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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controllers. Please read this manual carefully so that the equipment is used to its optimum. A
copy of this manual should be forwarded to the end user.
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1. GENERAL DESCRIPTION MELSEC-A

1. GENERAL DESCRIPTION

This guidebook has been compiled for the beginners of the computer link
module for use with the MELSEC-A series PCs to help them understand the
following fundamentals:

o what the computer link functions can do;
e the usage of the computer link functions; and
« the outline of the communications procedure and the flow of data.

For the details of the descriptions contained herein and of the multidrop link
function, refer to the manuals listed below. Please read them and further
understand the functions of the computer link module.

(Reference manuals)
« Computer Link/Multidrop Link Module User's Manual

(Computer Link Function/Printer Function) SH-3511
For the computer link functions, refer to the following sections in this guide-
book:
(1) When checking computer link functions available for dedicated
protocols
1) Determining the system configuration......................... Section 3.1.1
2) External wWiring......c.cooeiviiiiiiii e Section 3.3
3) Setting hardware............cccccevvviiiniiiniiiiininiee Section 4.1

4) Data communications
(a) Reading out data from device memory

INPC CPU.ceiiiiieeceee et e Section 4.5
(b) Writing data into device memory in PC CPU.......... Section 4.6
5) On-demand function..............c.coooii i, Section 4.7

(2) When checking computer link functions available in no-protocol mode

1) Determining the system configuration......................... Section 3.1.1
2) External wiring.........c..coeoeniiniiiiiniiieiiieeeeen. Section 3.3
3) Setting hardware..........cc.ocvveeciiiiiieieneeee e, Section 5.1
4) 1/0 allocation of the module...........cccceevvrrrverernnnnnnnnen. Section 5.4
5) Data communications
(a) Transmitting data from PC CPU...........cceevvevevrnnnes Section 5.5
(b) Receiving data from computer..........ccecevuvnverneennnes Section 5.6

(3) When checking computer link functions available in bidirectional mode

1) Determining the system configuration......................... Section 3.1.1
2) External Wiring.....c...oeiveiimiuiie e Section 3.3
3) Setting hardware...........c.eeeeveviiaviiiiiiiriiiii e, Section 6.1
4) Data communications
(a) Transmitting data from PC CPU............c..cceeuuun...e. Section 6.4
(b)Receiving data from computer............ccecevvvuenvnnnnnnn. Section 6.5



1. GENERAL DESCRIPTION

1.1  What are Computer Link Functions?

Computer link functions

Computer link functions are intended to permit data communications between
an external device (computer, printer, etc.) and the PC CPU through the
RS-232C or RS-422 (or 485) interface of the computer link module.

The computer link functions enable the external device to do the following:

PC » Monitoring and displaying the operation
& R Computer status of the PC CPU
[] : . ggllectmg and analyzing data within the
]

» Uploading and downloading sequence

CPU Computer link programs
module
e Writing production instruction data to
the PC CPU

 Printing out data from the PC CPU

CPU Computer link )
module Printer

» Reading out data from a bar code reader
into the PC CPU

CPU Computer Bar code reader

link module

Data communications is established with a dedicated protocol or in the
no-protocol or bidirectional mode.
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1.2 Data Communications Using Dedicated Protocols
1.2.1 What is dedicated protocol?

Dedicated protocol is a function to read out or write data (device data etc.)
kept in the PC CPU in response to a dedicated command in a predetermined
text format sent from the computer.

No special sequence program is necessary for data communications.

1.2.2 Applications of dedicated protocols

(1) Monitoring the operation status of the PC
The operation status of a production line or machine can graphically be
monitored and checked on the computer display.

~ ™)

S |‘ O Parts feed line
+—1H |—O_ O & Q6 0
—II—-1:TI

Assembly line

it &) 0000

Inspection line )

The coils are kept on during  The line in operation can be
operation by the PC program. monitored on the computer
display.

L

(2) Collecting and analyzing data
The production output, the number of operation times, and other data on
a production line or machine can be shown and checked in the form of
graphs or tables on the computer display.

Planned 300 | 300 | 300 ] 300 | 300

} cs Value E
Achisvement Rate | 32%] 70%{ 50%]100%] 18%)|

By 4 N
Count product 3
+—H (c)—qvalue A 3%
=
+—1} @-—-ValueB 2 200 ]
>
+— | {c)—gvanec | ﬂ ”
1
"_I H = @—‘ Value D ProductName | A | B|JC | D] E
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MELSEC-A

The quantity of products to be processed can be set to a production line or
machine through the computer.

(3)

Today's quantity of products

Quantity of products set
A to be processed

Fo=m== L]
Processing (1 product) L—.»: D5 |

completed = Set quantity
1
1y o 'I:rodua_lon
Al ues as
Y7ois
turned on.
The PC program sets the counter Write 3528 to the set quantity
to count the quantity of products D5 on the counter C5 from the
processed, and production will dis- computer.
continue on counting up to the set

number.

Uploading/Downloading sequence programs
PC programs and parameters can be read out into the computer. Or, by
installing two or more programs in the computer, a program that meets
the control purpose can be written to the PC.

”~

| FHF_O_ Product being processed
— l O
| O Product name
I O Program [ A |
— | O :

(Program for processing product A) By writing the program corre-

By running the PC with this program, sponding to the product name

product A can be processed. from the computer to the PC,
control can be directed.
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1.3 Data Communications in the No-Protocol Mode
1.3.1  What is no-protocol mode?

No-protocol mode is a function to permit data communications between the
computer link module and the external device in any data format (no specific
format, such as dedicated protocols, is determined on the computer link
module).

In the no-protocol mode, a sequence program for transmitting or receiving
data to/from the computer link module is required.

Data written from the sequence program into the buffer memory area of the
computer link module will be transmitted as it is to the external device on a
request to send.

Data received from the external device, on the other hand, will be stored into
the buffer memory area of the computer link module, and the sequence
program can read it out in the original code.

1.3.2 Applications of the no-protocol mode
(1) Interaction between the PC CPU and the computer

Any data can be transmitted and received between the sequence pro-
gram and the computer.

ooll-:{.-{:

Ay
” ” H i
CPU  Computer IiMComputer link

module CPU module

(2) Data logging
Data stored in the PC can be printed out on a printer through the RS-232C
interface.

Printing out daily

pC RS-232C @ production report
=

Printer

(3) Reading out data from a terminal
Data can be read out from a bar code reader and used in the PC.

RS-232C
PC

Bar code reader
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14 Data Communications in the Bidirectional Mode

1.4.1 What is bidirectional mode?

Bidirectional mode is a function for specified data communications between
the sequence program and the external device.

Unlike the no-protocol mode, the bidirectional mode permits data communi-
cations between the PC CPU and the external device while sending a recep-
tion completed signal to the communicating device.

1.4.2 Applications of the bidirectional mode

(1) Interaction between the PC CPU and the computer
Any data can be transmitted and received between the sequence pro-

gram and the computer.
Whether the communicating device has received the data correctly can

be checked with response text.

(When transmitting data)

PC
ﬂj'i?i'ﬁfifffiiz Bata
E |] ” H ” Response
CPU Computer link
module
{When receiving data)
PC
?jﬁélf'éffiffiiz Data
E H I] I] H L Response
CPU Computer link

module

The computer link module processes all its response text.
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2. SYSTEM CONFIGURATIONS

This section describes the system configurations for computer link opera-
tions.

2.1 System Configurations that Allow Computer Link Operations and Number of Link Sta-
tions

Systems using a computer link module consist of an external device (com-
puter etc.) and 1 to 32 PC CPUs, two external devices and 1 to 32 PC CPUs,
etc. For connections between an external device and a PC CPU, the RS-
232C or RS-422/485 interface can be used.

2.1.1 When the external device (computer etc.) and the PC CPU are in the ratio of 1:1

When the ratio is 1:1

Computer
RS-232C or RS-422/485 (printer, CRT, etc.)
interface ~N—
[
LT IT T T, /]
=
PC (Mode: 1- 8)
(XX |
]é H H H H ] T RS-232C or RS-422/485 interface
CPU Computer link
module

Available Computer Link Module Functions
Dedicated Protocol | No-protocol Mode | Bidirectional Mode

0] o ¢)

Fig. 2.1 System Configuration ()
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2.1.2 When the external device (computer etc.) and the PC CPU are in the ratio of 1:n

MELSEC-A

When the ratio is 1:n (n = Max. 32)

System configuration 1

modules with an RS-232C cable.

The external device is connected to one of the computer link

RS-232C
|nterface .
Computer
RS-232C cable /<
(Mode 9-D) PC (Mode: 1 - 8) {Mode: 1 - 8)
n;nﬁ N
CPU Computer cpu ﬁ‘;’;‘ﬂ:"’ /S Computer link
RS-232C link module / 7
interface RS-422/485 RS-422/485 RS-422/485
interface 15422 cable interface RS-422 cable interface
\ s
Y

Up to 32 stations

System configuration 2

modules with an RS-422 cable.

The external device is connected to one of the computer link

No-protocol Mode | Bidirectional Mode

o

Dedicated Protocol

(O RS

X

*1: Data communications by the on-demand function is impossible.

RS-422/485
|nterface
Computer
RS-422 cable <
(Mode 1-8) PC {Mode: 1 - 8) PC (Mode: 1 - 8)
m'?;; e A 3] e L
O
' C Tink
CPU Computer Iinl/ CPU_ modue. ) S . CPU s:m:ter tink /
module ==
/ 7
RS-422/485 RS-422/485 RS-422/485
interface RS-422 cable interface RS-422 cable interface
L ~ J
Up to 32 stations
Available Computer Link Module Functions

Fig. 2.2 System Configuration (il)

2-2
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2.1.3 When the external device (computers etc.) and the PC CPU are in the ratio of 2:1

When the ratio is 2:1 (This system consists of two external devices respectlvely
connected to a PC CPU.)

Computer
(printer, CRT, etc.)
RS-232C RS-422/485 Computer
interface interface (printer, CRT, etc.)
N A——
[———— \ —

ik

CPU Computer Iink\
module RS-422/485 interface

~
RS-232C interface

This system configuration uses one interface in one of dedicated
protocol formats 1 to 4, and the other in the no-protocol or bidirec-

tional mode.

Available Computer Link Module Functions
| Dedicated Protocol | No-protocol Mode | Bidirectional Mode

o 0 o}

Fig. 2.3 System Configuration (lll)
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22 System Configuration for Access to PC CPUs of Other Stations Through the

MELSECNET
Using a dedicated protocol enables the computer to communicate with PC
CPUs connected via the MELSECNET.
Through a PC CPU loaded with a computer link module and connected to the
computer, data can be communicated with PC CPUs unloaded with a com-
puter link module.
Computer
for o) /|
Master station (M) ;ﬂi%; (n < 31)
PC PC PC

{Mode: 1-8) Local station 1 (L1) Local station n (Ln)

A A e 0 R e ”

oPU wfﬁ;“’ link cPU 7 ’) cPU
MELSECNET (il), MELSECNET/B

Ali data in the device memory can be transmitted and received.

]
b d

Range of PC CPUs that are communicable from computer
(In the case of the above system configuration)

Computer- PC CPUs that are Communicable
Connected from Computer
Station M L1 L2 L3
M (o) O o] (o]
L1 (o} 0 X x
L2 (0] x (o] X
L3 o] x x (o]

Fig. 2.4 System Configuration (1V)
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3. PROCEDURES PRIOR TO COMPUTER LINK FUNCTION OPERATIONS DE-
SCRIBED IN THIS GUIDEBOOK

3.1 Settings and Procedures before Operations

This section describes the settings of the computer link functions covered in
this guidebook and operation procedures.

The AJ71UC24 is used for computer link module, and the ASUCPU for PC
CPU.

Determining the

. . --- The system consists of a computer and
system configuration

a PC CPU (1:1).
Refer to Section 3.1.1.

Setting hardware

(1) Setting transmission
control procedure

(2) Setting transmission
specifications

(3) Specifying a station
number

Self-loopback test

External wiring

- Loopback test

Selecting a mode

.. Set the switches on the face of the

AJ71UC24.

- Make settings of the RS-232C interface

for computer link operations.
Refer to Sections 4, 5, and 6.

- Set transmission specifications, main

channel, etc.
Refer to Section 3.1.2.

.- Set the station number to specify which

AJ71UC24 the computer should access
when a dedicated protocol is used.
Refer to Section 4.

-+ Test the AJ71UC24 unconnected to the

computer to see if it works properly.
Refer to Section 3.2.

-- Connect the computer and the

AJ71UC24 with an RS-232C cable.
Refer to Section 3.3.

.- Check the computer and the AJ71UC24

to see if they communicate with each
other properly.
Refer to Section 3.5.

Bidirectional

Dedicated
protocol No-protocol
mode
Section 4 Section 5 Section 6
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OPERATIONS DESCRIBED IN THIS GUIDEBOOK MELSEC-A

3.1.1 System configuration

The following is the system configuration for computer link operations de-
scribed in this guidebook.

Output modul
Pomer mods Computer
q ;I (PC9800%)

)
'
: j
]
AJ71 :
A62P égﬂ A)s(:z A;(‘:z U§224 Vacant ! Vacant S
polnts] [polnts] points] E =
E cng /|
0 ; )
H
RS-232C cable
Xol Yo (X, Y80 to OF) ___LED display LED display
ool ool ST 7] 1
X3F|  Y7F HIHIHH AN
Ysc|yss|ys4|Ys0 vaclyas|y44|yao
to to to to to to to to
| Y40 to YSF Y5F)Y5BJY57) Y53 Y4FJY4BJY47)Y43

LED display

] ] Bl

Ll ]
Y

" vec|yes|Yea|veo
to|tolto] to,
S Y60 to Y6F Y6ElYeBlY67)Y63

X77 X76 X75 X74 X783 X72 X71 X70

e TITTTTT

Digital switch Digital switch
o | [ [ [ s | [re] [} [
|11 1 T
HEEE  [ACIE
== [ = =] ==

X2C{X28]X24}X20

s |

X3CX38[X34[ X3

tojto|to] t to|tojto}]to
L X20 to X3F X3EJX38/X37) X3 X2F/X2B/X27)X23/

X7 X6 X5 X4 X3 X2

q X2 to X7 j j j j j j Step switch x 6

X1 X0
X0, X1 Pushbutton switch
- i (automatically resetting type) x 2

* PC9800 is a registered trademark of NEC Corp.

| mowes |
(o]

3-~-2
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OPERATIONS DESCRIBED IN THIS GUIDEBOOK

3.1.2 Function of setting switches

MELSEC-A

Described below are the setting switches on the face of the AJ71UC24 and
their functions.

Station number
setting switches

These switches are to
set the station number
for communications us-
ing a dedicated proto-
col.

The station number can
be set between 0 and
31.

Set the switches to 0 in
1:1 communications.

Set the
switches to
station num-
ber O for
communica-
tions.

83358338

I.----.ll-----\

Mode setting switch

This switch is to set the mode of each
interface.

1: Communications with a dedicated
protocol in control procedure
format 1

Communications in the no-
protocol or bidirectional mode
Self-loopback test

i
1 13 (O]
o« o)
H % |mo|!
v [mn|
N 2 |mO|,
: O N
Doz
! = |t . e e . .
i jom] ) Transmission specifications setting switches
0 These switches are to set the data bit
length, the presence/absence of a parity bit,
the stop bit length, sum ¢check enabled/dis-
abled, etc.
RS-232.C
Setting -~ Setting
Switch Description Position
o SW11 Main channel setting | OFF (RS-232C)
RS-422
RS-46% SwWi2 Data bit setting OFF (7 bits)
oal[® SW13 OFF
soo [ @I 56 SWi4 | Transmission speed setting | oFf | (4800BPS)
o[ Clkel swis ON
NC
roe || () Gl SW16 Parity check ON (Enabled)
enabled/disabled
SwW17 Even/Odd parity setting ON (Even)
swis Stop bit setting OFF (1 bit) .
swa1 e ek o OFF (Disabled)
Write during RUN
Swa2 enabled/disabled ON (Enabled)
Swa3 Com ;:;Jr::rsl‘;?:‘/:lt\:l:rl‘ndrop ON (Computer link)
SW24 Unused —_—
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3.2 Self-Loopback Test

Self-loopback test is to check the AJ71UC24 to see if it works properly when
unconnected to the computer.

The functions for communications with the PC CPU and those of the RS-232C
or RS-422/485 interface for transmitting and receiving data are to be checked. -

(Step 1) Setting the mode setting switch
Set the mode setting switch to “F" to select self-loopback test.
(Step 2) Setting the transmission specifications setting switches
Set the transmission specifications setting switches as shown
in Section 3.1.2,
(Step 3) Connecting cables
Connect the RS-232C connector cables or RS-422/485 terminal
block cables as shown below:
RS-232C Cable Connections RS-422/485 Cable Connections
AJ71UC24 AJ71UC24
Signal | Cable Connection Signal Cable Connection
Name Pin No. Name
FG 1 SDA
sD 2 sSDB
RS 4 RDB
DSR 6 FG
SG 7
cD 8
DTR 20 —J
(1) Engage a connector with the above cable connections for testing to
the RS-232C connector.
(2) Short the terminals of the RS-422/485 connector as shown in the
above figure.

(Step 4)

Carrying out a self-loopback test
1) Set the RUN/STOP key switch on the PC CPU to STOP.

2) As soon as the power to the PC CPU is turned on or the
CPU is reset, an AJ71UC24 READY signal (ready signal)
will be turned on and checking will automatically start.
(The READY signal will be turned on several seconds after
the power is turned on or the CPU is reset.)

3) Checking sequence
Checking proceeds and repeats in the sequence of (1) PC
CPU communications check — (2) RS-232C check — (3)
RS-422/485 check.
(The AJ71UC24 automatically executes it.)
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4) Check the indicator LEDs to see if they function as
described in the table below:

When normal --.--.-

In case of error ---

Go to step (5) to terminate the test.

Turn off the power, and check the
mode setting switch and the
transmission specifications setting
switches for settings and the cables for
connections. Make the correct settings
and connections, and perform another

test_.
Check Points of Self-Loopback Test
. . . Indication When Indication in Case of
Check Point Description Normai Error Remarks
2-C/N OFF RS-2320
PCOPU | ot
:ocr:::cukmcation with the PC CPU 2-C/N ON >
are checked. c
[ . omes
CPURMW o"r: PG CPU RS-422/485
AJ71UC24
2-SI0 OFF .
The data [iS-2320
RS-2026 | [l o '
communication of the RS-232C 2-SD 2-Si0 ON
s check .
interface are Flickers RS-422/485
checked.
2-RD AJ71UC24
The d 4-S10 OFF
e data
. RS-232C
RS-422/485 | (Relission 300
communication of the RS-422/485 4-SD 4-SI0 ON
s check .
interface are Flickers
checked. RS-422/485
4-RD
AJ71UC24

*The test will go on even if an error occurs in the middle of a

check.

5) Operation to terminate the test

(1) Turn off the power.

(2) Disconnect the cables, and connect another one for
computer link operations.

(3) Turn the mode setting switch from "F" to "1" or "5".
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3.3 External Wiring

The following table shows the connection diagram of the RS-232C cable.

AJ71UC24 Cable Computer .
Signal i Connection and Signal Signal Name st Description .
Symbol Pin No. Signal Direction Symbol | (Status on Computer Side)
FG 1 FG Frame ground Cable shield terminal
SD 2 SD Send data Signal terminal which sends data
RD 3 >< RD Received data Signal terminal which receives data
RS 4 RS Request to send Signal terminals which, as soon as

the self-station is ready to send, are
turned on and send data to the CS of
cs 5 cs Clear to send the station (simplification) while
informing the communicating device
that data is to be sent.

Terminal for receiving an operation

DSR 6 DSR Data set ready ready signal from the communicating
\ / device
SG 7 SG Signal grounding Signal grounding terminal
Data channel Terminal which receives an ON signal
cD 8 cD - receiving carrier when data is to be transmitted from
detect the communicating device

Terminal which informs the
DTR 20 DTR Data terminal ready | communicating device that the self-
station is ready to operate

]
«----~ Connect the cable according to the specifications of
the computer. :

----- - Since the following type of RS-232C connector is used, connect a suitable mat-
ing connector for this one to the cable.

D-sub 25-pin (female) screwed type

17LE-13250-22-D2AC manufactured by DDK

POINT

The above diagram shows the wiring with a module that cannot turn on
the CD signal in the computer link module. Data communications can
be executed by inserting the following in the sequence program.

X|n7 P
| { TO Ho008 H10B K1 K1]~| ------ No CD terminal check

34 Setting the Computer

Set the computer according to the following:

RS-232C-0 ............... 4800 baud rates, 7 bits*, even parity,
1 stop bit, no X parameter

Printer ................... 24 dots, ANK

Memory size (KB) ......... 640

Screen display attribute ....White

Numeric data processor ....None *Select 8 bits for

Bootdevice ............... Standard the bidirectional

Numeric data processor 2. .. None mode.

3-6
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3.5 Loopback Test

Loopback test is to check the status of data communications between the
computer and the AJ71UC24 by the use of a dedicated command (TT) in one
of dedicated protocol formats 1 to 4.

Data is transmitted from the computer to the AJ71UC24. The AJ71UC24 then
sends back the received data as it is to the computer.

This function checks whether the data transmitted from the computer and that
sent back from the AJ71UC24 match each other.

3.5.1 Program for loopback test (N88BASIC)

1000 °! !
1010 '} Example of AJ71UC24 loopback test program !
1020 'l (TT command) !
1030 ! !
1040 *ST1

1050 CLS I'Screen Iinitialization

1060 CH%=1 I'Channe! number

1070 ENQ$=CHR$(&HS5) I'ENQ code

1080 ! Open and initial settings of RS-232C are made. !
1090 OPEN “COM:E71NN" AS #CH% Communications mode and other specifications are set.
1100 !

1110 " Send data is entered. |
1120 *SOUSIN

1130 CLs :

1140 LOCATE 1, 1 : INPUT "SEND DATA";SDDAT$

1150 CLENG=LEN(SDDATS$) I'Character length

1160 CLENG$=RIGHT$("0"+HEX$(CLENG),2) :'Character length is converted into hexadecimal.

1170 !

1180 ‘! TT command is transmitted. !
1190 *COMSEND

1200 PRINT #CH%,ENQ$; "00FFTT0"+CLENG$+SDDAT$

1210 RD$=INPUT$(CLENG + 8,#CH%) :MAXR%=LEN(RD$) :Returned data is received.

1220 * Send data and ASCIi codes are displayed. ' |
1230 LOCATE 48, 0 : PRINT "SEND DATA"

1240 LOCATE 48, 1 : PRINT "ASCII CODES"

1250 SD$=ENQ$+"00FFTT0"+CLENG$+SDDAT$ :MAXS%=LEN(SD$)

1260 FOR 1%=1 TO MAXS%

1270 IF 1%>20 THEN Y%=1%-18 : X%=5 ELSE Y%=1%+2 : X%=0

1280 LOCATE 48+X%, Y%

1290 PRINT RIGHT$("0"+HEX$(ASC(MID$(SD$,1%,1))),2)

1300 NEXT 1%

1310 ! Received data and ASCI| codes are displayed. !
1320 LOCATE 65, 0 : PRINT "RECEIVED DATA*

1330 LOCATE 65, 1 : PRINT "ASCIl CODES*

1340 FOR 1%=1 TO MAXR%

1350 IF 1%>20 THEN Y%=1%-18 : X%=5 ELSE Y%=1%+2 : X%=0

1360 LOCATE 65+X%, Y%

1370 PRINT RIGHT$("*0"+HEX$(ASC(MID$(RDS, 1%, 1))), 2)

1380 NEXT 1%

1390 '

1400 LOCATE 1,20 :INPUT "RETRANSMIT (Y/N)?"; Y$

1410 IF Y$="Y" THEN *SOUSIN

1420 CLOSE

1430 END
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L - ] -

( START |
*8T1
[ Screen settings are made. |
I RS-232C OPEN | S— Description of command
‘ OPEN "COM:E71NN" AS #CH%

File number
* SOUSIN
SDDATS = Input data S parameter {(Entering characters of which th.e character

code is 128 or higher enabled (S) or disabled {N))

X parameter (Communications control by X-ON/OFF
executed (X) or unexecuted (N))

| CLENG = Quantity of data ) , ) )
——— Stop bit length ( 1 - 1 bit, 2 - 1.5 bits, 3 - 2 bits)

Data bit length (7 - 7 bits, 8 - 8 bits)

CLENG$ = Quantity of data - } )  Pari :
(2 hexadecimal digits) Parity check (E - Even, O - Odd, N - Parity check disabled)

RS-232C line 1 (1 can be omitted.)

* COMSEND
Description of text PRINT #CH%, ENQ$; "00FFTT0" + CLENG$ + SDDATS$ to be sent

I TT command is sent. l. ........

¥ ki ¥ T
E 1 Els g The computer sends
TransmitInl & | S| £ |5 Bl senddam | datato the AJ7IUC24
olzsl o| 81358 in the sequence start-
ing from ENQ, as
e 50, 0.}ue safsaselse . shown in the left figure.

" CLENG$ SDDAT$

"RDS = Received data |- Description of received text RD$ = INPUTS (CLENGS + 8, #CH%)

L L] ]
]
ive | S ; | B E :
Receive | g | 2| £<|send data| T| The computer receives the left
Transmitted and re. Ei} X|1231 9185 data from the AJ71UC24 in re-
" celved data are dis- sponse to the data above.
00 FF
played in ASCI codes. ofo,0]o,0}0,0 [
R Ve
CLENGS$

Press "Y" or "N" key.

RS-232C CLOSE |

The name with an asterisk (*_""} )is a
label name used in the complifér pro-
gram.
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Text structure in loopback test
The control procedure (format 1) and text for loopback test are as follows:

| Control procedure |
The following is the text structure in control procedure format 1:

Loopback test command
Character C area

L} T L L) T
E zd =l 8 Data Sum |
Nl g s | TT | §| .| (dataequalto |check
Computer Q 3 5 5 &% character length)| code 2 characters (hexadecimal)
@ a ~lOo2
HyLIH L ! H, L H, L
T T T 1
/ S 2 5 Data $ Sum
N T| ¢ ° data same as check
AJ71UC24 2 characters (hexadecimal) X '% 2 2 cl(naracterc area) | X | code
a | |58
H,L]H, LIH, L H, L

Character B area

POINT[

Set the character length within the following range:
¢ 1 < Character length < 254

The sum check code can be omitted by turning off the transmission specifications setting switch
SW21 on the AJ71UC24.

| Designation example |

Loopback text when "ABCDE" is set in the data area of the send data (text wait time: 0 msec; sum
check code omitted)

OfF FIT T|0|0 5]A B CDE

ozm
-}

Co_mputer

05. 30-'30- 46.145- S‘-'Sl. 30 30-.35- A 142 "3-’4&'45-
) 1 ) T J ¥ T T

X-~m

s
AJ71UC24 ;OOFFOSABCDE

020 [30- , 30- ] 460 , 464 | 30x 354 J41s 424 (43 | 444 45, f03.

| /

Same data

For details of the control procedure and the text structure, see Section 4.3 in
4. DATA COMMUNICATIONS USING DEDICATED PROTOCOLS.
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3.5.2 Loopback test procedure

1) Connect the cable between the computer and the AJ71UC24 according to
Section 3.3 for the regular system configuration.

2) Set the setting switches on the face of the AJ71UC24 as described in
Section 3.1.2,
Turn the mode setting switch to 1.

3) Turn on the PC CPU.
Write the following sequence program to the PC CPU:

I —1L 1O 0008 o010B 1 1 J'l ..... No CD terminal check

I_IX°°37 P H H K K
0

CIRCUIT END

After the sequence program is written, reset the PC CPU to run it. The
2-NEU indicator LED on the AJ71UC24 will come on, and a loopback test
can be carried out.

(The 2-NEU indicator LED will come on several seconds after the power
is turned on or the PC CPU is reset.)

4) Write the program shown in Section 3.5.1 to the computer. Then, run the
computer. '
If no error is found, the following message will appear on the computer
display: :

SEND DATAH

5) Enter data from the computer keyboard ([A][B][vC][D][E][ J], for example).

6) The computer checks whether the data transmitted from the computer and
that returned from the AJ71UC24 match each other.
If they are identical, it means that communications between the computer
and the AJ71UC24 is normal.

SEND DATA? ABCDE Send data Received data
ASCII code ASCII code
05 ENQ 02 STX

30 } Station No. (00)

} Station No. (00)
30

30

30
o] PeNo.(FR) 2] pono. )
46 46
> ] Command (TT) 30} Character length (5)
54 35
30 Text wait 41
30 } Character length (5) 42| Send data
35 43} (ABCDE)
41 44
42 | send data 45
43 | (ABCDE) 03  ETX

44
45
RETRANSMIT (Y/N)?
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/- Check these points! ; . \
e When communications is Is the sequence program (Section 3.5.2 3))

impossible : written to the PC CPU?

Are the hardware settings (Section 3.1.2) and
the cable connections (Section 3.3) correct? |
Check the indicator LEDs on the AJ71UC24
(Section 4.2), then reexamine the settings and
the connections.

» When there is a mismatch Are the transmission specifications setting
between the data transmitted switch settings (Section 3.1.2), the cable
from the computer and that connections (Section 3.3), and the computer
returned from the AJ71UC24 settings (Section 3.4) correct?

Check the indicator LEDs on the AJ71UC24
(Section 4.2), then reexamine the settings.

kAfter making the correct settings, reset the PC CPU to restart the loopback test. /

NEXT STEP
As soon as.the loopback test is completed, the computer can be linked using
dedicated protocols.
Now, let’s go to Section 4. .
As for computer link operations in the no-protocol or bidirectional mode,
proceed to Section 5 or Section 6.
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4. DATA COMMUNICATIONS USING DEDICATED PROTOCOLS

This section gives the communications procedure using dedicated protocols
followed herein.

Operations up to the loopback test are executed.

Stop the PC CPU to write the sequence program.

Create a sequence program for storing data (to
be displayed on the computer) into the device
read out from the PC CPU by the computer on
the A7PHP, and write to the PC CPU. Refer to
Section 4.4.

Set the switches to execute computer link opera-
tions using dedicated protocols. Refer to Section
4.1.

Initialize the PC CPU.

Run the PC CPU.

LCreating a program for computer l ......... Create a BASIC program for data communica-
tions with dedicated protocols. Refer to Sections
4.5.1 and 4.6.1.

| Running computer program l ......... Run the created BASIC program.

| Transmitting command l ......... Carry out operation on the training machine.

Refer to Sections 4.5.2 and 4.6.2.

Displayingdata | .......... Data is shown on the CRT display.

: Operation on PC CPU

I____J : Operation on computer
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4.1 Settings Switches on the Computer Link Module AJ71UC24

Set the setting switches on the AJ71UC24 as shown below:

e
Asrucas
RUN- -2.CN
2-8D. -2-P8S
2-RD. -2.-PRO . .
2-neu- 530 Mode setting switch
2-ACK- -4-PS
2-NAK- -4.PRO
4-NEU- -4-S10
I4-nx-
4-NAK- - CPURWY .
4-SD- -COM Set the switch to 1.
4-P0- -M.D.M
«M.D.L
o
-B2 (RS-232C interface:
Dedicated protocol control proce-
Hiniaialietuiubg H dure format 1)
Station number ivooe{(ET]) E/
setting switches L= o
STATION NOf o] 1
~ B
[}
[} 1
1 [}
8D
bwoede ryY]
bz==dodt
-t
P (om
: 7 (=0 : Transmission specifications setting switches
] 1 L]
[} ]
' . ! Setting of :
[ = B Setting Setting
! 2 (mn! Setting Description
E. "2 i _c-_-:_' K Switch Switch Position
Set the switches to ¥ SW11 |Main channel setting OFF (RS-232C)
station number 0. o on | SWi2 |Data bit setting OFF (7 bits)
SWi3 OFF
SW:; g Swi4 |Transmission speed setting OFF (4800BPS)
:i g SW15 - ON
RS-232-C 5] WD SW16 |Parity check enabled/disabled ON (Enabied)
}? :? SW17 [Even/Odd parity setting’ ON (Even)
18] O SW18 |Stop bit setting OFF (1 bit)
! 2l om SW21 _|Sum check enabted/disabled OFF (Disabled)
od 2| ) Write during RUN
rsa22 = mo| | SW22 | onapledsdisabled ON (Enabled)
RE-468 Swaa |Computer link/Multidrop link ON
selection {Computer link)
sDA l® ®Ise SW24 |Unused —
sos [ () Dl
2]
NC
roe (9

POINTI

When a module other than the AJ71UC24 is used as computer link
module, data communications described hereinafter can be executed
by setting the corresponding switches as shown above.
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4.2 Description of Indicator LEDs Related to Dedicated Protocols

The table below shows the states of the indicator LEDs on the AJ71UC24
during data communications using dedicated protocols in the system configu-

ration described in Section 3.1.1. 1.

LED Name Function of LED LED ON LED OFF Corrective Action
¢ Check the switches SW13 to
Indicates the operation status of SW15 and SW23 for settings.
RUN the AJ71UC2 4p Normal Module trouble « Check the mode setting switch
: to see if it is set at the right
number.
Indicates the status of data
2-SD transmission from the ::g%';?;fsgﬂ:;ng data Data not transmitted o If the LEDs do not flicker even
AJ71UC24 to the computer. ) after the computer sends a
Indicates the status of data command, check the cable
2-RD reception by the AJ71UC24 from rFe":ek e;z: uring data Data unreceived connections.
the computer. ption.
The AJ71UC24 is waiting  |Processing requesged by If the status remains unchanged
2-NEU for a request from the the computer is being
even after the computer sends a
Indicates the status of computer. executed. "
command, check the following:
2-ACK processing by the AJ71UC24 on | The last received request | The tast received request |, cable connections
a request from the computer. is completely executed. Is incompletely executed. |, set number of the mode setting
2.NAK The last received request | The last received request switch
is incompletely executed. }is completely executed.
Indicates the status of .
12-C/N communications between the Communications error Normat :S:::k g‘ab‘svﬁgglesd%‘a:aw;g)e
AJ71UC24 and the PC CPU. g R :
The received data does not
. match the transmission
specifications settings.
+ Match the transmission
2-PIS Ier;:ritl’?ates a parity or sum check An error occurs. Normal specifications of the AJ71UC24
. with those of the computer.

« Check the transmission specifi-
cations setting switches for
settings.

The recelved data format does

not match the mode setting.

» Check the mode setting switch

2-PRO Indicates the protocol status. An error occurs. Normal to see if it is set at the right
number,

» Check the text transmitted by
the computer.

The received data does not

match the transmission

specifications settings.
. « Match the transmission specifi-
g Indicates the data reception cations of the AJ71UC24 with
2810 status. An error occurs. Normal those of the computer.

¢ Check the transmission specifl-
cations setting switches for
settings.

« Lower the transmission speed.

Check the PC CPU and the

Indicates the status of Flickers during computer for operation status.
CPU R/W jcommunications between the communications (or comes {Communications error Check the mode setting switch
AJ71UC24 and the PC CPU. on during suspension). to see if it is set at the right
number.

Set the switch SW23 (computer

COM Indicates the function selected. |Computer link Multidrop link link/multidrop link selection) to

ON.

Bo Indicates the transmission speed |Error Normal Check the switches SW13 to
B setting (settings of the switches {gyror Normal SWi15 for transmission speed
B2 SW13 to SW15) at 4800 BPS. Normal rror setting.
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4.3 Dedicated Protocol Formats and Data Settings
Four text formats are available for data communications with dedicated
protocols, however, this guidebook describes data communications in text
format 1.

4.3.1 Control procedure and text structure in text format 1

(1) Control procedure when the computer reads out data from the PC

(Example) When reading out data from three devices DO to D2 of the PC
CPU on a QR command (batch-reading data from device memory
or in word units)

T L)
N2
. . A c n
Transmission sequence xi2|2
— (In case of trans- ale
mission error) whifut
] ]
olofere
Character A area Lse bodwolatef
(specified device range to be read) or
———eee
L) 1 L) LI I R R B | L] L) T
] - Number ]
E|lz el = . lofdevices] Sum Alz2
(Data name)| n | 5 s| & ¢ (;‘::gr:::::) 2 charac] check 3c|s|s
Q15| of B % ]| code (When data trans-{ K | 5| 3
[ o . . - >
Computer 1) ut Il B el P , Transmission starls mission is nor- 1o
_ ":L ":L ! NN RN R , aiter 150 msec. mally completed) HyLlHL
1 ] ]
(Example) otofFirlalal ¢ D:o:o:o:o:o:o' otserc ] otlo F:F
) 1
RN R H : ) Character B area il
[ 51 B W, THL o, M o= O6H
T T L 2NN B S M BRE R B B NN B 3 T
) Data equivalent to num-
(Data name) 2 ? = | ber of device points $ csh:"cL
. 21 Z | (characters equivalent to
Computer link (When data is X 8| & | number of device points) | X | code
module normally re- ol - .
ceived) it v Hot
] LI | 1
{Example) o0 S
1) 1 1
™
fioinio} lniniminl ol o) o
I Value I Value I Value I
or of DO ° of D1 ~ of D2
E: 2
Als|s| 8
| f K1El5] B
(In case o aler &
reception error) Y M
) ) ]
otoffir] o 1 s
1 ] ]
1 b’lﬁnLﬂlﬁl kel i B

When error code 05k is returned
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(2) Control procedure when writing data from the computer to the PC

(Example) When writing data to devices DO to D2 of the PC CPU on a QW
command (batch-writing data to device memory or in word units)

Transmission sequence

—>

Character C area

e T—t—r—r—r—T T T
) ol . Number | Data equivalent to num- |5
(Data name)| § | 2| | & g Hoad device Fiéome] ~per of device points |2
ol | 2 E £ | (7 characters) kess (hexa] (characters equivalent to | o
‘% ol sl e decimal)) | number of device points) 3-‘:"
Computer ) 'RNA R EEEER ' YEEREREREEE N Transmission starts
HitpuL) EEEEEE L N [ L r’aher150msec.
] [} (] [ I I S B} 1 [N ) [ | t ]
(Example) otol Fiefarw] £ Jorotoratotoro] o 1 3 1rz1aia|oreista|-131119)0tafe—m
] ] 1 LI 2 T O B | 1 1 [ ) LI I | ] ]
m‘I IS'SZQC""II ] LI ) L TR I oy ) iu ]
B [V TV Tt s
Value | Value | Value -]
(Data name) of DO ' of D1 ' of D2 m alz| .
. o
. (When data is Kl5iZ
8l o
Cor:plt;ter tink normally re- o
modu ceived) HyLIHL
] ]
(Example) M L
1 ]
L0 130430{9645]
or
o ©
NIl 2 B
NEHE
K| g &
(In case of 2181 &
reception error) T T T
0:0 F:F 0:5
) [ 1
- 1) ]

“— When error code 05H is returned

|REMARKS]

(1) The data in the "character A area”, "character B area”, and “character C area" in the above
figures is different depending on the command. For details, see the section of commands
in the User's Manual.

The data in each of the character A, B, and C areas is all the same in the four text formats.

(2) Because the response 3) from the computer can be omitted, its transmission is omitted
herein.

(3) The transmission and reception of the sum check codes in 1), 2), and I) can be omitted by
changing the setting of the transmission specifications setting switch SW21 on the
AJ71UC24.

In this guidebook, the communications of each sum check code is omitted by setting the
transmission specifications setting switch SW21 to OFF.
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(4) The differences in text structure between text format 1 and text formats 2 to 4 are as shown
below. The shading blocks are the different elements from format 1.

1) ) 2)

A
. < . o c .
4 o)
2 Bl=| & 2 ) E K z
[Format 2] cl | 8| S| & cl -1 8 T / el -
s|2|E|3 g . o2 8. |x N ol 2
- El%| = = ] A =
Slo| o £0 Slo|l co 8l o
bla|S|R]| O || O K hla
. -4 . m . G
2 |2|=| 5 2 5 2l |¢©
[Format 3] c|l <{ad{S| 8§ 1 - S oy IS Y
o) 13 E3 « o o (2]
21z elxgl 5@ 21z 5 2| z|N
Slols| 3| £¢0 8o co Sl ol N
h|la|]O|l-| Oa | a Ow B o :
GG=ACK, NN=NAK
A
. < . @ cl .
E o © - S o — K o
= 2
[Format4] | N E NI T E |8 1|z
a|s|2[E|Z|.g, x|g|2|e, N|s
Siols|a] ¢ Slo|fe Al'S
N |O|F] Owm n|oa|Ow K| o

4.3.2 Description of data settings in format 1

Described below are the data elements to be specified for control procedure
format 1: '

(1) Control codes

Control Code - -
Code |(Hexadecimal) Description Function
STX 02H Start of Text Indicates the head of send data.
ETX 03H End of Text Indicates the end of send data.
ENQ 05H Enquiry Indicates the head of send data.
Responds to the communicating device
ACK 06H Acknowledge when data communications is normally
completed.
. Responds to the communicating device
NAK 15H Negative Acknowledge in case of data communications error.
i Initialize the transmission sequence for
EOT 04H End of Transmission data communications and sets the
computer link module waiting for a
CL 0CH Clear command from the computer.
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(2)

(3)

4

(5)

Station number ("00")

The station number is used to identify which AJ71UC24 the computer
should access. In this guidebook, the number 00H set by the station
number setting switch on the face of the AJ71UC24 is converted into two
ASClI-code digits (hexadecimal) and specified.

PC number ("FF")

The PC number is used to identify which PC CPU on the MELSECNET
should be accessed through the PC CPU connected to the computer.

In this guidebook, data communications is executed with the PC CPU
connected to the computer, and FFH is converted into two ASCll-code
digits (hexadecimal) and set.

Command ("OR/OW")

The command is to specify what kind of access the computer should
make to read out or write data from or to the PC CPU.

In this guidebook, data is batch-read or batch-written in word units, and
thus the QR or QW command is specified.

Text wait ("F")

The text wait is used to secure a waiting time when the AJ71UC24 gives
a response (processing result) to the computer after the computer sent
a command.

In this guide book, a waiting time of 150 msec is allowed, and thus "F" is
specified. (The time is converted into an ASCll-code digit on the basis
of 10 msec to 1H.) '

(Example) When the text wait is 150 msec

Text wait
,— (150 msec)
No waiting time is
Computer “F necessary.

AJ71UC24 fb—'

Transmission starts
after 150 msec.

(6) Error code

The error code shows what kind of error has occurred and caused NAK.
The error code is between 00H and FFH, and is transmitted in two
ASCll-code digits (hexadecimal).

When two or more errors occur at the same time, the error code corre-
sponding to the one first detected is sent.
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Sum check code

In data communications in each format using dedicated protocols, the following sum check code
can also be transmitted or received by setting the transmission specifications setting switch
SW21 (sum check enabled/disabled) to ON to improve the reliability of the data to be transmitted
or received.

When the SW21 is set to ON, the AJ71UC24 can:

(1) add a sum check code to the data to be transmitted; or

(2) check the sum check code of the received data.

MELSEC-A

Since this guidebook refers to data communications with the SW21 set to OFF, it does not cover
such a sum check code.

For reference, an example of the sum check code is given below:

(Example) When data is to be read out from the three devices DO to D2 |
under the settings of format 1, station number: 0, PC number:
FF, command QR (batch-reading data from device memory),
and text wait: 150 ms, the sum check code value is as follows:

Character area

L) ¥ T LONE IR DL B L) ¥ L)
K Bl = . Number of fb‘
cl s E g Head device devicen 5
cz, .% 3 E = (7 characters) g:‘;;m;* £
Computer || &l & o]~ , 38
wiclai] ! LR KT
1 ] ) ] 1] )
o:o F:F o:w F D:o 0 : 3 9:0
] 1 ) 1 ] )
1 [nqisasusaf €4 pad il ool il
Computer
link module

30H+30H+46H+46H+51H+52H+46H+44H+30H+30H
+30H+30H+30H+30H+30H+33H=39CH
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IlllllllllllllllllIllllllllllllllllllllllllllllllllIllIlIlIIlllllllllllllllllllll-lllll “AEEI.ESEE(:-I\
4.3.3 Buffer memory allocation

The following list shows the buffer memory areas to be used for dedicated
protocols. _

In data communications in dedicated protocol control procedure format 1
herein, data is read out from or written to the areas with the mark % only by
the sequence program.

Regarding the buffer memory addresses 100H to 11FH except the above, do
not change their settings from the default values.

Dedlcated |

Address 7 Buffer Memory Address Na.me De'fault Value Protocol

oH g3y 7,

1H
to
7FH

80H

81H
to
FFH

100H Area for specifying reception completed code in no-protocol mode 0DOAH (CR, LF —
§ Sy v ; LS ;

101H
102H 1008 ;
103H  [aeE : R B e :
104H Ar:daefor specifying head address of buffer memory for transmission in no-protocol
m

105H Area for specifying buffer memory size for transmission in no-protocol mode
106H Area for specifying head address of buffer memory for reception in no-protocol mode
107H Area for specifying buffer memory size for reception in_no-protocol mode

108H cifying data mod

109H ? gt

10AH
10BH
10CH
100H
10EH
10FH
110H [
111+ [Aves7or spi
112H Bidirectional mode setting area
113H Time-out check time setting area

114H Area for specifying data valid/invalid in simultaneous transmission
115H Area for specifying check sum enabled/disabled

116H Data transmission errors storage area

117H
118H
119H
11AH
118H
11CH
11DH
11EH
11FH
120H

to

DFFH

L CH PR

* 4 % %

oo o |o|o oK
I

The symbols @, O, A, and — in the Dedicated Protocol column of the above

list represent the following:

@ : Area from/to which the PC CPU can read out/write data and from which
the computer can read out data.

O : Area from/to which the PC CPU and the computer can read out /write
data.

A : Area from which the PC CPU and the computer can only read out data.

—: Area which is unused for dedicated protocols.



4. DATA COMMUNICATIONS
USING DEDICATED PROTOCOLS

4.3.4 /O signals to the PC CPU
The following table shows the I/0 signals available for dedicated protocols.

(1) Input signals (AJ71UC24 — PC CPU)

Input Signal Signal Name ' Description
i Turned on or off when the PC CPU receives a global command from the computer.

Turned on only when data is transmitted by the on-demand function.

Indicates the computer link status when dedicated protocols are used.

Value| Xn6 | Xn5 | Xn4 Transmission Sequence Status

When the AJ71UC24 is executing initial processing

0 |OFF|OFF | OFF jafter the power is turned on or formats 1 to 4 are not
Xn4 AJ71UC24 used.

xt:s g:::;‘:::i‘;‘ams OFF | OFF | ON [Waiting for ENQ

OFF | ON | OFF | After receiving ENQ :
OFF | ON | ON |After receiving station number (self)
ON | OFF | OFF {Waiting for response from PC after receiving all data
ON |OFF| ON [Waiting for text
ON | ON JOFF |Unused
ON | ON | ON |Unused

N[O [ [ (DN =

Remains on when the AJ71UC24 is ready to operate.

XnD Z:’:;fh dog timer Turned on when the AJ71UC24 is unable operate.

The shading blocks are signals used in this guidebook.
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(Note) The I/O numbers Xn0 and Y(n+1)0 depend on the slot in which the

AJ71UC24 is loaded.
In the system configuration described herein, the AJ71UC24 is used
for X.Y80 to 9F, as shown in the following figure.

0 1 3 4 (Slot No.)

) — ~

3 Se 3 @

el oo |XEj<E

col 3 |88

o<| <O |54 2 Xn0 =X80

ng. 2ol 5o Xn1 = X81
- |0 , Yn+1)0 = YOO
X00 Y40 X-YOO Y(N+1)1 = YO1

to to to
X3F Y7F X-Y3F

{Example) The figure below shows the change in the state of each of the input signals Xn4 to
Xn6 during link operation.

Request from computer

c é ] Text wait time
Computer E 29
HL [\
E 5 ACK
! ! or
: : . NAK
H H Request )
AJ71UC24 ; ; 10 PC \ ;
o e/ |
PC ! : ' from PG P
Xn6 ' ; ;
Xn5 5 : :
Xn4 :
*(Value) 1 rt— 2 —ra— 3 —or 4 5 - 1

*: The values are 3-bit BIN values of the Xn4 to the Xn6é which show the
transmission sequence status.
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44 Sequence Program

MELSEC-A

Create a program, which allows the computer to store data (for computer
monitoring) into the device read out from the PC CPU, on the A7PHP, and

write it to the PC CPU.

X0087 P H H K
oMl {to o008 0108 1
X0000 P K4
10} { BIN X0020
X0001 P K4
161} { BIN X0020
X0002 P K4
22| { BIN X0020
X0003 P Ka
28}t { BIN X0020
X0004 P K4
34} { BIN X0020
CIRCUIT END

Do

D1

D2

D3

D4

X87: AJ71UC24
READY signal

...... No CD terminal check

The above program is a control program for the system configuration shown
in Section 3.1.1, not for communications with the computer.

4-12
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45 Reading Out Data from the Device Memory in the PC CPU

The contents of the data registers DO to D4 (5 words) in the PC CPU are read
out into the computer in word units and shown on the CRT display.

4.5.1 Computer program (N88BASIC)

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540

’
]
]
'

Example of program for AJ71UC24 QR command

(Batch-reading data from data registers DO to D4 (present value))

*STt

CLS
WTCNT%
DLCNT%
STCNT%
NACNT%
ERFLG%
RVCNT%
CH%
STX$
ETX$
ENQ$
NAKS

=10
=1000
=26
7

=0
=0
=1
=CHR$(&H2)
=CHR$(&H3)
=CHR$(&H5)

=CHR$(&H15)

OPEN "COM:E71NN" AS #CH%

Open and initial settings of RS-232C are made.
: ' Communications mode and other specifications are set.

: ' Screen initialization

:* Retry counter waiting for data reception

:* Counter for adjusting data reception waiting time
: ' Received data length when STX is received

: ' Received data length when NAK is received

: ' For storing error flags at the end of reception
: ' For storing all data requested to receive

: ' Channel number

1" 8STX code

:' ETX code

. ' ENQ code

: ' NAK code

*COMSEND
PRINT #CH%, ENQ$; "00FFQRFD00000005"

QR command is transmitted.

*RECEIVE

Present values of DO to D4 are received.

RVCNT% =1 : GOSUB *JYUSIN : ' Request to receive 1 character
IF ERFLG% =99 THEN *ERFIN : ' Unreceived |
BUF$ =RCV$
IF (BUF$=STX$ OR BUF$=NAKS) THEN *REC1 ELSE *RECEIVE

*REC1

IF BUF$=STX$ THEN RVCNT%=STCNT%-1
{F BUF$=NAK$ THEN RVCNT%=NACNT%-1

GOSUB *JYUSIN
IF ERFLG%=99 THEN *ERFIN " Unreceived

BUF$=BU

F$+RCVS

: ' Request to receive

' All received data is stored into BUF$.

IF LEFT$(BUFS$, 5)=STX$+"00FF* AND RIGHT$ (BUF$, 1)=ETX$ THEN *DISP
IF LEFT$(BUFS$, 5)=NAK$+"00FF" THEN *ERCODE ELSE *ERDISP

*DISP
LOCATE 27, 4 : PRINT "BATCH-READING IN WORD UNITS IS NORMALLY COMPLETED."

D$=MIDS$ (BUFS, 6, 20)

Received data is displayed.

: ' "25" is set for the number of characters requested to receive.
: ' "6" is set for the number of characters requested to receive.

LOCATE 27, 8 : PRINT "D$="; D$

LOCATE 7,12 : PRINT "LIST OF PRESENT VALUES OF DO TO D4"
FOR 1%=1TO 5
DAT%=VAL ("&H"+MID$(DS$, (1%-1)*4+1, 4)) :' Data (four hexadecimal digits) is converted into decimal.
DNO%=1%-1
LOCATE 15, 14+I%
PRINT USING "D#=####" ; DNO%, DAT%

NEXT 1%

GOTO *FIN

: ' Data register number.

H

Data in case of reception error is displayed.
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\

1450
1460
1470
1480
1490
1500
1510
1520
1530

LOCATE 27, 8 : PRINT *D$="; D$

LOCATE 7,12 : PRINT "LIST OF PRESENT VALUES OF DO TO D4"

FOR 1%=1TO 5§

DAT%=VAL ("&H"+MID$(D$, (1%-1)*4+1, 4)) : * Data (four hexadecimal digits) is converted into decimal.
DNO%=1%-1 : * Data register number.

LOCATE 15, 14+1%

PRINT USING "Di=####" ; DNO%, DAT%

NEXT 1%

GOTO *FIN

1540 ' |

"One-point advice"

Data in case of reception error is displayed. --------=--==sreecammmammamaaaaces |

\

The details of the line numbers 1320 and 1380 in the
program are as follows:
1320 |F BUF$=STX$ THEN RVCNT%=STCNT%-1

26 characters .
As soon as the computer receives the STX
AR code from the AJ71UC24, it sets 25 repre-
D e rom oo oo oy o Poe [T senting the number of characters (data
Lttt remaining to be received.
RN ERRE R REE B
b | P I RN 1380 IF LEFT$(BUF&, 5)=STX$+"00FF* AND RIGHT$(BUFS, 1)
A =ETX$ THEN =+DISP
_ 25 characters ' The first five characters of the data received
Received data BUF$ from the AJ71UC24 are arranged as shown

in the left figure. If the last character is the
ETX code, the program jumps to the line
labelled *DISP.

J

4-14
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Batch-reading data from data registers DO to D4.

r

START

|

Initial settings
are made.

*ST

1

I

R8-232C OPEN

l *COMSE

ND

QR command
is sent.

: ‘R

ECEIVE

Number of characters

requested to receive: 1
T

1-character data
received?

Loop 10 times?

BUF$=STX$
or NAK$

*REC1

*JYUSIN

The receilved 1-character data is stored
into BUFS.

Number of charac-
ters requested to
receive: 25 or 6

When BUF$ = STX$: 25 characters
When BUF$ = NAKS: 6 characters

of characters
received = More
than 25 or 6,

Received data =
STX$+"00FF"+

*ERFIN

Error message
"DATA CANNOT BE
RECEIVED." is
displayed.

Data is displayed.

NAK$+"00FF>

*ERCODE

*ERDISP

Error message
"RECEIVED DATA IS]
ABNORMAL." is
displayed.

Error message is
displayed. "ERROR
CODE ="

*FIN

RS-232C CLOSE

The name with an asterisk (* {77} ) is a label
name used in the program.
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4.5.2 Operation on training machine

Write the sequence program described in Section 4.4 to the PC CPU, and the
BASIC program shown in Section 4.5.1 to the computer.

After writing the programs, run the PC CPU.

If there is no error, start a computer link operation following the procedure

below:
1) Set desired values to the digital switches X20 to X2F on the
training machine.
2) Turn on the X0. The values will be stored into the data register
DO.
In the same manner, when the X1, X2, X3 or X4 is turned on, they
will be stored into the D1, D2, D3 or D4 correspondingly.
(They are controlled by the sequence program shown in Section
4.5)
3) Monitor and check the contents of the data registers DO to D4 on
the A7PHP.
4) Run the BASIC program, and the contents of the data registers
D0 to D4 will be constantly read out and shown on the CRT
display.
Let’s check the contents.
x®h7. ‘..... . .....A...'....P. ...H‘... .H.‘..é ,.K......K. ....5
© [ xo000 — 10 e A BATCH-READING IN WORD UNITS IS
10 [t —{ BIN X0020 DO } NORMALLY COMPLETED.
X0001 P K4
16 Ly { BIN X0020 D1 X
o | %0002 . P Ke R it b
i —{ 8IN X0020 D2 1 DS- '04801015o_|-1752-ooosnst_EI'-D|splayed in
28 xooos . Blz x%%ao b3 1 : =77 r"=1-"3~ hexadecimal.
X0004 P K4
34 M- { BIN X0020 D4 X
Present values
of DO to D4
D0=1213
D1= 336
D2=5970
D3= 6
D4-9966
PHP Display Computer Display
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Check these points!

¢ Although the computer sends a
request to batch-read data,

* Is the sequence progfam (Section
4.4) written to the PC CPU?
e Are the cable connections (Section

*DATA CANNOT BE RECEIVED. - 3.3) correct?
RECEPTION  WILL BE DISCONTINUED.+ | is displayed. « Are the computer settings (Section

3.4) and the AJ71UC24 switch
settings (Section 4.1) correct? Check
the indicator LEDs on the AJ71UC24
(Section 4.2), then reexamine the
settings and the connections.

s Although batch-reading has
been executed,

e Has the AJ71UC24 sent the NAK

signal?
Are the computer program settings
PLETED. ERROR CODE = . .} played. command) (Section 4.5.1) and the

AJ71UC24 switch settings (Section
4.1) correct?

Check the indicator LEDs on the
AJ71UC24 (Section 4.2), then
reexamine the settings.

s For details of the error code
displayed, refer to the Computer Link
Module User's Manual, and take
proper action. ‘

After making the correct settings, reset the PC CPU to
restart communications.
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4.5.3 Outline of reading out data from device memory

The following figure outlines the flow of data readout from device memory to
other modules described in Section 4.5.2.

PC CPU AJ71UC24 1) Request-to-read Computer

Switch X0 is turned on. =T command L ~oorramono00s

— ——— | 2) Request to

Xo0® read = ' _.o----mT T
Data regist:/ ASCHI I

x10 ngna [ g 1213 | | N > D$=048D...

X2F — X20 D2 3) Data

x3O D3 (Converted)
x4O Dé

As soon as the X0.is

turned on, the values

set to the digital Do

switches X20 to X2F will |D1

be stored into the data gg

register DO.

A7PHP

1) The computer sends the request to read (command: QR) to the
AJ71UC24.

2) 'On receipt of the request, the AJ71UC24 requests the PC CPU to
read out data when the PC CPU executes END processing.

3) The PC CPU passes the data to the AJ71UC24.

4) The AJ71UC24 converts the read data - BIN code
into ASCIl codes and transmits it
to the computer. | | converted
[1 J2]1 3]
ASCll code
Sequence suipo
pccpy | Program
AJ71UC24

Computer

4-18
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46 Writing Data into the Device Memory in the PC CPU

Enter numeric data from the keyboard connected to the computer into the data
registers DO to D4 in the PC CPU.

4.6.1 Computer program (N88BASIC)

1000 ' ! !
1010 ' ! Example of program for AJ71UC24 QW command !
1020 * ! (batch-writing data into data registers DO to D4) !
1030 ! !
1040 *ST1

1050 CLs : ' Screen initialization

1060 WTCNT%=10 : ' Retry counter waiting for data reception

1070 DLCNT% =1000 : ' Counter for adjusting data reception waiting time

1080 ACCNT% =5 : ' Received data length when ACK is received

1090 NACNT% =7 : ' Received data length when NAK is received

1100 ERFLG% =0 : ' For storing error flags at the end of reception

1110 RVCNT% =0 :* For storing all data requested to receive

1120 CH% =1 : ' Channel number

1130 ENQ$ =CHR$(&HS5) : ' ENQ code

1140 ACK$ =CHR${&H6) ' ACK code

1150 NAKS =CHR$(&H15) :* NAK code

1160 !

1170 ' | Data to be written into data registers is entered. !
1180 CLs

1190 LOCATE 10, 10 : PRINT “ENTER DATA IN DECIMAL.*

1200 LOCATE 10, 12 : INPUT *D0O= " ; D(0)

1210 LOCATE 10, 13 : INPUT "Di= * ; D{1)

1220 LOCATE 10, 14 : INPUT *D2= * ; D(2)

1230 LOCATE 10, 15 : INPUT "D3= * ; D(3)

1240 LOCATE 10, 16 : INPUT "D4= * ; D(4)

1250 ’

1260 ' ! Written data is converted into hexadecimal. !
1270 D$=" *

1280 FOR 1%=0 TO 4

1290 D$=D$+RIGHT$("000"+HEX$(D(1%)),4)

1300 NEXT 1%

1310 !

1320 ' Open and initial settings of RS-232C are made. !
1330 OPEN "“COM:E71INN" AS #CH% ;' Communications mode and other specifications are set.
1340 '

1350 ' ! QW command is sent. !

1360 *COMSEND
1370 PRINT #CH%, ENQ$; * 00FFQWFDO00000005 * +D$

1380

1390 °'! Response text is received. - !
1400 *RECEIVE

1410 RVCNT%=1 : GOSUB *JYUSIN : ' Request to receive 1 character

1420 IF ERFLG%=99 THEN *ERFIN : ' Unreceived

1430 BUF$=RCV$

1440 IF (BUF$=ACK$ OR BUF$=NAK$) THEN *REC1 ELSE *RECEIVE

1450 '

1460 *REC1

1470 IF BUF$=ACK$ THEN RVCNT%=ACCNT%-1 :' "4"is set for the number of characters requested to receive.
1480 IF BUF$=NAK$ THEN RVCNT%=NACNT%-1 :' "6"is set for the number of characters requested to receive.
1490 GOSuUB *JYUSIN : ' Request to receive

1500 IF ERFLG%=99 THEN *ERFIN : ' Unreceived

1510 BUF$=BUF$+RCV$ : ' All received data is stored into BUFS$.

1520 !

1530 CHK$=ACK$+ "00FF" : " Response text structure when reception is normally completed
1540 IF BUF$=CHK$ THEN *SCDISP ELSE *ERDISP : ' Judgment of response text

1550 !

1560 ' ! Message "RECEPTION IS NORMALLY COMPLETED." is displayed. !

1570 *SCDISP
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1580 LOCATE 20, 20 : PRINT "BATCH-WRITING IS NORMALLY COMPLETED.* : GOTO *FIN
1590 '
1600 ' l-rmeemommmeooeaee Message "BATCH-WRITING IS ABNORMALLY COMPLETED." is displayed.-------------------- !
1610 *ERDISP !
1620 LOCATE 20, 20 : PRINT "BATCH-WRITING IS ABNORMALLY COMPLETED."
1630 ERCD$=MID$ (BUFS$, 6, 2)
1640 LOCATE 27,22 : PRINT "ERROR CODE =" ;ERCD$
1650 GOTO *FIN
1660 !
1670 *ERFIN
1680 LOCATE 20, 20 : PRINT "RESPONSE TEXT CANNOT BE RECEIVED. RECEPTION WILL BE DISCONTINUED."
1690 !
1700 ' ! RS-232C is closed.
1710 *FIN
1720 CLOSE #CH%
1730 !
1740 END
1750 *
1760 ' Data reception subroutine
1770 *JYUSIN
1780 FOR 1%=1 TO WTCNT%
1790 FOR J%=1 TO DLCNT% : * Data reception wait
1800 NEXT J%
1810 IF LOC (CH%) => RVCNT% THEN *BUFIN : ' Jump when more characters than the specified
number are received
1820 NEXT %
1830 ERFLG%=99 : RETURN : ' Data unreceived error
1840 *BUFIN
1850 RCV$=INPUT$ (RVCNT%, CH%) : * Received data readout
1860 RETURN
1870 !
/— "One-point advice"
The details of the line number 1290 in the program are as follows: \

1290. D$=D$+RIGHT$ ("000"+HEXS$(D(1%)), 4)

The data stored in each of the data registers D0 to D4 is converted into
four hexadecimal digits, and they are joined together.

Converted into

hexadecimal (H) Stored (H)
D0=1234 . D0O=04D2 D$=04D2
D1=-32765 D1=8003 D$=04D28003
D2-=8 D2=0008 D$=04D280030008
D3=21987 D3=55E3 D$=04D28003000855E3
D4=-21 D4=FFEB D$=04D28003000855E3FFEB




4. DATA COMMUNICATIONS
USING DEDICATED PROTOCOLS

Batch-writing data to the data registers DO to D4

START

l *ST1
Initial settings
are made.

l

Data to be written
is entered.

l

RS-232C OPEN

l *COMSEND
QW command
is sent.
I
. *RECEIVE
Number of characters

requested to receive: 1
4

*JYUSIN
One or more

characters
received?

: When received, the received 1-character
Loop 10 times?

data is stored into BUF$.

Number of characters When BUF$ = ACK$: Remaining four characters

requested to receive:| ....-eeeene. are recelved.
dor6 When BUF$ = NAK$: Remaining six characters
T are received.

) *JYUSIN
Four, six or

...................... All the received data is stored into BUF$.

BUF$=
ACK$+"00FF;

........ Check BUF$.

"ERFIN *SCDISP

‘ERDISP

Error message
"DATA CANNOT

"RECEPTION IS

Message"RECEPTION

NORMALLY COM- IS ABNORMALLY
BE RECEIVED." PLETED." is oo VD i
is displayed.

displayed. "ERROR CODE = *

‘FIN

The name with an asterisk (*72 1) is a label
RS-232C CLOSE name used in the program.
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4.6.2 Operation on training machine

Write the sequence program described in Section 4.4 to the PC CPU, and the
BASIC program shown in Section 4.6.1 to the computer.

After writing the programs, run each of them.

If there is no error, start a computer link operation following the procedure

below:

1) Enter numeric data (-32768 to 32767) to be written to the data
registers DO to D4 by device from the keyboard connected to the
computer.

For example, [1][2][3][4][-]

2) As soon as all the numeric data is written to the registers D0 to
D4, it is batch-written to the PC.

3) Monitor the data registers DO to D4 on the A7PHP to check the
written numeric data.

Xo087 P H H K K
O & —{TO 0008 0108 1 1 }
X0000 P K4
10 ¢ —{BIN X0020 DO X}
X0001 P K4
16 [t {BIN X0020 D1 }
X0002 P Ks ENTER DATA IN DECIMAL.
22 b {8IN XOO?O D2 ’
28 ).(.0003 'BI:J Xli)4020 D3 ]
" t D0=71234
a4 it :m'; x'g:m D4 3 D1=?-32765
D2=? 8
D3=721987
D4=7-21

BATCH-WRITING IS NORMALLY COMPLETED.

ontie: 4 hoip: S5k 63 7 0 Peguter 10 Haxs:

PHP Display Computer Display
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Check these points!

o When data to be written to
the PC CPU is transmitted
from the computer,

* Is the sequence program (Section 4.4)
written to the PC CPU?

e Are the cable connections (Section 3.3)

*RESPONSE TEXT CANNOT BE RECEVED. | is displayed. correct?

RECEPTION WILL BE DISCONTINUED." » Are the computer settings (Section 3.4)

and the AJ71UC24 switch settings

(Section 4.1) correct?

Check the indicator LEDs on the

AJ71UC24 (Section 4.2), then reexamine

the settings and the connections.

e Has the AJ71UC24 sent the NAK signal?
Are the computer program settings (RS-
. 232C settings, request-to-write command)
gg{::;tg‘gme 'S ABNORMALLY | IS dlsplayed. (Section 4.6.1) and the AJ71UC24 switch
ERROR CODE = settings (Section 4.1) correct?
Check the indicator LEDs on the
AJ71UC24 (Section 4.2), then reexamine
the settings.

o For details of the error code displayed,
refer to the Computer Link Module User's
Manual, and take proper action.

After making the correct settings, reset the PC CPU to restart
communications.
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4.6.3 Outline of writing data into the device memory

MELSEC-A

The following figure outlines the flow of writing of data into the device memory
described in Section 4.6.2.

PC CPU AJ71UC24

D1 |

3)Writing result
D4 PN
ﬂ BIN (Conversion)

A7PHP

{data) IL Ll
Data register
]

1)Request-to-write
mmand

I'—___‘ r
*00FFQWOD000005"
2)Request to write
JReq 'j Keyboard
1

4)Response
{ACK signa!

received)

Computer

"""" Data is entered.

Enter numeric data from

the computer connected
to the computer.

1) The computer sends a request to write (command: QW) to the

AJ71UC24.

2) On rebeipt of the request, the AJ71UC24 requests the PC CPU to
write data when the PC CPU executes END processing.

3) The PC CPU writes data and sends the result to the AJ71UC24.

4) The AJ71UC24 sends the writing result: received from the
AJ71UC24 to the computer.

PC CPU

AJ71UC24

Sequence ‘

Step 0

END _Step 0 END

program

= -

Result

1) 4)

Request to write data »—----

Computer




4. DATA COMMUNICATIONS

USING DEDICATED PROTOCOLS MELSEC-A
4.7 On-Demand Function
4.7.1 What is on-demand function?

When it is necessary to transmit data urgently from the PC CPU to the
computer, the on-demand function allows the PC CPU to start transmission.

This function is available when the computer and the PC CPU is in the ratio
of 1:1.

Computer

Urgent data

4.7.2 Control procedure and text structure in transmission control procedure format 1
The AJ71UC24 adds these elements.

Computer ’
|°_ T L) T : T LI '-8
2| e , ele S
AJ71UC24 ? 8 (z) Send; data 33 %
X &« : x| 2
0 O0{F E|]Y 2 8 4l S 6 7 8 9 2
Qm‘ao 46 454 314, 324, 34 :ulss. 364, 37, 384 03.] 394, 32, >
——
On-demand function r*V ¢
being executed %——
X83
PG CPU Zhle Pg g}:‘uttransmlts
nly senc data.  pytfer memory

1w0H[ o "1* is written i
When the TO instruction is fulfilled, ;L 1" is written in
case of transmis-

the on-demand function is automat- N N
ically executed 109H] 1204 sfon error.
10AH 2

-~ ~
~ -

10CH on bt TN—

~, -~
~ —~—

120H| 1234H } The data is transmitted

121H[ s678H from the beginning in
units of 4 bits.

In transmission control procedure format 2, the block number is 00H.
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(1) Buffer memory areas used for the on-demand function

Address Name Description
e The head address of the buffer memory at which
108H :;Z?ef:sr zfgﬁffﬁpﬂ‘z;a‘:’r the data to be transmitted by the on-demand
for on-demand function Y |tunction is stored is specified by the TO instruction
from the sequence program.
Area for specifying on- The length of the data to be transmitted by the on-
10AH demand dgta Ieyn ?h demand function is specified by the TO instruction
9 from the sequence program.
When an error occurs during data transmission by
10CH On-demand errors storage |the on-demand function, the AJ71UC24 writes "1".
area 0: No error exists.
1: An error exists.

The buffer memory addresses 100H to 11FH are the reserved areas for

special uses.

Do not use them as storage areas for data transmitted by the on-demand

function.

(2) On-demand handshake signal
An on-demand handshake signal is turned on when a request to transmit
data from the PC CPU to the computer is sent, or it is turned off as soon
as the AJ71UC24 transmits all data specified. This signal is used as an
interlock to prevent more than one on-demand request from occurring at

the same time.

Signal

Description of Signal

Timing

Turned on while on-demand
function is being executed.

The AJ71UC24

The AJ71UC24
turns it on.

Note: The 1/0 numbers Xn0 and Y(n+1) depend on the slot in which the
AJ71UC24 is loaded. Inthe system configuration described herein, the
AJ71UC24 is used for X-Y80 to 9F, as shown in the following figure:

0 1 3 4 (Stot No.)
XnoO =X80
Input Xn1 =X81
. e Y (n=1)0 =Y90
supply | ASUCPU | (AX42) Y (n=1)1 =Y91
64 ;
points | points | points
X00 Y40 X.Y80
to to to
X3F Y7F  X.YOF
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4.7.4 Transmitting data from the PC CPU by the on-demand function

(Practice) When the X0 is turned on in the middle of communications using dedicated
protocols, the on-demand function is executed to allow the PC CPU to transmit
data to the computer.

(1) Sequence program
: X83: On-demand function
being executed
X87: AJ71UC24 READY signal

X0087 PH H K K
o HF {To o008 o0t108 1 1 H.... No CD terminal check
X0000 X0087 i
10 H} i} {pis Mo H
MO X0083 H
15 | # {Mov 1234 Do X}
H
- {MOvV 5678 D1 H ...- Send data is set.
H H K
- - {to o008 0120 Do 2 1
' H
L {mov o120 D2 X
K } .... The send data storage
R I address and the data
: —MoV 2 D3 X length are specified.
H H K K
B {TO 0008 010C O 1 } .... An on-demand error is
reset.
- {RsT Y0070 H
- ——T{RST Y0071 H
H H K :
- {T0 o008 0108 D2 2 H ... The on-demand function
starts working.
X0083
66 | {PtF M1 H.... Transmission completed
flag
M1 X0087 H H K
70 | i} {FROM 0008 010C D4 1 H ... The on-demand error is stored.
0: No error exists.
K 1: An error exists.
- = 0 D4 ] {SET Y0070 H.... Transmission is normally
K completed.
5 = 1 D4 i, {SET Y0071 H.... Transmission is
CIRCUIT END abnormally completed.
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(2) Computer program (N88BASIC)

1000 ' ! !
1010 ' | Example of AJ71UC24 on-demand function program H
1020 ' !
1030 ' ! !
1040 *ST1

1050 CLS 3 !'Screen initialization

1060 CH% =1 I'Channel number

1070 ’

1080 ' ! Open and initial settings of RS-232C are made. !
1090 OPEN "COM:E71NN" AS #CH% I'Communications mode and other specifications are set.
1100 ON COM GOSUB *WARIKOMI :COM ON :'RS-232C interruption is set.

1110 ’

1120 ' ! Main program !
1130 *MAIN

1140 CLS

1150 LOCATE 10, 1 :PRINT "MAIN PROGRAM IS RUNNING."

1160 LOCATE 10, 3:PRINT "WHEN ON-DEMAND FUNCTION IS EXECUTED"

1170 LOCATE 10, 4 :PRINT "INTERRUPTION PROGRAM WILL RUN.*

1180 LOCATE 1, 10

1190 FOR 1%= 1 TO 100 : PRINT USING"### *; |% ;

1200 FOR J%= 1 TO 100

1210 NEXT J%

1220 NEXT 1%

1230 LOCATE 1,10

1240 FOR I%= 1 TO 100 : PRINT " “

1250 FOR J%= 1 TO 100

1260 NEXT J%

1270 NEXT 1%

1280 GOTO *MAIN

1290 !

1300 ' ! Interruption program !
1310 *WARIKOMI .

1320 CLS

1330 IF LOC(CH%)=0 THEN RETURN

1340 LOCATE 25, 1 : PRINT "DATA IS RECEIVED FROM AJ71UC24."

1350 LOCATE 25, 2:PRINT "RECEIVED DATA ASCIl CODE (HEXADECIMAL)"

1360 FOR WT%= 1 TO 1000 : NEXT WT%

1370 RD$=INPUT$(LOC(CH%),#CH%) :MAX%=LEN(RD$)

1380 FOR L%=1 TO MAX%

1390 A$=MID$(RD$,L%, 1)

1400 PRINT SPC(35)RIGHT$("0"+HEX$(ASC(A$)),2)

1410 NEXT L%

1420 LOCATE 25, 23 : PRINT "PRESS A KEY TO RETURN TO MAIN PROGRAM."

1430 *REST

1440 IK$=INKEYS$ : IF IK$=" " THEN *REST

1450 RETURN
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On-demand function

Computer program

{ START | Sequence program

v *ST1
| Initial setting are made. j

I RS-232C OPEN |

| RS-232C interruption is set. |

*MAIN

Main program is
running.

*WARIKOMI

[ RETURN

Received data
is displayed in
ASCI! codes.

*REST
Press “Y" or "N* key.

The name with an asterisk (*:}) is a

[ RETURN ] label name used in the program.
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(3) Operation on training machine

Write the sequence program described in 1) to the PC CPU, and the BASIC
program shown in 2) to the computer.

After writing the programs, run each of them.

If there is no error, start a computer link operation following the procedure

below:

1) The CRT display of the computer shows the numbers from 1 to 100 in

sequence.

(Interruption input waiting state by the on-demand function)

MAIN PROGRAM IS RUNNING.
WHEN ON-DEMAND FUNCTION IS EXECUTED
INTERRUPTION PROGRAM WILL RUN.

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

........... (Serial numbersj...................99 100

Computer Display 1)

2) When the X0 is turned on, the sequence program commands the
AJ71UC24 to execute the on-demand function, thereby transmitting data
"12345678H" to the computer.

On the computer, the interruption processing routine is executed, and the
received data is displayed.

& o
D o D 16 HO000 D 32 Ho000
D 1 HSe78 D 17 HO0000 D 33 Hoooo
D 2 Ho120 D 18 H0000 D 34 Hoo0O
D 3 HO002 D 19 H0000 D 35 Hoo00
D 4 Ho00) D 20 Hoooo D 36 Hoo00
D S HO0000 D 21 Hoooo D 37 HO0000
D & HO0000 D 22 H0000 D 38 Hoo00
0 7 Hoooo D 23 Hoo000 D 39 H0000
D 8 H0000 D 24 Ho000 D 40 HO000
D 8 HO0000 D 26 HO0000 D 41 Hoooo
D 10 HO000 D 26 Ho000 D 42 H0000
D 11 HO000 D 27 HO000 D 43 H0000
D 12 Ho000 D 28 H0000 D 44 HO000
D 13 Ho000 D 29 Ho000 D 45 HO000
D 14 H0000 D 30 HO000 D 46 HO0000
D 15 H0000 D 31 HO000 D 47 HO0000

fMonitoring starts

MW G35 SN RS IS THEE: SRS 9Reimero dhos

DATA IS RECEIVED FROM AJ71UC24.
RECEIVED DATA ASCIl CODES (HEXADECIMAL)

02 «,STX
30 } 00
30
46

; FE
e

35 "12345678"

03 « ETX
PRESS A KEY TO RETURN TO MAIN PROGRAM.

PHP Display (batch-monitoring)
Check these points!

Computer Display 2)

When the computer screen does
not change from 1) to 2) even after
the X0 is turned on.

When the data set on the PC CPU
and that received by the computer
\ do not match each other.

\

« [s the sequence program (1) written to the PC
CPU?

e Are the cable connections (Section 3.3)
correct?

» Are the computer settings (Section 3.4) and the
AJ71UC24 switch settings (Section 4.1)
correct? Yy
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(4) Outline of data communications by the on-demand function
PC CPU AJ71UC24 Computer
X0 ON Suter memory
XO @ xol__{ Address
e row 1 .';'I 2)Datals
| 1) Data is written. transmitted. 4) Interruption
When the X0 is turned on, TonB izoH | C program is
the PC CPU executes the e o e I executed.
on-demand function to 1 st HI  etarts working. wl5s78u
transmit data.
3) Transmission is
completed.

1) As soon as the PC CPU writes data to the buffer memory in the AJ71UC24
on the TO instruction, the on-demand function starts working, and the
on-demand being executed signal (X83) is turned on.

2) The AJ71UC24 converts the written data into ASCII codes, and transmits
it to the computer.

3) On completion of data transmission, the AJ71UC24 turns off the on-
demand being executed signal (X83).

4) When it receives the data, the computer executes the interruption
processing routine, and displays the received data.

— Send data (BIN)
AJ71UC24 "123456789"
PC CPU
quugnog Step0 END Swp 0 END  Swpo
program | = | ! ! I
1)
112|3(4|516|7|8
On-demand
pot Computer[en {2 ] oa e | e | e |en [ssa] asch
executed
AJ71UC24 3)
N
I /ﬁﬁumomovyl
2)
\/
Computer
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5. COMMUNICATIONS IN THE NO-PROTOCOL MODE
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This section describes the communications procedure in the no-protocol

mode to be followed in this guidebook.

Section 3.4 are executed.

......... Operations up to the loopback test described in

...... Stop the PC CPU to write the sequence program.

...... Make 1/0 allocation for communications by a

...... Create a sequence program

Section 5.1.

Initialize the PC CPU.

Run the PC CPU.

dedicated instruction for computer link
operations. Refer to Section 5.4.

for computer link

operations on the A7PHP, and write it to the PC
CPU. Refer to Sections 5.5.1 and 5.6.1.

Set the switches to perform computer link
operations in the no-protocol mode. Refer to

I Creating a computer program |. ......... Create a BASIC program for data

communications in the no-protocol mode.
Refer to Sections 5.5.2 and 5.6.2.

l Running computer program I. ......... Run the created BASIC program.

I Receiving data from computer I- ---------

Refer to
Section
5.5.3.

Displaying data | .......... Data is shown on the CRT display.

: Operation on PC

Receive data on the
training machine.
Refer to Section
5.6.3.
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5.1 Setting Switches on the Computer Link Module AJ71UC24

Set the setting switches on the AJ71UC24 as illustrated below:

28 1568
20 e Mode setting switch
2.NEU- -4-CN
2.ACK. -4.58 I
2<NAX- -4-PRO
ll-NEU- 4-310
4-ACK-
4-NAK- - CPURWY Set the switch to 5.
4.80- -COM
a-Fo- h-Bd
-B0
. B (RS-232C interface:
Station number No-protocol mode)
setting switches p——— .
D]
:::::::::';
STATId:N NO. 1:
]
@
H
o |5
Cl|
o
=™
m 1
om ‘: \ Transmission specifications setting switches
Set the switches to om|!
station number 0. 1K Setting of
Setting Setting
_____ jom | 3 Setting Description
== = Switch Switch Positlon
o OFF
SW11 |Main channel setting (RS-232C)
oM | SW12 |Data bit setting OFF (7 bits)
awi| om SW13 OFF
RS222C 12| Cam Transmission speed setting |OFF
i) om| | SWi4 pee 9 |(s008Ps)
o ma| FSW1S on
17] =3 Parity check y
) 18| om| | SW16 | anieqrdisabled ON (Enabled)
RS422 21| om SW17 |Ever/Odd parity setting ON (Even)
Rs-485 Z1 oo | SW18 |stop bit setting OFF (1 bit)
24| M| | SW21 [Sum check enabled/disabled |OFF (Disabled)
SDA Write during RUN
() Dllse SW22 | 1 i pied OFF (Disabled)
soa I® SW23 Computer link/Multidrop fink |ON (Computer
o[ )]lre selection link)
@I NC SW24 |Unused —
roe ] (9)

POINTI

When a module other than the AJ71UC24 is used as computer link
module, data communications described hereinafter can be executed
by setting the corresponding switches as shown above.
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5.2 Description of Indicator LEDs Related to the No-Protocol Mode

The table below shows the states of the indicator LEDs on the AJ71UC24
during data communications in the no-protocol mode in the system conflgu-

ration described in Section 3.1.1.

LED Name

Functlon of LED

LED ON

LED OFF

Corrective Action

RUN

Indicates the operation status of
the AJ71UC24.

Normal

Module trouble

¢ Check the switches SW13 to
SW15 and SW23 for settings.

* Check the mode setting
switch 1o see if it is set at the
right number.

2-SD

Indicates the status of data
transmission from the
AJ71UC24 to the computer.

Flickers during data
transmission.

Data not transmitted

2-RD

Indicates the status of data
reception by the AJ71UC24 from
the computer.

Flickers during data
reception,

Data unreceived

o If the LEDs do not flicker even
after the computer sends a
command, check the cable
connections.

2-NEU

Error

Normal

* Check the mode setting
switch to see if it is set at the
right number.

2-C/N

Indicates the communications
status between the AJ71UC24
and the PC CPU.

Communications error

Communications normal

o Check the switch SW22 (write
during RUN enabled/disabled)
for setting.

2-PIS

Indicates a parity error.

Parity error

.

Normal

The received data does not
match the transmission
specifications settings.

« Match the transmission
specifications of the
AJ71UC24 with those of the
computer.

e Check the transmission
specifications setting switches
for settings.

2.810

Indicates the data reception
status.

Reception error

Normalt

The received data does not

maitch the transmission

specifications settings.

* Maitch the transmission
specifications of the
AJ71UC24 with those of the
computer.

« Check the transmission
specifications setting switches
for settings.

+ Lower the transmission speed.

* Reduce the slze of the data
transmitted from the computer.

CPU RW

indicates the communications
status between the AJ71UC24
and the PC CPU.

Flickers during

communications (or comes
on during suspension).

Communications error

o Check the PC CPU and the
computer for operation status.

« Check the mode setting
switch to see if it is set at
right number.

COM

Indicates the function selected.

Computer link

Multidrop link

« Set the switch SW23
{computer link/multidrop link
selection) to ON.

B0

B1

B2

Indicates the transmission speed
setting (settings of the switches
SW13 to SW15) at 4800 BPS.

Error

Normal

Error

Normal

Normal

Error

« Check the switches SW13 1o
SW15 (transmission speed)
for settings.
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5.3 Settings for the No-Protoco! Mode
5.3.1 Buffer memory allocation

The following list shows the buffer memory areas to be used for the no-
protocol mode.

In data communications in the no-protocol mode described herein, data is
read out from or written to the areas with the mark % by the sequence
program.

Regarding the buffer memory addresses 100H to 11FH except the above, do
not change their settings from the default values.

No-Pro-

Address Buffer Memory Address Name Default Vatue

OH *
1H
to
7FH
80H
81H
to
FFH

100H
101H
102H
103H

104H
105H
106H

107H
108H
109H
10AH
10BH *
10CH
10DH
10EH
10FH RS
110H
111H

rRRlarspeciying lragamssion:me

112H Bidirectional mode setting area 0 (No-protocol mode) -

113H Time-out check time setting area 0 (Infinite) =
114H Area for specifying data valid/invalid in simul t isSi 0 (Data valid) -
115H Area for specifying check sum enabled/disabled 0 (Check sum enabled) -
116H {Data tr ission errors storage area 0 -
117H Data reception errors storage area 0 -
118H
119H

11AH

11BH
11cH A o6 e h eantiolie
11DH B
11EH
11FH

120H
to
DFFH

The symbols @, O, A, and — in the No-Protocol column of the above list represent the following:

® : Area from/to which the PC CPU can read out/write data and from which the computer can
read out data.

: Area from/to which the PC CPU and the computer can read out/write data.

: Area from which the PC CPU and the computer can only read out data.

: Area which is unused for the no-protocol mode.

1 >0
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5.3.2 /O signals for PC CPU
The following tables show the I/O signals available for the no-protocol mode.

(1) Input signals (AJ71UC24 — PC CPU)

Input Signal Signal Name Description

A Turned on when the PC CPU has transmitted data.

Turned on when the AJ71UC24 recives data from the external device after
the power to the module was turned on.

& &7 DY ¢ignils Turned on when the AJ71UC24 is ready to operate.

XnD Watch dog timer error  |Turned on when the AJ71UC24 is unable to operate.

(2) Output signals (PC CPU — AJ71UC24)

Description
Turned on when the data in the buffer memory in the AJ71UC24 is
transmitted from the PC CPU to the computer after the AF71UC24 was
turned on.
Turned on when the PC CPU has read the data received by the AJ71UC24
from the external device.

The shading blocks are signals used in this guidebook.
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(3) Handshake 1/0 signals in the no-protocol mode
Such signals as used to transmit data from the sequence program to the
external device or allow the sequence program to detect and read out
data from the external device are called handshake 1/O signals. They are
necessary for data communications in the no-protocol mode.
The table below shows the handshake I/O signals.

Signal Timing
The sequence pro-
gram uine it off.
PC CPU Y(n+1) O (Request to send) The sequence program The AJ7T1UC24
l tusns it on. tums it off.

External device | Xn0 (Transmission completed)

The AJ71UC24 turns it on.
The AJT1UC24

Xn1 (Request to read out turns it off.
External device |received data) The AJ71UC24 turns it on. The sequence
J. p;?gnm turns it
Off.

PC CPU Y(n+1) 1 (Received data read
out completed) The sequence program turns it on.

(Note) The I/O signal numbers Xn0 and Y(n+1) depend on the slot in which
the AJ71UC24 is loaded.
The following figure is a loading example.
In the system configuration descrbed herein, the AJ71UC24 is used
for X-Y80 to 9F, as shown in the figure below.

3 4 {Slot No. )

Power A3U Input | Output
supply (AX42) [ (AX42) ¢
chPU 64 64

Xn0 = X80
Xn1 = X81
%00 Y40 Y (ne1)0 = YO0
to to to Y (pet)1 = YOI

X3F  Y7F  X-YO9F
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5.4 /0 Allocation of the Computer Link Module

The sequence program for data communications in the no-protocol mode uses
dedicated instructions for the computer link module.

I/0 allocation of the module is made by setting parameters of the GPP
function.

The module is loaded in the PC CPU, as illustrated below:

0 1 2 3 4 (Slot No. )

Power A3U
supply CPU

X00 Y40  X-Y80
to to to
X3F  Y7F  X-YOF

The following is an example of I/O allocation by the GPP function (SW1SRXV-
GPPA) of the A7PHP.

[Start 1/O allocation]

-(1) Select "2: Parameters” on the Menu window. ([T], [{] —»
[RETURN] or [2])

: Online
: Graphic Drawing
Printer
: File Maintenance
: Options
: Initial Setting
End
ite End

LA SRAM Write
et

PORNOIASL

(2) Select "4: I/0 Allocation” on the Parameters menu window.
([T] or [{] = [RETURN] or [4]) :

=t

(3) The I/O Allocation window opens.

ol1}j2]3 78910“12'131415

1617[18 |9|20 21 2223!242526[27 28]29]30]31

32]33 MISSISGI37 38|39 40141 42|43 44/45/46/47|

40'43[50!5!'52[53 54'55 _56'57 58|59 60]61|62/63

Vacent 1: Opoint lhput 616 point Ouput A: 16point FunctionE: 16 point
St (S) 2' 16 point Module 7 32 pont Module B 32 point Module F.32 point
s0zpont X saspomt ™ Ciaspamt ) G aspony
4:48 point 9:64 point D: 64 point H:64 point
5:64 point

R ; (4) Press the [F1] (Type) key.
ABRARARE . The Module Type window opens on the 1/0 Allocation
window.

16{17]18]19[20]21]22)

32|33 ulasl.» 37 aalas

1
2
3
4
lsllslSOIS!ISZ 53] 54I5! :
Vecant 1 Opoint lnput 6 16pont Quipus pzw 4
Siot (S) 2: 16 pomt Module 7- 3z pont Module "¢ 5. s r sc pont
3.32pomt 0 gaspomt V' Caspomt () G a8 poini
4: 48 point 9 64pont D:64 point H: 64 pont|
5: 64 pont
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(5) Specify modules in the Module column of the Module Type
window.

Select the modules by pressing the corresponding keys
among [1] to [9] and [A] to [H].

Move the cursor to the slot numbers using the [T], [{] or
[RETURN] key.

nput 6, 16point Quput A' 16 point FuncmnE 16
Muduln 7 32pont Wodul B: 32 pont llndulo

¢ () t Gprenl
% * " e¢pont a) Input module (X) 64 b) Output module (Y) 64
points, points,
[9] » [RETURN] [D] - [RETURN]

¢} Function module (F) 32 points.
[F] - [RETURN]

(6) Next, enter the module types.
Move the cursor to the Module Type column using the [-]
key. At the bottom of the screen, a list of module types with
: the identical device points are displayed.
Y 3: 0pont lopa_ & 1epont Curus [ lp' o Select the right module type by pressing the corresponding
::g;g:; A e g;:m;“’ 3;;:::; key among [F1] to [F10] and [Shift+F1] to [Shift+F10].
If the corresponding module type cannot be found, enter the
module type directly from the keyboard.

SR

a) AX42 b) AY42
[F1] - [RETURN] [F1] » [RETURN]
(or[A] > [X] > [4]1 > 2]  (or [A] - [Y] - [4] - [2]
— [RETURNY}) - [RETURN])

c) AJ71UC24
[Al - [J] = [7] - [1] = [U] - [C] - [2] - [4] - [RETURN]

After all necessary settings are made, press the [End] key. The
1/0 Allocation window will reappear.

(7) Give the [End] key a press to terminate the setting operation.

12||a|14 15|
2326]30!3!

«alufesleclr]| (Note) Be sure to press the [End] key after the setting operation.
ols1/ezles) If the I/0 Allocation window is closed without _pressing

the [End] key, the set data will be lost.

Vacant t: Opomt Input  6: 16 pont Ouput A: 16 pomt FunctionE: 16 point,
Sot{S) 2- 16 pont Moduls 7. 32 point Module B-32 pomt Module F- 32 point
3:92pom (0 5 48 pont €. 48 point G: 48 point
4: 48 point 9. 64 point 0:64 point H: 64 point,

POINTI

When module types are set on the 1/0 Allocation window:

o Dedicated instructions (PR/PRN/INPUT) for the computer link
module are available.

When a dedicated instruction for the computer link module is used:

 Data can be transmitted and received, regardless of /0 signals or
buffer memory addresses.

» The data transmission/reception program can be simplified.
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5,5 Transmitting Data from the PC CPU

(Practice)

Transmit data from the PC CPU to the computer.
The data is to be transmitted in word units.

When the X0 is turned on, the character data "ABCDEFGH" (in ASCII codes)

is written into the buffer memory of the AJ71UC24 on the PRN instruction

from the sequence program.

When the X1 is turned on, the written data goes to the computer in the

no-protocol mode.

The computer shows the received data on the CRT display.

5.5.1 Sequence program

[When using a dedicated instruction (PRN)]

X87: AJ71UC24 READY signa!

X0087 PH H K K
o} [TO 0008 010B 1 1
X0000 PK
10 | {MOV 4 Do
5 [ASC ABCDEFGH D1
. g
{SET Mo
X0001 MO  X0087
301 | |} I} [LEDB PRN
H
- {sus 0008
s [LEDC DO
! [LEDC D1
s [LEDC M1
- _ {LEDRH
M1  X0087
soH | {1 {SET Y0070 H
X0002
e2(— | {RST Y0070 H
CIRCUIT END

H
H
H
H
H..
H
H
iy
H

... No CD terminal check

... All send words are stored

into DO.

... The send data is stored

into the data registers D1
to D4.

Data of the specified
bytes is transmitted.

... The number of points to

be transmitted is set.

Head device number of

send data

... M1 is turned on when the

instruction is completely
executed.
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[When using a basic instruction (TO)]

X80: Transmission completed
X87: AJ71UC24 READY signal
Y90: Request to send

X0087 PH H K K
oM | . {TO o008 010B 1 1 H... No CD terminal check
X0000 PK
10| [Mov 4 Do K
5 {ASC ABCDEFGH D1 H
- {sET M0 H
X0001 MO
30l | I} {PLs M2 H
The contents of the
M2 X0087 X0080 Y0090 H H K data registers DO to D4
35t} | ——f {TO 0008 0000 DO 5  TH..are written to OH and
. the subsequent buffer
memory addresses.
s {SET Y0090 H... A request to send is set.
X0080
a9H | [RST Y0090 H... A request to send is
reset on completion of
. transmission.
s {SET Yoo70 H
X0002
524 | - {RST Y0070 H
CIRCUIT END

5.5.2 Computer program (N88BASIC)

1000 | —————eeeee— e —_ e, e, e e e —— !
1010 | Example of AJ71UC24 no-protocol mode program

1020 | (transmitting data from PC CPU)

1030 ' |, ———_———— |
1040 *STH

1050 CLS . * Screen initialization

1060 CH% =1 : * Channel number

1070 '

1080 @' | ——————— e ————— Open and initial settings of RS-232C are made, — — — — — — — — — — — — — — — !
1090 OPEN "COM : E7INN" AS #CH% : * Communications mode and other specifications are set.
1100 ° | e e e e Dataisreceived, — — — — —— — — — — — — — — — — — ] |
1110 *JYUSIN

1120 CLS

1130 LOCATE 6, 1 : PRINT ***DATA IS RECEIVED FROM PC IN NO-PROTOCOL MODE.”

1140 *JYU1

1150 IF LOC (CH%) <> 0 THEN *RD

1160 LOCATE 10, 5 : PRINT "WAITING FOR DATA TO BE RECEIVED!"

1170 LOCATE 10, 8 : PRINT "TRANSMIT DATA FROM PC.* : GOTO *JYU1

1180 M

1190 ————_——,—,—,—ee e — — — Data is read out from buffer memory. — — ~e — e - — — — ——————— — §
1200 *RD

1210 B$=""

1220 *RD1

1230 FOR 1% = 0 TO 1000 : NEXT 1%

1240 IF LOC {CH%) <> 0 THEN B$ = B$ + INPUTS$ (LOC (CH%) , #CH%) : GOTO *RD1

1250 "

1260 ° | s e e ———— Received data is displayed, — — — — — — — — — — — — — — — — |
1270 LOCATE 10, 5 : PRINT *“READ DATA = * ; B$ .

1280 LOCATE 10, 8 : INPUT "RECEIVE AGAIN (Y/N}?* ; ¥Y$

1290 IF Y$ = "Y" THEN *JYUSIN

1300 '

1310 CLOSE

1320 END
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Transmitting data from the PC CPU

Computer program 4 Sequence program

| START ]

*ST1

When the X0 is turned
on, words are stored
into DO, and character
data “ABCDEFGH"
into D1 to D4.

Initial settings are made.

RS-232C OPEN

The X1 is turned on.

*JYUSIN
Data is received.
Data
N *JYU1
Data received? The M1 is turned on.

Message “WAITING Y

FOR DATA TO BE .

RECEIVEDI® is dis-

played.
*RD

Data is read out from
buffer memory.

*RD1

Readout OK?

Data is displayed.
"READ DATA ="

Press "Y" or "N" key.

CLOSE

The name with an asterisk (*;:1) is a label name used in
the computer program.
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5.5.3 Operation on training machine

Write the parameters described in Section 5.4 and the sequence program
shown in Section 5.5.1 to the PC CPU, and the BASIC program explained in
Section 5.5.2 to the computer.

After writing the parameters and the programs, run each of the programs.

If there is no error, start a computer link operation following the procedure
below:

1) Turn on the X0. The words of the send data to the computer will be stored
into the data register DO, and the send data into the data registers D1 to
D4. Check by the batch-monitoring function to see if the data is completely

stored.
Device? [D0 ]
D 0 Hooo4 D 16 HO00O D 32 Ho000
D 1 ez D 17 ouo D 39 ouno **TRANSMITTING DATA FROM PC IN NO-
444 1 4 (1]
D 3 H464S D 18 HO000 D 35 HO0000 PROTOCOL MODE
D 4 H4847 D 20 HO000 D 36 HO000
D & Hooco 8 22 1000 D 36 Hooso WAITING FOR DATA TO BE TRANSMITTED!
D 7 Hoooo D 23 Ho000 D 39 HO0000
D 8 H0000 D 24 HO000 D 40 HO000
D 9 H0000 D 25 H0000 D 41 H0000 TRANSMIT DATA FROM PC.
D 10 H0000 D 26 H0000 D 42 HO000
D 11 HO000 D 27 HO000 D 43 HO000
D 12 HO000 O 28 HOO00 D 44 HO000
D 13 HO000 D 29 HO000 D 45 HO000
D 14 HO000 D 30 HO000 D 46 HO000
D 1S Hoo00 D 31 HO000 D 47 HO000

PHP Display (batch-monitoring) Computer Display

2) Turn on the X1. The send data stored in the data registers DO to D4 will
be written to the buffer memory addresses HO to H4 of the computer link
module and transmitted to the computer.

Address? (Y8 HO

0000 HO004 0010 H0000 0020 H0000

ggg; mz; g:; l_“ml-«mmo gg :m **RECEIVING DATA FROM PC IN NO-
L1

0003 H4e4s 0013 H0000 0023 H0000 PROTOCOL MODE

0004 He847 0014 HO000 0024 HO000

0005 H0000 0015 HO000 0025 H0000

0008 H0000 0016 HO000 0026 H0000 READ DATA = ABCDEFGH

0007 H0000 0017 H0000 0027 H0000

0008 H0000 0018 H0000 0028 H0000

0009 H0000 0019 H0000 0029 H0000 RECEIVE AGAIN (Y/N)?

000A H0000 001A H0000 002A H0000

0008 H0000 0018 H0000 0028 H0000

000C H0000 001C 10000 002C H0000

0000 HO000 001D H0000 002D H0000

000E  H0000 001E HO000 002E HO000

000F H0000 001F  H0000 002F H0000

PHP Display (batch-monitoring buffer) Computer Display
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MELSEC-A

(-———— Check these points! ~

» After setting data on the PC
CPU, the request-to-send
signal was turned on, and
the data was transmitted to
the computer.

Although the AJ71UC24
turned on the transmission
completed signal

» Is the sequence program (Section 5.5.1)
**RECEIVING DATA FROM PC written to the PC CPU?
IN NO-PROTOCOL MODE** + Are the AJ71UC24 mode setting switch set-
ting (Section 5.1), the cable connections
WAITING FOR DATA TO BE | is displayed. (Section 3.3), and the 1/0 allocation (Section
RECEIVED! 5.4) correct?
TRANSMIT DATA FROM PC. Check the indicator LEDs on the AJ71UC24
(Section 5.2), then reexamine the setting
and the connections.

*» When the data transmitted
by the PC CPU and that
received by the computer
do not match each other.

Are the computer settings (Section 3.4), the

“RECEIVING DATA FROM PC AJ71UC24 switch settings (Section 5.1),

IN NO-PROTOCOL MODE** and the computer program (RS-232C set-
tings) settings (Section 5.5.2) correct?

READ DATA = | 7} Check the indicator LEDs on the AJ71UC24

RECEIVE AGAIN (Y/N)? (Section 5.2), then reexamine the settings.

After making the correct settings, reset the PC CPU to
restart communications.

5-13



5. COMMUNICATIONS IN THE NO-PROTOCOL MODE

5.5.4 Outline of transmitting data from the PC CPU in the no-protocol mode

MELSEC-A

The figure below outlines the flow of data transmission from the PC CPU in
the no-protocol mode carried out in Section 5.5.3.

The XO is turned on.

PC CPU

X0 @

The X1 is turned on.

B

X1 @

When the X0 is turned on, the PC CPU
writes the number of words contained

in the send data 1o the data register

DO, and the send data to the data regis-
ters D1 to D4.

When the X1 is turned on, the PC CPU
executes the PRN instruction to write
the send data into the buffer memory
(OH to 4H).

|

X0

=

Data is transmitted.

AJ71UC24

>

(Address  Buffer memory

Data

Computer

L

p

| 1) Requesttosend |

f

completed

2) Transmission

u[n

Monitor

A7PHP

1) *As soon as the request to send is turned on, the AJ71UC24 transmits
data to the computer.

2) When all the data is transmitted, the AJ71UC24 sends the transmission
completed signal (X80) to the PC CPU to complete a cycle of data
transmission.

: The PRN instruction is automatically executed when the request to send

to and the transmission completed signal from the AJ71UC24 are turned
on or off internally. It is not necessary to turn them on or off with the
sequence program.

™

PC CPU
Step 0 END Step 0 END Step 0 END Step 0
Sequence .
program 'Tl 1
o)
g0/
Request-to-send signal
(Y90)
Transmission completed I
signal (X80) I } (
AJ71UC24 M1 V \
(2)) Buffer memory—l
\V
Computer

5-14
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5.6 Receiving Data from the Computer

(Practice)

The PC CPU receives data from the computer.
The data is to be received in word units.

The computer transmits data entered through the keyboard to the PC CPU.
The PC CPU reads out the received data from the buffer memory in response
to the INPUT or FROM instruction from the sequence program.

5.6.1 Sequence program

[When using a dedicated instruction (INPUT)]

X87: AJ71UC24 READY signal

X0087 PH H K K
L I i
0 _| | {TO o008 010B 1 1 } No CD terminal check
PK
L {Mov 10 Do H.The allowable size of
received data is set.
X0081
15 | {LEDB INPUT H.. Data is received.
r H

- {sus ooos K
The allowable size of
received data is set. (The

- {LEDC Do ]— received data is stored
into the data register
D1.)

5 {LEDC D2 ]- Head device number of
received data storage
area

! [ i

LLEDC Mt }...The M1 is turned on
when the instruction is
completely executed.

| {LeDRH

L
)50002 ; P K K
42 -—'. LFMOV 0 D1 50 ]' Fifty data are cleared
from the D1 to zero.
CIRCUIT END
. .. ) X87: AJ71UC24 READY signal
[When using a basic instruction (FROM)] X81: Request to read received data
Y91: Received data readout completed
X0087 PH H K K
oH! {TO 0008 010B 1 1 H--. No CD terminal check
X0081 PH H K
1o0H| { FROM 0008 0080 D1 1 H... The size of the received
. P data is read.
- {MOV D1t b4 H
PH H KZ

- —{ FROM 0008 0081 D2 0 H--- Only the received data is
read.

- —{ Y0091 DH... Readout is completed.

X0002 PK K
35H {FMOV 0 D1 50 H... Fifty data are cleared
from the data register D1
to zero.
CIRCUIT END

5-15
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5.6.2 Computer program

1000 ’ —_—— - ———,———.—,——e——eer————————_——_——_e—ee——— e —— !
1010 ! Example of AJ71UC24 no-protocol mode program

1020 ' ! (receiving data from computer)

1030 ' —_—— - —_—_— !
1040 *ST1

1050 CLS : ' Screen initialization

1060 CH% =1 :' Channe! number

1070 CR$ =CHR$ (&HD) :' CR code

1080 LF$ =CHR$ (&HA) ' LF code

1090 ’

1100’ Jl————————— Open and initial settings of RX-232C are made. — — — — — — — — — — !
1110 OPEN "COM : E7Z1NN" AS #CH% : ' Communications mode and other specifica-
1120 ! tions are set.

1130 ° —_———— e — Data is transmitted, — — — — — — — — — — — ——_—— !
1140 *SOUSIN

1150 cLs

1160 LOCATE 6, 1:PRINT "*TRANSMITTING DATA TO PC IN NO-PROTOCOL MODE**"

1170 LOCATE 10, 5 : INPUT "SEND DATA" ; SD$

1180 PRINT #CH% , SD$ ; CR$ ; LF$ ;

1190 LOCATE 10, 8 : INPUT "DATA TRANSMISSION IS COMPLETED. RESET AND RETRANSMIT (Y/N)?* ; Y$
1200 IF Y$ ="Y" THEN *SOUSIN

1210 !

1220 CLOSE

1230 END
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Receiving data from the computer

Computer program

( START ]
*ST1

Initial settings are made.

RS-232C OPEN

*SOUSIN Sequence program

A message is
displayed.

Send data is
entered.

Data is transmitted. { Data >

Press "Y" or "N" key.

CLOSE

} is a label name used in

.....

the computer program.

5-17
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5.6.3 Operation on training machine

Write the parameters set in Section 5.4 and the sequence program described
in Section 5.6.1 to the PC CPU, and the BASIC program shown in Section
5.6.2 to the computer.

After writing them, run each of the program.

If there is no error, start a computer link operation following the procedure
below:

1) Enter send data from the keyboard connected to the computer, and
transmit it to the PC CPU. (For example, [1] [2] [3] [4] [5] [RETURN])

*"*TRANSMITTING DATA TO PC IN NO-
PROTOCOL MODE™"

SEND DATA?

Computer Display

2) The data transmitted from the computer is written into the buffer memory
(H81 ~ ) in the computer link module.

7

0o )

0o
1
2
3
4
5
€
7
8 Ho00o
L]
0
1
2
3
4
s

1
§

H323t D18

EVBUBRVBNEIF

. DDODOUDDUDDUDODDDOD

. ot oh b wa s
> ODDUDOOOOODDOO

X

HO000 D 32 H000O

Hooo D 33 Hoooo “*TRANSMITTING DATA TO PC IN NO-
pioeed D 34 oo PROTOCOL MODE**

H0000 D 36 HO000

oserd B % t00 SEND DATA? 12345

H0000 D 39 HO000

HO000 D 40 HO000

Hoooo D 41 Hoooo DATA TRANSMISSION 1S COMPLETED.
Hoooo Fritens RESET AND RETRANSMIT (Y/N)?

HO0000 D 44 HOO00 .

HO0000 D 45 H0000

H0000 D 46 HO000

H0000 D 47 HOO000

PHP Display (batch-monitoring) Computer Display
0000 HOO004 0010 HO0000 0020 H0000
0001 H3231 0011 HO000 0021 HO0000
0002 H3433 0012 H0000 0022 HO000
0003 HOD3S 0013 HO000 0023 H0000
0004 HOOOA 0014 HO000 0024 HO000
0005 HO0000 0015 HO000 0025 H0000
0006 HO000 0016 HO00O 0026 HO0000
0007 HO000 0017 HO000 0027 H0000
0008 l-qoooo 0018 HO000 0028 HO000
0009 H0000 0019 HO0000 0028 H0000
000A HO000 001A HO0000 002A H0000
0008 HO000 0018 HO000 0028 H0000
000C HO000 001C HO000 002C HO0000
000D HO000 001D HOO000 002D H0000
000E HO000 001E HOO000 002E HO000
000F HO0000 001F HOO000 002F HO000
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S Check these points! ~

* Although the computer has
sent data and the message
telling that transmission is
completed is displayed on
the screen, the PC CPU
does not receive the data.

+ Is the sequence program (Section 5.6.1)

**TRANSMITTING DATA TO PC :
o written to the PC CPU?
N NO-PROTOCOL MODE - Are the AJ71UC24 switch settings (Section
SEND DATA? ={ 7777773 5.1) correct?
"""" Check the indicator LEDs on the AJ71UC24
DATA TRANSMISSION IS (Section 5.2), then reexamine the settings.

COMPLETED. RESET AND
RETRANSMIT (Y/N)?

* When data cannot be trans-
mitted from the computer

: » Are the computer settings (Section 3.4) cor-
**TRANSMITTING DATA TO PC rect?
IN NO-PROTOCOL MODE** Check the indicator LEDs on the AJ71UC24
R (Section 5.2), then reexamine the settings.
SEND DATA? =.___.__.}
After making the correct settings, reset the PC CPU to
restart communications.
\ J
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5.6.4 Outline of receiving data from the computer in the no-protocol mode

The figure below outlines the flow of data reception from the computer in the
no-protocol mode executed in Section 5.6.3.

Computer
Pocry 2) Request to read AJ71UC24 P
3) i d Buffer memory
< Data is read Address
|
80 < 1) Data ]

4) Readout completed

I Monitor '

A7PHP

1) As soon as it receives data from the computer, the AJ71UC24 writes it
into the buffer memory (received data storage area).

2) On receipt of the set end codes CR and LF (0D0AH), the AJ71UC24 sends
the *request-to-read signal to the PC CPU.

3) The PC CPU reads out the received data from the AJ71UC24 using the
sequence program.

4) After it has read out all the data, the PC CPU turns on the readout
completed signal (Y91). =
When the readout completed signal (Y91) is turned on, the AJ71UC24
turns off the request-to-read signal (X81), completing a cycle of data
communications.

* : The INPUT instruction is automatically executed when the request to read
from or the readout completed signal to the AJ71UC24 is turned on or off
internally.

It is not necessary to turn them on or off with the sequence program.

| [T

tep 0
Sequence Stop

program :
4)
Readout completed signal y
Y91) Z

i

(
Request-to-read signal
asTuczs [0, i - (~l——|_

I 2) Bu“_er memory ]

Computer
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6. COMMUNICATIONS IN THE BIDIRECTIONAL MODE

This section describes the communications procedure in the bidirectional
mode to be followed in this guidebook.

: N Operations up to the loopback test described in
Section 3.4 are executed.

Stop the PC CPU to write the sequence program.

Create a sequence program for computer link
operations on the A7PHP, and write it to the PC
CPU.

Refer to Sections 6.4.1 and 6.5.1.

Set the switches for computer link operations in
the bidirectional mode.
Refer to Section 6.1.

Initialize the PC CPU.

Run the PC CPU.

I Creating a program for computer L ......... Create a BASIC program for data
communications in the bidirectional mode.
Refer to Sections 6.4.2 and 6.5.2.

| Running computer program l ......... Run the created BASIC program.

| Receiving data from computer I' """"" 5:;3:’99'::;1 i‘:‘; the

Refer to Section 6.5.3.

Refer to
Section 6.4.3.

Displaying data |+ Data is displayed on the CRT display.

Operation on PC

l:‘ : Operation on computer
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6.1 Setting Switches on the Computer Link Module AJ71UC24

Set the setting switches on the AJ71UC24 as shown below:

&R Mode setting switch

Set the switch to 5.

Station number
setting switches

(RS-232C interface: Bidirectional mode)

IR
El

3 1
: @ .
N E
B
Fee=d=es &d
e
b om| k]
! 1B |mE0j!
1% ot ™~ Transmission specifications setting switches
S -1
. ] i Setting of '
Set the switches to Vooz o Setting | Setting Description Setting
station number 0. LAl Switch | Switch Position
° SW11 |Main channel setting 8:!‘:3,:-232C)
ON | SW12 |Data bit setting ON (8 bits)
swir| com| LSWI3 OFF
12 w0 ; i OFF
SW14 |Transmission speed setting
RS232C A = (48008PS)
:g -_5' SW15 : ON
17| =0 Parity check
18] Cmm Swie enab*ed/dlsabled ON (Enabled)
o 2] om SW17 |Even/odd parity setting ON (Even)
RS-42 g C--:l SW18 |Stop bit setting ) OFF (1 bit)
RS-485 24} .0
swa1 3:::»&27::;“1:;‘: OFF (Disabled)
Write during RUN
SDA
O] ®lse SW22 | gnabled/disabled OFF (Disabled)
sos ® SW23 Computer link/Multidrop link JON
®| FG selection {Computer link)
RDA l® ®l"° SW24 |Unused
L[]

POINTl

When a module other than the AJ71UC24 is used as computer link
module, data communications described hereinafter can be executed
by setting the corresponding switches as shown above.
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6.2 Description of Indicator LEDs Related to the Bidirectional Mode

MELSEC-A

The following tabie shows the states of the indicator LEDs on the AJ71UC24
related to data communications in the bidirectional mode in the system
configuration described in Section 3.1.1

Corroctive Action

LED Name Function of LED . LED ON LED OFF
' *Check the switches SW13 to
Indicates the operation status of SW15 and SW23 for settings.
RUN the AJ7T1UC2 4p Normal Module trouble *Check the mode setting switch
) to see if it is set at the right
_ number.
Indicates the status of data
2-SD transmission from the tilalfx‘:r:fsggrlnng data Data not transmitted *If the LEDs do not flicker even
AJ71UC24 to the computer. ) after the computer sends a
Indicates the status of data command, check the cable
2-RD reception by the AJ71UC24 from Flickers during data Data unreceived connections.
reception,
the computer.
*Check the mode setting switch
2-NEU _— Error Normal to see if it is set at the right
number.
Indicates the status of “Check the switch SW22 (write

2-C/N communications between the Communications error Normal during RUN enabled/disabled)

AJ71UC24 and the PC CPU. for setting.
The received data does not
match the transmission
specifications settings.
*Match the transmission

2-P/S Indicates a parity error. | Parity error Normal specifications of the AJ71UC24

with those of the computer.
*Check the transmission
specifications setting switches
for settings.
The received data does not
match the transmission
specifications settings.
*Match the transmission specifi-
cations of the AJ71UC24 with
indicates the status of data those of the computer.

2810 reception. Reception error Normal *Check the transmission specifi-
cations setting switches for
settings.

*Lower the transmission speed.
*Reduce the size of the data
transmitted from the computer.
*Check the PC CPU and the
Indicates the status of Flickers during computer for operation status.
CPU R/W |communications between the communications (or comes |Communications error *Check the mode setting switch
AJ71UC24 and the PC CPU. on during suspension). to see if it Is set at the right
number.
*Set the switch SW23 (computer

COM Indicates the function selected. |Computer link Multidrop link link/muttidrop link selection) to
ON.

BO Indicates the transmission speed |Error Normal *Check the switches SW13 to

B1 setting (settings of the switches g, rqr Normal SW15 (transmission speed) for

B2 SW13 to SW15) at 4800 BPS. Normal Error settings.
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6.3 Control Procedure and Data Settings in the Bidirectional Mode

This section describes the basic control procedure for data communications
in the bidirectional mode and the settings in the control procedure.

6.3.1 Control procedure and text structure

Communications

Control Procedure (Protocol)

When the PC CPU
transmits data to the
computer

N Error
Q code (!n case of error)
—> L ,H
Transmission sequence (ZLor
A | (When data is normally transmitted)
Cc
Computer K

| out ting area" (address 113H) in
into buffer memory.

: check the buffer memory.
!4—--—-—)!

Request to send /

(Y(n+1)0)

Transmission

completed (Xn0)

AJ71UC24 ta | Dataarea
ﬁ z:gm [specilied send] f::k The time-out check time be-
mja data tween data transmission and
L H L H response text reception is set
. A Time- In the *time-out check time set-

When the PC CPU
receives data from the
computer

—>

Transmission T T
sequence g | Data Data area Check
(1y | N | rength received data sum
Q passed to se-

uence program

Computer L,H q prog L, H \
L]

AJ71UC24 * (In case of {When data is normally

,’: Error error) A received)

code C
K K
mblbH
out from buffer memor

Request to read received \k
data (Xn1)

Received data readout
completed (Y(n+1)1)

Remarks

As soon as it detects an error in the middle of data reception in full- duplex transmission, the
AJ71UC24 sends the NAK signal (section indicated by an asterisk (*)). In such a case in half-
duplex transmission, it responds with an NAK signal after the data is all received.

Since the AJ71UC24 ignores the data it has received if an error occurs during reception, it
does not request the PC CPU to read out the received data.

The sum check in (1) and () can be omitted. Thus, this guidebook does not refer to check
sum communications.
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6.3.2 Data settings

MELSEC-A

This section describes the elements of data specified in the control procedure
for the bidirectional mode.

(1) Control codes
The following table shows control codes:
Control Code e .
Code (Hexadecimal) Description Function
ENQ 05H Enquiry 3:tdae indicating the start of send
Code to be sent to the
communicating device on normal
ACK O6H Acknowledge termination of data
communications.
Code to be sent to the
. communicating device on
NAK 15H Negative Acknowledge abnormal termination of data
communications.
(2) Data length

The number of bytes or words of the data area in the text is expressed

in 2- byte binary data.

The data length unit (words/bytes) depends on the contents of the buffer
memory address 103H (bidirectional word/byte setting area) in the

AJ71UC24.
This guidebook describes data transmissi

on and reception in word units.

[Example] The data length when "AJ71UC24" and the numeric value 100
are transmitted as data is as follows (unit: byte):

Data area
e i
g [Data E0064u Check
N |length Jups « ju epnaqn syanganpe ag# (100) sum
Computer & |oooax 7Sy A R Vi v 4:( 025FH
05| 0Ax 00 41..'4A_..|37...31ulssu'nu.azuluuis«loou SFn 02H
. Yb J
AJ71UC24 10 bytes
(H) b
Contents of 10 o - aad ~ b
addresses in __.lO|0|0|_0|0I0|0|0|0|0|0[0|1|0I1|Ol
memory \ A -
Y Y
(3) Data area

The data area is a series of 1 byte data.
be processed.

Data of codes 00H to FFH can
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Check sum

Check sum is the figures of the last two bytes (16 bits) of the sum of the data length and the
data area in the text, expressed in binary data.

When 1 is set for the area for specifying check sum enabled/disabled (address 115H) of the
buffer memory in the AJ71UC24, the check sum is not calculated.

Consequently, the text does not need to contain a check sum.

When not any check sum is enabled, the received data to the next control code (see (1)) will be
ignored after the data area equivalent to the data length in the text is received.

MELSEC-A

This guidebook refers to data communications with the area for specifying check sum en-
abled/disabled set to 1, and a check sum is not calculated.

For reference, an example of the contents of the check sum in text is given below:

[Example] The check sum when "AJ71UC24" and the numeric value 100
are transmitted as data is as follows (unit: byte):

. Data area ,
I i

T L}
Data H Check
# | sum

! 0064
longth [sps » v s7uaquagjenpusge »
:::AH A" RJ" TR Ryt G2 4"5 (100) | 025FH

0As 00w JIN'W.37MIGIM'55H'4M.SZNISM;GM.OON 5Fu 021
\ ) A A

Y
AJ71UC24

pD2m

Computer

0AH+00H+041H+4AH+37H+31H+
55H+43H+32H+34H+64H+00H

Sum = 025FH

(H) B (D)
b1 ~ b8 b7 ~ b1 b0
contents of 014¢H  —0|0lo{o[o[o]1]o]o|1[of1]1]1]1]1}
J

addresses in memory A
Y

02H 5;H (L) (H)

T =
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6.3.3 Buffer memory allocation

The list below shows the buffer memory areas to be used for communications
in the bidirectional mode.

In data communications in the bidirectional mode herein, data can be read
out from and written to the areas with the symbol % using the sequence
program.

Regarding the buffer memory addresses 100H to 11FH except the above, do
not change their settings from the default values.

Address
oH wf
1H

to
7FH

80H

81H
to
FFH

100H
101H
102H
103H

104H

105H
106H
107H
108H

Bufter Memory Address Name Default Value Btlldlre::-

127 (Words)

109H
10AH
10BH
10CH
10DH
10EH
10FH
110H
111H
112H
113H
114H
115H
116H
117H
118H
118H
11AH
11BH
11CH
11DH
11EH
11FH
120H
to
DFFH

The symbols @, O, A, and — in the Bidirectional column of the above list

represent the following:

@ : Area from/to which the PC CPU can read out/write data and from
which the computer can read out data.

O : Area from/to which the PC CPU and the computer can read out /write
data.

A : Area from which the PC CPU and the computer can only read out data.
— Area which is unused for the bidirectional mode.



6. COMMUNICATIONS IN THE BIDIRECTIONAL MODE MELSEC-A

6.3.4 1/0 signals to the PC CPU
The following tables show the I/0 signals available for the bidirectional mode.

(1) Input signals (AJ71UC24 —» PC CPU)

Input
Signal

Signal Name Description

1 Turned on when data transmission is completed in response to the request
{from the PC CPU to send data.

1Turned on when data is received from the external device after the AJ71UC24
{was turned on.

: 3 1 Turned on when the AJ71UC24 is ready to operate.

XnD Watch dog timer error Turned on when the AJ71UC24 is unable to operate.

(2) Output signals (PC CPU —» AJ71UC24)

Description

1 Turned on when the PC CPU transmits data stored in the buffer memory in
the AJ71UC24 to the computer after the AJ71UC24 was turned on.

4 Turned on when the PC CPU has read out all data the AJ71UC24 received
3 from the external device.

The shading blocks are signals uséd in this guidebook.
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{8) Handshake signals in the bidirectional mode

Such signals as used in data communications in the bidirectional mode
to transmit data from the sequence program to the computer or allow the
sequence program to detect and read out data from the computer are
called handshake signals. They are necessary for data communications
in the bidirectional mode.

The following table shows the handshake 1/0 signals.

Signal Timing

The sequence program

turns it off.
PC CPU |Y(ne1)0 (Request to send) The sequence program The AJ71UC24 turns
J turns it on. it off.

Computer |Xa0 (Transmission completed) 3
The AJ71UC24 turns it off.

The AJ71UC24 turns it off.

Xn1 (Request to read out received -
Computer |data)
J The AJ71UC24 turns it on. The sequence program
turns It off.

PC CPU |[Y(n+1)1 (Received data readout }
completed)
The sequence program turns it on.

(Note) The I/O numbers Xn0 and Y(n+1)0 depend on the slot in which the AJ71UC24 is loaded.

The following figure is a loading example.
In the system configuration in this guidebook, the AJ71UC24 is used for X-Y80 to 9F, as

shown below.
0 1 3 4 (Slot No.)
g EARE
3 >e|l gkt
2 | Asu | €318
2 CPU | S« | Bw
z a3 | 83 Xn0  =X80
¢ = |0 Xn1 = X81
X00 Y40 X-Y80 YiNe1)0 = Y90
Yn+1)1 = Y91

to to to
X3F  Y7F X-YOF
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6.4 Transmitting Data from the PC CPU

(Practice)
written into the buffer memory (addresses OH to 4H) in the AJ71UC24.
When the X1 is turned on, the character data "ABCDEFGH" is transmitted to
the computer in the bidirectional mode.
On receipt of a response from the computer, the PC CPU completes trans-
mission.
6.4.1 Sequence program
X0087 P H H K
oHl| {TO0 0008 010B 1
P H H K
- {TO o008 o112 1
___PH H H
- {TO 0008 0113 0014
. PH H K
- {TO 0008 0115 1
X0000 X0087 P K
37 i1 [MOV 4
- {ASC ABCDEFGH
P H H
- {TO 0008 0000 DO
- {RST
X0001 MO
67 i | |} {pPLs
M1 X0087 X0080 Y0090
2 H i {SET
X0080
77 (1} {RST
. _PH H
- {FROM 0008 0116 D10
K
- H = Do o 1] [SET
K
- L <« D10 o0 1 [SET
X0002 X0087 PH H H
102 | i {TO 0008 0102 FFFF
PH H K
- -{TO 0008 0116 ©
- [RST
i [RST
CIRCUIT END

Transmit data from the PC CPU to the computer.
The data is to be transmitted in word units.

When the X0 is turned on, the character data "ABCDEFGH" (ASCIl codes) is

X80:
X87:
Y90:

- X =x

“-X =X

MO

M1

YO090H...

Y0090H....

K
1 H

Y0070H...

Y0071H...

K
1
K
1
Y0070 H

Y0071H

[»)
o
oo o

H-

Transmission completed
AJ71UC24 READY signal
Request to send

....No CD terminal check

....The bidirectional mode is

sel.

.... Time-out check time

(2 seconds)

....No check sum

....Four words of send data

are stored into the data
register DO.

....Send data is stored into

the data registers D1 to
D4.

...The data in the data regis-
ters DO 1o D4 is stored
into OH and subsequent

. buffer memory addresses.

A request to send is set.

.A request to send is reset
on completion of transmis-
sion.

....The transmission result is

stored into the data regis-
ter D10.

.Transmisslon is normally
completed.

Transmission is abnormally
completed.

Error LED turn off
request

Transmission errors stor-
age area clear
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6.4.2 Computer program (N88BASIC)

1000 ' ! : !
1010 ' ! Example of AJ71UC24 bidirectional mode program !
1020 ' ! (transmitting data from PC CPU) !
1030 ' ! !
1040 *ST{

1050 cLs : ' Screen initialization

1060 CH% =1 : ' Channel number

1070 ENQ$ =CHR$(&HS5) : ' ENQ code

1080 ACK$ =CHR$(&H®6) :' ACK code

1090 NAK$ =CHR$(&H15) : " NAK code

1100 !

1110 * ! Open and initial settings of RS-232C are made. !
1120 OPEN "COM:E81NN" AS #CH% : ' Communications mode and other specifications are set.
1130 ' | Data is received. !
1140 *JYUSIN

1150 CLS

1160 LOCATE 6,1 : PRINT "**RECEIVING DATA FROM PC IN BIDIRECTIONAL MODE**"

1170 *JYU

1180 FOR 1%=0 TO 1000 :NEXT 1%

1190 IF LOC(CH%)<>0 THEN *RD

1200 LOCATE 10,5 : PRINT "WAITING FOR DATA TO BE RECE!VED!"

1210 LOCATE 10, 8 : PRINT “TRANSMIT DATA FROM PC.” : GOTO *JYU1

1220 ' .

1230 ' ! Data is read out from buffer memory. !
1240 *RD
1250 Bg=""

1260 *RD1

1270 FOR [%=0 TO 1000 :NEXT 1%

1280 IF LOC(CH%)<>0 THEN B$=B$+INPUT$(LOC(CH%),#CH%) ELSE *RD1

1290 !

1300 * ! Received data is checked. !
1310 IF LEFT$(B$,1)=ENQ$ THEN *ACK :

1320 E1$=CHR$(&H22)+CHR$(&HO) : E2$="0022" :’ &H0022=User definition error

1330 COLOR 2: LOCATE 10,5 '

1340 PRINT *COMMUNICATIONS ERROR!! ERROR CODE = "E2%$ : COLOR 0

1350 PRINT #CH%,NAK$;E1$:GOTO *REST : ' NAK signal is transmitted.

1360 '

1370 ' ! ACK signal is transmitted. !
1380 *ACK

1390 PRINT #CH%,ACK$

1400 )

1410 ' ! Received data is displayed. !
1420 DAT$=MID$(B$,4,LEN(B$)-3)

1430 LOCATE 10,5 : PRINT "RECEIVED DATA = ";DAT$

1440 ’

1450 *REST

1460 LOCATE 10, 8 : INPUT "RECEIVE AGAIN (Y/N)?" ; Y$

1470 IF Y$="Y" THEN *JYUSIN

1480 ’

1490 CLOSE

1500 END
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Transmitting data from the PC CPU

Computer program Sequence program
START START
l *ST1 l
Initial settings Buffer memory
are made. is set.

l l

RS-232C OPEN Request to send
is set.

*JYUSIN

< Data I Data is

transmitted

*RD

Received data is
read out from buffer
memory.

l

Data is checked.

LEFT$=ENQ$?

*ACK

ACK signal
is sent.

Error is displayed.

NAK signal .
is se?lt. Data is displayed. Transmission
result is
received.
"t "REST NAK
Press "Y" or
"N* key.
ACK
Transmission is nor- Transmission is ab-
CLOSE mally completed. normally completed.
L |
[ y
End Reset The name with an as-
l terisk (*:73) is a label
name used in the com-
End puter program.
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6.4.3 Operation on training machine

Write the sequence program described in Section 6.4.1 to the PC CPU, and
the BASIC program shown in Section 6.4.2 to the computer.

After writing the programs, run each of them.

If there is no error, start a computer link operation following the procedure
below:

1) When the X0 is turned on, 4 representing the number of words is stored
into the data register D0, and the data "ABCDEFGH" into the data registers
D1 to D4, then written to the buffer memory addresses OH to 4H in the
computer link module.

Monitor and check the values in the data registers D0 to D4 on the A7PHP

display.
Pty 5 17 Hooo D 33 Hoooo ~RECEIVING DATA FROM PC IN BIDIRECTIONAL MODE™
2 Ha443 D 18 HOOOD D 34 Ho000
jum ommm p e
4 Hazer D 20 Hoooo D 56 Hoooo WAITING FOR DATA TO BE RECEIVED!
6 HO0000 g 22 HOo000 3 : HO000
D 3 g TRANSMIT DATA FROM PC.
D D
D 33
D D
]
[s]
2]

PHP Display (batch-monitoring) ' Computer Display

2) Turn on the X1. Data will be transmitted to the computer.

“*RECEIVING DATA FROM PC IN BIDIRECTIONAL MODE*
RECEIVED DATA = ABCDEFGH

RECEIVE AGAIN (Y/N)?

Computer Display

6-13
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i
— Check these points! ~N

» Although the send data is
set in the PC CPU and the
request-to-send signal is

turned on,

: + Is the sequence program (Section 6.4.1)

**RECEIVING DATA FROM PC written to the PC CPU?
IN BIDIRECTIONAL MODE** - Are the AJ71UC24 mode setting switch set-
' ting (Section 6.1) and the cable connections

WAITING FOR DATA TO BE | is displayed. (Section 3.3) correct?
RECEIVED! Check the indicator LEDs on the AJ71UC24
TRANSMIT DATA FROM PC. (Section 6.2), then reexamine the setting
and the connections.

« When data is transmitted
from the PC CPU,

» Has the computer sent the NAK signal?
**RECEIVING DATA FROM PC Are the computer settings (Section 3.4) and
IN BIDIRECTIONAL MODE** the AJ71UC24 switch settings (Section 6.1)
correct?
COMMUNICATIONS ERROR!! ~ | is displayed. Check the indicator LEDs on the AJ71UC24
ERROR CODE = 0022 (Section 6.2), then reexamine the settings.
RETRANSMIT (Y/N)?

* When the send data and the
data the computer received
differ from each other.

* Are the AJ71UC24 switch settings (Section

“"RECEIVING DATA FROM PC 6.1) and the computer program (RS- 232C

IN BIDIRECTIONAL MODE** settings) settings (Section 6.4.2) correct?
i Check the indicator LEDs on the AJ71UC24
RECEIVED DATA =t.......: (Section 6.2), then reexamine the settings.

RECEIVE AGAIN (Y/N)?

After making the correct settings, reset the PC CPU to restart
communications.

6-14
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6.4.4 Outline of receiving data from the PC CPU in the bidirectional mode

MELSEC-A

The figure below outlines the flow of data transmission from the PC CPU in
the bidirectional mode described in Section 6.4.3.

The X0 is turned on.
X0

' The X1 is turned on.

X1@

When the X0 is turned on, the PC
CPU writes the send data "ABCDE-
FGH" to the data registers D1 to

AJ71

uc24

Computer

I | Buffer memory
Address
1) Data is transmitted. OH

2) Data is transmitted.

v

| V

Request to send I

3) Response

4) Transmission

< '

D4. completed

When the X1 is turned on, the PC
CPU turns on the request-to-send
signal (Y90). .

1) The PC CPU writes data to the buffer memory in the AJ71UC24 in re-
sponse to the TO instruction from the sequence program.

2) As soon as the request-to-send signal (Y90) is turned on, the AJ71UC24
transmits the data as it is to the computer.

3) The computer checks the received data, and sends back a response
(receiving result) to the AJ71UC24.

4) On receipt of the response, the AJ71UC24 turns on the transmission
completed signal (X80) to complete a cycle of data transmission.

PC CPU Step 0 r END Step 0
Sequence | f— -
program I M ) i /)
1) || 5
)E" [ e
Request-to-send :
signal (Y90)
Transmission
AJ71UC24
completed {} 4) (
signal (X80
gnal ( ) IBuffer memory ) |
K
2)|®
) 3)| | Response
Computer

6-15
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6.5 Receiving Data from the Computer

The PC CPU receives data from the computer.
The data is to be received in word units.

(Practice) The computer transmits data entered from the keyboard to the PC CPU.
The PC CPU reads out the received data from the buffer memory on the FROM
instruction from the sequence program.

The computer completes communications on receipt of the transmission
result.

6.5.1 Sequence program

X81: Request to read out received data
X87: AJ71UC24 READY signal
Y91: Received data readout completed

X0087 PH H K K
o | {10 0008 0108 1 1 H ....No CD terminal check
PH H K K o
L {TO 0008 0112 1 1 'H ....Bidirectional mode is set.
- PH H K K
- {TO o008 0115 1 1 H--Nocheck sum
X0081 PH H K
28 } { FROM 0008 0080 DO 1 ]- ....The size of the recelved
’ data is read out.
. P
| {Mov o z H
' r PH H K 2 Only received data i
L received data is
{FROM 0008 0081 D1 0  --Onlyrece
5 { Y0091 D+ ....Readout is completed.
X0002 X0081 Y0091 PH H H K
53 | H—f -{TO 0008 0102 FFFF 1 H..-Error LED turn off request.
PH H K K
R ETO 0008 0117 © 1 ]. ....Reception errors storage
area clear
PK K
5 {FMOV 0 Do 50 H....Fifty data are cleared
from the data register DO

. to zero.
CIRCUIT END
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6.5.2 Program for the computer (N88BASIC)

1000 ' ! !
1010 ' ! Example of AJ71UC24 bidirectional mode program !
1020 ' ! (receiving data from computer) !
1030 ' ! !
1040 *ST1 :

1050 cLs : ' Screen initialization

1060 CH% =1 : ' Channel number

1070 ENQ$ =CHR$(&H5) : ' ENQ code

1080 ACK$ =CHR$(&HS6) :* ACK code

1090 NAK$ =CHR$(&H15) : ' NAK code

1100 !

1110 ' ! Open and initial settings of RS-232C are made. !
1120 OPEN "COM:E81NN" AS #CH% : ' Communications mode and other specifications are set.
1130 ! Data is transmitted. !
1140 *SOUSIN

1150 CcLS

1160 LOCATE 6,1 : PRINT "**TRANSMITTING DATA TO PC IN BIDIRECTIONAL MODE**"
1170 LOCATE 10, 5 : INPUT "SEND DATA" ; SD$

1180 SN$=RIGHT$("000"+HEX$(LEN(SD$)/2), 4) : ' Data size is calculated.

1190 N1$=CHR$(VAL("&H"+RIGHT$(SN$, 2)))

1200 N2$=CHR$(VAL("&H"+LEFT$(SNS$, 2)))

1210 NS$=N1$+N2$

1220 DAT$=NS$+SD$

1230 PRINT #CH% , ENQS$ ; DATS ;

1240

1250 * 1 ACK/NAK data is transmitted. !
1260 *RECEIVE : :

1270 IF LOC(CH%)<>0 THEN *RD ELSE *RESEIVE

1280 ' 1 Data is read out from buffer memory. !
1290 *RD

1300 B$=""

1310 *RD1

1320 FOR 1%=0 TO 1000 :NEXT I%

1330 IF LOC(CH%)<>0 THEN B$=B$+INPUT$(LOC(CH%), #CH%) ELSE =+RD1

1340 !

1350 ' | Received data is checked. : !
1360 IF B$<>ACK$ THEN *NAK

1370 LOCATE 10,8 : PRINT "COMMUNICATIONS COMPLETED.” : GOTO *REST

1380 '

1380 *NAK

1400 E1$=RIGHT$("0"+HEX$(ASC(RIGHT$(BS, 1)}), 2)

1410 E2$=RIGHT$("0"+HEX$(ASC(MIDS$(BS, 2, 1))), 2)

1420 IF LEFT$(B$, 1)=NAK$ THEN E$=E1$+E2$ ELSE E$="####"
1430 COLOR 2:LOCATE 10,8

1440 PRINT "COMMUNICATIONS ERROR!! ERROR CODE = *;E$ : COLOR 0
1450 *"REST

1460 LOCATE 10, 11 : INPUT "RESET AND RETRANSMIT (Y/N)?" ; Y$
1470 IF Y$="Y* THEN *SOUSIN

1480 !

1490 CLOSE

1500 END
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Receiving data from the computer

Computer program

( START ] Sequence program
l -ST1
Initial settings
are made.

!

RS-232C OPEN

*SOUSIN
p "]
e (Note) Enter data so that the total

Send data is number of characters will
antered. be even.

!

Data is - -
. Data is transmitted.
transmitted. L L >

Transmission
result
received?

¢ Transmission result ]

‘RD

Received data is
read out from buffer
memory.

I

Received data (B$)
is checked.

!

B$=ACK?

* ACK

Message telling
that communications
is completed is
displayed.

Error is displayed.

oy REST

Press *Y" or

"N key.

The name with an asterisk (*I_}) is a label
[ End ] name used in the computer program.

6-18
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6.5.3 Operation on training machine

Write the sequence program described in Section 6.5.1 to the PC CPU, and
the BASIC program shown in Section 6.5.2 to the computer.

After writing the programs, run each of them.

If there is no error, start a computer link operation following the procedure
below:

1) Enter send data consisting of an even number of characters from the
keyboard, and transmit it to the PC CPU.
(For example, [1][2][3]{4][5]{6][-1)

“TRANSMITTING DATA TO PC IN BIDIRECTIONAL MODE™
SEND DATA?

(Note) Enter data so that the total number of
characters will be even.

2) The data transmitted from the computer is written into the buffer memory
(H80 ~ ) in the computer link module.

Adress? |va H8o )

0080 HO003 0090 H0000 00A0 H0000

0081 H3231 0091  H0000 00AT HOO0O

0082 H3443 0082 H0000 00A2 ng “TRANSMITTING DATA TO PC IN BIDIRECTIONAL MODE™
0083 H3635 0093. HO000 00A3 HO0000

0084 HO000 0094 HO000 00A¢ HO000

0085 HO000 0095 H0000 00AS HO000 SEND DATA? 123456

0086 HO000 0096 HO000 00AE H0000 :

0087 H0000 0097 HO000 00A7 HO000

0088 H0000 0088 H0000 00A8 HO0DO COMMUNICATIONS COMPLETED.
0089 HO000 0099 HO000 00AS H0000

008A HO000 009A HO000 00AA H0000

0088 H0000 0098 HO000 00AB. H0000 RESET AND RETRANSMIT (Y/N)?
008C HO000 009C H0000 00AC H0000

008D HO000 009D H0000 00AD H0000

008E HO0000 009E H0000 00AE H0000

008F HO0000 008F HO000 00AF HO0000

PHP Display (batch-monitoring buffer) Computer Display
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« When data cannot be trans-
mitted from the computer.

**TRANSMITTING DATA TO PC
IN BIDIRECTIONAL MODE**

*» Whenthe PC CPU sends an
error code.

**TRANSMITTING DATA TO PC
IN BIDIRECTIONAL MODE**

SEND DATA? ... :
COMMUNICATIONS ERRORH!

RESET AND RETRANSMIT (Y/N)?

is displayed.

| is displayed.

(——- Check these points! ~N

+ Is the sequence program (Section 6.5.1)
written to the PC CPU?

» Are the AJ71UC24 mode setting switch set-
ting (Section 6.1) and the cable connections
(Section 3.3) correct?

Check the indicator LEDs on the AJ71UC24
(6.2), then reexamine the setting and the
connections.

* Has the AJ71UC24 sent the NAK signal?
Are the AJ71UC24 switch settings (Section
6.1), the computer settings (Section 3.4),
and the computer program (RS-232C) set-
tings (Section 6.5.2) correct?

Check the indicator LEDs on the AJ71UC24
(Section 6.2), then reexamine the settings.

* Is the total number of characters of the send
data entered from the keyboard odd?
(Because the data is to be transmitted in
word units, it must be composed of an even
number of characters.)

» For details of the error code displayed, refer
to the Computer Link Module User’s Manual,
and take proper action.

After making the correct settings, reset the PC CPU to restart

communications.

- J
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6.5.4 Outline of receiving data from the computer in the bidirectional mode

The figure below outlines the flow of data reception from the computer in the
bidirectional mode described in Section 6.5.3.

PC CPU AJ71UC24 Computer
2) Request to send -
xar¥ Buffer memory
e — L
FROM H8 H80

J
3) Data is read out. <

Response
f
4) Readout completed | l ' I >

FROM H8 H81

1) When the computer transmits data, the AJ71UC24 receives and stores it
into its buffer memory.

2) The AJ71UC24 sends the request-to-read signal (X81) to the PC CPU.

3) The PC CPU reads out the received data from the AJ71UC24 on the FROM
instruction from the sequence program.

4) On completion of data readout, the sequence program turns on the readout
completed signal (Y91).

5) As soon as the readout completed signal (Y91) is turned on, the AJ71UC24
sends back a response to the computer, and turns off the request-to-read
signal (X81) to complete a cycle of data reception.
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