computer,

printer) and the PC CPU in the no-protocol mode are explained in
this chapter.

7.1 Basics of the No-protocol Mode

This section explains the basics of the link between external
devices (such as a computer, printer) and the PC CPU in the
no-protocol mode.

(1) What no-protocol means

In no-protocol communication:

-the PC CPU uses TO instructions to read data from the
no-protocol mode transmission buffer memory area, and
output the data in unchanged code to an external device

- the PC CPU uses FROM instructions to read data received
from an external device which has been stored in the
AJ71C24 no-protocol mode receive buffer memory area.

. AJ71C24
Write buffer
{{TO] instruction) memory
00n to FFu Transmission|  Transmit External
re e area 00u to FFu device
Read f-~————= - ‘
{[FROM] instruction) | Receive |, Receive
area 00 to FFx
00k to FF«

POINT

In the no-protocol mode, data is not converted to ASCIl in
the AJ71C24. If ASCIl code is required, the data must be
handled as ASCIl code, respectively, in the PC CPU.

(2) Setting word or byte units for no-protocol communication
It is possible to select word or byte units for transmission data
in the no-protocol mode. Word units are selected by default,
but byte units can be set by writing "1” or word units by
writing “0” to the buffer memory special-application area
address 103..

(Refer to section 5.4.3 for details of program to make this
setting.)

POINT

The byte or word units set for the no-protocol mode also
apply to the on-demand function.
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"~ 7.2 Handshake I/0 Signals

Signals known as I/0 handshake signals are required for com-
munication in the no-protocol mode.

These signals output data received from the PC CPU to an external
device and detect signals sent from an external device to enable
the PC CPU to read them.
The /O handshake signals are shown in the table below.

Signal

Timing

Turned off by program

PC CPU| Yw+u O (Sending request)
! . Turned on by program
Outside § X0 (Sending complete} [}
Turned on by AJ71C24
) Turned off by program
Outside | X (Receiving request}
i Turned on by
AJ71C24 /
PC CPU | Yw+n 1 (Receiving complete) 4

Turned on by program

MELSEC-A
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7.3 Read and Write of Buffer Memory by PC CPU

The following gives a brief description of a basic PC CPU program
to read and write data to and from the AJ71C24 buffer memory in
the no-protocol mode. '

(1) [FROM] [FROMP] [DFRO] [DFROP]instructions to write to the
transmission area

Read data from the no protocol receive data area (addresses
- 80+ to FFu) of the buffer memory.

Symbol Description g::g:
Upper 2 digits of head /O
n1 number  assigned to K, H
AJiC24
Xnt Buffer memory head
-—lﬂOMF‘l ni | n2 | D | n3 n2 address of stored data | K, H
{81}
Y
o1t] Head number of device to [ » o
D which read data will be w'Rr
written ’
Number of data words to
n3 be read [maximum 127 K, H
worts)

Example: To read 5 data words starting at buffer memory
address 814, with the AJ71C24 located in slot
number 130 to 14F

X131
-9 FROMP| H13 [ He1 | Do | ks

Y141

(2) [T0].[TOP],[DTO].[DTOP] instructions to read from the receive
area

Write data to the no protocol data transmit area {addresses O«
to 7F4) of the buffer memory.

Form Number of transmit data words

g Usable
Symbol Description "
Xn X0 Y wri0 / Y Device
et [ 1 Upper 2 digits of head IO
Send n1 number assigned to K, H
command . AJ7I1C24
1 Transmit data
Head address {0} of buffer
n2 memeary in which data will K, H
-TOP] m [n2]s {n3 ¢ be stored
Head device number or
s constant which stores data T,WC, RD'
Xno to be written .
} RST| Y in+u0
! n3 Number of words of data K H
to be written .

Example: To write “ABCDEFG, ,CR.LF” to addresses 1. to 6
words of the buffer memory, with the AJ71C24
located in slot number 60 to 7F.

Xn X60 Y70
u—-|F—)Hf——LASC [ABCDEFG . | D11 |
Send

command t——{movr [ ks ] b0 |+
$—— MOVP [ HoAoD | D15 |
H TOP [H6 | Ho [D10] k6 |
i
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7.4 Receiving Data in the No-protocol Mode (external device — AJ71C24)

“Receiving” refers to the process to store the data received from
an external device in the no-protocol mode receive buffer memory
area (hereinafter abbreviated to "receive area”), and then read
them by the PC CPU using the instruction.

(1) Receive area
The receive area stores the length of data received and the
data itself. By default, addresses 80« to FFu is allocated to the
receive area.
It is however possible to change the receive area to suit the
purpose of the data communication and specifications of the
external devices. {Refer to section 5.4.5.}
If the receive data is longer than the buffer memory (default
length 127 words}, the data is divided and sent piece by piece.
it is recommended that the receive area should be larger than
the amount of data received. (Refer to example programs and
remarks.)

Address ® The actual amount of data re-
(defaulr) _ Buffer memory ceived is written when the re-

e cength of ceive-complete code is re-
o CT T T T T ceived or the fixed length of

to |5 | Receive data data has been received.

7F L ® Data received is stored sequen-

tially from the lowest address
until the complete code is re-
ceived or the fixed length of
data has been received.

(2) Receiving data
There are two methods to complete receiving data:
- receiving the receive-complete code
- receiving the pre-set amount of data (fixed length).

{a) Completion with the receive-complete code
Receiving data is complete when the AJ71C24 receives the
data which specifies the receive-complete code.
The default receive-complete code is CR, LF (0D0A.) but
this may be changed to any value in the range 0000« - 0OFF«
to suit the specifications of external devices. (Refer to
section 5.4.1 for details of how to change the code.)

(b) Completion after receiving fixed length data
Receiving data'is complete when the AJ71C24 receives the
preset amount of data. When using the fixed data length to
complete data receive it is not necessary to set a code such
as the receive-complete code, so that all data from 00 to
FF.« can be received. (Refer to section 5.4.2 for details of
how to set the fixed data length.)
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(3) Receiving procedure

Completion with the receive-complete code | Completion after receiving fixed length data

Amount of data to complete receive

—* Receive-complete cade in no-pratacol mode
—_ Default value CR, LF (GD0AW ——
T T
F}eceilve data Receive data
Computer ' Computer e :
1 1 T
LHLH LK LHLHE | SLHD
The receiving request signal The receivin% request signal
12 Xn1 turns ON when the Xn1 turns ON when the
Admicz raceive-complete code is received. Adricza receive-complete codg is received.

Receiving request  Xn1 Receiving request Xm

Recaiving complete  Yiw+nf 3 X Receiving complete  Yi+11 h \\f
PC CPU Turred onfoff PC CPU Turned onfoff
{Pragram) processing in program. {Program) processing in pragram.

(4) Receive program example

Exampie 1: word units, complete-receive code, defauit buffer memory assignment values |

To receive the characters “AJ71C24" CR, LF from an external device and store them at DO to _

D5 in the PC CPU (AJ71C24 I/O addresses 1AQ to 1BF).

10 bytes/2 = 5 words

A N

P
SR
Computer AJiTic2ia
1 H £
' H 1
1 1 1

AJ71C24

Receiving request X1A1

\ Store the length of
Receiving complete  Y1B1 . receive data

PC CPU

{Program)

( PC CPU program example)

00, O5n '—®—b DO | oos, 05H

X1A1 ) A A}
t—I—y—_FromP [H1aTHso [ oo | <1 4 @ 81n| ahw, aw D1/ aAn, _atm
82 s sn| @ | D2[dy, &

H, H H, H

t—————movr [ o] 7z A

2y {C) 2) 0
83w 324, 424 I:> D3 324, 43u

o—-] FROMP |H1A|H81| D1 | Koz @ T ) @
| [ o1 | ! 844 | 26m, 3au D4 |26, san

{LF} [CR) LA (CR)

Y1814 @ 85u ] 0hn  ODn D5 | gan, 0Dw

AJ71C24 PC CPU memory

buffer memory
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PC CPU (AJ71C24 1/O addresses 80 to 9F).
HHEEEE
SRRRR
, Airh711ici2i4
Computer S 7 bytes
el 0 b 2003 S~
T AJ7IC24 |
Receiving request  X81 =
Receiving complete Y91 4 Y
PC CPU ( S\
{Program) ®

processing

(PC CPU program example)
- Address
X81
———{ FrRomP | Hs |mso| Do | k1 4@ 80w 00 074
: 81| i, '
t—Lr]oofKe] oo s | 01
H,

[ "1 g3, @ (@
|+P|D0|D1I2}-< 1324, 43y
844 oo, :m

¢+— FROMP | Hg |Hsi| D1 [koz[4 @ ,

Yo 4@

Example 2: byte units, fixed data length, default buffer memory assignment | -

Store the length
of receive data

Specify the units as byte units. Set the fixed data length to complete data receive to 7. To
receive the characters "AJ71C24" from an external device and store them at DO to D4 in the

(D___ DO|oos, o7
o1&, 2
1% D2| 31, 37
D345, i
D41 oo, :m'

POINT |

required {word units).

contain 00..

® Even if transmission data units are set to byte units
the PC CPU instruction operates using word
units. Therefore, the length of receive data must be
converted to the number of buffer memory points

In the example above, 7 bytes of data are received: 7
+ 2 = 35 - 4 words required
® When an odd number of bytes are received, the upper
8 bits of last address read by the instruction
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If the length of receive data is greater than the length of no-protocol mode receive
buffer memory, the data is processed as described below.

(1) Receiving data with the receive-complete code

if the AJ71C24 receives data which is longer than the receive area, it receives
the amount of date to fill the receive area and then turns ON the receiving
request signal Xn1.
When the PC CPU turns ON the receiving complete signal Yw+n the remaining
data can be read.
These two operations are repeated until the receive-complete code is
received.
Set the receive area so that the length of receive data is less than the length of

- the receive buffer memory for the no-protocol mode (specified in buffer
memory address 1074).

Example: To receive 150 words of data when the receive area is from 80x to FFu

(default area). I Receive-complete code

17

]
127 words 23 Y
words
External device
Request to read received data
Xnm
End of reading received data
Yin+nl
PC CPU program XFROM instruction instruction
Reads 127 words data Reads 23 words data

(2) Receiving fixed length data
If the setting of the length of data to complete the receive is larger than the
receive area, then the length of data is taken as the length of receive buffer
memory for the no-protoce! mode, specified in buffer memory address 1074
{default length 127 words).
Set the receive area so that the length of receive data is less than the length of
the receive buffer memory for the no-protocol mode.

Example: To receive 150 words of data when the receive area is from 80u t0 FFu
{default area).
First data Second data Third data

23 - 48 69
127 words words 104 words words 81 words words

External device

Request to read
received data
Xn1

End of reading
received data
Yint+ui

PC CPU program FROM | instruction

Reads: 127 words from first data Reads: 23 words from first data
104 words from second data

& | FROM
insteuction

7-7

IB [NA) 66175-A



7. COMMUNICATIONS IN THE NO-PROTOCOL MODE / MELSEC-A

(5)

AJ71C24

Clearing the receive buffer memory

If an 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 recover after an error has occurred
it is possible to clear all received data and initialize the
AJ71C24 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 PC CPU can read the LED ON/OFF
statuses, stored at buffer memory address 101. as
transmission error data.

2) PC input signals
Signais such as READY signals from external devices
are connected to the PC CPU as input signals. The PC
CPU can detect errors from the ON/OFF status of these
signals.

{b) Clearing received data '

1) Range of data cleared
All data already received by the AJ71C24 is cleared and
the no-protocol mode receive buffer memory area is

. initialized (refer to Appendix 4 for details).

2) How to clear received data
Received data is cleared by writing "1" to buffer
memory address 10D. using the instruction,
After clearing received data, the AJ71C24 clears the "1”
that was written to buffer memory address 10D

Received
data cleared

Address 10Du Address 10Dn
mym "o”

PC CPU ><w

instruction

rite “1" to buffer memory
address 10D}

7-8
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7. COMMUNICATIONS IN THE NO-PROTOCOL MODE / IVIELSEC-A

7.5 Transmitting Data in the No-protocol Mode (AJ71C24 — external device)

“Transmitting” refers to outputting data which was written to the
no-protocol mode transmit buffer memory area ({hereinafter
abbreviated to “transmit area”), from the AJ71C24 to an external
device in response to the PC CPU send request signal (Yi.+u0).

{1} Transmit area.

The transmit area stores the length of data to be transmitted
and the data itself. By default, addresses 0. to 7F. is allocated

to the transmit area.

It is however possible to change the transmit area to suit the
purpose of the data communication and specifications of the

external devices. (Refer to section 5.4.4.)

Address
Buffer memory .
(default) — ® Specify the length of data to be
2 | Length o . . .

O 5 | dars wansmited transmitted with the in
T v T struction.
to g t':’r:tnasmme d @ Data is transmitted sequentially
7Py = from the lowest address.

{2) Transmitting procedure

Protoco! ]

Computer Length of data transmitted
T E) T 1 T .1 (I:I T
ata transmitte
AJ71C24 . . . :
1 ] ] 1
1 1~
I 1 1 !
1 1 1 !
. (L.H:L.H: HLHLLH
Sending complete  Xn0 ) ?
b4 Y
Sending request  Yi+u0 /
Turned on/off in program.
PC CPU processing
o \3528 2

POINT

{1} An error occurs if the send data length is greater
than the transmit area, or equal to “0”. In this case
1" is written as transmission error data to the
highest order bit {b15) of address 101« {error LED
display area) in the special-application memory area
(refer to section 5.3.1 for details.)

{2) The send data length written in the head address is
not transmitted.
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7. COMMUNICATIONS IN THE NO-PROTOCOL MODE / MELSECA

{3} Transmit program example

Example 1: word units, default buffer memory assignment values |

To transmit the characters "AJ71C24"” CR, LF sent from the PC CPU to an external device
{AJ71C24 I/O addresses 80 to 9F).

Computer
LI 1 LI L]
1 ] | 1
AJ71C24 A R 10 bytes/2 = 5 words
AJ:71:C2:4\_|=55 3
1 ] 1 1
41;,%:37,.,314433,azg.:aa..,zo..:ump.\_)
Sending complete
X80
Sending request ¥ Store the length
Y0 \ of send data
®
PC CPU
“(Program) processing
(PC CPU program example) @i Address
X0 X80 Y90
"'l*l 3k '_I ASC | AJ71C24 1 D1 |__‘® DO| oow, 0B« On| 00w, OBu ]
p1l A 1wl A
. | 4AH, 41 4Ar, 41
Sending | Move | ks [ oo @ 4 @ o m] @ L]
.| command — 1 - ! D2| 3w, am ] T
t— move [ Hoaos [ 06 |4 ® o = S > i .
= D3 3u
o 324, 434 32H, 43u
— ToP | H8 | Ho [ Do [ ke |4 @ oaf i) @ wll @
H, H H, H
X ® -{LF} [CR) 5 iLF} {CR)
80 ) T @/5" 0AH, ODn M| 0An, 0DH
' ® Sequence program AJ71C24
data memory buffer memary
7-10
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Example 2: byte units, default buffer memory assignment values |

To transmlt the characters "AJ71C24" CR, LF sent from the PC CPU to an external device
(AJ71C24 1/O addresses 80 to 9F). '

Computer

AJricaa A

10 bytes

(49
~

1
I
|
1
1
i
L
1

e 1

Sending complete

© X80 J

Sending request
TO processing

Yoo
(PC CPU program example)

Store the length
of send data

PC CPU
{Program)

AJ71C24 ? Address
X0 X80 Yo _ Do|oth, o5 0nf 00w, oA
.»—n—,pr—,yr—r{ asc | agsiicea [ o1 4o T R e
f : o D1 4AH, 41 T 4AH, 41n
. . b
Sree [ ermlmiqe g0 | nla 0] O a8 8
. . - r“._ - . -
t—[wow o [ o/ [ | ol 8] 2B &
L) 4 (Lt (4}
— 10P | He [ Ho [ po [ ke D41 26u, aan 4| 200, _3an
LA {CR) ILF(CR]
- E"ém ODn 5| gan, 0DM
SET ®
X80 : ) Sequec;u:e program AJ7t1)C$f4
,_{' : RST Y30  ® 6 an mernory. uffer memory

POINT

Even if transmission data is specified in byte units, the
PC CPU m instruction operates in word units. There-
fore the length of the send data differs from the TO
instruction specified data length.
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'MELSEC-A

8. TROUBLESHOOTING

Errors which can occur with the AJ71C24 and troubleshooting
procedures are described in this chapter. '

8.1. NAK Error Codes

Error codes and their definitions when an NAK code is transmitted
during data communication between the computer and PC CPU
are listed in Tahle 8.1.

The error codes are transmitted as 2-digit ASCIl (hexadecimal)
between 00. and FFu.

When several errors occur simultaneously, the code with the
lowest nhumber takes preference and is transmitted.

If any of the following errors occurs, the transmission sequences
are initialized and LED’s 2-NEU and 4-NEU (LED No. 4 and 7).

Error CEu:[e Error Error Definition Relevant Corrective Action
[Hexadecimal) LED No.
Invalid access has been made during run. _—
Disable (1) Data has been written to PC CPU with w22 | ZiN. - | {1} Start commurieation after
oo during run {2} geFFu(n::r-ni:i‘tae ?ni)sarzlri gtrjlrdingarralljr'r‘ngters have been 4N (2) Write ?Jarameters'aﬂerset-
e Prod P (lED No. 20|  ting PC CPU to STOP.
. 2Pi5
Parity error
. : . . {LED No. 17)| Check control protecol,
01u Parity error With SW16 ON {parity present}, parity check result -
does not match the state of SW17 {odd/even parity). {LEDé-;LS 2 change the SW setting or data.
Sum check error 2P/
With SW21 ON {sum check present}, sum check (LED No. 17] Check data sent from compu-
024 Sum check error| result of received data does not match the sum 4pis ter and sum check result, cor-
check code of sent data, i.e. send data is different (LED No 2”' rect invalid data.
from receive data. '
P : 2-PRO Check and correct the mode
Communications protocol not valid. ; . s
03u Protocol error Communication has been made in pro_tocoi qiffe- [LEa_gﬁdm igtrﬂ?gl :::J'ttggol pgz';'gar; ;:tg
rent from the one set by the mode setting switch. ILED Mo, 22)] communication.
Framing error L7 e 19| Change the setting of SW18 or
04u Framing error Data does not comply with the setting of SW18 4510 + gl stocol 9
{stop bit}. L e control pr .
2500
Overrun error . .
05+ Overrun error New data has been sent before AJ71C24 completes ILE?QE‘) & ﬁgg;vmig;g re datt';n e between
receiving the preceding data. (LED No. 23! g ’
' {1} Check and correct the
Character area A, B, or C error, or specified command character area A, B, or C,
does not exist Repeat data communica-
{1) The specification of the character area A, B, or C 2-PRO tion.
06 Character area for the control protocol set with the mode [ILED No. 18}| {2) Refer to the function fistin
H errar setting switch is not correct. 4PRO section 3.3 and the ACPU
{2) Acommand used in the protocol does not exist. | (LED No. 22) User's Manual and correct
{For example, a subseguence program was the specified commands.
specified for ATN or AZNCPLU.) Repeat data communica-
tion.
Character error {iEé'};\IRuOm]
07n Character error Character other than "A to Z”, “0 to 8", “L," and 4-PFI6 Check and correct data.
control codes in Section 6.3.5 {1) has been received.
{LED No. 22)
Buffer memory is unable to make communication 2CN
with PC. [LED No. 16)| Change to a PC CPU which can
08 |PC access &on| “cpy, is not an A1(E), AIN, AZE), A2N, AS(E), A3N, | 4CN | carry outdata communication.
A3HCPU, or AJ72P25/R25. (LED No. 20)

Table 8.1 Error Code List {Continue)
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8. TROUBLESHOOTING /MELSECA

Error Code
{Hexadecimal}

Error

Error Definition

Relevant
LED No.

Corrective Action

10u

PC number error

Defined PC number does not exist.
The PC number specified in the protocol was not
“host” (FFa) or a station number set with the
MELSECNET link parameters.

2N
{LED No. 16}

4CIN
{LED No. 20}

Change the PC number to
“host” (FFn) or a station num-
ber set with the MELSECNET
link parameters. Repeat data
communication.

1w

Mode error

I&;:arrect communication between AJ71C24 and PC
(1} After the AJ71C24 has correctly received a
reguest from the computer, normal data com-
munication is not carried out between the
AJ71C24 and PC CPU due to noise, or some
other reason.

Repeat the data communica-
tion. If the error reoccurs,
check for noise and other
causes or replace the
AJ71C24. Repeat the data
communication.

12w

Special function
unit specification
error

Special function unit specification error
A special function module, having buffer memory,
which has the communication capability is not
placed in the special function module number area.

2CN
{LED No. 16}

40N
{LED No. 20}

Check control protocot data or
change the special function
unit /0 location.

13u

N

Program step No.
specification error

Error in specification of a sequence program step
number,
(1} A step number was specified which lies outside
of the program range specified by the prog-
rammable controller CPU parameters.

2CN
{LED o, 16}

4PRO
[LED No. 20}

Specify a step number which
lies within the specified range,
or change the parameters and
transfer them again.

184

Remote error

Remote run/stop impossible.
Remote stop/pause has already been implemented
from another unit {such as another AJ71C24}).

2PRO
{LED No. 18}

4PRO
{LED No. 22}

Check for and reset remote
stop/pause from another unit.

21

Special function
unit bus error

Memory access to special function unit cannot he
made (for command TR, TW).

(1} Special function unit control bus error

{2} Special function unit faulty.

-GN
(LED No. 16}
4N

{LED No. 20}

PC CPU, base unit, special
function wunit, or AJ71C24
hardware fault. Consult the
nearest Mitsubishi representa-
tive,

Table 8.1 Error Code List

{1} Error codes, On to 08+ are transmitted to the external device after diagnosis by
the AJ71C24 when access is made by the computer to AJ71C24.

{2} Error codes, 104 to 21w are generated by the PC CPU when access is made by

the AJ71C24 to the PC CPU.
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8. TROUBLESHOOTING

8.2 Troubleshooting

This section describes basic troubleshooting procedures for the
AJ71C24. for information on CPU module troubleshooting, refer to
the A1, A2, A3CPU User’'s Manual.

8.2.1 Troubleshooting flow chart

Errors are divided by phenomena.

C __Emr )

“RUN" LED of AJ71C24 off

Section 8.2.2
Although VES
communication has :
been made, neutral state’ Section 8.2.3
does not change.
. . YES .
Data is not received Section 8.2.3
2-C/N (LED Ne. 16} YES
or 4-C/N (LED No. 20} Section 8.2.4
is on
Communication
is sometimes made and Section 8.25

sometimes not

if "NAK” is received, "error code” is sent
in transmission protocol. Check error
codes in Section 8.1.

Undecoded data is sent. Section 8.2.6
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8. TROUBLESHOOTING

8.2.2 RUN LED turns off

( “RUN” LED off. )

Is transmission
Specifications setting switcl
of the AJ71C24

NO

After correcting the switch set-
ting, reset CPU.

correct?

YES

“RUN" LED turns on.

Remove error and reset,

Is power on?

Turn power on.

"RUN" LED turns on.

Is line voltage within
specified range?

Adjust line voltage to specified
range.

Possible cause is insufficient
power capacity. Calculate cur-
rent consumption.

“RUN" LED turns on.

Is fine capacity of

power supply module
oK?

Replace with higher capacity
power supply module.

YES

External noise may have
effected the AJ71C24's opera-
tion. Switch power off then on
to reset.

"RUN" LED turns on.

Consult nearest representative
with details.

AYES

MELSEC-A

Y

( Complete. )
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8. TROUBLESHOOTING /MELSEC-A

8.2.3 Neutral state does not change or data is not received although communication has been

normal

Despite apparently normal communication, the neutral state
remains on and further communication is halted or data is not

received.

Neutral state
does not change.

ts NO
communication mode set -

correctly?

!

Match computer and
AJ71C24 settings.

Is receive
line gonnected?
*

NO

'

Connect receive ling.

Is data
transmitted from
computer?

NO

v

Transmit data from com-
puter.

Is CD
terminal continually

T 7
Send signal to switch CD ter-

( Data is not received )

Is send tine connected? NO

v

Connect send ling. . l

Is data
terminal ready signal line
connected? *2

NO

'

Connect data terminal ready
signat line.

Is data
terminal ready signal
always on?

NO

!

Keep data terminal ready sig-
nal on.

Is data
sufficient for specified
protacol?

NO

!

Send data which matches
specified protocol.

s CD signal always on?

YES minal on,
Or disable the RS-232C CD
pin check.
Conduct
unit loopback test. NO
s result OK?
Conduct
loopback test. NO
Is result OK?Y
Communicate NO
data with computer. -
Is result OK?
4
Consult nearest representa-
( Complete ) tive with details.

YES

{1) Check point *1
* Check that AJ71C24 RD signal
line is connected to computer
SD signal.
* Check multidrop line connec-
tion.
(2) Check point *2
* Check that AJ71C24 SD signal
line is connected to computer
RD signal fine.
¢ Check multidrop line connec-
tion.
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8.2.4 2-C/N (LED No. 16} or 4-C/N (LED No. 20} turns on

Flow chart for use when 2-C/N (LED No. 16) or 4-C/N (LED No. 20)
on the AJ71C24 panel turns on. '

( LED No. 16 or 20 turns on. ’

. Is CPU
type A1(Eh AN, A2(E),
A2N, A3(E), A3N, A3H or

AJ72P26/R257? "

NO

2

Change CPU to A1(E}, ATN, A2{E), A2N,
A3(E), A3N, A3H or AJ72P25/R25.

NO

CF‘U 'inrerror? i

i

LReset relevant CPU.

Has invalid
data been communicated
during run?

NO

4

Stop CPU, or depending on communica-
tion data, set write during run of AJ71C24.

Is communication
made with special function

module?
speacial function
module with buffer memory NO
located at accessed /O 3
number?
LCheck and correct If0 number, 1
Is accessed NO
special function module
operating properly? —J u
Special function module contro! bus errer.
YES Possibly, CPU module, base unit, or spe-
- cial function module error.
Consuit nearest representative with L
details. I Change modules. j
¥

Consult nearest representative with de-
tails.
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8.2,5 Intermittent communication interruption .

'Intermittent' communication
interruption. c

Is CD -
terminal cannection - NO

!

Change cable or correct connection. I

Does AJ71C24
CD signal repeatedly switch
ON/QFF?

NO

!

Keep CD signal ON. |

Consult nearest representative with
details.
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8.2.6 Transmission of undecoded data

. Flow chart for use when the AJ71C24 sends code and data, which
is not included in the control code, in response to data sent from
the computer.

( Undecoded data sent. )

Does parity setting NO
match between computer and
AJT1C24? I

Correct parity setting.

YES

Does data length NO
setting match between computef
: and AJ71C247 . ‘

| Correct data length setting. I

YES

Does stop bit NO
setting match between computer
and AJ71C24? l

| Correct stop bit setting. |

YES

Do the computer NO
and AJ71C24 transmission speed
settings match? j

Match the computer and AJ71C24 trans-

YES mission speed settings.

Is the
terminal resistance NO
set to "present” at end stations
of the multidrop

link? '
YES |jet terminal resistance to "present
Are all interfaces NO
set to mode 1 to 8 to work
independently? l
Ijet the modes correctly. I
YES
*If mode 9 to D is set when interfaces are
- A working independently, noise interference
Consult nearest representative with may occur from unused interfaces.
details.
8-8
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APPENDICES

APPENDIX 1 AJ71C24-S3 and AJ71C24 Compatibility and Precautions Regarding Programs

Precautions that need to be abserved when switching AJ71C24-53
and AJ71C24 programs are described below.

1.1 Compatibility

External dimensions, method of attachment and basic programs
{in the PC CPU and computer) are identical between the AJ71C24-
$3 and AJ71C24.

They have full compatibility in the range of AJ71C24 functions.

1.2 Precautions when switching AJ71C24-S3 and AJ71C24 programs

Take care of the following points when replacing an AJ71C24 with

an AJ71C24-53. ;

(1) Buffer memory read and write {commands CR and CW)
Addresses 100« to 11F. in the AJ71C24-S3 buffer memory
make up the special-application area.

Only use commands CR and CW to read from and write to the
user area, with addresses higher than 120..

{2) /O to the PC CPU
The AJ71C24-S3 has a READY signal (Xn7).
In a link in the no-protocol mode, it is recommended that the
READY signal be inserted into the AJ71C24 sequence program
as an interlock signal.

APP-1
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APPENDIX 2 AJ71C24-S3 and AJ71C24 Function Comparison

Improved and added functions of the AJ71C24-S3 compared to
the AJ71C24 are shown in the table below.

Reference
Function AJ71C24 AJ71C24-53 Section
. . ® READY signal is the IO signal Xn7 to the
Unit READY signal —_— PC CPU. 34
R$-232C CD pin check Normal CD pin check | ® The AJ71C24-53 permitsthe CDpintobe | 554
carried out or disabled.
® It can be seen from | ® The CN/OFF status of the LED's is stored
the LED status on the in the buffer memory so that the sequ-
Transmission Display area| front panel if an ence program can read the buffer mem-
error has occurred or ory for the PC CPU to check if a data| 3.3.4
error data ..
not. communication error has occurred.
LED extinguish| ® The PC CPU has to| ® The sequence program can make LED
requests be reset. extinguish requests.
Command
Batch read ER Refads extension file register (R) in units of 1
point.
Batch write | EW \1Nr|t63$ extension file register {R} in units of
point.
Extension Test Specifies the extension file register (R) in
file (random write) ET units of 1 point using block or device 6.7
register number and makes a random write. :
Monitor Sets the extension file register (R) device
= d EM numbers to be monitored in units of 1
o ata entry .
= point.
g_on Monitor ME Monl_tors the extension file register after
9 monitor data entry.
o
) Batch | Main | UR Reads microcomputer main programs
o R
| Micro- |read | gup | VR Reads microcomputer subprograms 6.11.5
& | computer -
g program | Batch | Main | UW Writes microcomputer main programs
§ wite | gub | vw Writes microcomputer subprograms
Batch read KR Reads comment memory 6.11.6
Comment
Batch write | KW Writes comment memory
® All transmission in-| ® The PC CPU can make transmission
On-demand itiated by the com- requests during data communication 6.13
puter with using dedicate protocols 1 to 4.
® Communication only | ® Communication possible with PC CPU’s
Data communication with possible with PC| on MELSECNET which are not loaded| 6.3.5
PC CPU on MELSECNET CPU’s loaded with with AJ71C24. (4}
AJ71C24,
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(254 bytes)

Reference
Function AJV71CZ4 _ AJ71C24-83 Section
- . ® Fixed as CR, LF {OD+, | ®.Can be set to desired value. {Default
Receive-complete setting 0AR) setting: CR, LF (0Dv, OAw}) 5.4.1
Length of data to receive ® Fixed as 127 words | @ Can be set to desired value. (Default 5.4.2

setting: 127 words)

{receive with fixed data length)

® Fixed as word units

@ Data can be_ handled as ,wo'-rid units or

No-protocol

Receive data clear request

- dedicated - protocol
communication data
also lost.

Data wordlbytg unit setting byte units {default value: word units) 54.3
Fixed as: ® Can be set to_ desired values, excluding ;
Head address memory area 100w to 11Fu
Transmission buffer memory | = --- Ou Default: Head address On 54.4
Buffer memory length Buffer memory length-80x - -
...... BOH
Fixed as: ® Can be set 10 desired values, excludin
Head address memory area 100s to 11F«x -
Receive buffer memory [ = 804 Default: Head address 80w 545
Buffer memory length Buffer memory length 80«
""" 804
® Necessary to reset| ® No-protocol data only*c!an be cleared by
the PC CPU to clear| the sequence program. No effect on
received data after| dedicated protocol communication data.
an error occurs. All 7.4
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APPENDIX 3 ASCIl Code Table

Character codes used for the computer link are shown below.

(7-bit codes)

MSD ()} 1 2 3 4 5 6 7
LSD 000 001 010 011 100 101 110 m
0 0000 NUL DLE sP 0 @ P . p
1 0001 SOH DC1 ! 1 A Q a q
2 0010 STX DC2 " 2 B R b r
3 0011 | ETX Dc3 | # 3 C s ¢ s
4 0100 EOT DC4 $ 4 D T d t
5 0101 - ENQ NAK % 5 E U e u
6 0110 ACK SYN & 6 F v f v
7 0111 BEL ETB f 7 G W g w
8 1000 ' BS CAN { 8 . H X h X
9 1001 , HT EM ) -9 I Y i y
A 1010 LF SUB X J z i z
B 1011 VT ESC + ; K [ k {
C 1100 ' FF FS \ < L AN I |
D 1101 CR | @GS - = M ] m |
E 1110 S0 RS . > N t n ~
F 1111 s VS ! ?- o] -~ o DEL
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APPENDIX 4 DTR CONTROL

This appendix explains DTR control.

(1) Explanation of DTR control
DTR control enables and disables data communication with an
external device via the AJ71C24 RS-232C by means of the DSR
and DTR signals. -
DTR control is not available for the RS-422.

{2) The AJ71C24 stores data received from and external device to
the no-protocol receive buffer memory via its OS memory
area.

Under the conditions below, the AJ71C24 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), it transfers the data until the receive-complete code or

until the fixed length of data has been transmitted.

Conditions:

1) When there is too much data for the buffer memory
because the length of data received exceeds the no-
protocol receive buffer memory area.

2) When data is transmitted from an external device before
the PC CPU sends the data received previously.

(3) AJ71C24 DTR control
The size of the AJ71C24 data storage 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

{4) When received data is cleared as described in (5} section 7.4,
all data in the OS area is cleared simultaneously with the data
in the no-protocol receive buffer memaory.

ON ON

orr ] oFF 1
DTR signal

ON: receive enabled i
OFF: receive disabled

Receive ready

AJ71C24 memory AJ71C24 memory
OS area 0S area
T

7

Stored data
279 bytes | [Stored datay 979 pytes

Free area IM bytes
¥ | Free area 1_10 bytes ¥
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APPENDIX 5 Communication Times between Programmable Controller CPU and AJ71C24.

During PC CPU run, data is processed after the execution of the
instruction in response to a request from the AJ71C24. The
maximum number of points processed per communication are
given in Section 3.3.1.

The intervening time (i.e. by how much the san time increases) for
each processing operation and its corresponding processing time
{indicated in numbers of scans} is shown below.

Intervening Time (Scan time increase) i ]
em Scan Count Required for Processing
AN, A2N, A3N A3H Access points
Bit units BR 0.76m sec 0.57m sec 256 points
Batch read P 5 . 1 sean " onl
Word units { WR [ 1.13m sec 0.81m sec 64 points scans for device only
Bit units BW | 1.13m sec 0.94m sec 256 points 2 scans
Batch write 1 scan for “enable during run”
Word units [WW/| 1.13m sec 0.84m sec 64 peints setting (excluding
: Bit units BT 1.13m sec 0.90m sec 20 points 2 scans
Device | Test Random P 1 scan for “enable during run”
memory witte Word units | WT 1.13m sec 0.90m sec 10 points setting {excluding
Monitor data Bit_units BM _
entry Word units | WM 1 scan for device "R” only
Bit units MB 1.51m sec 0.93m sec 20 points
Device Monitor - 1 scan
data Word unit MN 1.51m sec 0.96m sec 10 points
Batch read ER 1.27m sec 0.76m sec 64 points
Batch write EW 1.27m sec 0.76m sec 64 points 2 scans
Extension Test Random write ET | 1.31m sec 0.87m sec 10 points
file register -
Monitor data entry EM —_— —_— ~— b
Monitor ME 1.75m sec 0.98m sec 20 points 1 scan
Buffer Batch read CR _
memaory Batch write cw
Special function module Batch read TR [EROM] instruction | [EROM] instruction ! scan
Buffer memary . processing time+- prucgsas;ng time+ 128 bytes 2 scans
Batch write TW_ 1-13m ses aim see 1 scan when “enable during run” is set
- Main MR 1.20m sec 0.78m sec
Batch read 1 scan
Sequence Sub SR 1.20m sec 0.84m sec 64 steps
pregram Main MW | 0.67m sec 0.55m sec 2 scans
Batch write 1 “ : "
Sub SW 0.67m sec 0.55m sec scan when “enable during run” is set
Main | um 1.35m sec 0.76m sec
. Batch read
Micro- Sub VR | 1.35m sec 0.76m sec 128 byt )
computer es scans
Frogram progpram * Main UW | 1.35m sec 0.76m sec
Batch write
Sub VW 1.53m sec 0.73m sec
Batch read KR 1.35m sec 0.76m sec
Comment 128 bytes 2 scans
Batch write Kw 1.83m sec 0.73m sec
Batch read PR 0.68m sec 0.50m sec 128 bytes i 2 scans
Parameter Batch write PW
’ Analysis request PS
Remote run RR
PC CPU Remote stop RS
' B PC type read PC 0.34m sec 0.34m sec _ 1 scan
Glabal GW —_ — —_— —
POINT
{1} The PC CPU can only process. one of the above M
operations at each | END |instruction. If the AGGPP and
AJ71C24 access a given PC CPU at the same time, one
unit must wait until the other unit terminates proces-
sing. Therefore, scan count required for processing
increases.
{2) With no AJ71C24 communication, scan time increases
0.2m sec (A3HCPU is 0.1m sec).
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APPENDIX 6 Special Function Module Buffer Memory Addresses

The special function module buffer memory addresses specified
for reading and writing {commands TR, TW) data to and from
special function module buffer memory with protocols 1 to 4 are

listed below.

Refer to the unit manuals for details of the buffer memory

contents.

(1) Type ABBAD analog-digital converter module

Buffer Memory Contents Addres? (Hexad.eclmall . Address for |[FROM | Instruction
Lower 2 bits Higher 8 bits
Number of channels 80u 814 0
Averaging processing specification 82 83n 1
CH1 averaging time, count 84n 85u 2
CH2 averaging time, count 86n 874 3
CH3 averaging time, count 88w 89 4
CH4 averaging time, count 8An 8Bk 5
CH5 averaging time, count 8Cu 8Dw 6
CH6 averaging time, count 8Ex 8Fu 7
CH7 averaging time, count 904 - 9w 8
CH8 averaging time, count 924 - 93u 9
CH1 digital output value 94y 95m 10
CH2 digital output value 96m 97x 1
CH3 digital output value 98k 99 12
CH4 digital output value 9An - 9Bw 13
CH5 digital output value - 9w 9Dw 14
CHE digital output value 9Eu 9Fu 15
CH7 digital output value = Al Alu 16
CH8 digital output value A2y A3n 17
Write data error code CaH C5n 34

(2)_ Type AB2DA digital-analog converter module

Buffer Memory Contents Addres.s {Hexad-eclmal} . Address for { FROM | Instruction
. ) Lower 8 bits Higher 8 bits
CH1 digital value 10u 11 0
CH2 digital value 12u 13u 1
CH1 voltage set value check code 144 15u 2
CH2 voltage set value check code 16m “17n 3
CH1 current set value check code 18 19 4
CHZ current set value check code 1An 1Bu 5
APP-7
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(3) Type AB4AD analog-digital converter module

Address {Hexadecimal) .
_Buffer Memory Conten.ts ower 8 bits Higher 8 bits Address for [ FROM| Instruction
Unused area 104 11u -0
Averaging processing specification 124 13n 1
CH1 averaging time, count 14n 15w 2
CH2 averaging time, count 16w 17s 3
CH3 averaging time, count ) 18w 194 4
CH4 averaging time, count . 1A 1Bx b
Unused area (reserved) —_—
CH1 digital /O value 24 254 10
CH2 digital /O value 26 27u 11
CH3 digital IO vaiue _ 28w 294 12
CHA4 digital /O value 2An 2Bn 13 .
CH1 internal set mode flag 2Cx 2Dn 14
CH2 internal set mode flag 2En 2Fu 15
CH3 internal set mode flag 304 3 16
CH4 internal set mode flag 324 33u 17
CH1 temperature detector value 34 35n : 18
CH2 temperature detector value 36k 374 19
CH3 temperature detector value 38w 394 20
CH4 temperature detector value 3Au 3B+ . 21
CH1 set value check code 3Cn 3Dk 22
CH2 set value check code 3Eu 3F4 23
CH3 set value check code A0u Aln 24
CH4 set value check code 424 43« 25
Write data error code 444 45u 26
A gt permited signd 2
CH1 ioaded module code 48u 49y 28
CH2 loaded module code Ahn 4Bu 29
CH3 loaded module code 4Cu 4Dx 30
CH4 loaded module code 4Ex 4Fy 31
CH1 temperature set range (offset) 50u 51n 32
CH1 temperature set range (gain) 52u 53u 33
CH2 temperature set range {offset) 54y 55m 34
CH2 temperature set range (gain) 56 57 35
CH3 temperature set range (offset) 58n 53y 36
CH3 temperature set range (gain) BAu 5Bx 37
CH4 temperature set range {offset} 5Ch 50w 38
CH4 temperature set range [gain} 5En 5Fu 39
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(4} Type AD61{S1) high-speed counter module

Buffer Memory Contents - Address {Hexadecimal) Address for Instruction
Channel 1 Channel 2 CH1 CH2

Unused area {reserved} 80, COn -0 32
81u Clu

Preset value write (lower bits) 824 C2u

Preset value write (middle bits) 83u C3u ! 33

Preset value write (higher bits) 84 Cau - S s
85n C5u

Mode register 86 C6u
87m C7n 3 - ®

Present value read {lower bits}) 88x C8x 4 26

Present value read (middle bits) 89 Cox

Present value read (higher bits) 8Au CAu 5 37
8Bu CBwu

Set value read, write {lower bits) 8Cn CCx 6 . 38

Set value read, write {middle bits) 8D+ CDx

Set value read, write (higher bits) 8Eu CEn 7 39
8Fw CFu .
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(5} Type AD71(S1) positioning module

Buffer Memory Contents Address (Hexadecimal) Address for [FROM Instruction
200s 0
X axis positioning start data to to
391u 200
392«
Error reset 393, 2M
4584 300
Y axis positioning start data to to
- BE9u 500
20404 3872
Positioning data to to
.‘g 235Fu 4271
© 2360m 4272
. . o
Positioning speed c to to
5 267Fx 4671
2 26804 4672
Dwell time o to to
% 299F 5071
M
% 29A0s 5072
Positioning address fo to
2FDFu 5871
2FEOn 5872
Positioning data to to
2 32FFu 6271
i 3300k 6272
Positioning speed fé to to
2 361Fu 6671
g 36204 6672
Dwell time 3 to to
'g 393Fu 7071
> 3940« 7072
Positioning address to to
3F7F4 7871
3F80m 7872
X axis parameter to to
3F9Fx 7887
3FA8u 7892
Y axis parameter to to
3FC7n 7807
3FDOw 7912
X axis zero return data to to
3FDDx 7917
3FE4u 7922
Y axis zero return data to to
3FF1u 7928
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(6) Type AD72 positioning module

Buffer Memory Contents

Address {Hexadecimal)

Address for [FROM Instruction

~ 200u 0
X axis positioning start data to to
3914 200
3924 ’
201
Error reset 393,
4584 300
Y axis positioning start data to 10
BEGu 500
6BOx 600
Monitor area to to
- 6BFu 607
2040 3872"
X axis positioning data to to
2FDFu 5871
2FEOQu ) 5872
Y axis positioning data to to
3F7Fu 7871
. 3F80k " 7872
X axis parameters to to
3F9Fu 7891
. . 3FA8H 7892
Y axis parameters to to
3FC7x 7911
3FDOx 7912 T
X axis zero return data - to to
3FDDw 7917
3FE4n 7922
Y axis zero return data to to

3FE1ix

(7) AJ71C24-S3

7928

Address Specified by Computer

Address when Connected to Computer

10004 0 -
to to
11FFu FFy
12004° KN
ecial-a! icaticn
to to aﬁaa pp
123Fu 11Fx
1240n 120«
to to
1FFFy 7FFu
APP-11

IE [NA)} 6E175-A



APPENDICES

APPENDIX 7. Sequence Program Example to Output. No-protocol Mode Word Device Data to
Printer

This program shows an example of outputting to printer and
printing out of the contents of the data registers (D), link registers
{W) and file registers (R} and current timer and counter values.

(1}.Sequence program example

To output data stored in register D10 to K6PR {printer data |[D10 = 1234 ).
19238 PH H K 4 . .
ik —70 P8R8 B188 1 1 Joemenes Disable RS-232C CD pin check
%800 i S Lo .
18— [PES B H eeree- Convert print instruction to pulse
4880 . .
14 Mo, 3 vel?a £asC  D1@= %3 i IEPTLE Convert index (title} to ASCI
o ceco’ 018 o1@ H--i--BCD conversion of object register
P B - . . .
- —Cpis ola b2e 4 H .- Divide 16-bit data into 4 bit groups
- . e’ e B 3 :
- esrl v 8 o
) e - S BRI Reorganize data and convert to word
B 5 A units (16 bits)
- o Foe o2 b3 o
- er Tlese 23z com 3 o -
. . - . s Convert output data to ASCI
- £+ 3038 D3+ D34 X
P K ) ;
L fHov eped D35 . H.-----Set the complete code
Pk -
- frow 5 038 H ---ee- Set the transmission data length
P H X .
- tro | Uome Boea b3 0 £ Y e Transfer data to transmit buffer memory
= 1 - - - —+rse7 vase A -«.--Turn ON transmission handshake signal
%860 -
182-—¥ LRST ~ ¥BIB J -veorr Transmission complete

AJ71C24 transmission specification settings for output fo printer

K6PRE K?PRE
Baud rate 2400 9600
Data length 8 8
Stop bits 1 2 m
Parity check Even None
Baud rate can he
Comments ~changed to 2400
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{2) Procedure to convert data stored in a data register to printer
output data.
The PC CPU handies numerical data in binary, so that it is
necessary to convert data to be printed out from binary (BIN)
to ASCIl. Data is output sequentially from the buffer memory
to printer from the lowest address {head address} with the
lower 8 bits before the upper 8 bits. Therefore the order of the
data to be output to the printer has be reorganized by the
sequence program. The example for this conversion for the
program described in (1) is given below.

—

—

BIN

instruction

instruction

Divide 16-bit
date in 4-bit
groups

|

instruction
To reorganize
the data, shift
the upper 8 bits
of data towards
the upper bit.

l

instruction
Convert output

data to word
data
ASCIl  conver-
sion

Add 30H to each
8 bits to convert
the data to
ASCII

L
[TO] instruction
Write the data
to the buifer
memory,

——

0 4

Example: To convert "1234” stored in the data register to

D

ASCH

pall

fololololol1fo]ol1]1]ol1]o]a]1]o]D0

0

1 2 3 4
fofofof1folof[ofefo]1[1]o[1]o]o]Dt0

Lower 4 bits
[0]1]o]o]p20

fou

folo[r 1]t

-

P

[eToToqoJo]1]o]ol—===fc]o]o]o]o]1]o}0

D20

olololo]olololo

Lower § bhits

l—— Upper 8 bits——™4— Lower 8 bits—]

[eTeTe [e Lo oL To}—55>

[ofo]o]ofojof1]o

olololo]olo]olo

Lower 8 bits

toJofofofofo]1to]olo]ofolo]o]e|o|b22after SFLP)

+
JoToloJoJoJoJoJoJoJofo]ofa]o[o]1]D2a

[oJoJoJoJal1]oJoJoJoJo]o]|o[o]o0]|o]D20(sfter SFLF)

+
lolololololo]o]lolalololo]olo]1]1]D21

[ololofololu]1]otefo]ololo]o]o][1]Das

+
[ojo]1]t1]oJoJofaJolo[1]1]0]o[o]0]|H3030

[eJofoTolol1JoJe]o]ololo]olo]1]1]|D3a
+

lolots[1]o]ololololal1]1]0]ofo]0o]Hz030

Store data with sequence program in (1) abave

D30] 0OOH 051
o T | o
o 2 | B
os| B |
ou| 3 | B
o3| R | iom

l&—— Upper 8 bits —{4—— Lower 8 bits —|

D20

D22

]—-Ioiolololnloh[ololo[o|o|o|u|o|1]|333

]——-[ulo]ulnloh|0|ol0|0|0|0[0l0|1|1i034

}—-{oloh|1|u|o|1|u|o[n|1|1|0|o|o[1|033

(3231n)

]—»Io]u|1[1|o[1]ol0|o|ol1|1|0|o|1]i|034

Buffer memory

Oul  QOn 054
o W |
R
C K
wl W | B
osu| OE | o

(3433n)

[> Print out D10= 1234

N
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APPENDIX 8 External View

4.2 {017)

4.2 (0.17)

(fe=annaoannonannnnnonnny

2 (0.08)

— ——————F

T

Printed circuit board

106 (4.17)

-m"ﬂﬂﬂﬂnnnnnnm

AJ7ic24

510
Baz

bR BRINKIN
'DQ

vy

ZazZo

oAAC
G aRhaNn
2 b
o G,
=

STATIONNO.

x...

250 (9.84}

As-m-c

10 (0.39]

SDA

S0B

RDA

ﬁz:z? ADB

5G

M H| Fe
HON

14
'1(0.55)

120 (4.72}

37.5 (1.48) N

M4 (0.18) X 0.7 (0.03) X 8 (0.31}

[Terminal screw)

Unit: mm (inch)
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IMPORTANT |

The components on the printed circuit boards will be damaged by static electricity, so
avoid handling them directly. if it is necessary to handle them take the following
precautions.

(1) Ground human body and work bench.

{2) Do not touch the conductive areas of the printed circuit board and its electrical parts
with any 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 satisfy yourself as to its
suitability for your specific application.
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