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® SAFETY PRECAUTIONS @

(Please read these precautions before using you serial communication module.)

When using the Model AJ71QC24(-R2/R4), thoroughly read this manual and the associated manuals
introduced in this manual.

Also pay careful attention to safety and handle the module properly. These precautions apply only to
the AJ71QC24)(-R2/R4). Refer to the CPU module user's manual for a description of the PC system safety
precautions.

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

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

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

Depending on circumstances, procedures indicated by & CAUTION may also be linked to serious
results.

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

[DESIGN PRECAUTIONS]

/N\ CAUTION

@® Do not bundle, on install, the control cables and communication cables with, or near, main circuit
and power cables. Keep them at least 100mm away from such cables. Noise may cause errone-
ous operation.

[INSTALLATION PRECAUTIONS]

/N\ CAUTION

® Use the PC in the environment given in the general specifications section of this manual.

Using the PC outside the range of the general specifications may result in electric shock, fire, or
erroneous operation or may damage or degrade the product.

® Insert the tabs at the bottom of the module into the holes in the base unit before installing the
module.

Improper installation may cause erroneous operation, accidents, or the module to fall out.




[WIRING PRECAUTIONS]

/\ CAUTION

® Before connecting the cables, check the type of interface to be connected.

Connection, or erroneous wiring, to the wrong interface may damage the module and external
devices.

@® When connecting a external device to the AJ71QC24-R4 RS-422 interface, do not connect a
device that must receive power from the AJ71QC24-R4.

The module or external device may be damaged.

@ Tighten the terminal screws to the specified torque.

Loose terminal screws may cause a short circuit or erroneous operation.

@ Be sure that cuttings, wire chips, or other foreign matter do not enter the module.

Foreign matter may start a fire or cause an accident or erroneous operation.

[STARTING AND MAINTENANCE PRECAUTIONS]

@ DANGER

® Do not touch live terminals.

It may cause erroneous operation.

® Turn off the power before cleaning the module or retightening the screws. Doing this work while
the power is on may damage the module or cause erroneous operation.

/N\ CAUTION

® Do not disassemble or rebuild the module.
It may cause accidents, erroneous operation, injury, or fire.

® Turn off the power before mounting and dismounting the module.

Mounting or dismounting the module while the power is on may damage the module or cause
erroneous operation.

[DISPOSAL PRECAUTIONS]

/N\ CAUTION

® When disposing of this product, handie it as industrial waste.
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INTRODUCTION
Thank you for choosing a Mitsubishi MELSEC-QnA Series General Purpose Programmable Controller.

Before using your new PC, please read this manual thoroughly to gain an understanding of its functions so you can
use it properly.

Please forward a copy of this manual to the end user.
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1. GENERAL DESCRIPTION

MELSEC QnA

1 GENERAL DESCRIPTION

This guidebook was written to provide first-time users of the MELSEC-QnA Series PC Serial

Communications Module with an understanding of the following.
& What the serial communications module is
& How to use the serial communications module

o General description of communications protocols and data flow.,

The manual shown below describes the contents of this guidebook in detail and describes the
serial communications module data communications functions not covered in this guidebook.

Use it to gain a deeper understanding of the serial communications module.
<Detailed description manual>

o AJ71QC24(-R2/R4) Serial Communications Module User’'s Manual 1B66612

When using this guidebook to check the data communications functions of each protocol of the

serial communications module, see the following sections.

| Checking the dedicated protocols data communications functions

(a) Selecting the system configuration ..........cccccoeeiiiiiiicin i Section 3.1.1
(D) EXTEINAl WIMNG oo et Section 3.3
(C) Hardware SetliNg ... Section 4.2
(d) Data communications in ASCIll mode
@D Reading PC CPU device MEMOIY ....covovvviiirieiiiiireiiee e Sections 4.5, 4.6
(@ Writing PC CPU deviCe MEMOIY ..vvvvivvviriiiniiiiieireineaiaenien s Sections 4.7, 4.8
(€) On-demand fUNCHION ... Section 4.9
Checking the non procedure protocol data communications functions
(a) Selecting the system configuration ..........ccccceiiii Section 3.1.1
(D) EXIErNAl WIKING ©vvviiiis e Section 3.3
(€) Hardware SetliNg ..o Section 5.2
(d) Data communications
@ Transmitting data from PC CPU ... Section 5.5
(@ Receiving data from an external device ...........cc..o e Section 5.6
(e) Data communications UsSing USEr frames ... e Section 5.7
(f) Data communications using ASCII<>BIN conversion .......cocoeviviiininninn, Section 5.8
Checking the bidirectional protocol data communications functions
(a) Selecting the system configuration ........cccccooiiiviiinin Section 3.1.1
(B) EXIErNal WIFING oo e Section 3.3
(C) Hardware SBHING ..vvvvvivii i Section 6.2
(d) Data communications
@ Transmitting data from PC CPU ..o, Section 6.5
(@ Receiving data from an external deviCe ...........c..cccoveerviieeiiiininn, Section 6.6



1. GENERAL DESCRIPTION

MELSEC QnA

1.1 What is The Serial Communications Module?

The AJ71QC24 Serial Communications Module (hereafter abbreviated QC24) uses an RS-232C
and RS-422 (or RS-485) interface to send and receive data between external devices (computer,
printer, monitor, sensor, measuring instrument, etc.) and a PC CPU.

The following shows the QC24 and external devices connections.

QnA
CPU

QcC
24

The external devices data communications functions are
made up of dedicated protocol formats 1~5, non
procedure protocol, and bidirectional protocol. The user
can choose and set the data communication function for
the RS-232C and RS-422/485 ports.

Computer
.
—>

o Operation supervision and control

¢ Data acquisition and analysis

o Program files storage

s Sequence program uploading and
downloading

¢ Data printing ¢ Operation monitoring
¢ Message printing ¢ Data acquisition and display

Three models of QC24 are available. The user can choose the model
matched to the external devices to be connected.

QC24 Series
* AJ71QC24
[ semm——
D-——Rs-zszc
interface
D<——RS-422/485
——_J interface

* AJ71QC24-R2 ¢ AJ71QC24-R4
L RS-232C D<—- RS-422
interface interface
D<—— RS-422/485
) interface

J
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1.2 Features of the QC24

| QnACPU dedicated special function module

The QC24 is a QnACPU dedicated special func-
tion module.

It allows data communications that use the func-
tions of the QnACPU more effectively.

The QC24 has the same functions as the MELSEC-
A Series Computer Link Module. Therefore, it can
be installed in a system that uses a muitidrop link
to connect external devices and the computer link
module.

The communications protocol and transmission
specifications of the two QC24 interfaces can be
independently set,

Computer Link Module

Bidirectional CH1 CH2
Mode Dedicated proto-
col (format 2)
Data length 7 bits Same as CH1.
Transmission rate | 4800BPS
Checksum No
Only CH1 or CH2 can be set
U
QC24
CH1 CH2
Mode Dedicated proto- | Bidirectional pro-
col {format 2) tocol
Data length 7 bits 8 bits
Transmission rate | 4800BPS 9600BPS
Checksum No Yes

CH1 and CH 2 can both be set.
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| Data can be transmitted in the message format matched to the specifications of the external de-
vice*

To external The QC24 can register message frames.
device

Registering message frames matched to the speci-
fications of the external devices in advance simpli-
fies data communications.

| Data code conversion is possible (ASCII«-BIN conversion)*
The QC24 converts the data codes to match the

opposite device.
External devnce )
! For instance, when the PC CPU sends the data

1234H to an external device,

%3 »
\ External
A\ PC CPU device

(12341) Qc24 (1234¢)

] o BNASO o B

conversion

A GPP function peripheral device corresponding
to the QnACPU can connect to the QC24.

The same operations as when a GPP function pe-
ripheral device was connected to the QnACPU can
be performed.

CPU sequence program read/write, monitor-
ing, remote operation, etc.

(See Section 3.6.)

* : The computer link module does not
have this function. It was newly added
to the QC24.
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1.3 Kinds of Data Communications Functions

The QC24 can use dedicated protocols, non procedure protocol, and bidirectional protocol to
communicate with external devices.

The following sections give a general description of each of these protocols.

1.3.1  What is dedicated protocol?

“Dedicated protocol” uses the message format specified in advance by the QC24 to communi-
cate with external devices.

Dedicated protocols are used to read and write the data (device data, etc.) in the PC CPU. There-
fore, a special data communications sequence program is unnecessary.

Sequence

program is External device | start dgta .

unnecessary! communications
CPU QC24

The following can be performed using dedicated protocol data communications.

| Supervision of the operating status of the PC

Operation of a production line, machine, etc. can be graphically monitored and super-
vised from a computer screen.

—H O)—
— HF——O
ru—lu-n——o—
—

———)—

Data acquisition and analysis

The production count, operation count, etc. of a production line, machine, etc. can be
monitored using graphs and tables displayed on a computer screen.

Count By product

Proguction

| —————C)— o | 300
— € o 200
— | €4 oo 100 i I-l H

_4!_“—‘— oot e [A]BICID El
- |
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A computer can designate the processing count for a production fine, machine, etc.

Designated - N
P ‘ processing .
rocessing count Today's product A
complete 5E processing count
(1 piece) 1.D5.1 | When Y70
| —(C5—¢ is turned
'_l I o5 oN .
G0 Sucti Designated number
pro uction 3528|pieces
is stopped.
| J
The sequence program USes a The computer writes 3528 to the
counter to count the number of counter C5 set value D5.

pieces processed and stops
production when the set count
reached.

| Sequence program uploading and downloading
The PC program and parameters can be read to the computer and preserved. Multiple
programs can alsc be stored in the computer in advance, and the program matched to
the control purpose can be written to the PC, as required.

L_.| H I_d,r_“r__o_‘ Product being processed
— | :: Product name(A]

Program[Al
i moa

\. J/
(Product A processing program) The program matched to the product
When the PC runs this program, it name can be written from the
enables processing of product A. computer to the PC and control
commanded.
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1.3.2 What is non procedure protocol?

“Non procedure protocol” sends and receives arbitrary data between the QC24 and external
devices. The message format is not specified by the QC24 like the dedicated protocols. There-
fore, the user determines the format of the messages to be sent and received. With the non
procedure protocol, a sequence program to send and receive data from the QC24 is necessary.
When the sequence program writes data and a send request to the QC24 buffer memory, the
QC24 sends the written data code, or the written data code converted to the data code matched
to the opposite device, to the external device.

The QC24 converts the data received from the external device to a data code matched to the
destination device, then stores it to the buffer memory from which it is read by the sequence

program,
Data was sent.
Please read it.

External
device

The following can be performed using non procedure data communications.

| PC CPU and external device interaction
Arbitrary data can be exchanged between sequence program and external device.

N

External
device

I

QnACPU module QC24

Data logging

The PC data can be printed on an RS-232C printer.
Production
RS.2320 }ﬁ daily report
- printing
PC @ 4

QnACPU module

Printer

| Reading of data from a terminal

Data can be read by connecting a bar code reader to the PC.

RS-232C
PC
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1.3.3 What is bidirectional protocol?

“Bidirectional protocol” transmits arbitrary data agreed upon between sequence program and
external device.

The difference between non procedure protocol and bidirectional protocol is that bidirectional
protocol sends and receives data between PC CPU and external device while passing an End of
Receive signal to the opposite device.

Sending OK!
XXXX data. | received it. :
N7

§
=N

The following can be performed using the bidirectional protocol.

| PC CPU and external device interaction
Arbitrary data can be sent and received between sequence program and external device.

The opposite device can use the response message to check whether or not the data
was received correctly.

{Data transmission)
PC

External
device

b ! b

L]

QnACPU module QC24

< Response

(Data transmission)

External
1 device

=

The QC24 performs all response message processing.

_PC_|\1  —
aIHIES

QnACPU module QC24

[ Response
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2 SYSTEM CONFIGURATION

This section describes the system configuration needed to use the QC24 to implement data
communications.

2.1 Data Communications System Configuration and Number of Link
Stations

Two system external device and QC24 (PC CPU) system configurations are available: 1: 1~1 : 32
stations and 2: 1~2 : 32 stations.

The QC24 can connect to external devices through an RS-232C interface or an RS-422/485
interface.

2.1.1 1:1 ratio of external device to PC CPU

1 : 1 configuration

RS-232C or RS-422/485 C]

interface < External device

)

PC (Mode: 1~7)

G EH I

’V H H I:| RS-232C or RS-422/485 interface

QnACPU QcC24
module

QC24 Functions That Can be Used

Dedicated protocol Non procedure protocol Bidirectional protocol
O O O

Fig. 2.1 System Configuration (1)
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2.1.2 1:n ratio of external device to PC CPUs

1 : n configuratiox

RS-232C interface

(Station No.: 0 )
PC Mode .1~

[System configuration 1]

(n: Maximum 32)

When external device and QC24 connected by RS-232C line
External device

Station No.: 1 )
6,

( Station No.: 31 )
PC \Mode D1~ 6

PC (Mode 1~

A

A ERE R R R RE:

il

I EREERE R R B

Rl

RS-232C

QnACPU module ~ QC24 /‘

QnACPU module 0024/'

/

QnACPU module '0024/'

RS-422 cable

Station No.; 0 )

. RS-422/485 RS-422/485 RS-422/485
terfac
nteriace interface RS-422 cable interface RS-422 cavle interface
— J
~—

[System configuration 2]

RS-422/485 interfage

Maximum 32 stations

When external device and QC24 connected by RS-422 line

External device

Station No.: 1 )

( Station No.: 31 )
PC Mode c1~8

PC (Mode :1~6

Il

PC (Mode 1 1~8

o A

|

]

D e

il

O,-'

Ll

QnACPU module ~~QC24

QnACPU module  QC24 ]'

/

QnACPU module  QC24 /‘

RS-232C
; RS-422/485 RS-422/485 RS-422/485
terf .
internace interface RS-422 cable intertace RS-422 cable interface
— J
e
Maximum 32 stations
QC24 Functions That Can be Used
Dedicated protocol Non procedure protocol Bidirectional protocol
O O X

*1 On-demand function cannot be used.

Fig. 2.2 System Configuration (ll)
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2.1.3 2:n ratio of external devices to PC CPU

2 :1 configuration

(This configuration combines two 1;1 external device to PC CPU systems.)

External device

RS-232C interface RS-422/485 interface
EE—— External device

PC Mode: 1~7)

R EE ER A i

il

QnACPU module QC24

RS-232C interface

RS-422/485 interface

QC24 Functions That Can be Used
Dedicated protocol Non procedure protocol Bidirectional protocol
O @ O

Fig. 2.3 System Configuration (lll)
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2.2 System Configuration to Access Another Station's PC CPU Over a
MELSECNET

By using a dedicated protocol, an external device can communicate with two or more PC CPUs
connected over a MELSECNET system.

If a QC24 is connected, and a PC CPU is connected to the external device, the external device
can also communicate with PC CPUs not equipped with a QC24.

MELSECNET system configuration example

External device

Master station (n=31)

Local station station 1 (L1) PC Local station station n {Ln) PC

(M) PC (Mode: 1-6)
5 HilH HEEE QHHA

N Lo 2 == { Lol
module” o moie/ \N____ o,

All device memory data can be sent and received

of::]:

Range of PC CPUs that the external device can communicate with (for the system showabove)

Station connecting the Station connecting the external device
external device M L1 L2 L3
M O O O O
L1 O O X X
L2 O X O x
L3 O x X O

Fig. 2.4 System Configuration (IV)
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3 PROCEDURE UP TO DATA COMMU-
NICATIONS DESCRIBED IN THIS
GUIDEBOOK

3.1 SettingLs and Procedures up to Data Communications

The following shows the settings and operation procedures for the data communications de-
scribed in this guidebook.

The AJ71QC24 is used as the QC24 and the Q4ACPU is used as the PC CPU.

The external device and PC CPU system
configuration is 1:1.
Described in Section 3.1.1.

‘ Select the system conﬁguration.l --------

A 4

Hardware settings | Sets the switches on the QC24 front panel.
(1) Transmission control ~~ §---v-cene Sets the RS-232C interface to implement
procedure setting data communications.

Described in Sections 4, 5, and 6.

(2) Transmission specifications | ... Sets the transmission specifications.

setting Described in Section 3.1.2.

(3) Station No. designation ~ f--------- Sets the station No. that designates which
QC24 the external device is to access
when a dedicated protocol is used.
Described in Section 4.

¥
Selftest ~  J Checks if the QC24 operates normally
(1) ROM/RAM switch test when not connected to an external device.
(2) Self loopback test Described in Section 3.2,
4
‘ External wiring l """"" Connects the external device and QC24
with an RS-232C cable.
Described in Section 3.3.
v
L Loopback test I """"" Checks if the external device and QC24

communicate normally.
Described in Section 3.5.

Protocol selection

Dedicated
protocol

Non procedure
protocol

Bidirectional
protocol

Section 4 Section 5 Section 6
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3.1.1

System configuration

The following shows the data communications system configuration used in this guidebook.

CPU module Output mocude
;mm
| External device
1
QaacPU| Axa2 | Avaz | AJ7d )
QC24 :
1
i
(64 paints)} (64 points)| (32 paints)|  Vacant | Vacant =
1 [——|
J s,
! Y
I
o] | -
'
{
RS-232C cable
X0 [ ydo X ¥80-9R) LED display LED displa
I ] T T T
X3F Y7F IR I t 1] :I
Y5C|Y58]Y54]Y50 Y4C|y48|v44]v40
! l ! 1 l§ i ! 1
\Y40~Y5F Y5F | Y5B| Y57 | Y53 Y4F | Y4B| Y47 | Y43
LED displa
el Il i
ol >
Y6C|Y68|Y64|Y60
i 1} 1§ l}
Y60~ Y6F Y6F | Y6B] Y67 | Y63
X77 X76 X75 X74 X73 X72 X71 X70
For GPPQ function
LEDx 8
Y70~Y77
\—
Digital switches Digital switches
|| ca|c—= || 3=
s || s | | e | s |||
X3CIX38] X34 %30 X2C | x28 | x24 [ x20
1§ i} i i 1 1 i
| X20-X3F X3F JX3B) X37 ) X33 X2F | X2B) X27 ) X23
X7 X6 X5 X4 X3 X2
X2-X7 j j j j j j Step switch X 6
Ao
X1 X0
X0.X1 f j Pushbutton switch (automatic reset type) x 2
-
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3.1.2

Functions of setting switches

The following describes the functions of the setting switches on the AJ71QC24 front panel.

Mode switches

Set the mode of each interface.

CH1 CH2
<189y | o189

o P | «© o2}
1P| 2@ G| Moo
elop C)Zofl%

1: Communications using dedicated protocol,

control procedure format 1
6: Non procedure protocol
7: Bidirectional protocol
E: ROM/RAM/switch test
F: Self loopback test

Transmission specifications switches (CH1)

Set the data bit length, parity bit, stop bit
length, checksum, and other data
communications specifications.

Switch Setting ltem Setting
Contents

SWO1 | Operation setting OFF (independ-

ent operation)
SWO02 | Data bit setting OFF (7 bits)
SWO3 | Parity bit enable/dis- | ON (Enable)
able setting
SWO04 | Even parity/odd parity | ON (Even)

setting

SWO05

Stop bit setting OFF (1 bit)

SW06

Checksum enable/dis- | OFF (Disable)
able setting

SWo07

Enable/disable write | ON (Enable)
during RUN

SWo08

Setting modification | OFF (Disable)
enable/disable setting

SWO09

SW10

SW11

SW12

OFF

- -| oFF
Transmission rate set ON (4800BPS)

ting
OFF

Set switches SW13 to SW15 on the left side of the

module to OFF.

AJ71QC24

RUNQ OQCH1ERR.
CPURWQ  QCH2ERR
PRTO O
Qo 0O

_ Q 0
NEUQ ONEU 7]
ACKQ  QACK
NAKQ  ONAK
w3 g
P/
CH1 5208 BPRO CH2
sinQ  Qsio

Q
SDWAITQ 8SD,WAIT

Station No. switches

) i
5 n5
I oo | s | sTATION
: « @ | e = |'NO
! t
t

21 MoDE

|
|
[l

(000 (00T
TI0) (OII0NIE

|
1
U

/o

CH1
RS232

o[\

CH2

RS422
RS485

s rgniel
@ RDA
sDB @
@ RDB
Nie
@ @' SG
FG @

Set the station No. for 1:n system
configuration communications.
Setting is performed with 0~31.
For 1:1 communications, this
switch is usually set to C.

X10 X1
NS & S
o @‘2 o o= | STATION
[a\] [e.] [a\) [eo] NO
£ | 40®
o o

setting — communicates as station C.
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3.2 Self Test

Self test is a function that checks if the QC24 operates normally when not connected to an
external device. After installing the QC24 into the QnACPU base unit, first check its operation as
described below. Before setting the switches, or connecting the cables, always turn OFF the
power.

3.2.1 ROM/RAM/switch test

The ROM/RAM/switch test checks if the ROM/RAM operates normally and if the switch settings
are correct.

Mode switches setting

Set the CH2 mode switch to "E" (ROM/RAM/switch test) and the CH1 mode switch to

"1
Transmission specifications switches setting

Set the transmission specifications switches as shown in Section 3.1.2,
ROM/RAM/switch test execution

(@ Stop the PC CPU.

Set the PC CPU RUN/STOP key switch to the STOP position.
@ PC CPU power ON or CPU reset

When the PC CPU power is turned ON, or the CPU is reset, the QC24 Ready signal is
turned ON and the QC24 is checked automatically.

(The Ready signal is turned ON several seconds after the power is turned ON, or the
CPU is reset.)

(® Check seguence
Carry out the checks in (1) ROM check — (2) RAM check — (3) switch check order.
® End of checks confirmation
When the CH1 and CH2 SD.WAIT LEDs are turned ON, the checks are complete.
Test executed result confirmation
(D) Check the state of the LED display shown on the following page.
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| ROM/RAM/switch check contents |

Check Item | Check Contents Check LED Error Processing
LED Name |[Normal| Error
ROM check | Checks if the ROM CH1.ERR OFF | ON | Check the mounting state of the module
is normal. and repeat the test.
RAM check | Checks if the RAM CHZ2.ERR OFF | ON |If the module is correctly mounted, contact
is normal. your nearest Mitsubishi Electric service
center, dealer, or branch office.
CH2.ERRone | OFF | ON | Station No. setting error,
Switch check |Checks if the switch| of the below Check the station No. switches.
settings are within CH1-C/N OFF | ON | Mode setting error.
the setting range. CH2-C/N Check the mode switches.
CH1-P/S OFF | ON | Transmission specifications setting error.
CH2-P/S Check the transmission specifications
switches.
End of check | All the checks are | CH1-SD.WAIT ON
complete. CH2-SD.WAIT
Normal........ To end the test, perform item (& below.
Error .o Turn OFF the power, then check the station switches, mode switches, transmission

specifications switches, etc. and set the switches correctly and repeat the test.

(® Ending the tests

1)
@

to "F".

Turn OFF the power.

Since the self loopback test is performed, set the CH1 and CH2 mode switches
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3.2.2 Self loopback test

The self loopback test checks the functions that communicate with the PC CPU and the CH1
(RS-232C) or CH2 (RS-422/485) interface send and receive functions.

Mode switches setting

Set the CH1 and CH2 mode switches to "F" (self loopback test).

| Transmission specifications switches setting

Set the CH1 and CH2 transmission specifications switches as shown in Section 3.1.2.

Cable connection

Connect the CH1 (RS-232C) connector and CH2 (RS-422/485) terminal board with a
cable as shown below.

CH1 (RS-232C) Cable Connection CH2 (RS-422/485) Cable Connection
AJ71QC24 AJ71QC24 Cable Connection
Signal | Pin No. Cable Connection Signal Name
Name SDA
FG 1 SDB
SD 2 RDA -
RD 3 - I RDB
RS 4 SG
CS 5 - ] FG
DSR 6
SG 7
CcD 8
DTR 20
(® Connect the connector connecting the test cable shown above to the CH1 RS-232C
connector.
(@ At the CH2 RS-422/485, jumper the pins as shown above.

Self loopback test execution

(D Set the PC CPU RUN/STOP key switch to the STOP position.

(2 When the PC CPU power is turned ON, or the CPU is reset, the QC24 Ready signal is
turned ON and the checks start automatically.

(The Ready signal is turned ON several seconds after the power is turned ON, or the
CPU is reset.)

(® Check sequence

Repeat the checks in (1) PC CPU communications check — (2) CH1 RS-232C check
— (3) CH2 RS-422/485 check order. (The QC24 does this automatically.)

® Check the state of the LED displays shown on the next page

Normal........... End the tet by performing item & below.

Error ... Turn OFF the power, then check the modes switches, transmission speci-
fications switches, cable connections,etc. and set the switches correctly
and repeat the test,

3-6
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| Self loopback test check contents |

Check item Check Contents Nomal Display Error Display Notes
PC CPU commu- |Checks the functions that | CH1-C/N OFF CH1-C/N{ ON
nications check communicate with the PC [ CH1
, . RS-232C
CPU. CPUR/W | Light dimly >
E CH2
RS-422/485
CH1-NEU, Blink PCCPU AJ71QC24
ACK, NAK | sequentially
CH1(RS-232C) Checks the CH1 RS-| CH1.ERR OFF CH1.ERR| ON
communications | 232C interface send and _ﬁ—_-)c*““
. . RS-232C
check receive functions. CH1-8D Blink
n] CHz
CH1-RD RS-422/485
AJ71QC24
CH2(RS-422/485) | Checks the CH2 RS-422/ | CH2.ERR OFF CH2.ERR| ON
communications |485 interface send and CH1
) ) ) [¢ RS-232C
check receive functions. CH2-8D Blink
I I i CH2
CH2-RD RS-422/485
AJ71QC24

*The tests continue even if an error occurs in any of the check items.
(® Ending the tests
(1) Turn OFF the power.

(2) Disconnect the cable and connect the cable to communicate with the external

device.

(3) Change the setting of the mode switches.

CH1:; "1" (dedicated protocol format 1) / "6" (non procedure protocol) / "7"

CH2:

bidirectional protocol)

||1 "

MELSEC QnA
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3.3 External Wiring

The RS-232C cable wiring diagram is shown below.

(When connected to a device that does not turn ON the CD signal.)

AJ71QC24 Cable Connection External Name Contents
Signal | Pin No. | and Signal Direc- Device (Based on External Device)
Name tion Signal Name
FG 1 FG Frame Ground | Cable shield pin
SD 2 SD Send Data | Signal pin that sends data.
RD 3 RD Receive Data {Signal pin that receives data.
RS 4 RS Request to | Signal pins that turn ON and send a
Send signal to the local station and simulta-
CS 5 CS Clear to Send |neously inform the opposite device
- that the local station has data to send
b - when the local station is ready to send.
DSR 8 DSR Data Set | Pin that receives the ready signal from
\ / Ready the opposite device.
SG 7 SG Signal Ground |Signal ground pin
CD 8 CD Carrier Pin that receives the ON signal when
Detection |there is send data from the opposite
deivice.
DTR 20 DTR Data Terminal |Pin used by the local station to show
Ready that it is ready to operate.
- _
| — — — — (Conect the cable to match the specifications
\ of the external device.
L — — The RS-232C connector used is shown below. Connect the connector of the

opposite device matched to this connector to the cable.
20 pin D sub (female) screw type
DDK Electronics Ltd. 17LE-13250-22-D2AC

3.4 External Device Setting

Set the external device as shown below.

RS-232C-0

Printer ..o
Memory size (KB) ...........
Screen display attribute ..

Numeric coprocessor .....

BOOT device

Numeric coprocessor 2 ..

24-bit system

4800 bauds 7 bits™ even parity stop bit 1 No X parameters

*In the bidirectional

mode, 8 bits is set.

MELSEC QnA
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3.5 Loopback Test

The loopback test function uses dedicated protocol format dedicated commands to check the
external device and QC24 communication functions.

The external device sends data to the QC24 and the QC24 returns the received data to the
external device as is.

The loopback test checks if the data sent from the external device and the data returned from the
QC24 are the same.

3.5.1 Loopback test program

1000 'l e e o e e !
1010 ' ! AJ71QC24 Loopback Test Sample Program

1020 ' ! (Commrand 0619)

1030 ' e e o e - !
1040 *371

1850 CLS :'Clear screen

1060 CH%=1 :'Channel No.

167G ENQS=CHRS {&H5) : "ENQ code

1080 ' ! mm e e e e RS-232C open & initialize------=--"-"-""-"-"-"-"-"-"------—-~-—~ !
1090 OPEN"COM:E71INN" AS #CH$% :'Set communications mode, etc.

12006 '

1310 ' ] e e e - Send data 1nput ——--—-- - - m e - !
1120 *SOUSIN

1130 CLS

1140 LOCATE 1, 1 : INPUT "Send data";SDDATS

1150 CLENG=LEN (SDDATS) : 'Character length

1160 CLENGS=RIGHTS$ ("000"+HEXS$ (CLENG) ,4) : 'Character length—hexadecimal conversion

1170 '

1180 " ! mmmm e e Senc command 0619 ------=-—--=-=~---"-"~"—"-"-"—-"—-~-~"—~—~—-~—-~—~—~—- !
1190 *COMSEND

1200 PRINT #CH%,ENQS;"F90000FF0006190000"+CLENGS+SDDATS

1210 RD$S=INPJTS (CLENG+ 16, #CH%) :MAXR%=LEN(RDS$) :'Loopback data reception

1220 "l e e e e - Send data ASCII code display --—---—-—=—-—-———————-—————-—~ !
1230 LOCATE 48, 0 : PRINT "Send data"

1240 LOCATE 48, 1 : PRINT "ASCII code"

1250 SDS=ENQS-"F9CO0C0FFC0C6190000"+CLENGS+SDDATS :MAXS%=LAN(SDS)

1260 FOR I%=1 TO MAXS%

1270 IF I%>_9 TEEN Y%=I1%-17 : X%=2 ELSE Y%=I%+2 : X%=0

1280 LOCATE 48+X%,Y%

12390 PLINT RIGHTS("(O"~HEXS (ASC(MIDS(SDS,I%,1))),2)

1300 NEXT I%

1310 ' ] e e e e Recelve data ASCII code display-----------—-—=-—-—-——-—--——- !
1320 LOCATE 65, 0 : PRINT "Recelve data"

2330 LOCATE 65, 1 : PRINT "ASCIZ code"

1340 FOR I%+1 TC MAXRS%

350 IF I%>11 THEN Y%=I1%-9 : X%=5 ELSE Y%=I%+2 : X%=0

1360 LOCATE 65+X%,Y%

1370 PLINT RIGHTS ("O"+HEXS(ASC(MIDS(RDS,I%,1))),2)

1380 NEXT I%

1330

1400 LOCATZ 1,20 : INPUT "Retransmit (Y/N) ?"; ¥YS$S

1410 IT ¥Y$="Y" THEN *SQUSIN

1420 CLOSE

1430 END

* BASIC commands must be changed according to BASIC software.
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C START )

y *STH
I Set screen
3
| RS-232C OPEN ] -------- OPEN" COM : E71NN" AS#CH% designation contents
> File No.
*SQOUSIN S parameter (Character code 128 or greater

v characters input enable (S)/disable (N))

_ X parameter (execute (X)/do not execute (N)
SDDAT$_|nput data communication control by X-ON/OFF)

Stop bit length (1...1 bit, 2...1.5 bits, 3...2 bits)

— Data bit length (7...7 bits, 8...8 bits)
3 — Parity check (E...Even, O...0dd, N...No parity)
| CLENG=data count ] " RS-232C line 1. (1: Can be omitted)

y

CLENGS$=data count
(2 hexadecimal digits)

T -PRINT #CH%,ENQ%;" FO0000FF0001690000" +CLENG$+SDDATS
¥ *COMSEND ' send message contents

L Send command 0619 I .- ZEs g (318 ¢ g g £
Send| E°2(3]|° |z § ¢ g g
g- < g § g & o
g OZ Q o
Y F 9jo o|lo o|F FloTolo 6 1 9{o 0 0 0 §
| RDS$=receive data |_ . 0?4& (201 30450- 304464 46430 304501 36-3143HE0. 304330 2
| N —}
CLENG$ SDDATS

----- RSS=INPUTS(CLENG+16,#CH%) receive message contents

Send/receive data

ASCIl display qFa 21213181 & | & |
Receive §§ S18 (8| ¥ z The external device receives the data

=15 |5z - = shown at the left from the QC24 in
z ) z o) g response to the send data shown

Foalo off FloTo| & above.

21446+ 39 $30- {50 304 2
CLENG
Key input "Y" or "N" '
Character count "15" Character count "1"
Character count "15"+ "1" = 16
RS-232C CLOSE |
*1__ 1. Label name used with the program
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3.5.2 Loopback test operation procedure

(@ Connect the external device and QC24 in the regular configuration with a cable as
described in Section 3.3,

() Set the QC24 front panel switches as shown in Section 3.1.2.
Set the mode switch to "1".
(3 Start the PC CPU.
When the QC24 NEU LED is turned on, the loopback test can be executed.

(The NEU LED is turned ON several seconds after the PC CPU power is turned ON,
or the CPU is reset.)

(@ Write the program shown in Section 3.5.1 to the external device. After writing, set the
external device to "RUN".

If there are no errors, the following prompt will appear on the external device screen.

Send data? m

® Input arbitrary data from the external device keyboard.

(For example, (A]BJCJDIE|J)

(& The external device checks if the data it send and the data returned from the QC24 are
the same.

If the two data are the same, communications between the external device and QC24

are normal.
Send data? ABCDE Send data Receive data
ASCIl code ASCll code
. ENQ 05 30 o 8S™X 02 30
Frame vdent;\‘ﬁcatxf%w{m 30 | Loopback data Frame |dentmcat|F09n {45 30| Loopback data
o. (F9) gg gg count {0005) 0. F) gg 30 count (0005)
5
Station No,(00){30 41 Station  No. (00) { 30 44
30 42 senddata {30 42| Send data
Network  No. (00 Network  No. (00
9030 43} (ascoB 130 43} jamope)
PC No. (FR) |46 44 PC No. (FF){“G 44
46 45 46 45
Local station 30 Local station 30 03 ETX
No. (00) | 30 No. (00) | 30

30
Command (0619) 36

Retransmit (Y/N) ?
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/ If you have any situations as follows, please read the explanations \

¢ Cannot communicate Are the hardware settings (Section 3.1.2) and cable
connections (Section 3.3) correct ?
Check the QC24 LEDs (Section 4.3), then check the
settings.

* The data sent from the computer and the Are the transmission specifications settings (Section 3.
data send from the QC24 are not the 1.2), cable connections {Section 3.3), and external de-

same. vice settings (Section 3.4) correct ?
Check the QC24 LEDs (section 4.3), then check the
settings.
K After resetting the settings, reset the PC CPU and repeat the locpback test. /
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3.5.3 . Loopback test message structure

"The following shows the loopback test control procedure and message structure. (QnA frame
format 1, command 0619) ~

[Control‘ Procedure] _ The control procedure (QnA frame: format 1) message

structure is shown below.

1——, Loopback test command’
8
3
3
3

foguy 4 T F w Q. w
EET 25|35 g 5 & | g
. NIZE[ S8 | &5 8 s g 9
ice QI 22178 | g8 g |3
External device (¥|12 | 2| 2 2 3 5% =3 8
=) N ° S 2 - g §
z LZ . . o E; o
& & &
¢ 0619
HLIHEIHLHL[HEH < -1 [H L|H L HL : .
' s|l§3| £|&8|3|5| &85 g g
TEEls|glF (8] 58 | & [ls
X5 z12|° |&8| &8 g [1|g
B = e z =3 3 X x
AJ71QC24 S |7 1% s| = g g
i ) : : Zz z = a
* The sum:check code can be omitted by setting QC24 - - 2 © @
jransmission specifications switch SW06 to OFF: FRE TRA AN "R AR ] L HL
[Designation Example] The following examples designates "ABCDE" in the data area

of the send data and executes the loopback test. (Sum check
code omitted.)

g z i o o' N
E|&Z|.2| & Y & < 23 8
238 ¢ 8 3 g & ]
N[E3| S 2 8 2 8
8ol 9 (3 @ 3 g 8g S
: @ ~ > <
External device |92 | 2| 2 g3 3 s 2
3 o g 5 x
& = =3 o
Z Z: o 2
° <3 )
F 9]0 o0 0 |F F |O 0 ¢ 6 1 9|0 0 0 0|O 0.0 5 A B.C D E
05H}46H,39t OHBOH 36H,31H,39H[30H,30H,30H 35H}41 42H,43H44H‘15P
g5 2% & gE 5
> g é"r o ] o)
—a*. SRt B o o kel ol
o > g 85 8
S S 23 ] o3
= | & S 5% R
o S Z 5 = 3
AJ71QC24 2 o ] g
: ) : 2
o g ©
F
16H,

See Section 4.1.1 for aidetailed "descri:pt;ion of the'c;on'trol orooedure;and message structure.

After the end of the Ioopback test, use a dedlcated protocol to send and receive data.
Go to Section 4

When using the non procedure protoool or b:dlrectlonal protocol to send and receive data, go
to Section 5 or Section 6,

i
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3.6 Communicationg With QnACPU .Using_j the GPP Function

The QC24 CH1 R8-232C interface can be set to QnA extension frame format 5 (binary mode) and
a GPP functoin peripheral device oorrespondlng to the QNACPU can be connected.

For GPPQ function

For GPPQ functlo

=

The same operations as those of the PC9800
connected to the CPU can be performed.

QC24 setting example f AJr1ac24
s - N ‘RUN CH1.ERR.
- LT - . : CPURWEY - - QCH2ERR.
i PRTH -
Mode swutches
CH1 “cH2 Station No. switches
@1 89,7 o189,
El2@g| Mook X0 . X1
azof’ o> | - T
0@-‘ @ ~ | STATION
CH1:5 . N)(Oﬁm Nzoam NO.

CH2: j

Station No. 00: set

8238

83822882 @
o U]]Iﬂ]]][ﬂﬂI[IIﬂI[[[ﬂ]

Transmission specifications switches (CH1)

Switch | Switch Setting ltem Setting
Setting | = | o Contents

CH1

SWOT | Operation setting | OFF (independ-| | ™

, : . | ent operation)
SWO2 | Data bit setting ‘OFF (8 bits)

o)
SWO3 | Parity bit enable/dis- | ON (Enable) o
sw ; o @)
o a—lble setting . o
g gg SW04 | Even parity/odd parity | ON (Even) so8 .
mlfo4 setting no —
|Ejos ; — — — ) sa
g gs SWO5.| Stop bit setting - |OFF (1 bity -~ ] | = ~
|08 | SWO6 | Checksum enable/dis- | OFF (Disable)
o | able setting »
|19 | SWO07 |Enable/disable write [ON (Enable)
il B during RUN

SWO08 | Setting modification | OFF (Disable)
enable/disable setting '

SW09 OFF
0 issi %
SWH10 [ Transmission rate set- | OFF (9600BPS)
SW11 |ting N
SW12 ' OFF

Set switches SW13 to SW15 on the left side of the module to OFF. .
*Set to match the transmission rate of the GPPQ function. (Default value 9600 BPS)

3-14
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4 COMMUNICATIONS USING A DEDI-
- CATED PROTOCOL

* The following shows the dedicated protocol communications procedure used in this guidebook.

Write external device program ] -----

. h 4
l Run external device program I

\ 4

l Send command - I -----

Data ydisplay

: PC operation

l:l : External device operation

- Execute up to the loopback test
described in Section 3.5

Set the PC CPU to "STOP"
~ to write the sequence program.

Use the GPPQ to write a sequence program to

store the data (for external device display) to the
device used by the external device to read from
the PC CPU and wrlte this program to the

PC CPU.

Described in Section 4.4.

+ Set the switches for dedicated protocol data

communications.
Described in Section 4.2.

+ Initialize the PG CPU.

- Set the PC CPU to "RUN".

Write a BASIC program that uses a dedicated
protocol to send and receive.

Section 4.5.1 (word units batch read)

Section 4.6.1 (bit-units batch read) -

Section 4.7.1 (word units batch write)

Section 4.8.1 (bit units batch write) -

Run the BASIC program.

Perform with the trainer.
Described in Sections
4.5.2,4.6.2,4.7.2,and 4.8.2,

Display the data on the CRT screen.
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4.1 Dedicated Protocol Formats

The following shows the dedicated protocols that send and receive data between external device
and QC24.

Each frame can be chosen to match the data communications purpose and the specifications of
the external device.

(1) <Data mode> @ <Frame> ® <Format>
Dedicated protocol ASCIl mode A compatible frame —————— Format 1~4....Refer to the Computer Link
(Same frame as computer link function) Modul Guidebook.
QnA frame Format 1~4
QnA extension frame ————— —— Format 1~4
Binary mode QnA extension frame ————— — Format 5

() The QC24 can select the ASCII mode or binary mode.
The following shows ASCII mode and binary mode data communications examples.
& ASCIl mode

The QC24 converts the binary data sent from the PC CPU to ASCII data and stores the
ASCIl data to the device memory.

The QC24 converts the ASCII data received from the external device to binary data and
stores the binary data to the device memory.

Qca4
PC CPU External device

(binary data) (ASCII data)

ofo]o] t[ofo[+]o]ofef+ [ ]o[+]ofo | TTZ T3 173

BIN—ASCII conversion
1234H 31H) 32H| 33H; 34H

& Binary mode
The QC24 stores the data sent from the PC CPU to the device memory as is. It also stores
the binary data received from the external device to the device memory as is.

4
PC CPU ace External device

(binary data) (binary data)
T

o]o]o]+[ofo[1]o]ofef+]t]o]]ofo Not converted

1234H 34H;12H

(@ Frames can be used according to the application.

Frame A Compatible Frame QnA Frame QnA Extension Frame
Access to | Reading and writing over | All devices can be ac- | All devices can be ac-
QnACPU | the same device range as | cessed. cessed.

the AnUCPU is possible.
Features Same message structure | All the QC24 functions | All the QC24 functions

as MELSEC-A Series | can be used. can be used.

Computer Link Module Extends the range of ac-
dedicated protocol. (The cess to other stations to
commands that can be beyond that of the QnA
used are limited.) frame.
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The following shows the range of access to other stations over a MELSECNET/10.

Muitidrop link
Externalle—e—l Al e ... MELSECNEF/1O O ON ...
device i (Network No. 1) / A 7
(AJ71QC24 Lo - station) - (AJ71QC24
equipped stations)A .y equipped stations)
compatible frame )
I
QnA frame T
QnA extension frame
® The following shows the differences between QnA frame and QnA extension frame formats 1
to 4. S S8 B RN ;
<Frame feceived from external devices™ . <Frame sent to external device>
- NEsiS 5| zlee] 2 | ons Nes| S| 2| z18Y] oo |7 KE3| 5] 5| zl68
<Format 1> |8 [ 21 %[ ° |2 » [FT8 g 1215]°412 QX RUIs1als 3
? = z z = @ . = zZ z @ = = | ® z
S |9|z © a S |5|z 3] NS (6 =z <]
o ; ! o klo .
O |[exg 20
S |88s 83 |;
3 o wE X
<Format 2> » § % %
"o [a=o 29
$ |88¢ ; 8% |7
>0 ’ I
<Format 3> g © % X m% X
el o [eeg 00 A
N S |88g 7 g3 o
D
<Format 4> |@ 3 |©9%8 X 3 /
3 @ @
= g g N
’ A
K

items are different from those of format 1.

QnA extension frame

QnA extension frame formats 1 to 4 are the same, except for the parts enclosed in [_]. The
parts enclosed in [_] are replaced by the following.

items are different from
those of the QnA frame.

"ON Uopels

‘ON omieN
‘ON Od

"ON UONB]S (200

This guidebook describes data
communications in QnA frame
format 1 message format.
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41.1 QnA frame format 1 control procedure and message structure

| Control procedure an external device reads PC data
(@) Word units read

{Example) Use command 0401 (device memory batch read) to read the contents of
PC CPU data registers DO to D2.

Transmission

order
Character area A
(Read device range designation}
s | 2| B - Q
(Data name) |E 23 28| SE o o o T ] g
NESIZ 5|z RN 3 g 728 189
53/ S|3|88Bg| 3 |32 |38 a 73 (R¢
Q= 3¢ &) ER= jud o o |83
External gl z 2 8T |9 g a8 |8
device 3¢ % a | 3 g g s |
oo olo el olofo ¢ ot ol oo ot oot s ot o oo s o
1 lalgt | | Igig!
(Example) Flalolajolo|F!F|otofalalottjolaloloin! sjolotolalolojololotalol Character area B
o5d a6 a0] 30! 50] 30! 30] 46 46| 30 s0] 30! 341 501 31| 30 50t 301 30 44! 2af 30! 50! 30 50! 30 ac 30 a0 a0 a5 ac s
J — kn i (o]
sz @ | 2| RE Data correspondingto  [g|$
(Data name) T§§ 88| QBpg| devicepanscount [r2e
x|22| S| & FB G| (numberofcharacters |y|Z5
AJT10024 Batch read (Normal |7|Sz 2| 2| " &2 corresponding to g
0: Word units reception)| |Z3| & | 2| P device paints count) 8
‘ | | | | | [ [ [ |
(Example) Des'g”f‘t%sot?echZ’ee Fisjotololo|FIFjololtislals 1i2lolz|lolslo) [eiE
oints o D2.
P co]se! 0] 30! 30] a0t a0] 46! a6 30! 30l 1130 301 35| 31! 32! 30 a2 ] 311 30! 30! 0] s 38! 45
DO=1995H
or D1=1202+
D2=1030m
g |z DB m
NeElglglogd 3
231 |5]zE8 ¢
KIS2I 212178 s
(Receive error) g%;% g z 5 3
'I | 'I | | [
F:Q O:O O:O F:F O:O 7:E:4|'O
«s)as'30]30! 3030 ac] 46" 28] 30! 30] 371 45! 34" 30

T——— When error

code returned.
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(b).. Bit units-read -
(Example) Use command 0401 (device memory batch read) to read PC CPU internal
relays M100 to M107.

Character area A
. (Read device range designation)

=l v [2) : B o BER | fo)
{Data name) §§ g %5‘ § g E % S §m .
=3 I+} 3 o) o 74 <
5| 3 S8l 3 3 2 18 iy b 83 30H) : OFF
External S8 pe g S.lea 9] 3
za| & < a 8 Q < i o 31H) : ON
device 57| Sola 8 g 3 |° :
| I | | .
(Example) olojolo(F!Fiolo 05410:1 ololol M:*O‘O:0:1 :o'o o'o'o's 1‘1 :
2 0H}31H30Hk0HbOHb1HADI-kA>-30HbOH 0Hg3 1HB0HBO0HBOHBOHB0HBBHB B TH] . i | —_
- Tl | =2 @ Data ol
(Data name)  ITR3| 2| 8| 2 Bg] comesponang [r|8¢
B tch cad NEAERE- ; § to device § 3
. atch r = = i n
AJ71QC24 (Normal z|2 5 ‘ points count g8
. : 1: Bit units reoeption) ) o
(Example) ‘ , Designates the ol AlD
8 points M100 to M107. . \ X
M107=0OFF
M106=ON
M105=0FF
or M104=0FF
M103=0N
M102=0FF
M101=0OFF
L= M100=0OFF
= 28 | ITI
=5 £ 8| 3Ed 3
23153 g =
HHHE
. S5
(Receive error) gg _g z S o2
]
When error

code returned.

Memo S
Relationship between the device points count the external device is requested to read and the

data byte count of character area B in message

, Device points C(}unt Character area B data byte count
Word units :1word = . 1point ' = 4 pytes of data
Bit units .1 bit = 1point = 1 byte of data

This relationship is also the same when Writing data.
\- \ ‘ V,
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| Control procedure when writing data from external device to PC
(@) “Word units write

(Example) Use command 1401 (device memory batch write) to write data to PC CPU
data registers DO to D2. :

Transmission

order - . N
Character area C-
(Write device range designation);:
(Dataname) EIZF| 2 | F | 3 & 9 ° g T B Data cofresponding to the g
INlesk=12 125 5] 3 (3) < L = device points count S
ol5®913 |8 B8 3 Bg) 3 o ® < (number of characters [5'5
External Sal > = | z=| 5 8% |g 2 88 |- cgrre;sponql?g tothe |9
Z < = - E
device g3 % g o a2 g 3 3 eylf;e pglnscount) @
s ofoloto [ e[oto]s ot o lototololtotoolotololoto!s [sts telettotolstolots | nrcssabe vt e
. I | y 0: | <ol TR =
(Example) | [7:°[0:010: 0 F|0:0]114,0,1100,0{0|D;#0]0010]0[0]010103 B9 |AIF IBJAID|D|B|DID}9 11| Message wait time
o545/ 30]30!30] 30! 30) 46146 | 30! 30] 311 34! 50! 31 ) a0 a0} 50 30] 44 24 30'30! 30! 30130 30[ 30! 30! 30! 33| 42 30! 41 46| 42! 41! 4a 44| 421 44 40! 30[ 31131
— /. DO D1 D2 =1 | z| v |2
— Alz A 2 Iy
(Data name) SO : © : 5 clgs % g. 2 2
Batchwrite -] = 7 " 1 : Klo®| 513 |5 28
. : : (Normal 35 z| = Z-
AJ71QC24 » , 0: Word.units S reception) | 83| °|&| [
N - Py . : : [} ] I [} t
(Example) Designates the Fislolajolo|FiF|olo
ints DO to D2. i .
: 8 point \évomeBsgAFH 1300301 90| 30! 30) 46! 530! 30
D1=BADDH or
D2-BDDOH
: NEgTl ol z|D |8 m
ABSl 8 (8|0 B 3
KEa|S |8 |3 88 o
i ey =1 Zz5 8
(Receive error) z3 g z 5 2
S C
] I ] i [} [ |
71El410
1] 1 1] LI I |
] 134130
When error code 7E40H returned.
( . N

Memo

Message Wait Time Designation
With the A compatible frame, the message wait time is designated in the message, but with
the QnA (extension) frame, QC24 buffer memory address 11EH (message wait time designa-
tion) designates the message wait time. ~

External Command
device message
- Qcoa ’ .| Response
- Message message
wait time T
]
Response f
watchdog timer !
Timer 1 *1,

1" A response watchdog timer (timer 1) is available for message wait time time-out check.

. ' Y,
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(b) Bit units write

(Example). Use command 1401 (device memory batch write) to write to PC CPU inter
nal relays M100 to M107.

Write point —_J* 0 (30H) : OFF
Character area C . | count” 1(31H): ON
(Write device range designation) :
(Data name) I s 450 . 5 - 3 " Daa o
. o3l 8|2 $18 2. 8 S o |corresponding to |8
External 5*(30 9 g 3 g Q.. o 72 2 -the device xS
: na o® 518 = el o 29 int t 183
device - S5l 2| ® B RS g 2 88 points count &
oo | 818\ 2 = e (1§l 5 |3 i
j TR T 00 A I 0% Y A Y A YD V1G] IO U U O O O WOt IO T O O SO OO Y 8 O
)(Exaample) Flsjolofolo|FIFlolofil4lol1iolololrmixololot1lolojololols]1!1lolo!1lolot fole
H30! OHBOH30H 6Hl 16HBO0H, 1H34H30H31HB030H30H3 1HKD! H30H50H51N51NL LOH3OHbOHhOHbSH31H HBOHE0H31H30H, 1HBOHB6H] (Normal reCeptiOn)

S / Al Z. .
(Data name) . - : : : c %% ‘ % H
s : . " Batch read Sal 2| = of
AJ71QC24 . " 1 Bit uhits_ v g31°| g
(Bxample) - , 7 ,’ . Designates the 8 M10e. £lo OEO OEO‘ ieloto

points M100.to M107." Tuns ONM104} |

Tums OFF M103,
Turns ON M101.

Turns ON. M100.

9p00 oL

(Receive error)

. "ON:UOedi]
-uap! Sleid
“ON SHOMISN

(1) The contents of ‘character area A’, ‘character area B’, and ‘character area C’ in the

figure above depend on the contents of the command. Refer to the command de-
scriptions in the User’s Manual for more information.

(2) Transmission and rebéptiyonyof the sum ch'eck"oode can be omitted with QC24 trans-
mission specifications switch SW06.. . :
In this guidebook, transmission and reception of the sum check code are omitted by
setting transmission specifications switch SW06 to OFF.
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4.1.2 Contents of data setting items

The following describes the contents of each data name designated in the QnA frame control

procedure.,
Control codes
Control Code |Code (hexadecimal) Contents Application
STX 02H Start of Text Indicates the start of the send data.
ETX O3H End of Text Indicates the end of the send data.
ENQ 05H Enguiry Indicates the start of the send data.
ACK 06H Acknowledge Response to the opposite device when data
communications ended normally.
NAK 15H Negative Acknowledge | Response to the opposite device when data
communications ended abnormally.
ECT 04H End of Transmission Initializes the data communications transmission
ol 0CH Cloar sequence and makes the QC24 rgady to receive
commands from an external device.
CR ODH Carriage Return Indicates the end of the send data. (It is used
LF OAH Line Feed with format 4.)

QnA frame No. (“F9")

The external device uses QnA frame No. to discriminate between QnA frames and QnA
extension frames.

When QnA frames are used, “F9” is set and when QnA extension frames is used, “F8" is
set.

Station No. (“00”)

The external device uses the station No. to identify the QC24 that is to be accessed.
In this guidebook, “00” is set in the station No. switches on the front of the QC24.

Network No. (“00”)

Network No. is the MELSECNET/10 network No. [t is set when the QC24 is accessed
over a MELSECNET/10 or MELSECNET Il (MELSECNET/B) system.
In this guidebook, “00” is set to communicated with the connected stations.

PC No. (“FF”)

PC No. identifies which PC CPU on the MELSECNET is to be accessed through the PC
CPU connected to the external device.

In this guidebook, “FF” is set because data is sent and received with PC CPUs connected
to an external device.

| Local station No. (“00”)
The local station No. is fixed at 00",
| 7 ]] Command

Command designates which contents are to be accessed when an external device read
data from, or write data to, a PC CPU.
In this guidebook, QnA frame format 1 is used to batch read/write device memory. There-
fore, commands “0401/1401” are set.

4-8
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Subcommand

Subcommand designates the read/write units, kind of device designated, and the data

read conditions.
In this guidebook, the read and write operations are performed in word units or bit units.

Therefore, the subcommand is set as shown below.

b7 b6 b5 b4 b3 b2 b1 bo
loJoloJo]o]o]o] 10|

0: Word units
1: Bit units

Error No.

The error No. shows the error contents when the opposite device sent a NAK response.

ff two or more errors are generated at the same time, the error No. detected first is sent.

For instance, the following shows an example of connection of three networks.

External
device
1Ns2 2Mp1 2Ns2

1Mp1

el el
§ QnACPU |AJ71 | Qc24 g | anacPu jau7e AJTA g | QnacrPu |au71
3 QLP21 o QLP21 QLP21 3 QLP21
@ (S) @ =) (8) @ i
o [] ° e}
i3 i °
< < <
Network No. 1 Network No. 2
e el
g |anaCPU A1 |AJ71 g |anaceu |au7e
3 QLP21 |QBR1T| o 3 QLP21 ;
2 () Pl p G | 2Nsa
ko) -
© ke
< <
1Ns3
‘ Network No. 3 m
B 1 i

el o T

g | QnacPU |AJT1 g | QnACPU |AJ71 g QnACPU4AJ71

3 QBR11 3 QBR11 3 QBR11

173 2] @

ol C o

ke o 2

T i z

~ < ~

3Ns2 3Ns3 3Ns4

The following shows the settings when an external device uses QnA frame format 1 to access the

QnACPU indicated by ZZZ .

T T T T T T T T
i:z);g @ 5 3 &l_ 9 Character
ST EL P e

28| 212| B 2

S| S ’

F 9|0 0|0 3|0 4i0 0
srpierperpopo-poaapoaapopo] |
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Sum check code

When a dedicated protocol format is used to send and receive data, the reliability of the
send/receive data can be increased by sending and receiving the sum check code shown
below by setting switch SWO06 (sum check code enable/disable setting) on the AJ71QC24
to ON.

If SWO6 is set to ON, the AJ71QC24,
() adds a sum check code to the send data and sends the data,
@ checks the sum check code of the receive data.

In this guidebook, data is transmitted by setting SWO06 to OFF. Therefore, the sum check
code is not handled.

The following uses an example to describe the contents of the sum check code for your
reference.

[Ex.] The following shows the sum check code value when the data of three points,
beginning from DO, is read for QnA frame format 1 station No. O, network No. 00,
PC No. FF, local station No. 00 command 0401 (device memory word units batch

read).
Character area
=1 0 T|a @] jw} I B e
NEe gl ElSlE ] § |8 & z S. Fd
83 2|5 =dn 3 = o 25 10
olzzgl 81 2| 2|88 3w |2 a 7¢ (®€
External g% 519|533 3 35 | © o o5 183
. 28 z| = z= 3 2% |g ] gd IR
device 28195z S a a 3 8 5 @
= ( [¢] [42] Ind
| I | | l [ [ | [ | [ |
FigjolofolofFiFiolafolaloliololalo|Dl#lolololololofoloio!a|alt
05| 36! 3930130/ 5050 sl ue a0l ao sojﬁf:ib- 30|3£|L30L33‘ ﬁ‘LZA 3‘0!&135'}2@!30 Jo@feﬂy 4 s
QC24

46H+39H+30H+30H+30H+30H+46H+46H+30H
+30H+30H+34H+30H+31H+30H+30H+44H+2AH
+30H+30H+30H+30H+30H+30H+30H+30H+30H+33H=5A1
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4.2 AJ71QC24 Serial Communications Module Settings

The following shows the setting of each AJ71QC24 switch.

AJ71QC24

RUNQ  QCH1ERR.
CPURWQ  QCH2ERR
PRTQ

Q
_ Q O
NEUQ  ONeU
ACKQ  QACK
e s
CN
CH1 PIQ  QPS s
T8 8%
Mode switches SD‘WA|T8 8SD.WAIT Station No. switches
0Q Qs /
CH1 CH2 L #0O OFrD 7 ‘1o y
189 189
o' %9 o' Sy
© ® | © @ T 5 5
1P| Mmone §*° T :/ o= | oy~ | STATION
Sroa» | Croa® =y | ~@y= [ smmow N@Qs c\x@m NO.
CH1: Set to | \IN’O‘?’ e [N 49 40%
oettot,. oo W\ e e
CH2: Set to 1. — _?'a:!”: (1::192 Station No. "00" set.
I o239 | ©'%%
B O
| 2® 5| 2@z oo
T SW —
=l o ==
= 02 |=
= o |c=
=)« |==
= o5 |[=
1= 08 |3
|E=2) 07 |E=
/H:I;OS E
I I _
| |
Transmission specifications switches (CHW)/ =% =
=, 11 |=
=l 2 =
Switch | Switch Setting item Setting = T
Setting Contents O
SWO01 | Operation setting OFF (independ- ~—
ent operation)
SWQ2 | Data bit setting OFF (7 bits)
SWQ8 | Parity bit enable/dis- | ON (Enable) chi
SW able setting Rezs2
| o :
|02 | SWO04 | Even parity/odd parity | ON (Even)
—m]o3 ‘
—m|os setting
== |9 ['SWO5 [Stop bit setting OFF (1 bit) —
—m |07 | SWO6 | Checksum enable/dis- | OFF (Disable) O
s .
able setting CH2
E ?g SWO7 |Enable/disable write | ON (Enable) ggjgg L—@
| during RUN SDA @
®—|"® TSW08 | Setting modification | OFF (Disable) @ RDA
| . o[ [0
enable/disable setting @ FOB
SW09 OFF NG @
SW10 issi -{ OFF
SlaL Iransm133|on rate set o (4800BPS) . @ @ sG
ing i_‘
SW12 OFF
Set switches SW13 to SW15 on the left side of the moad-

ule to OFF.
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4.3 Dedicated Protocol LED Display Contents

The following shows the display contents of the AJ71QC24 LEDs related to dedicated protocol
data communications with the system configuration described in Section 3.1.1.

LED Name LED Applications ON OFF Error Processing
RUN QC24 operation status dis- |Module normal | Module abnor- | e Check SW09~SW12.
play mal ¢ Check the number set at the mode
switches.
CPU QC24 and PC CPU commu- | Blinks while com-| Abnormal ¢ Check the status of the PC CPU and ex-
R/W nications status municating ternal device.
(Lights steadily ¢ Check the number set at the mode
while communi- switches.
cations stopped)
1-NEU Displays the QC24 process- | Waiting for re- | Processing a re- | If the display does not change even when
ing status for a request from | quest from exter- | quest from ex- | the extemal device sends a command, check
the external device. nal device ternal device the following.
¢ Cable connections
1-ACK Preceding re-|Preceding re- | Number set at mode switches
guest ended nor- | quest ended ab-
mally normally
1-NAK Preceding re-|Preceding re-
quest ended ab- | quest ended
normally normally
1-C/N QC24 and PC CPU commu- | CommunicationsJCommunica-|e Check SW07 (Enable/disable write during
nications status display abnormal tions normal RUN)
1-P/S Parity and checksum error| Error Normal Receive data and transmission specifications
display settings are not the same.

* Make the QC24 transmission specifica-
tions and the external device transmission
specifications the same.

¢ Check the transmission specifications
switches.

1-PRO Protocol status display Error Normal Mode setting and receive data format are not
the same.

e Check the number set at the mode
switches.

¢ Check the external device send message.

1-SIO Data reception status display | Error Normal Transmission specifications settings and re-
ceive data are not the same.

¢ Make the QC24 transmission specifica-
tions and the external device transmission
specifications the same.

¢ Check the transmission specifications
switches.

¢ Decrease the transmission rate.

1-8D - WAIT | Shows the status of the data | Waiting to send | Sending

sent to the external device No send data
from the QC24

1-8D QC24 to external device send | Blinks while datai Not sending|e If this LED does not blink even when the
status is being sent data external device is sending a command,

check the cable connections.

1-RD QC24 from external device | Blinks while data| Data not being

receiving status is being received | received
CH1. ERR |CH1 communications status | CH1 error Normal

display

[]: Normal state. If an erroris generated, an error LED will come ON. Thereafter, the error LED will remain ON
even if the error recovers. Use the buffer memory (201H) to turn OFF the error LED.

4-12
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4.4 Sequence Program

The folliowing uses the GPPQ to writes a sequence program to store the device data (for external
device monitoring) external device that is read by an external device from the PC CPU and writes
this program to the PC CPU.

X0 p
0 —} {BIN Kax2o DO H
X1 p
4 —} { BIN  Kax20 D1 T
X2 p
8 — b— { BIN  Ka4x20 D2 =
X3 P
12—} [ BIN  Kaxeo D3 H
X4 =
16— | [ BN  Kdx20 D4 =
20 [ eno

The program shown above is the control program for the system configuration shown in Section
3.1.1. It is not for communications with external devices.
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4.5 Reading From PC CPU Word Device Memory (Word Units Batch
Read)

This section reads the contents of PC CPU registers DO to D4 (5 words) to the external device in
word units and displays them on the CRT screen.

4.5.1 External device program

1000 1 s m oo oo o e !
1010 v ! AJ71QC24 Command 0401 Sample Program !
1020 ' ! ASCII Mode !
1030 ' 1 (Registers D0-D4 (current value) batch read) !
1040 ' s e o e - !
1050 *sTL
1060 CLS :'Clear screen
1070 WTCNT%=10 :'Data receive walt retry counter
1080 DLCNT%=1000 :'Counter for data receive time adjustment
1090 STCNT%=32 : 'Recelve data length when STX received
1100 NACNT%=15 : 'Receive data length when NAK received
1110 ERFLG%=0 :'Error flag storage at end of reception
1120 RVCNT%=0 : "Receive request data count storage
1130 CH% =1 : 'Channel No.
1140 STXS$S =CHRS$ (&H2) : 'STX code
1150 ETXS =CHRS (&H3) : 'ETX code
1160 ENQS =CHRS (&H5) : 'ENQ code
1170 NAKS =CHRS (&H15) : 'NAK code
1180 '
1180 ' 1 mm e e RS-232C open & 1nitialize-----------—-—--—-~--~—-—~-—~———~~ !
1200 OPEN "COM:E71NN" AS #CH3% :'Set communications mode, etc.
1210 '
1220 ' !} m e e e - Send command 0401 ----------"-"--"-"-"-"-"—"——"-"—~—~—~—"——~—~——~—— !
1230 *COMSEND
1240 PRINT #CH%,ENQS; "FSOU00OFF0C04010000D*0000000005"
1250 !
1260 " 1 mm e e e Receive current value of DO-D4 --------—-—---oo oo - !
1270 *RECEIVE
1280 RVCNT%=1 : GOSUB *JYUSIN : ']l character receilve reguest
1290 IF ERFLG%=99 THEN *ERFIN :'Not received
1300 BUFS$=RCVS
1310 IF (BUF$=STXS$ OR BUFS$= NAKS)THEN *REC1 ELSE *RECEIVE
1320 *REC1
1330 IF BUFS=STXS$S THEN RVCNT%=STCNT%-1 :'Set recelve reguest character count to 31.
1340 IF BUF$=NAKS THEN RVCNT%=NACNT%-1 :'Set receive reguest character count to 14.
1350 GOSUB *JYUSIN : 'Receive request
1360 IF ERFLG%=99 THEN *ERFIN : 'Not received
1370 BUF$=BUFS+RCVS :'Storage all receive data to BUFS.
1380 '
1390 IF LEFTS(BUFS,11)=8TXS+~"F90000F00" AND RIGHTS (BUFS,1)=ETXS THEN *DISP
1400 IF LEFTS (BUFS$,11)=NAKS+"FSQ000F00" THEN *ERCODE ELSE *ERDISP
1410 !
1420 ' ] e e e e Display receive data. -—-----=-~---—-“~——-——————————-— !
1430 *DISP
1440 LOCATE 27,4 : PRINT “Word units batch read normal end”
1450 D$=MIDS$ (BUFS$, 12,20)
1460 LOCATE 27, 8 : PRINT "D$=";D$S
1470 LOCATE 7,12 : PRINT " D0-D4 current value list”
1480 FOR I%=1 TO 5
1490 DAT%=VAL("&H"+MIDS (DS, (I1%-1)*4+1,4)) :'Data (4 hexadecimal digits)
— decimal conversion
1500 DNO%=I%-1 :'Data register No.
1510 LOCATE 15,14+I%
1520 PRINT USING"D#=##4&#";DNO%, DATS
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1530 NEXT I%

1540 GOTO *FIN

1550 ' ! m-mm e Data disp.ay when error data received-----------------~~-—- !

1560 *ERFIN

1570 LOCATE 25,10 :PRINT "Data cannot be received. Stop."

1580 GOTO *FIN

1590 '

1¢00 *ERCODE

1610 LOCATE 27,4 : PRINT "Batch read abnormal end"

1620 ERCDS$S=MIDS (BUFS,12,4)

1630 LOCATE 27,8 : PRINT "Error code=";ERCDS

1640 GCTO *FIN

1650 '

1660 *ERDIS?

1670 LOCATE 25,10 :PRINT "Received data is abnormal. Stop."

1680 GOTO *FIN

1690 !

1700 ' 1 mm e e e e s e e RS-232C closg@-——-—————————“~"~——————~—=~"~—"—~"—"———~—~—~ !

1720 *FIN

1720 CLOSE #CH%

17320 !

1740 END

1750

1760 ' ! m e e oo Data reception subroutine----------------———-—~———~~—- !

1770 *JYUSIN

1780 FOR I%=1 TO WTCNT%

1790 FOR J%=1 TO DLCNT% :'Data receive wait

1800 NEXT J%

1810 IF LOC(CH%) — RVCNT% THEN *BUFIN :'Jump if designated number of characters,
or more, received.

1820 NEXT I%

1830 ERFLG%=99 :RETURN :'Data not received error

1840 !

1850 *BUFIN

1860 RCVS=INPUTS (RVCNTS%, CE%) : 'Read receive data

1870 RETURN

1880 '

* BASIC commands must be changed according to BASIC software.
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Batch read from register DO to register D4

C START )

Y *ST1
| Initialize
Y
] RS-232C OPEN |
v___*COMSEND

Send command 0401
(subcommand 0000: word units)

y *RECEIVE
Receive request count 1 character

Y
*JYUSIN

1 character received?

z

10 loops?

Receive request count
31 or 14 characters

b

*JYUSIN

Received character count
=31 or 14 or more?

10 loops?

Receive data
=STX$+"FOO000FFO0" ++:
~+ETXS$

v ‘ERFIN

Error display
"Data cannot
be received."

Data display

=NAKS$+"FI0000FFO0"

- Store the received 1 character

data to BUF$.

When BUF$=STX$, 31 characters
When BUF$=NAKS, 14 characters

Receive data

Y
*ERCODE

. *ERDISP

Error display
"Received data
is abnormal.”

Error display
"Error code="

“FIN
[ 752320 CLOSE |

w777
'

- -1 : Label name used with the program
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45.2 Trainer operation

Write the‘sequen‘ce program shan in Section 4.4 to the PC CPU and the BASIC program shown
in Section 4.5.1 to the external device.

* After writing, set the PC CPU to “RUN”.

If there are no errors, send and receive data using the following procedure.

@ Setan arbitréry value in digital switches X20 to X2F of the trainer.

(@ When X0'is turned ON, the value set in the digital switches is stored o data regiSter DO.

Similarly, X1 stores data to D1, X2 stores data to D2, X3 stores data to D3, and X4 stores data
to DA4.

(The sequence program shown in Section 4.4 controls this storage.)
® Check while monitoring DO to D4 at the GPPQ circuit monitor screen.

@ When the BASIC program is "RUN", the contents of PC data registers DO to D4 are normally
read and displayed on the CRT.

Check this.
X0 p
0 Ht [BIN K4x20D0 H
X1 p . .
4 [BINK4x20D1 H " Word units batch read normal end
X2 B .
8 1 {BINK4x20D2 H D$=104BD0150+ 1432 10006+ 23CE %~ Hexadecimal
X3 p . o display
12 H} [BINK4X20D3 H
X4 p _ )
16 | [BINKax20D4 H DO= D4 current value list
DO= 1213
Di= 336
20 {END H D2= 5170
D3= 6
D4= 9166
GPPQ circuit monitor screen External device CRT screen
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4 N

If you have any situations as follows, please read the explanations

¢ A batch read request from an ¢ Was the sequence program (Section 4.4) written to the
external device is executed, but PC CPU?
¢ Are the cables correctly connected (Section 3.3)7
¢ Are the external device settings (Section 3.4) and QC24
Data cannot be received. Stop. switch settings (Section 4.2) correct?
Check the QC24 LEDs (Section 4.3), then check the
settings.
e Batch read ended, but » NAK was received from the QC24.
Are the external program (RS-232C setting, read re-
Batch read abnormal end. guest command) settings (Section 4.5.1) and QC24

switch settings (Section 4.2) correct?

Check the QC24 LEDs (Section 4.3). then check the
settings.

e Refer to the Serial Communications Module User’s
Manual for the contents of the displayed error code
and take appropriate action.

After resetting the settings, reset the PC CPU and communicate again.
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4.5.3 Summary of device memory word units batch read

The following uses an image diagram to outline the communications procedure for the device
memory word units batch read described in Section 4.5.2.

PC CPU QC24 External device
‘ T
mand
0!
X1 0801 O
L — . | |

|1 2|1 3|[ >B? 213 | [ > T8
YR x20 ) @ Data (conversion)
D3
D4

® aead e
Data register ASCI ( J> D$=C4BD -
~ ' ® Data D0=1213

GPPQ

(@ The external device sends a read request (command: 0401, subcommand: 0000) to the QC24.

(@) When the QC24 recsives this request, if the PC CPU is performing END processing, the QC24

sends a read request to the PC CPU. Binary data

(® The PC CPU passes the data to the QC24, 1 2 1 3
L Conversion
1121113

(BTH; [ 132Hi | St=1 [ 83Hi

ASCIl data

@ The QC24 converts the read data to ASCIl data and sends the
ASCIl data to the external device.

Sequence StepO END Step 0
PC CPU program —

QC24

1 (
' |
| (
' |
| 1

@I_l@

External device
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4.6 Reading From PC CPU Bit Device Memory (Bit Units Batch Read)
This sections reads the ON/OFF state of PC CPU bit devices X0 to X7 (8 points) to the external
device in bits units and displays the read state on the CRT screen.

4.6.1 External device program

1000 7l s o e oo oo e e !

1010 ' ! AJ71QC24 Command 0401 Sample Program !

1020 ' ! ASCII Mode !

1030 * ! (Batch read of ON/OFF state of bit devices X0 to X7) !

1040 1 @ s m e oo oo e e e - !

1050 *sT1

1060 CLS :'Clear screen

1070 WTCNT%=10 :'Data receive walt retry counter

1080 DLCNT%=1000 :'Counter for data receive wailt time adjustment

1090 STCNT%=20 :'Receive data length when STX received

1100 NACNT%=15 :'Receive data length when NAK received

1110 ERFLG%=0 :'Error flag storage at end of reception

1120 RVCNT%=0 : 'Receive request data count storage

1130 CH% =1 : 'Channel No.

11490 STXS =CHRS (&H2) ¢ 'STX code

1150 ETXS$S =CHRS (&H3) : 'ETX code

1160 ENQS$S =CHRS (&H5) : '"ENQ code

1170 NAKS =CHRS (&H15) : 'NAK code

1180 '

1190 ' ] mmmmemm oo RS-232C open & initialize-------=oc----omvomm oo !

1200 OPEN "COM:E71NN" AS #CH% :'Set communications mode, etc.

1210 '

1220 " ! s e e e Send command 040l -------==--——--"=———-—~=———~————-—~—~——-

1230 *COMSEND

12490 PRINT #CH%,ENQS;"FS0000FF0004010001X*0000000008"

1250 '

1260 ' | mmmm e e - - Receive D0-D4 current value-----—-———=-—-———~=——-————=———~——- !

1270 *RECEIVE

1280 RVCNT%=1 : GOSUB *JYUSIN : 'l character receilve reqguest

1290 IF ERFLG%=99 THEN *ERFIN : 'Not received

1300 RUF$=RCVS

1310 IF (BUF$=STXS$ OR BUFS$=NAKS$) THEN *REC1 ELSE *RECEIVE

1320 *REC1

1330 IF BUFS$S=STXS$ THEN RVCNT%=STCNT%-1 :'Set receive request character count to 19.

1340 IF BUFS=NAKS THEN RVCNT%=NACNT%-1 :"Set receive reqguest character count to 14.

1350 GOSUB *JYUSIN : 'Receive request

1360 IF ERFLG%=99 THEN *ERFIN :'Not received

1370 BUFS=BUF$+RCVS :'Storage all receive data to BUFS.

1380 '

1390 IF LEFTS(BUFS$,11)=STXS+"FS90000FF00" AND RIGHTS (BUFS,1)=ETXS THEN *DISP

1400 IF LEFTS$(BUFS,11)=NAKS+"FS0000FF00" THEN *ERCODE ELSE *ERDISP

1410 '

I R B i Display receive data ——-=---=--=—---"—-=-——"-"————-——~—~—-_~

1430 *DISP

1440 LOCATE 27,4 : PRINT "Bit units batch read normal end"

1450 X$=MIDS (BUFS, 12, 8)

1460 LOCATE 27, 8 : PRINT :X$=";XS

1470 LOCATE 7,12 : PRINT "X0-X7 ON/OFF state"

1480 FOR I%=1 TO 8

1490 IF MIDS(X$,I%,1)="1" THEN DATS$S= "ON" :'When 1, ON

1500 IF MIDS$(X$,I%,1)="0" THEN DATS="OFF" :'When 0, OFF

1510 XNQO%=I%- . 'X No.

1520 LOCATE 15,14+1I%

1530 PRINT USING"X#=& &";XNO%,DATS

MELSEC QnA
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1540 NEXT I%

1550 GOTO *FIN

1560 "! ————mmm e e - Data display when error data received------------------~-—--

1570 *ERFIN

1580 LOCATE 25,10 : PRINT "Data cannot be received. Stop."

1590 GOTO *FIN

1600 '

1610 *ERCODE

1620 LOCATE 27,4 : PRINT "Batch read abnormal end"

1630 ERCDS=MIDS (BUFS$,12,4)

1640 LOCATE 27,8 : PRINT "Error code=";ERCDS

1650 GOTO *FIN

1660 '

1670 *ERDISP

1680 LOCATE 25,10 :PRINT "Receive data is abnormal. Stop."

1690 GOTO *FIN

1700 !

1710 '] mmmm e m e e e e RS-232C cloS@ ————-——mmmmmm e e e !

1720 *FIN

1730 CLOSE #CH$%

1740 !

1750 END

1760

1770 ' 1 e s e e Data reception subroutine--------——-————-=-----~-~——"——-~—-—~—~ i

1780 *JYUSIN

1790 FOR I%=1 TO WTCNT%

1800 FOR J%=1 TO DLCNT% :'Data receive wait

1810 NEXT J%

1820 IF LOC(CH%) — RVCNT% THEN *BUFIN :'Jump if designated number of characters,
or more, received.

1830 NEXT I%

1840 ERFLG%=99 :RETURN :'Data not received error

1850 '

1860 *BUFIN

1870 RCVS=INPUTS (RVCNT%, CH%) : 'Read receive data

1880 RETURN

1890 '

* BASIC commands must be changed according to BASIC software.
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X0 to X7 batch read

C START )

ST
{ Inm‘;lize |

] Rs-zszé oPEN |

*COMSEND

Send command 0401
(subcommand 0001: bit units)

4 “RECEIVE
LReceive request count 1 character

“JYUSIN

1 character received?

z

10 loops? data to BUFS.

Receive request count |-+ -- When BUF$=STXS,
19 or 14 characters 19 characters

—

> 14 characters
*JYUSIN

Received character count
=19 or 14 or more?

10 loops?

Receive data
=3TX$+"FOO000FFQ0" +: -
<+ ETXS

Receive data
=NAKS$+"FI0000FF00"

Y
*ERCODE

v ‘ERFIN

Error display
"Data cannot
be received.”

Error display
"Error code="

Data display

When BUFS=NAKS,

""""""""" -+ Store the received 1 character

y ‘ERDISP

Error display
"Received data
is abnormal.”

Prel—

“FIN
RS-232CCLOSE |

*i72 11+ Label name used with the program
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4.6.2 Trainer operation

Write the BASIC program shown in Section 4.6.1 to the external device.
Set the PC CPU to "RUN".

If there are no errors, send and receive data using the following procedure.
(D Set trainer switches X0 to X7 to ON (or OFF).

@ When the BASIC program is "RUN", the PC X0 to X7 ON/OFF information is read in 8-point
groups in bit units and displayed on the CRT screen for each device.

Check this.
Bit units batch read normal end
X$=00101100
XO0-X7 ON/OFF state
X0=OFF
X1=0OFF
X2=0ON
X3=0FF
X4=0ON
X5=0ON
X6=0FF
X7=0FF
External device CRT screen
K If you have any situations as follows, please read the explanations \
¢ A batch read request from the ¢ Are the cables correctly connected (Section 3.3.)7?
external device is executed, but * Are the external device settings (Section 3.4) and
QC24 switch settings (Section 4.2) correct?
Check the QC24 LEDs (Section 4.3), then check the
Data cannot be received. Stop. settings.
¢ Batch read ended, but ¢ NAK was sent from the QC24.
Are the external program (RS-232C setting, read re-
Batch read abnormal end. quest command) settings (Section 4.6.1) and QC24
Error code="" switch settings (Section 4.2) correct?
Check the QC24 LEDs (Section 4.3), then check the
settings.
® Refer to the Serial Communications Module User’s
Manual for the contents of the displayed error code
K and take appropriate action. )
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4.6.3 Summary of device memory bit units batch read

The following uses an image diagram to outline the communications procedure for the device
memory bit units batch read described in Section 4.6.2,

ot
a e
DR

QC24

/-‘_

ASCIl

PC CPU
Bit device
X0 0
X0 X1 0
X1 X2 1
@ | > x3_ 0 [
X3 xa| 1
X4 9 ‘

® Data

Ny

{conversion)

r
ramand
l@ Read feq“e;:;; “F30000FF0004010001 -+ *
0401 [

External device

@® Data

X$=0010 -

X0=0FF
X1=OFF
X2=0ON

(@ The external device sends a read request (command: 0401, subcommand: 0001) to the QC24.

@ When the QC24 receives this request, it sends a read request to the PC CPU while the PC
CPU is performing END processing.

(® The PC CPU passes the data to the QC24.

® The QC24 converts the read data to ASCIl data and sends the ASCII data to the external

device.

PC CPU program

Sequence Ster0

END §tep 0

7

QC24

External device
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4.7 Writing to PC CPU Word Device Memory (Word Units Batch Write)

This section inputs numeric data from an external device and writes it to PC CPU data registers

DO to D4.

4.7.1 External device program

1000 " ] s e oo oo e e oo ——oeo—— - !
1010 * ! AJ71QC24 Command 1401 Sample Program !
1020 ! ASCII Mode !
1030 ' ! (Batch write to registers D0-D4) !
1040 ' | e e oo oo o e oo - !
1050 *8T1

1060 CLS :'Clear screen

1070 WTCNT%=10 :'Data receive walt retry counter

1080 DLCNT%=1000 : "Counter for data receive wait time adjustment
1090 ACCNT%=11 : 'Receive data length when ACK received

1100 NACNT%=15 :'Receive data length when NAK received

1110 ERFLG%= :'Error flag storage at the end of recsption
1120 RVCNT%=0 :'Receive reguest data count storage

1130 CH% =1 :'Channel No.

1140 ENQS =CHRS (&H5) : 'ENQ code

1150 ACKS =CHRS (&H6) : 'ACK code

1160 NAKS =CHRS (&H15) : 'NAK code

1170 !

1180 " ! mmmm e Write data input -----------—-"——————"——————~—=—-=--~ !
1190 CLS

1200 LOCATE 10,10 : PRINT "Input in decimal."

1210 LOCATE 10,12 : INPUT "DO= " ; D(0)

1220 LOCATE 10,13 : INPUT "Dl= " ; D(1)

1230 LOCATE 10,14 : INPUT "D2= " ; D(2)

1240 LOCATE 10,15 : INPUT "D3= " ; D(3)

1250 LOCATE 10,16 : INPUT "D4= " ; D(4)

1260 '

1270 ' ! e e e - Write data > hexadecimal conversion-----------—-—-—-—-———---—--- !
1280 Dg=""

1290 FOR I%=0 TO 4

1300 DS=DS+RIGHTS ("000"+HEXS (D(I%)),4)

1310 NEXT I%

1320 '

1330 " ] mmm e e e e - R3-232C open & initialize--—-—----—------——————=---"--~—~ !
1340 OPEN "COM:E71NN" AS #CH$% :'Set communications mode, etc.

1350 '

1360 ' ! m-mmmmm e e Send command 140l ----------"-"-"-"-"-"—"-"—"—"-"-"-"—-~—-~—~—-~—~—-~—-~—~—~ !
1370 *COMSEND

1380 PRINT #CH$%,ENQS;"F90000FF0014010000D*0000000005"+DS$

1390 !

1400 ' ! =—mmmmm e Recelve response message -—-—-—--—-—-—-——-——-———————————————— !
1410 *RECEIVE

1420 RVCNT%=1 : GOSUB *JUYSIN :'1 character receive request

1430 IF ERRFLG%=99 THEN *ERFIN : 'Not received

1440 BUFS=RCVS

1450 IF (BUF$=ACKS OR BUF$=NAKS$) THEN *REC1 ELSE *RECEIVE

1460 '

1470 *RECL

1480 IF BUF$=ACKS$ THEN RVCNT%=ACCNT%-1 :'Set receive request character count to 10.
1490 IF BUF$=NAKS THEN RVCNT%$=NACNT%-1 :'Set receive request character count to 14.
1500 GOSUB *JYUSIN : 'Receive request

1510 IF ERFLG%=99 THEN *ERFIN : 'Not received

1520 BUFS=RUF$+RCVS :'Storage all receive data to BUFS.

1530 '

1540 CHKS=ACKS+"F90000FQ0O" : 'Normal end response message structure
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1550 IF BUFS$=CHKS$ THEN *SCDISP ELSE *ERDISP : 'Response message judgment
1560 '
B B Normal end display -----=--------—-——————"———-——~———- !
1580 *SCDISP
1590 LOCATE 20,20 : PRINT "Batch write normal end" : GOTO *FIN
1600 '
1610 ' ] s e mmm e e o Abnormal end display -----=-----=-———————————————-—- !
1620 *ERDISP
1630 LOCATE 20,20 : PRINT "Batch write abnormal end"
1640 ERCDS=MIDS (BUFS$, 12, 4)
1650 LOCATE 27,22 : PRINT "Error code=";ERCDS
1660 GOTO *FIN
1670 !
1680 *ERFIN
1690 LOCATE 20,20 : PRINT "Response message cannot be received. Stop."
1700 GOTO *FIN
1710 !
1720 '} s e e e e e RS-232C clos@-=------——————-— -~ !
1730 *FIN
1740 CLOSE #CHS%
1750 '
1760 END
1770
1780 ' ] mmmmm e e - - Data reception subroutine---------------—-————————~——— !
1790 *JYUSIN
1800 FOR I%=1 TO WTCNT%
1810 FOR J%= 1 TO DLCNT% :'Data receive walilt
1820 NEXT J%
1830 IF LOC(CH%) — RVCNT% THEN *BUFIN :'Jump if designated number of characters,
or more, received.
1840 NEXT I%
1850 ERFLG%=99 : RETURN :'Data not received error
1860 *BUFIN
1870 RCVS=INPUTS (RVCNT%, CH%) : 'Read receive data
1880 RETURN
1890 '

* BASIC commands must be changed according to BASIC software.
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Batch write to register DO to D4

C START )
*STH
| Initialize 1

Write data input

k.
RS-232C OPEN |

*COMSEND

Send command 1401
{subcommand 0000: word units)

k. *RECEIVE
Receive request count 1 character

P

Y

1 character, or
more, received?

*JYUSIN

z

10 loops?
ACKS$
BUF$= or
Y NAKS

“RECH

Receive request count
10 or 14 characters

*JYUSIN

10 or 14 characters,
or more received?

10 loops?

BUF$=

- Store received 1 character data

to BUFS.

If BUF$=ACKS,
receive the remaining 10 characters.
If BUF$=NAKS,
receive the remaining 14 characters.

Store all the received
data to BUFS$.

ACKS$+"FI0000FF00"

Y *SCDISP

v ERFIN

Error display'Data

cannot be received.” Normal end display

Check BUF$.

,L *ERDISP

Abnormal end display
<Error count="

v “EIN
RS-232CCLOSE |

*i___\: Label name used with the program
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4.7.2 Trainer operation

Write the sequence program shown in Section 4.4 to the PC CPU and the BASIC program shown
in Section 4.7.1 to the external device. '

After writing, set the PC CPU and external deviCe to "RUN".

If there are no errors, send and receive data using the following procedure.

® lnputk numeric data (-32768 ~ 32767) to data registers DO to D4 for each device from the
external device keyboard.

(Exemple: (TZIEAIZ)

@ At the end of input of all the numeric data to be written to DO to D4, batch write the data to the
PC. : S

® While monitoring DO to D4 with the GPPQ, check the written values.

X0 P
1 r
0 b ; {BINKaxz0Do_H Input in decimal
4 L - {BINPK4X20 D1 H ‘ D0=71234
X2 : T
8 Ht [BIN Kex20 D2 H g;=g—882765 -
X3 - ‘ =
12 4} [BIN K4X20 D3 H ' D3=721987
xt o R : D4=7-21
16 H} - - [BINKax20D4 H-
20 ————END H -
: ) Batch write normal end .

GPPQ circuit monitor screen . . > ‘  External device screen
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a N

If you have any situations as follows, please read the explanations

e When data is written from an ¢ Was a sequence program (Section 4.4) written to the
external device to the PC CPU PC CPU?

¢ Are the cables connected (Section 3.3) correctly?

e Are the external device settings (Section 3.4) and

Response message cannot be QC24 switch settings (Section 4.2) correct?
received. Stop. Check the QC24 LEDs (Section 4.3}, then check the
settings.

* NAK was sent from the QC24,

Are the external device program (RS-232C setting,
Batch read abnormal end write request command) settings (Section 4.7.1) and
QC24 switch settings (Section 4.2) correct?

Check the QC24 LEDs (Section 4.3), then check the
settings.

Error code=

¢ Refer to the Serial Communications Module User's
Manual for the contents of the displayed error code
and take appropriate action.

After resetting the settings, reset the PC CPU and communicate again.
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4.7.3 Summary of word units batch write to device memory

The following uses an image diagram to outline the communications procedure for the word
device batch write described in Section 4.7.2.

PC CPU QC24 External device

ol
1 Comman "FS0000FF001401:+-0005"

s RE | |
Data register A" ___—oor-" VN
| .- Keyboard
0o e Frosponse ACK receive) | © DO= Data input
; I/' ASCII Di= < |
@ wrie result . g

BIN I Numeric data is input from
b4 \ (conversion) the external device keyboard.

GPPQ

() The external device sends a write request (command: 1401, subcommand: 0000) to the QC24.

@ When the QC24 receives this request, it sends a data write request to the PC CPU while the
PC CPU is performing END processing.

(3@ After the PC CPU writes the data, it sends the result to the QC24.
(® The QC24 sends the write result to the external device.

Sequence Step 0 END Step O END

program l — —

PC CPU

QC24

External device
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4.8 Writing to PC CPU Bit Device Memory (Bit Units Batch Write)

This section inputs O(OFF)/1(ON) from an external device and writes them to PC CPU bit devices
Y70 to Y77 (8 points).

4.8.1 External device program

1000 ' s e - !
1010 * ! AJ71QC24 Command 1401 Sample Program !
1020 ' ! ASCII Mode !
1030 ! (Batch write to bit devices Y70 - V77) !
1040 ' | s e - |
1050 *8T1

1060 CLS :'Clear screen

1070 WTCNT%=10 :'Data receive walt retry counter

1080 DLCNT%=1000 :'Counter for data receive wait time adjustment
1090 ACCNT%=11 : 'Receive data length when ACK received

1100 NACNT%=15 :'Receive data length when NAK received

1110 ERFLG%=0 :'Error flag storage at end of reception

1120 RVCNT%= : 'Receive request data count storage

1130 CH% =1 : 'Channel No.

1140 ENQS =CHRS (&H5) : "ENQ code

1150 ACKS =CHRS (&H6) : 'ACK code

1160 NAKS =CHRS (&H15) : 'NAK code

1170 '

2180 0l s - Write data ‘nput —-—--—-——-——--- - !
2150 CLS

1200 LOCATE 10,10 : PRINT "O(OFF)/1(ON) data input”

1210 LOCATE 10,12 : INPUT "Y70= " ; Y70S

1220 LOCATE 10,13 : INPUT "Y71= " ; Y71S

1230 LOCATE 10,14 : INPUT "Y72= " ; Y72S

1240 LOCATE 10,15 : INPUT "Y73= " ; Y73S

2250 LOCATZ 10,16 : INPUT "Y74= " ; Y738

~260 LOCATE 10,17 : INPUT "Y75= " ; Y74S

~270 LOCATE 10,18 : INPUT "Y7€= " ; Y76S

1280 LOCATE 3,19 : INPUT "Y77= " ; 7S

1290 !

1300 ' | mmm e e e e - - Write data —--------—"—"——"—"“—“ - !
1310 YS=Y70S+Y7_$+Y72S+V735~-Y745+V755-Y765+Y77S

1320 !

2330 " ] e - RS-232C open & initialize-------—---———-————-————————— !
2340 OPEN "COM:E7LNN" AS #CH% :'Set communications mode, etc.

1350 !

1360 ' 1 mmmmmmm e e Send command 1401 -=-=-=--=-=-c—- o~ !
1370 *COMSEND

1380 PRINT #CH%,ENQS; "FS0000FF0014010001Y*00008700008"+YS

1390 !

1400 ' ] mmmmm e e Recelve response mMessSage -——-—-——-—-————-—=——==-——-————————— !
1410 *RECEZIVE

1420 RVCNT%=1 : GOSUBR *JYUSIN :"Receive 1 character request

1430 IF ERFLG%=99 THEN *ERFIN : 'Not received

1440 BUFS=RCVS

14350 IF (BUF$=ACKS OR BUFS=NAKS) THEN *REC1 ELSE *RECEIVE

460 '

1470 *REC1

1480 IF BUFS$=ACKS THEN RVCNT%=ACCNT%-1 :'Set recelve request character count to 10.
2490 IF BUFS$=NAKS THEN RVCNT%=NACNT%-1 :'Set receive request character count to 14.
1500 GOSURB *JYUSIN : "Recelve request

1510 IF ERFLG%=99 THEN *ERFIN : 'Not received

1520 BUFS=BUFS$S+RCVS :'Storage all receive data to BUFS.

1530 CHKS$=ACKS+"FSO0O000FFOO" : 'Normal erd response message structure
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1540 IF BUF$=CHKS$ THEN *SCDISP ELSE *ERDISP : 'Regponse message judgment

1550 !

1560 ' ] mm e e Normal end display ---------—=-—-————————————~—~—~—~—~—~—— !

1570 *SCDISP

1580 LOCATE 20,20 : PRINT "Batch write normal end" : GOTO *FIN

1590 '

1600 ' ! mmmm e e Abnormal end display -------=------"-------—-~-—-~--—-~-~-~-- !

1610 *ERDISP

1620 LOCATE 20,20 : PRINT "Batch write abnormal end"

1630 ERCDS=MIDS (RUFS, 12, 4)

1640 LOCATE 27,22 : PRINT "Error code=";ERCDS

1650 GOTO *FIN

1660 '

1670 *ERFIN

1680 LOCATE 20,20 : PRINT "Response message cannot be received. Stop."

1690 GOTO *FIN

1700 '

1710 " ] mmm e e - RS-232C CloS@-==——-———m—— e m e e e o m - !

1720 *FIN

1730 CLOSE #CH%

1740 '

1750 END

1760

1770 ' 1 mmm e e e e o Data reception subroutine--------—-—-—--—-——-————————~——- !

1780 *JYUSIN

790 FOR I%= 1 TO WTCNT%

1800 FOR J%=1 TO DLCNT% :'Data receive wait

1810 NEXT J%

1820 IF LOC(CH%) — RVCNT% THEN *BUFIN :'Jump 1f designated number of
characters, or more, received.

1830 NEXT I%

1840 ERFLG%=99 : RETURN :'Data not received error

185C *BUFIN

1860 RCVS$=INPUTS (RVCNT%, CH%) :'Read receive data

1880 '

* BASIC commands must be changed according to BASIC software.
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Batch write to Y70-Y77

C START )

Y *STH

| Initialize

Write data input

y

RS-232C OPEN |

y "COMSEND

Send command 1401
(subcommand 000Q: bit units)

A *RECEIVE
Receive request count 1 character

»
I

pzd

Y

*JYUSIN

1 character, or

10 loops?

more, received?

ACKS
BUF$= or
NAKS

“RECH1

Receive request count
10 or 14 characters

, *ERFIN

Error display"Data
cannot be received.”

10 loops?

4

*JYUSIN

10 or 14 characters,
or more received?

BUF$=

Store received 1 character data
to BUFS3.

If BUF$=ACKS,
receive the remaining 10 characters.
If BUF$=NAKS,
receive the remaining 14 characters.

Store all the received
data to BUFS$.

ACK$+"FI0000FF00"

Y *SCDISP

Normal end display

Check BUFS$.

y ‘ERDISP

Abnormal end display
Error count="

L

, FIN
RS-232C CLOSE |

*1. 2\ Label name used with the program
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4.8.2 Trainer operation

Write the BASIC program shown in Section 4.8.1 to the external device.
After writing, set the PC CPU to "RUN".
If there are no errors, send and receive data using the following procedure.
@ Input all 8 points for each device from the external device keyboard.
ON :1(1] )
OFF :0(10) (@)
(@ At the end of input, batch write the data to the PC.
(® Check if trainer output LEDs Y70 to Y77 are ON or OFF.

0 (OFF) / 1 (ON) data input
Y70="70
Y71=71
Q2 QG Qo R Y72="0
. JOX NOXR XOX XO© Y73=71
Y77 Y76 Y75 Y74 Y73 Y72 Y71 Y70 Y74=70
Y75=71
Y76="70
Y77=21
Batch write normai end
Trainer 1/O panel External device screen
/ If you have any situations as follows, please read the explanations \
e When the write data is sent ¢ Are the cables connected (Section 3.3) correctly?
from the external device to the ¢ Are the external device settings (Section 3.4) and
PC CPU QC24 switch settings (Section 4.2) correct?
Check the QC24 LEDs (Section 4.3), then check the

Response message cannot be settings.
received. STOP.

¢ NAK was sent from the QC24.
¢ Was data other than 0/1 input?

Batch write abnormal end ¢ Are the external device program (RS-232C setting,
write request command) settings (Section 4.8.1) and
QC24 switch settings (Section 4.2) correct?

Check the QC24 LEDs (Section 4.3), then check the
settings.

Error code=

¢ Refer to the Serial Communications Module User’s
Manual for the contents of the displayed error code
and take appropriate action. /

4-34
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4.8.3 Summary of bit units batch write to device memory

The following uses an image diagram to outline the communications procedure for the bit device
batch write described in Section 4.8.2.

PC CPU QC24 External device

|
le]
est Comman “FOOCO0FFO0 1401 - 00058"
e
1401
datal PP I
: . wrie rw“es‘; \--
Bit device ® l .............
.- - Keyboard
v70[_0 T Response ACK recavel O(OFF)/1(ON) < Data input

e |/' ASCI l Tome :
! it '
Y76 0 @Wrie ™ ‘ S 1 | 0/1is input from the

Yr7 ! | BIN external device: keyboard.

(conversion)

vi7 Y71Y70§

Trainer /O panel

() The external device sends a write request (command: 1401, subcommand: 0001) to the QC24.

(@ When the QC24 receives this request, it sends a data write request to the PC CPU while the
PC CPU is performing END processing.

(® After the PC CPU writes the data, it sends the result to the QC24.
(® The QC24 sends the write result to the external device.

Sequence %R0 END Step 0 END
PC CPU program —
@ ®
QC24
® ®
External device
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4.9 On-Demand Function

4.9.1 What is the on-demand function?

During dedicated protocol data communications, usually only the external device starts data trans-
mission.

However, when the PC CPU wants to send emergency data, etc. to the external device, it can
start transmission. This function is called the “on-demand function”.

The on-demand function can be used when the external device and PC CPU configuration is 1:1.

4.9.2 On-demand function control procedure and message structure

In the ASCII mode, the on-demand function uses A compatible frames (formats 1~4) and in the
binary mode, the on-demand function uses an QnA extension frame (format 5) as the data send

frame.
The A compatible frame format can be selected with the QC24 mode switch.

The following describes the control procedure that uses the CH1 on-demand function in the ASCI
mode (A compatible frame format 1).

External device Added by the AJ71QC24.
4_4 L»
AJ71QC24 7| EE| 3| Senqdata % g
(A compatible frame format 1) X § 5 ! X g
(CH1) 60FE1234:5678 9 2
4[02»—1 30, 30| 46 45n] 311, 32w, B—AB&* 36, 37- 38+ 03 39 32->
Sending (Xn2) J
End of transmission /
/ error detected
Xn0/Xn1) / \
Request to
Send (Yn0) Buffer memory

(Word units) ger 0

)]
{
)]

=

(Head address) acH COOH
(Data length) atH 2 Stores the error code
when a send error is generated.

Sends only the send
data from the PC CPU.

—_ =

(Executed result) 256H | 0/error code

—

by
= =

COOH 1234H
CO1H 5678H

Seguentially sent in 4-bit units,
beginning from the most significant bit.

(Send data)

T» t )]

When A compatible frame transmission control procedure format 2 is used, the block No.
becomes “00”.

The header and trailer added by the QC24 can be changed to data registered in a user
frame. (Buffer memory addresses A9H to ACH designate the user frame No.)
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4.9.3 On-demand function setting items

The following describes the items which are set when the on- demand function is used in data
communications.

« Buffer memories used by on-demand function

Address Name Description

96H Word/byte designation Designates the send data length units.

ACH On-demand buffer memory | Uses the seguence program TO instruction 1o desig-
head address designation | nate the head address of the buffer memory storing
area the data to be sent by the on-demand function.

A1H On-demand data length |Uses the sequence program TO instruction to desig-
designation area nate the data length to be sent by the on-demand

function.

256H On-demand error storage | When the on-demand function generates a data send
area error, the AC71QC24 writes the error code to this

area,
0: No error Nonzero: Error

400H User area The user data sent to the external device is written to

to this area.
12FFH

& On-demand handshake signals

The on-demand handshake signals are signals that are turned ON when the AJ71QC24 sends
a Request to Send data from the PC CPU to an external device and are turned OFF at the end
of transmission of the designated data by the AJ71QC24. The on-demand handshake signals
are used to interlock the devices so that multiple on- demand requests are not issued at the

same time.
Signal Contents Timing
Turned OFF
Xn0 On-demand send normal by QC24
end Turned ON
by QC24 Turned OFF
Xn1 On-demand send error by QC24
detected Turned ON
Oy QC28 | 1 rned OFF
urne
Xn2 On-demand send under- by QC24
way Turned ON
by QC24 .
Turned OFF by
YnO On-demand request to sequence program
send Turned ON by seguence program

{Note) "n” of Xn0, etc. is the I/O No. determined by the slot into which the AJ71QC24 is inserted.
With the system configuration shown below, the AC71QC24 is allocated to X.Y80~9F.

0 1 2 3 4 (Slot No.)
Power| QnA | Input {Output| AJ71
supply| CPU [(AX42)|(AY42)|QC24

Vacant|Vacant

Xn0=X80

64 | 64 1132 Xn1=X81

points | pointsjpoints XN2=X82

Yn0=Y80

X00 Y40 X'Y80

XéF Y7F  X-YOF
When the AJ71QC?24 dedicated command (ONDEMAND) is used in data communications, data
can be sent and received without being aware of the buffer memories and on-demand hand-
shake signals described above.

4 - 37
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25

34

494 Transmission from PC CPU by on-demand function

{Practice Contents)

This section sends data from the PC CPU to an external device when X0 is turned ON
during dedicated protocol data communications.

Sequence program

XOI ng;n [ MOV K1 DO
- MOV K2 D2
[ MOV H1234 D4
{Mov Hse78 DS
—{RST v70
—RST Y71
—sET M1
ﬂ{} [ GP.ONDEMAND U8 DO D4 M10
ﬂ?‘ M [SET Y70
I AT L
ﬂl —JSET Y71
—RST M1
[END

T T T T T T T T T T T T

-+ * Designates send channel 1.

++* Designates send
data count 2 words.

Send data setting

' *On-demand
execution

**Normal end

-+ Abnormal end
(D1=error code)

X0 : Data set
{(pushbutton switch)
XQF : Watchdog timer error
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1120
1130
1140
1150
1160
1170
1180
1130
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

External device program

CLS 3 :'Clear screen
: 'Channel No.

Tl s e RS-232C open & initialize----------------
:"Set communication mode, etc.

OPEN "COM:E71NN" AS #CH$%

ON COM GOSUB *WARIKOMI COM ON :'RS-232C interrupt setting

I B e it A E Main program ----------—--—----—-—-—-

CLSs

LOCATE 10,1 : PRINT "Main program running."

LOCATE 10,3 : PRINT "When the on-demand function is executed,"
LOCATE 10,4 : PRINT "execute the interrup:t program."

LOCATE 1,10

FOR I%= 1 TO 100 :PRINT USING "### "; I% ;
FOR J%= 1 TO 100
NEXT J%

NEXT I%

LOCATE 1,10

FOR I%= 1 TO 100 :PRINT " "
FOR J%= 1 TO 100
NEXT J%

NEXT I%

GOTO *MAIN

B e Interrupt program------------------~-

*WARIKOMI
CLS
IF LOC(CH%)=0 THEN RETURN
LOCATE 25,1 : PRINT "Data receive from AJ71QC24"
LOCATE 25,2 : PRINT "Receive data ASCII code (hexadecimal)"
FOR WT%=1 TO 1000 : NEXT WT%
RD$S=INPUTS (LOC (CH%) , #CH%)
FOR L%=1 TO MAX%
AS=MIDS (RDS,L%,1)
PRINT SPC(35)RIGHTS ("0"+HEXS (ASC(AS)),2)

:MAX%=LEN(RDS)

NEXT L%

LOCATE 25,23 PRINT "Hit any key ro return to main program."
*REST

IKS=INKEYS IF IKS="" THEN *REST

RETURN

* BASIC commands must be changed according to BASIC software.
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‘ Oh—demand function

External device program ' Sequence program
C START - )
/ ___*STH
|  Initialize
A L : :
| RS-232C OPEN |

Y
L' Set RS-232C interrupt ) I

»
.

4 *MAIN

i

Main program
execution

—

“WARIKOMI
( Interrupt program

Data received?

Q REI'l'JRN

Receive data
ASCII display

4
) *RESET -

Key input -

C RETURN D)

Py

*__01: Label name used with the program
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Trainer operation

Write the sequence program shown in item to the PC CPU and the BASIC program
shown in item to the external device.

After writing, set the PC CPU and external device to RUN.
If there are no errors, send and receive data using the following procedure.
() The external device CRT screen continuously displays 1 to 100 numeric characters.

(On-demand function interrupt wait state)

Main program running
When the on-demand function is executed,
the interrupt program.

External device screen ()

(@ When X0 is turned ON, the sequence program sends an on-demand command to the
QC24 and sends the data “12345678H" to the external device.

The external device executes the interrupt processing routine and displays the receive
data.

Data received from AJ71QC24

— Receive data ASCII code (hexadecimal)
Device DO Display : 18Bit - 02 « STX

Value  : Hexadecimal

Device , 0123 4567 89AB CDEF 30
D ¢ |m 0001 T 30 }OO
D 1 0000 N P
D 2 W 0002
b 3 0000 4 45 } FE
B 4] m mm "= 1284 - 31
b 5 EjmEE ERE N 5678 30
D 6 0000 ]
D 7 0000 33
D 8 0000 | 34§ v12345678"
[DR] 0000 i 35
D 10 0000 36
O Nn 0000 i e
38
03 « ETX

Hit any key to return to main program

GPPQ batch monitor screen

External device screen 2

/ If you have any situations as follows, please read the explanations \

CRT does not switch from external display screen 1) @ Was sequence program written to the PC CPU?
to external display screen (2) even though X0 isturned @ Are the cables connected (Section 3.3) correctly?
ON

Data set in the PC CPU and the data received by the  ® Are the external device settings (Section 3.4) and
@emal device are different QC24 switch settings (Section 4.2) correct? /
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| Summary of on-demand function data communications

X0 ON

X0 0 |
3‘ )O—{ PLS MoH
I

When X0 is turned
ON, the PC CPU
executes the
on-demand function
and sends data.

PC CPU

QC24

Buffer memory
Address

@ Data send

External device

PC CPU

QC24

(1) When the PC CPU writes data to the QC24 buffer memory with the TO instruction and
turns ON the on-demand request to send signal (Y80), the on-demand transmission

@ Data write
HI L
- 10n-demand function startl 4004 [ T23 20
H [PLS Mw}— 400156784
T (@ End of ransmission '
1 I

executing signal (X82) is turned ON.

(@ The QC24 converts the written data to ASCIl code and sends it to the external device.
(® When the QC24 finishes sending the data, it turns OFF the on-demand transmission

executing

(® When the external device receives the data, it executes the interrupt processing rou-

signal (X82).

tine gram and displays the receive data.

External device

QC24

execution

>® Interrupt program

Send data
(binary code)
"12345678"

&)

(32)

{33)

(34)

6|78
(36){(37)1(38)

Sequence
program

Step 0

END Step O

END

Step 0

L

]

send Y80

On-demand request to

On-demand transmission
result X80/X81

On-demand transmission
executing X82

Al
[

L

®

Buffer memory

@

NS

External device

(ASCII code}
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5 ‘NON PROCEDURE PROTOCOL
COMMUNICATIONS

The following shows the non:procedure-protocol communications' procedure -used in this guide-
book.

- Execute up to the loopback-test-described in Section 3.5.

. k“Stop" the PC CPU to write the sequence: program.

- Write the seqUénée pfoéfém to send and réc“eive‘ dataand
write the written program to the PC CPU.
Described in Sections 5.5.1 and 5.5.2.

- Set the switches to send and recelve data in the non
procedure mode.
Described in Section 5.2.

¥ Initialize the PG CPU.

. Set the PC CPU to "RUN". -

\ 4

| Write external device program I ----- Write a BASIC program to send and receive data in the non
" " — procedure mode.

Described in-Sections 5.5:2 and 5.6.2.

L . \ 4 3
: | Run external device program: I ----- * Run the written BASIC program.

|Reoe|ve data from external devncel ~~~~~ Perform this operation with the trainer.
Described in o Qe?’,cgﬂ?ed in Section 5.6.3.
Section 5.5.3. ;
; s N f w‘y
Datadisplay | - ~----- Displays the data on the CRT screen.
'PC operation * Data communications using user frames....Described in Section 5.7.

: External device - ¢ -Data communications using ; ; :
operation ASCII<->BIN conver3|on .............................. Described in Section 5.8.
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5.1 Non Procedure Protocol Control Procedure

The following describes the control procedure contents when CH1 uses the non procedure pro-

tocol to send and receive data.

e Data transmission from PC CPU to external device

Transmission order
—

External device

The QC24 sends the data received

QC24 Send data from the PC CPU to the external
device as is.

End of Transmission (Xn0) ﬁ

Sending Xn2) L’ k\{

Request to Send (Yn0) /Y / lﬂ)

PC CPU TO )
processing

¢ Reception of data from external device at the PC CPU

Transmission order

| —

External device

Receive data \

QC24

Request to Read (Xn3) i

End of Reception (Yn1)
( FROM >
instructio

To turn ON the Request to Read signal (Xn3)...
The QC24 turns ON the Request to Read signal when it receives any of data (D) to @ below

from the external device.

(® When user frame data received

() When end code written to (@ When the number of data
(See Section 5.6 for a description

buffer memory (A5H) received written to the buffer memory

(A4H) received of user frame.)
m =
Data 9 Data 28 Data o
2 ]
[]

Number of data
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5.2 AJ71QC24 Serial Communications Module Settingg

Set the AJ71QC24 switches as shown below.

AJ71QC24
RUNQ  QCH1.ERR.
CPURWQO  QCH2ERR.
PRTO O
8 8
[ NEUQ QNEU 7]
ACKQ  QACK
NAKQ  ONAK
s
CHT pro®  Qpro CH?
SI08 85ro
SOWAITQ  QSDWAIT . )
Mode switches soQ QOsD Station No. switches
RO Orp I
CHi  CH2 // 10 X1
189 189 XTO-'_YT_'] 556‘ 5(55
P | T i e tora] | 2@z | 2@z | STATON
T®E @G| mooe 7@z 2@z [ | 2 We | s e | No.
2085 | o> looc ] o ) f0° | “0°®
CH1: Set to No. 6 {non procedure protoco)) L‘: S:! : c:f Station No. "00" set
CH2: Set to No. 1 1 @3] DB vooe
|| Qoo | o>
W
= o [=
= 02 ==
= 03 |==
=) 04 |=
=}, 05 ==
/,:l,oe —|
= c7 ==
=) 08 |3
I I
I=le =
==, 10 |=—=
= (==
=) 12 =
===l
Transmission specifications switches
(CHT) O
B
Switch | Switch Setting ltem Setting
Setting Contents
SWO01 | Operation setting OFF (independ- o1
ent operation) R$232
SWO02 | Data bit setting OFF (7 bits)
SWO03 | Parity bit enable/dis- | ON (Enable)
SwW able setting L
o1
o2 | SWO4 | Even parity/odd parity | ON (Even) O
—m |03 ‘
o4 Settlng CH2
g o | SWO5 | Stop bit setting OFF (1 bit) oo @
Cm (07 | SWOB | Checksum enable/dis- | OFF (Disable) DA @
|08
able setting @I RDA
199 | SWO07 |Enable/disable write | ON (Enable) SD8 @
10 D’ RDB
el B during RUN
|12 - NC @
SWO08 | Setting modification | OFF (Disable) @ 56
enable/disable setting FG @
SW09 OFF —
SW10 Transmission rate set- OFF(48OOBPS)
SW11 [ting ON
SW12 OFF
Set switches SW13 to SW15 on the left side of the mod-

ule to OFF.
5§-3
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5.3 Non Procedure Protocol LED Display Contents

The following shows the display contents of the QC24 LEDs related to non procedure protocol
data communications using the system configuration shown in Section 3.1.1.

LED Name LED Application ON OFF Error Processing
RUN QC24 operation status dis- |Module normal | Module abnor-|e Check SW09~SW12.
play mal e Check the mode switch setting.
CPU QC24 and PC CPU commu- | Blinks while com- Apbnormal e Check the status of the PC CPU and the
R/W nications status municating external device.
(Lights steadily ¢ Check the mode switch setting.
while stopped)
1-NEU Abnormal Normal ¢ Check the mode switch setting.
1-C/N QC24 and PC CPU commu- | Communications [Communica-|e Check SWO07 (enable/disable write during
nications status display abnormal tions normal {(RUN)
1-P/S Parity error display Error Normal Transmission specifications setting and re-
ceive data are not the same.
¢ Make the QC24 transmission specifica-
tions and the external device transmission
specifications the same.
e Check the transmission specifications
switches.
1-SIO Displays the data send/re- Error Normal Transmission specifications and receive data
ceive status. are not the same.
¢ Make the QC24 transmission specifica-
tions and the external device specifications
the same.
¢ Check the transmission specifications
switches.
® Decrease the transmission rate.
¢ Reduce the number of data sent from the
external device.
1-SD - WAIT | Displays the status of the data Send wait Sending
sent to the external device by No send data
the QC24.
1-SD Displays the status of trans- | Blinks while data | Data not being | e If this LED does not blink even though the
mission from QC24 to exter- |is being sent. sent external device is sending a command,
nal device. check the cable connections.
1-RD Displays the status of recep- | Blinks while data | Data not being
tion from external device 1o |is being received. | received
QC24.
CH1. ERR |CH1 communications status CH1 error Normal
display

[J: Normal state.

If an error is generated, the error LED will come on.

Thereafter, the error LED will remain ON even if the error recovers.
Use the buffer memory (201H) to turn OFF the error LED.
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5.4 Non Procedure Protocol Settinthems

The following describes the buffer memory and I/O signal items which are set during the non
procedure protocol data communications described in this guidebook. (CH1 only)

(See Appendixes 1 and 2 for the QC24 buffer memories table and 1/O signals table.)

5.4.1 Buffer memory setting

The following table lists the buffer memories used with the non procedure protocol.

Address | Default
Hexadecimal Buffer Memory Address Name | Value
(Decimal)
2H (2 Write/delele/read directive | 0
3H (3) Frame No. directive L 0
4H (4) Write/read result storage X 0
5H (5) EEPROM [Frame byte count designation i 0
6H (6)
to Write/read data storage { 0
2DH (49
AZH (162) Send | Buffer memory head address designation f 400H
A3H (163 Buffer memory length designation | 200H
Ad4H (164) Non proce-| Re- |End data count designation ' 1FFH
A5H (165) dure ceive | End code designation l ODOAHICR,LA
ABH (166) Buffer memory head address designation | 600H
A7H (167 System Buffer memory length designation | 200H
ADH (173 setting User frame enable/disable designation ! 0
AEH (174) Non procedure re- [Header frame No. designation (1sty | 0
AFH (175 ceive user frame 2nd) | 0
"B2H (178) Traller frame No., designation (1sty | ODH(CR)
B3H (179 ond) | 0AHL
BoH (182 Sending user frame No. l 0
B7H (183 End code (CR/LF) designation | 0
B8H (184 Non procedure send [ Send pointer designation : 0
BOH (185 user frame Send frame count designation I 0
BAH {186) Send frame No. designation (1st) | 0
BBH (187 (2nd) | 0
121H (289) ASClI/binary conversion designation | 0
204H (516 User frame register count l Q
205H (517) EEPROM access User frame registered status (for catalogue
to No. check) | 0
21DH (541 |
21EH {(542) | System | ROM registered count | 0
220H (544) | setting |[EEPROM system settings write result : 0
257H (599 Data transmission result I 0 (No errors
258H (600 Data reception result 1 0 (No errors)
25BH (603) Receive user frame No. | 0 (Not
received
400H (1024 Send area Send data count [ 0O
401H (1025) (user frame No. Send data (storage) |
to CH1 | 8000H) 511 words 0
5FFH (1535) | send/ |
B00H (1536) | receive Receive data count (read data count) | 0
B01H (1537) Receive area Receive data (storage) |
to 511 words ! 0
7FFH (2047) |
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54.2 PC CPU input/output signals

The following shows the input/output signals used with the non procedure protocol.

| Input signals (AJ71QC24—PC CPU)

Input Signal Signal Name Contents

Xn0 Send normal end Turned ON at the end of transmission in response to
a Request to Send signal from the PC CPU.

Xn1 Send error detected Turned ON when an error was detected while data
was being sent.

Xn3 Receive data read request | Turned ON when the QC24 receives data from an
external device after the QC24 was started.

Xn4d Receive error detected [ Turned ON when an error was detected while re-
ceiving data.

Xn+1E QC24 Ready signal Turned ON when the QC24 becomes operative,

Output signals (PC CPU—QC24)

Output Signal Signal Name Contents

YnO Reguest to Send Turmed ON when the buffer memory data sent to the
QC24 from the PC CPU is sent to the external de-
vice after the QC24 is started.
Ynt End of Receive Data Read | Turned ON when the PC CPU finishes reading the
data received at the QC24 from the external device.

(Note) XnO and YnO are input and output signals determined by the slot into which the QC24 was
inserted.

With the system configuration shown below, the QC24 is allocated to X-Y80~SF.

0 1 2 3 4 (Slot No.)
T | crPU |Input Cutput [ AJ71
g QC24
Q
w
o)
°© (AX42) | (AY42) NI,
< n0=
64 64 Xn2=X82
points|points: Yn0=Y80

Yn1=Y81

X00 Y40  X-Y80

X3F Y7F  XYOF
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| Non procedure protocol handshake input/output signais

The signals that send the data output from the sequence program to the external device
and the signals that detect the arrival of data from the external device and enable the
sequence program to read the data when the non procedure protocol is used to send and
receive data are called “handshake signals”. These signals are necessary with the non
procedure protocol.

The following shows the handshake input/output signals.

Signal Timing

Turned OFF by
the program.

PC CPU YnO (Request to Send) Turned ON by
the program.
{ Xn2 (Sending) N7
Turned ON/OFF by
, . the QG24. Turned OFF by
External device | XnO (End of Transmission) the QC24.
Turned ON by
the QC24.
Xn3
External device | (Request to Read Receive Turnee OFF by
Data) the QC24.
. Turned ON by
the QC24. Turned OFF by
Yn1 the program.
PC CPU  |(End of Reading of Receive !
Data) Turned ON by

the program.

In this guidebook, AJ71QC24 dedicated instructions are used to send and receive data in
the non procedure protocol mode.

Data transmission from PC CPU : OUTPUT instruction (Section 5.5)
PRR instruction (Section 5.7.2)

Data reception from external device : INPUT instruction (Section 5.6)

Registering of user frame to EEPROM  : PUTE instruction (Section 5.7.3)

By using dedicated instructions, data can be sent and received without being aware of
the handshake signals and input/output signals above and the buffer memory address.

The data send/receive programs are also simple.
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5.5 Data Transmission From PC CPU

27

36

39

This section sends data from the PC CPU to an external device.
The send data count units are word units.
{Practice Contents)

Use the sequence program OUTPUT instruction to write the character data (ASCII code)
[ABCDEFGH)] to the QC24 buffer memory when X0 is turned ON.

When X1 is turned ON, the written data is sent to the external device using the non procedure
protocol.

The external device displays the received data on its CRT screen.

5.6.1 Sequence program

X0
—T { MOV K1 Do - - Designates the interface
that is to send the data. (CH1)
— Mov K4 D2 - - Send data count (4 words)
{ sMOV " ABCDEFGH" D4 H - - Stores the send data
to D4~D7.
—{ SET MO H
X1 MO X9E
—— ——— —————{ G.ouTPUT us Do D4 M1 1 - - D4: Send data storage source
head device
M1: Turned ON at the end of
M1 M2 execution of the instruction
— | +¥ —{sET VY70 1 - < Normal end
M2
— | —{sET Y71 - Abnormal end
(D1=error code}
—RST MO H
X2
— — —{RST Y70 =
[rRsT Y71 =
—{END
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
11C0
2110
1120
1130
1140
115C
1260
1170
1180
1190
1200
1210
1220
2230
1240
1250
1260
1270
1280
1290
1300
1310
1320

5.5.2 External device program

vt AJ71QC24 Non Procedure Mode Sample Program
vl (Data transmission from PC CPU)

CLS :'Clear screen
CH% =1 : 'Channel No.
B it RS-232C open & initialize-----------—----
OPEN "COM:E71NN" AS #CHS% :'Set communications mode,
L e Data reception ----------------—-—---
*JYUSIN
CLS

LOCATE 6,1:PRINT "**Reception from PC in non procedure mode **"

*JYULl
IF LOC{CH%)<>0 THEN *RD
LOCATE 10,5:PRINT "Walt to receive datal"
LOCATE 10, 8:PRINT "Serd data from PC.":GOTO *JYUl

35="
*RDZ
FOR I%=0 TC 1000 :NEXT I%
IF LOC(CH%)<>0 THEN B$=BS+INPUTS (LOC(CH%), #CH%) :GOTO *RD1

B B i Receive data display -----------------

LOCATE 10,5:PRINT "Read data=";BS
LOCATE 10, 8:INPUT " Receive again? (Y/N) ";Y¥YS
IF Y$="Y" THEN *JYUSIN

CLOSE

END

* BASIC commands must be changed according to BASIC software.
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Data transmission from PC CPU

External device program

C st )

Y *ST1

| Initialize :
|2 ’

| RS-232C OPEN |
A *JYUSIN

| Receive data

Y

\
/

Received?

Message display .
Wait to receive data!" RD.

[ Read buffer I

Read OK?

Data display
"Read data="

Key input "Y" or "N"

*

i__}: Label name used with the program

Turn ON X0 and
store word count
to DO and data
[ABCDEFGH] to
D1~D4.

Turn ON X1.

Turn ON M1.
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5.5.3 Trainer operation

Write the sequence program shown in Section 5.5.1 to the PC CPU and the BASIC program
shown in Section 5.5.2 to the external device,

After writing, set the PC CPU and external device to "RUN".
If there are no errors, send and receive data using the following procedure.

@ Turn ON X0. The number of words of data to be sent to the external device is stored to D2 and
the send data is stored to D4 to D7. Use the GPPQ batch monitor screen to check if the data

was stored.
Device DO Display: 16Bit 4 - . . .
Device | 0123 4567 89AB CDEF Vale :Hexadscimal Reception from PC in non procedure mode
D 0 |m 1 ] ) ,
D 1 0 4 Wait to receive data |
D 2 | | 4
b s 0 7 Send the data from the PC.
D 4 W [ ] n 4241 i
C 5 |HE u u ] 4433
D s @ N | [ | | | 4645 1
O 7 (HEAR ] || n 4847
D 8 0 N
D 9 0 n
D 10 0
D M 0 i
GPPQ batch monitor screen External device screen
(@ Turn ON X1. Send data DO to D4 are written to QC24 buffer memory addresses 400H to 404H
(1024 to 1028) and sent to the external device.
Device UB¥ G1024 Display: 16Bit J . .
Device 0123 4567 89AB CDEF, AUe Hexadeomal } ** Reception from PC in non procedure mode **
G 1024 | | | | [ ] 4
G 1025 |m ] W | 224 i Read data = ABCDEFGH
G 1026 HHE | | | [ | 4443
G7m . a == W 4645 . Receive again (Y/N) ?
G 1028 | HEW ] u ] 4847 _
G 1029 0
G 1030 0 -
G 1031 0
G 1032 0 7
G 1033 o} 4
G 1034 o]
G 1085 0
GPPQ buffer batch monitor screen External device screen
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a4 N

If you have any situations as follows, please read the explanations

» After the data was set to the PC CPU, the Re- ¢ Was the seguence program (Section 5.5.1) written
quest to Send signal was turned ON and the data to the PC CPU?
was sent to the external device. e Are the QC24 mode switch (Section 5.2), cable con-
The following was displayed even though the nections (Section 3.3), and other settings correct?
AJ71QC24 turned ON the End of Transmission 4 Ater checking the QC24 LEDs (Section 5.3), check
signal: the settings.

** Reception from PC in non procedure mode **

Wait to receive datal
Send data from PC.

e The data sent from the PC CPU and the data ¢ Are the external device settings (Section 3.4), QC24

received at the external device are not the same. switch settings (Section 5.2), and extermnal device pro-
gram (RS-232C setting) settings (Section 5.5.2) cor-
t7?
** Reception from PC in non procedure mode ** e
After checking the QC24 LEDs (Section 5.3), check
the settings.

Read data = ..

Receive again (Y/N) ?

After resetting the settings, reset the PC CPU and communicate again.
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5.5.4 Summary of data transmission from PC CPU using non proce-
dure protocol

The following uses an image diagram to outline the PC CPU data transmission procedure using
the non procedure protocol described in Section 5.5.3.

PC CPU QC24 External device
X0 ON T B
Q- o I Data transmission I ddrgsse rmemery
‘—H—[[:H § 400+ Data
1 ON
X1 @ X109 1 ‘ >

When X0 is turned ON, the PC CPU bj—(:H T
sets the number of words of send data (® Request to Send

to DO and the send data to D1~D4.
When X1 is turned ON, the PC CPU
executes the instruction and writes

the data to the buffer memory

(400H~404H). «

Moniter

@ End of Transm'sst

L

GPPQ

(D *When the Request to Send signal is turned ON, the QC24 sends the data to the external
device.

(@ When the QC24 finishes sending the data, it turns ON the *End of Transmission signal (X80) to
the PC CPU and completes one data transmission.

* : The OUTPUT instruction automatically turns the QC24 Request to Send and End of Trans-
mission signals ON and OFF by internal processing.

PC CPU 1—{

Step0  END StepO  END S s
Sequence o Step END Step0  END StepO

program | b —

| (©

eed_]

Reguest to Send
signal (Y80) ‘

End of Transmission
signal (X80)

QC24

Sending
8

|
X82) @
-

2
\\O Buffer memoryw

N2

External device
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5.6 Data Reception From External Device

In this section, the PC CPU receives the send data from an external device.
The receive data count units are word units.

(Practice Contents)

Send the data input from the external device keyboard to the PC CPU.

Use the sequence program INPUT instruction to read the receive data from the QC24 buffer
memory to the PC CPU.

5.6.1 Sequence program

X9E
P .
0 —} { MOV K1 DO - - - Designates the receive
interface. (CH1)
P
{ MOV K10 D3 T - - Sets the allowable receive
data count (10 words)
%83 D4: Receive data storage
7 | r . destination head device
f L GP.INPUT us Do D4 M1 H M1: Turned ON at the end of
execution of the instruction
M1 M2 (D2: Receive data count storage)
17 — } B {SET Y70 - - Normal end
M2
— {SET Y71 - - - Abnormal end
(D1=error code storage)
24 Y [ P i
— | { FMOV KO D4 K14 - Clear 14 data registers to zero,
beginning from D4.
[RST Y70 H
{RST  v71 T
31 {eno
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5.6.2 External device program

1000 ' | s e e e e e e e e e e - !
1010 * ! AJ71QC24 Non Procedure Mode Sample Program !
1020 ' ! (Data reception from computer) !
10230 ' | mmmmmmem e et e e !
1040 *3T1

1050 CLS :'Clear screen

1060 CH% = : 'Channel No.

1070 CRS =CHRS (&HD) :'CR code

1080 LFS =CHRS$ (&HA) :'LF code

1090 '

1100 ' ] mmmmm e e e e o RS-232C open & initialize ----~--c---—-—mcmmmmeo - !
1110 OPEN "COM:E71NN" AS #CH% ;' Set communications mode, etc.

1120 '

1130 " ] mmmmmm e e e e - Data transmission-—-----—=~—-~--—-------mmomm o !
1140 *SQUSIN

1150 CLS

1160 LOCATE 6,1:PRINT "**Transmission to PC in non procedure mode**"

1170 LOCATE 10,5:INPUT " Send data ";SDS$

1180 PRINT #CH%,SDS$;CRS;LFS;

1190 LOCATE 10,8;INPUT "End of data transmission. Reget transmission? (Y/N)";Y$

1200 IF Y$="Y" THEN *SOUSIN

1210 '

1220 CLOSE

1230 END

* BASIC commands must be changed according to BASIC software.
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Data reception from external device:

External device program

C START

y ~ *STH

| nitalize |

| RS-232¥3 OPEN |

»
P

B *SOUSIN - .

* Sequence program

Message display

Send data input

y
Senddata .+ | [ T Dam >

Key input "Y* or "N"

*iZ i+ Label name used with the program.
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5.6.3 Trainer operation

Write the sequence program shown in Section 5.6.1 to the PC CPU and the BASIC program
shown in Section 5.6.2 to the external device.

After writing, set the PC CPU and external device to "RUN".

If there are no errors, send and receive data using the following procedure.

@ Input arbitrary send data from the external device keyboard and send this data to the PC CPU.
(For example, 1]2 (3145 (d)

** Transmission to PC in non procedure mode *~

Send data?

External device screen

(@ The data sent from the external device is written to QC24 buffer memory addresses
B801H~(1537~).

| “* Transmission to PC in non procedure mode **
Device DO Display:16Bit
Device 0123 4567 89AB CpDEF vale iHexadecmel
D 0 |m 1 7
D 1 0 . Send data?12345
D 2 u ¢
B . .
°os . End of data transmission.
D 4 10 | J | | ] | 1§ 3231 4
D 5 |AR | § | H uB 3433 il
5 clmm|mm |mum Dot ) Reset transmission (Y/N) ?
D 7| mm A
D 8 5 7
] 9 0 4
D 10 0
D N 0 4

GPPQ batch monitor screen External device screen

Device UB¥ G1536 Display:16Bit 4
Jate  : Hexadecimal
Device 0123 4567 S9AB CDEF, ‘20e @ Fexadecima

G 1536 a 4

G 1537 (m
G 1538 |mE
G 1532/ @

3231
3433
D35

G 1540, B
G 1541
G 1542
G 15643

A

G 1544
G 1545
G 1546
G 1547

ooolooo

|

GPPQ buffer batch monitor screen
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a )

If you have any situations as follows, please read the explanations

¢ Data was sent from the external device and the ¢ Was the sequence program (Section 5.6.1) written
End of Transmission screen was displayed, but to the PC CPU?
the PC CPU did not receive the data. * Are the QC24 switch settings (Section 5.2) correct?
¢ Check the QC24 LEDs (Section 5.3), then check the
** Transmission to PC in non procedure mode ** settings.
Send data ? 1.

End of transmission.
Reset transmission (Y/N) 7

¢ Data cannot be sent from the external device. ¢ Are the external device settings (Section 3.4) correct?

Check the QC24 LEDs (Section 5.3), then check the
settings.

** Transmission to PC in non procedure mode **

Send data ? i

After resetting, reset the PC CPU and communicate again.
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5.6.4 Summary of data reception from external device using non
procedure protocol

The following uses an image diagram to outline data reception from an external device using the
non procedure protocol described in Section 5.6.3.

Ext | devic
5 PC CPU ® Request to Read QC24 ernal device
Pa
| Data read Addggg ey
600~ <7 ® Data
|
®EndofRead |

)

Monitor

GPPQ

(@ When data is sent from the external device, the QC24 stores the receive data to its buffer
memory (receive data storage area).

(2 When the QC24 receives the set end code CR, LF (ODOAH), it turns ON the *Request to Read
signal (X83) to the PC CPU.

(® The PC CPU uses the seguence program to read the receive data from the QC24.
(® At the end of data read processing, the PC CPU turns ON the End of Read signal (Y81).

When the End of Read signal (Y81} is turned ON, the QC24 turns OFF the Request to Read
signal (X83) and completes one data communications.

* 1 The INPUT instruction automatically turns the QC24 Reqguest to Read and End of Read
signals ON and OFF by internal processing. A sequence program that turns these signals
ON and OFF is

unnecessary.
PC CPU '_

Step 0
l

Seguence
program

End of Read
signal (Y81)
Request to

Read signal
QC24 (X83)

| @ ) Buffer memory W
@

External device
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5.7 User Frame

5.7.1

What is a user frame?

A user frame is the data list part the message exchanged with the opposite device. It is written to
the QC24 buffer memory (or QC24 internal EEPROM) by the user beforehand and used to send

and receive data.

The user can communicate using a message format matched to the specifications of the external
device by adding a header frame and trailer frame to the data sent and received using the dedi-
cated protocol on-demand function and the non procedure protocol.

oZ2Zm
pIomsseq

"GN UOREIS
UOHELNSEP PUas

“ON UOIBIS [200T

—

Send data

9p0D 0ayo WNg

Header frame

%,_/
Trailer frame

| User frame transmission control procedure

~— Use user frame

<——Header frame
No. designation

<—Trailer frame No.
l designation

Receive data count
| {word units)

Receive data *1

<——Frame No. 8001 user
frame data length
(word units)

~——Frame No. 8002 user
frame data length
(word units)

[Send)] [Receive]
QC24 Qc24
{(No user frame) (User frame)
f Buffer memory ) Buffer memory
—
E|:|Senddatal;|$ ADx ! |
X T AEw 8001~
T D'c'eB'A X
Send data Vo
length ~ ———* 4004 4H ) B2n 8002
{word units) ’ { A014| 3Bu 1 024 31 BBHWPAR 431 42H 411 BBHE 2
402+ 420 ' 41H
Send data 4034 | 44n | 43 [ Send 600+ 2
404+ 03+ 1 3B 8011 420 ' 414
602+ | 44n ' a3n |J
N .
QC24 1BOOH *
(Userframe) 1BO1+ 384 ! 02k
Buffer memory h —_—
Qutput destination 1829x ‘
pointer 1B2AH] 034! 3Bn
(from 1st) - B8H 1
Number of ~—— B9~ 3 - N J
outputs (3) BAH 8001H E} . lSend datal ; |S
| BB 8000+ ? bic'sla >T< *1: The receive data with the user frame removed is
Sgtsptgrgame / BCH 8002+ T stored to the receive buffer.
fﬁﬁfeen?tggémmng - — ban BBr-par 43420 410 BBHD2H
from the top. . Trailer frame Header frame
Send data 40Tn)_42n Ay }L Send
[frame No. 8000H] 402+ 44 | 434
1800 1
Frame —— {BOfs|_ 3Bn ' 02+
No. 8001H
1B29+ ]
Frame ——— {B2Ax[_ 03« ! 3B
No. 8002H L ) )
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| Kinds of user frames and cataloguing destination

The following table shows the kinds of user frame and their registering destinations.

Kind User frame |Registering destina- Features
No. tion
Default frame 1H~3E7H QC24 OS ROM Since the frame is written to the ROM in
(fixed data) advance, the frame No. is designated.
User frame 3E8H~4AFH |QC24 EEPROM User frames written to the EEPROM are not
{arbitrary data) lost even when the power is turned OFF.
8001H~801FH | QC24 buffer memory | The frame must be written to buffer memory
(addresses each time data is sent and recsived.
1BOOH~1FF6H)
5.7.2 Practice using a user frame (default frame)

Use a user frame to read data with a bar code reader.

| System configuration
The data to be read with the bar code reader is written to the QC24 buffer memory.
The PC reads this data from the buffer memory to the data memory.
The A7HGP monitors the data.

0 1

()()_l
g Q4ACPU | AX42 | AY42 |AJ71 RS-232C
2 QC24 cable
= t 64 |][output 64
@ [mg;n:s ] [ Do:JmS] CH1
ko]
=2
<
)

(AC30RA4)

GPPQ function

AJ71QC24 settings

X00
! ! ?
RS-422 cable X3F  Y7F X.YOF

Y40 X Y80

Bar code reader

Mode Setting Transmission Specifications
Switch Switch Setting Item Setting Contents
Setting
SWO1 | Operation setting OFF (independent operation)
et cH2 SW [TSW02 |Data bit setting OFF (7 bits)
gf’g% S5 2= |3 [TSWO3B [Parity bit enable/disable setting ON (Enable)
Bl C W |03 SW04 |Even parity/odd parity setting ON (Even)
—a|% TSW05 [Stop bit setting ON (2 bits)
CH1: Set to No. 6 5 83 SWO06 | Checksum enable/disable setting OFF (Disable)
non procedure —m|os | SWO7 |Enable/disable write during RUN ON {Enable)
[ protocol J SWO08 | Setting modification enable/disable | ON (Enable) ™
CH2: Set to No. 1 E ?8 setting
% 1; gx?g Transmission rate setting 8;&2
SV ON {(4800BPS)
SW12 OFF

Set switches SW13 to SW15 on the left side of the module to OFF.

*  When using a user frame, set SWO08 (setting modification enable/disable setting) to ON.

5-21
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Bar code reader setting

(TOKEN CO., LTD. TCD-4000/TBR-4000)

Switch Switch State
1 OFF
—=ON 2 ON Baud rate 4800bps
= OFF
sl
Wl 4 OFF Parity (even)
2 om— 5] OFF |Terminator STYETX
g M| 6 ON ON
~H| 7 ON Bar code type OFF USS-39
> LW ON OFF (code 39)
S| 9 OFF JAN OFF
10 QFF OFF
F’ ransmission specifications
a) RS-232C interface Asynchronous
b) 7-bit ASCIl code
c) Data specifications
e Start bit..........e. 1 bit
e Data....ccoccvvvnniinnns 7 bits
¢ Parity (even) ......... 1 bit
o Stop bit ..., 2 bits
d) Baud rate 300~19200(bps) selectable
rData format sent from bar code reader ’
=
S T T T T T E
T Data T
X (13 or 8 digits) X
(02+H) (O3H)
-~ <+
Header frame Trailer frame
{frame No. 2) (frame No. 3)

/

Written to QC24 as default frame.
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External wiring

AC71QC24 Connection and Signal BF?;:;C? dre
Signal | Pin Dﬁecggno and Sig Pin No. Seignal Name Contents (Based on bar code reader)
Name | No. Name
FG L PO . 1 FG _|Frame Ground Cable shield pin.
SD 2 L [ 2 SD__|Send Data Signal pin that sends the actual send data.
RD 3 E— 3 RD | Receive Data Signal pin that receives the actual receive data.
RS 4 — 4 RS Request to Send Signals that are turned ON when the local station is
CSs 5 E 5 CS |Clear to Send ready to send and simultaneously sends (simplified) a
— signal to the CS pin of the local station and informs the
opposite device that there is data to be sent.
DR 5] 6 DR Data set Ready Pin that receives the Ready signal from the opposite
™~ / device.
SG 7 7 SG | Signal Ground Signal ground pin.
CD 8 - 8 CD  |Carrier Detect Pin that receives the ON signal when there is send data
from the opposite device.
ER 20 - ;o 20 ER Equipment Ready | Pin that informs the opposite device that the local sta-
:\ ! l\ ! tion is ready to operate.

gl Bar code examples

| USS-39 (code 39) |

W
AR MR

»

A
1l

¥87654321x

L

X*ABCOEFGHX

£9999 99x

39
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37

43

49

55

Sequence program

SM402
F {TO0  Hs HOAD  Hi1 K1
[TO0 Hs HOAE  H2 K1
{10 He HoB2  H3 K1
M83 X9F
— | £ [ FROM H8 H258 DO K1
[ FROM Hs H600 D1 K1
FoP
[ MoV D1 20
P
{ FROM H8 HB01 D2 Kozo
(v81
SM400
[ [ DABCD D2 D14
[ MOV D14 K4Y50
SM400
— } { DABCD D4 D15
{ Mov D15 K4Y40
SM400
} { DABCD D6 D16
—{ MoV D16 K4Y60
[END

T

T

T T T T T T T Y T_ T T T

- "Use" user frame

+ Header frame No. 2

- Trailer frame No. 3

- Receive user frame storage

- Send data count read

- Receive data read
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Trainer operation

() Set the AJ71QC24 mode switches and transmission specifications switches and the
bar code reader switches to the specified values.

(See item for the QC24 switch settings and item for the bar code reader
switch settings.)

(@ Write the sequence program shown in item to the PC CPU.
After writing, set the PC CPU to "RUN".
(® Read the bar code value with the bar code reader.

To check the read data, monitor it with the GPPQ.

|

Device DO Display: 16Bit -
Dovico 0128 4567 89AB CDEF YAle :Hexadecima

D o |m 0007

D 1 |mmm 0007 4
D 2 H ER | | HER 3934

D 3 1] E |Em 3230 4
D 4 (AHE EAR | | [ | ] 3237 J
D 5| mE jum am 3036

D 6 T am 3030 4
O 7N mEd |mEm (Em 3739

D 8 [ ] 0034 h
D 9 0000 ]
D 10 0000

o 11 0000 4

The receive data is stored to D2 to D8. Check if the header frame (STX:02H) and
trailer frame (ETX:03H) were removed from the received data.

(® Check if the bar code No. was stored to the Y40 to Y6F I/O panels.

W N/ -_— -_— -_— N W
o ) [l s
U U U
Y5F ————— Y580 Y4F —— Y40
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5.7.3 Registering user frames to EEPROM
This section Registers user frames to the EEPROM.
Use the registered data with Section 5.8.
Set the system configuration and AJ71QC24 as described in Section 5.7.2.
| Contents of user frames
User frame
No.3E8H(1000) registered data
R E S U L T S
52H 45H 53H 55H ACH 54H 53H (7 bytes)
User frame
No.3E9H(1001) registered data
A — L I N E
41H 2DH 4CH 49H 4EH 45H (6 bytes)
User frame
No.3EAH(1002) registered data
P | E C E
50H 49H 45H 43H 45+ (5 bytes)
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Sequence program

X0
o — [ MOV K1 Do H- - Designates "register".
—{ MoV HES D2 - - Frame No. 3E8H
{ MOV ks D3 - - Registered frame data
7 bytes
{ MOV H4s52 D4 H-er
{ MOV Hsss3 D5 - rus
{ Mov  Hs44C D6 e
[ MOV Hs53 D7 ]—J g
[SET M1 I
M1 X9E ,
17— — —{ GP.PUTE Us Do D4 M10 J- - - Registers the frame to the
EEPROM.
M10 M11
27 — | - [sET  v70 ]—j ++ Normal end
M11
2 {SET Y74 T+ -+ Abnormal end
(D1=error code)
[RST M1 H
X1
36 —IF { Mov K1 D10 H - - Designates "register".
—{ MOV H3E® D12 T - Frame No. 3ESH
[ MOV K4 D13 ]—- - - Registered frame data
8 bytes
{Mov  H2D41 D14 oA
[MOV  H494C D15 o
{MOV  Has4E D16 HEN
[SeET M3 =
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49 Mo | XQE{ f [ gpPUTE uUs D10 D14 M20 i Regi;’uoelr\i the frame to the
EE .
59 ﬁop_ﬂz_jw— —{ SET VY71 h -+ Normal end
" — —{SET Y75 1+- - - Abnormal end
(D11=error code)
—{RST M3 =
68 e | —{ MoV K1 D20 - - - Designates "register"
{ MOV H3EA D22 1 - - Frame No. 3EAH
—{ MOV K2 D23 1 - - Registered frame data 5 bytes
—{ MOV H4s50 D24 e
{ MOV H4345 D25 H - "CE"
—{ Mov  H4s D26 e
—{SET M5 T
79 —M—S{ |—§E| | { GPPUTE us D20 D24 M30 - Eegi;tgﬁ the frame to the
EPI .
89 —MEPH Ma;{ —{SET Y72 1 - - Normal end
\ﬁj{ } {sET V78 H - - Abnormal end (D21=error code)
—{RST M5 H
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Trainer operation

(@ Set the AC71QC24 mode switches and transmission specifications switches as de-

scribed in Section 5.7.2 .

Always set SWO08 (setting modification enable/disable switch) of both CH1 and CH2

to ON.

(If a switch is set to OFF, the QC24 will recognize an EEPROM write error.)

(@ Write the sequence program shown in item to the PC CPU.

After writing, set the PC CPU to "RUN".

(® When X0 is turned ON, frame No.3E8H is written to the EEPROM,.

Monitor the data with the GPPQ.

: Hexadecimal

Device UB¥GO Display: 16Bit
Device G123 4567 8OAB CDEF AU
G 0 0000
G 1 0000
G 2 m 0001
G 3 N EEEER 03ES
G 4 0000
G 5 [ ] 0008
G 6 " Em BN 3840
G 7 |nEENjEm (@@ |EN 3A38
G 8 [ T 1] [ ] W | 423C
G 9 njEm E B 5340
G 10 0000
G M

0000 -

|

. Hexaclecimal

Device Ug¥ G516 Display: 16Bit
Device 0123, 4567,89AB CDE value
G 516 |m 0001
G 517 |m 0001
G 518 0000
G 519 o000
G 520 0000
G 521 0000
G 522 0000
G 523 0000
G 524 000C
G 525 0000
G 526 0000
G 527 0000

GPPQ buffer batch monitor screen

® When X1 and X2 are turned ON, frame Nos. 3E9H and 3EAH are written to the

EEPROM, respectively.,

Device

Device

OO0 VOO OO
@ N hR WN = O

o ©

|

UB¥GO
0123

4567 89AB CDEF Vvalue :Hexadecimal

Drsplay: 16Bit

0000
0000
0001

O3EA

0000
0005
L 1O ] 2818
0048

000A
5340
0000
0000

Device UB¥G 516 Display: 168t
Device 0123 45687 89AB CDEF Value " : Hexadecimal
G 56| B 0005

G 517 mmENE Q01F

G 518 0000

G 519 0000

G 520 0000

G 21 0000

G 522 0000

G 523 0000

G 524 0000

G 525 0000

G 526 0000

G

527 0000 E

GPPQ buffer batch monitor screen

(® After all the frames have been written, perform the operation described in Section 5.8.
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/ if you have any situations as follows, please read the explanations \

¢ Frame is not written to EEPROM ¢ Was the sequence program (Section 5.7.3 )
written to the PC CPU?

* Are the QC24 switches settings (Section 5.7.2. )
correct ?

* An error code is stored to a data register (D1, D11,
D21, D31, D41). Check the error code, then check

the settings.
¢ Error data was written to e EEPROM data cannot be overwritten,
EEPROM When you want to write new data, the data of the

given frame No. must be deleted first. Refer to the
delete program and delete the data, then write the
new data.

- J
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<Delete program>

The following shows a sample program that deletes the frame No. 3E8H data.

X0
o1} MOV K3 DO -+ Designates "delete".
{ MOV [H3EB} D2 T - - Designates frame No. 3E8H.
[Mov ki D3 H- - Designates the valus “1~80".
(Dummy setting)
{SET M1 H
M1 .
9 - [GP.PUTE us DO D4 M0 - - - Data deletion
M10 M1t
18 | ) {SET Y70 - -+ Normal end
M1 -
—| — {seT ¥7i - - - Abnormal end
[RST Mt H
<Operation>

When X0 is turned ON, the frame No. 3E8H data is deleted.
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5.8 ASCII~BIN Conversion

5.8.1 What is ASCIll—BIN conversion?

The QC24 converts the ASCII data received from an external device to binary data and stores the
binary data to its buffer memory. The PC CPU converts the designated binary data to ASCIl data
and sends the ASCIl data to the external device.

This function is called "ASCll«sBIN conversion”.

Data communications matched to the specifications of the external device can be easily imple-
mented by designating QC24 buffer memory address 121H. A data exchange program is unnec-
essary.

‘ Binary data communications ‘

Binary data Binary data
PC CPU f QC24 \ External device
1234w 12344 vl >
r 12+ 344 > """"""" 120 34m >§- ’%
A V[T e o g
Binary E 5
(Not converted) 2 =
data ABCDH ABCD Q
CDHAB COHAB ] g ‘
H H
‘S — oo \_§_/
j ‘ An ASClI«BIN conversion
The PC CPU handles binary data. program is necessary.

‘ ASCIl data communicationsj

Binary data ASCII data

PC CPU QCe24 External device
12341 ‘1234
_ﬁ ASCH
12H 34H 1 34H 331 321 31H
ASCI

Binary data
data

"ABCD"
ABCD-

CDH ABH 41p 42+ 43H 44H

j The QC24 performs ASCIl«-BIN An ASCll-BIN

The PC CPU handles binary data. conversion and writes buffer memory  conversion program
address 121H—-"1". is unnecessary.

o
UOISIOAUOD =
pd
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5.8.2

Practice using ASCII<—BIN conversion

Use ASCIlI«»BIN conversion and print the PC data to a printer.

| System configuration

This system writes the data from the PC to the QC24 buffer memory (non procedure

transmission area).

The printer receives and prints the data from the QC24.

===

3?—|
3 Q4ACPU | AX42 | AY42 |AJ71 RS-232C
g QC24 cable
- nput 84 || foutput 84
2 [”ﬁgms ] [ Domg] cH1
3
2 /D
<
)

Y40 X. Y80

X00
! ! !
RS-422 cable X3F  Y7F X Y9F

GPPQ function

AJ71QC24 settings

Printer (A7TNPR)

Mode Setting

CH1
o183,

T®E
- <
< =

a‘O’ﬁ%

CH2
o189,

A0k
- o
. &

alop

CH1: Set to No. 6
non procedure
protocol

CH2: Set to No. 1

Transmission Specifications .
Switch | Switch Setting Item Setting Contents
Setting
SWO01 | Operation setting OFF (independent operation)
SW [ SWO02 |Data bit setting ON (8 bits)
= |51 [TSW03 [Parity bit enable/disable setiing ON (Enable)
%l. gi SWO04 | Even parity/odd parity setting ON (Even)
o5 | SWO5 |Stop bit setting OFF (1 bits)
:l:‘. 8‘3 SWO06 | Checksum enable/disable setting OFF (Disable)
—m|os | SWO7 |Enable/disable write during RUN ON (Enable)
SWO08 | Setting modification enable/disable | ON (Enable) *
.::I' ® setting _ .
% 1; gw?g Transmission rate setting 8I;JF
ST ON (9600BPS)
SW12 OFF

Set switches SW13 to SW15 on the left side of the module to OFF.

* Since user frames are used, set SW08 to ON.

| A7NPR transmission specifications

{(a) RS-232C interface Asynchronous
(b) Mode Half-duplex
(c) Baud rate 9600bps

(d) Data format 11 bits/character

e Start bit .......... 1 bit
e Data ..o, 8 bits
¢ Parity (even) .... 1 bit
e Stop bit ......... 1 bit
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Sequence program

X9E P
0 r—} {T0  Hs H121 K1 K1 -+ - Designates
ASClle>conversion.
P
{10 H8 Hg6 K1 K1 ]—‘ .-+ Designates message data
length "byte".
SM411 K999
11— H (co D
{BCD CO Kavao
co
I} {RST cCoO H
X9E X0 b
24 —| | {BCD cCO KaYeo -
{PLs MO H
MO X80  X81 Y80
31— —Hf—H—F — Mov K2 D10 T - - - Send data count 2 bytes
Stores the counter value to
{8cD coO D30 s
Lo 1 15 | 4
030 [ofo]ofo]olofof1]o1[o]1]o[1]olo]
[mroL D30 K8 I= <« T
8-bit left rotation
{ MoV D30 D1 H ,514?oi1J
D11 [o]+]o]+[o]<[ololo]elofelololo]]
[ MOV H43EB DO - - Frame No. 3EBH
{ MOV H4zEs D1 J - - - Frame No. 3E8H
[ MOV H43EC D2 H - - - Frame No. 3ECH
{ MOV H43E9 D3 H - - Frame No. 3E9H
{ MOV HBoOO D4 1} - - Frame No. 8000H
(Buffer memory addresses
401H~)
{ MOV H43EB D5 T - - - Frame No. 3EBH
[ Mov H43EA DB - - Frame No. 3EAH
[ MOV H43EC D7 1 - - Frame No. 3ECH
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p
——{T10  Hg HOBD DO K8 - - - Stores the value of DO~D7 to
output frames 1~8.
P
———{T0  H8 H400 D10 K3 - - Stores the value of D10~D12
to frame No. 8000H.
{SET M1 H
M1 X80  x81 Y80 =
72 F——————=F [ MOV Ki D20 - Send channel
{ MoV’ Ho D22 T - Do not add CRILF.
{ MOVP H1 D23 -+ From 1st output frame
head pointer
— Mov" Hs D24 T - Output frame count 8 frames
[seET M2 H
__M|2I { ]_ Dat d
9N f - CP.PRR us D20 M3 -+« Data sen
M3: Turned ON at the end of
execution of the
M3 M4 instruction.
3 {sET Y70 T - - Normal end
M4 SM413
| | {sET Y71 - Abnormal end
(D21=error code storage)
{RST M1 H
—RST M2 H
110 —{END
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| Trainer operation (Perform the operations described in Section 5.7.3 beforehand.)

(@ Set the AJ71QC24 mode switches and transmission specifications switches to the
values given in item above.

@ Write the sequence program shown in item above to the PC CPU.
After writing, set the PC CPU to RUN.

(® When X0 is turned ON, the frame written in Section 5.7.3 and the value indicated by
Y60 to Y6F are printed on the printer.

PRODUCTION RECORD

A LINE L...PCS
| Value indicated by Y80~YGF.
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6 BIDIRECTIONAL PROTOCOL COM-
MUNICATIONS

The following shows the bidirectional protocol communications procedure used in this guide-
book.

- - -.Execute up to the loopback test described in Section 3.5.
- "Stop" the PC CPU to write the sequence program.

- Write the sequence program to send and receive data and
write the written programto the PCCPU." =~
Described in Sections 6.5.1 and 6.6.1.

i

- Set the switches to communicate in the bidirectional
mode. : o o @
Described in Section 6.2. : )

- Initialize the PC CPU.

- Set the PC CPU to "RUN".

I Write external device program I ''''' Write a BASIC ‘prbgram that uses the bidirectional protocol
" : 1o send and receive data.

Described in Sections 6. 5 2 and 6.6. 2

: \ 4
l Run external device program I ----- Run the written BASIC program.

IRGCGIVG data from external dewcel ----- Perform this operation with the trainer.

Described in Section 6.6.3.

Described in
Section 6.5.3.

Data display | -+~ Displays the data on the CRT screen.

: PC operation

: External device
operation
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6.1 Bidirectional Protocol Format and Data Settinﬁg Items

The following describes the control procedure and the contents of the setting items designated
with the control procedure when using the bidirectional protocol basic format to send and receive
data.

6.1.1  Control procedure and message structure

e Data transmission from PC CPU to external device

N T
A | EMO" | (When abnormal)
Transmission order K colde
—> or
A
External device (}2 (When normal)
E | Data i
QC24 N | \ength Data Checksum !
Q)® E _ |Time-out
( . check
r———
End of Transmission
(XnQ) 3
Request to Send ,J/

(Yno) )

¢ Data reception from external device at PC CPU

Data
External device Data Checksum R

length

1

gzm

A
Qc24 C | (When normal)

K
Reguest to Read
Xn3)
End of Read

{Yn1)
FROM
processing
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6.1.2 Data setting items

The following describes the contents of the data that are designated in the bidirectional mode

control procedure.

Control code

The following table shows the control codes.

Control Code Contents Application
Code |(Hexadecimal)
ENQ 0O5H Enquily Indicates the start of the send data.
ACK 0BH Acknowledge Response to oppoesite device when data
communications ended normally.
NAK 15H Negative Acknowledge | Response to opposite device when data
communications ended abnormally.

Data length

Two-byte binary data represents the number of bytes or number of words of the data area

in a message.

The contents set to QC24 buffer memory address 96H (bidirectional mode word/byte
designation area) determines the data length units.

In this guidebook, data is sent and received in word units.

big

[Example] The data length when "AJ71QC24" and the value 100 are sent as data is shown
below. (Units: Bytes)
) Data area ,
€ T T T T T T T T : T
N bate engih| ar g 7 1 g o o ) 0084H | Crecksum
Computer o | e E R iy
0.5H[0AH 004 AWHldAH‘Bh|31-<‘51H|43H‘SQF‘BAHEALOOH 5BH 02A4
AN J
AJ71QC24 10 bytes

08 b7 b1 b0

10 memory-—[O

[E)
EEEEEE

Jefela[ el ]s

I\ J

contents -
(H)

00+
T

0AA

Data area

This is the ordinary 1-byte data list that is to be sent to the opposite device, Data codes

OOH~FFH are handled.
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Checksum

Checksum is the value of the lower 2 bytes (16 bits) of the result (sum) addition of the data length
and data area in the message as binary data.

When the AJ71QC24 transmission specifications checksum enable/disable switch (SW06) is set
to OFF, checksum is not handled. Therefore, the message does not have to include a sum check
code.

When checksum is not handled, when a data area of the data length in the message is received,
the receive data up to the next control code (see item above) is ignored.

In this guidebook, the transmission specifications checksum enable/disable switch is set to OFF.
Therefore, checksum is not handled.

The following shows an example of the contents of the checksum in a message for your refer-
ence.

[Example] Checksum when "AJ71QC24" and the value 100 are send as data is shown
below. {Units: Bytes)

| Data area ,
5 T l T T T T T T T ‘: 1 ‘ T
N |
| SECICH ol IV A A L e A e N 0064H | Crecxsum
Computer 1 oooas 1 {10011 oospy
0 54|04 00- 4‘HLAA}—JE7HJ£‘\)-EH£H£H134H:6£.DOP 5BH 024
\ -
Y
AJ71QC24 L
OAH+00R+41H+4AF+37H+31H+51H+434
+32H+34H+64H+00H
%
Sum=025BH
5 o b8 b7 = b1 bo
o ~ ) ~
025BH
memoryoomems_.oiOOOOTOOTOW1011
. ~ AN S
j?; e Wl
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6.2 AJ71QC24 Serial Communications Module Settings

Set the AJ71QC24 switches as shown below.

AJ71QC24

RUNQ QCH1.ERR,
CPURWO 8CH2ERR

PRTQ
Q
Q O
NEUQ  ONEU
ACKQ  OQACK
NAKQ  ONAK
=3 g
CHlpro®  &pao ©H2
SI0Q 85Io
SD.WAIT . .
Mode switch DWS‘D8 828 WAT Station No. switch
rRbO ORD V
CHi  CHe // 10 X1
189 189 ik poalated S x 56 x5e
Gl %89 | ©!%9%
© ® 1w ® 56 | née | » — | o - | STATION
< ol = o | MODE 1>@)= | =@ | STATON O\@Cb c\»@q)
I==E7 5T AL,
CH1: Set to No. 7 (bidirectional protocol) | j':; : %?';924 Station No. "00" setting
CH2: Set to No. 1 P‘: T@E 2 PB| mooe
| o> e
W
=] et |=
= c2 =
=], 03 =
= 04 =
= o5 =
(= 06 =
/\I:I|O7 | ]
W=} 08 |==|
1 I
= [=
= 10 [=i
= 11 [=
= 12 |=
=l
Transmission specifications
switches ©)
(™
Switch | Switch Setting Item Setting
Setting Contents
SWO1 | Operation setting OFF (independ- o
ent operation)
SWO02 | Data bit setting OFF (8 bits)
SWO3 | Parity bit enable/dis- | ON (Enable) —
sw able setting O
| _mmmi e - -
—m |02 | SWO04 | Even parity/odd parity | ON (Even) CH2
m|o3 \ Rs422
Cm|os setting Rsass |— @
—|% [SWO0s5 | Stop bit setting OFF (1 bit) e O
RDA
W (07 | SWOB | Checksum enable/dis- | OFF (Disable) DB D!
m|os
able setting @ RDB
g % | SWO7 | Enable/disable write| ON (Enable) NC @ @ “
|1 i
=1 during RUN /e | [O) ol
SWO08 | Setting modification | OFF (Disable)

enable/disable setting
SWO09 OFF

SW10 Issi i
Transmission rate set- | OFF (4800BPS)
SW11 |ting N

Swi2 OFF

Set switches SW13 to SW15 on the left side of the mod-
ule to OFF.




6. BIDIRECTIONAL PROTOCOL COMMUNICATIONS

MELSEC QnA

6.3 Bidirectional Protocol LED Display Contents

The following shows the QC24 LED display contents related to bidirectional protocol data com-
munications using the system configuration shown in Section 3.1.1.

LED Name LED Application ON OFF Error Processing
RUN QC24 operation status dis- |Module normal | Module abnor- | Check SW09~SW12.
play mal e Check the number set at the mode
switches.
CPU QC24 and PC CPU commu- | Blinks while com- Abnormal e Check the status of the PC CPU and ex-
R/W nications status municating ternal device.
(Lights steadily e Check the number set at the mode
while stopped) switches.
1-NEU Abnomal Nomal e Check the number set at the mode
switches.
1-C/N QC24 and PC CPU commu- | Communications[Communica-|e Check SWO07 (enable/disable write during
nications status display abnormal tions normal RUN).
1-P/S Parity error display Error Normal Transmission specifications settings and re-
ceive data are not the same.

e Make the QC24 transmission specifica-
tions and the external device specifications
the same.

e Check the setting of the transmission
specifications switches.

1-SI0 Displays the data reception Error Normal Transmission specifications settings and re-
status ceive data are not the same.

e Make the QC24 transmission specifica-
tions and the external device specifica-
tions the same.

e Check the setting of the transmission
specifications switches.

¢ Decrease the transmission rate.

e Decrease the number of data sent from
the external device.

1-SD - WAIT | Displays the status of the data| Waiting to send | Sending
the QC24 sends to the exter- No send data
nal device
1-8D Displays QC24 to external de- | Blinks while data | Data not being
vice send status is being sent sent ¢ |f this LED does not blink even even though
external device is sending a command,
1-RD Displays the external device | Blinks while data | Data not being| check the cable connections.
to QC24 receive status is being received | received
CH1. ERR |CH1 communications status CH?1 error Normal
display

[]: Normal state.

If an error is generated, the error LED come ON.

Thereafter, the error LED will remain ON even if the error recovers.
Use the buffer memory (201H) to turn OFF the error LED.
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6.4 Bidirectional Protocol Settingﬁltems

The following describes the buffer memory and input/output signals that are set when using the
bidirectional protocol to send and receive data in this guidebook. (See Appendixes 1 and 2 for the
QC24 buffer memory table and input/output signals table.)

6.4.1 Buffer memory setting

With the bidirectional protocol data communications described in this guidebook, the sequence
program reads and writes only the areas shown below.

Address Hexadeci- Buffer Memory Address Name : Default Value
mal (Decimal) !
0OH(0) LED OFF request (right side : RUN~RD) ' 0
9DH(157) Response watchdog (timer 1) designation | 32H (5 seconds)
257H(599) Data transmission result : 0 (No errors)
258H(600) Data reception result " O (Noerrors)
400H(1024) Send data count o 0
401H(1025) Send area [Send data (storage) }
to 511 words | 0
5FFH(1535) :
|
CH1 Receive data count :
send/ {read data count) :
B600H(1536) receive i 0
Receive |
area :
601H(1537) Receive data (storage):
to 511 words : 0
7FFH(2047) :




6. BIDIRECTIONAL PROTOCOL COMMUNICATIONS

MELSEC QnA

6.4.2

PC CPU input/output signals

The following shows the input/output signals used with the bidirectional protocol.

| Input signals (AJ71QC24—PC CPU)

Input Signal

Signal Name

Contents

Xn0

Transmission normal end

Turned ON at the end of transmission in response to
a Request to Send signal from the PC CPU.

Xn1

Transmission abnormal end

Turned ON when an error was detected during trans-
mission.

Xn2

Sending

Turned ON while the QC24 is sending data to the
PC CPU.

Xn3

Receive data read request

Turned ON when data is received from the external
device after the QC24 is started.

Xn4d

Receive error detected

Turned ON when an error was detected while re-
ceiving data.

Xn1E

QC24 Ready signal

Turned ON when the QC24 is ready to operate.

Xni1F

Watchdog timer error

Turned ON when the QC24 cannot operate normally.

| Output signals (PC CPU—AJ71QC24)

Output Signal

Signal Name

Contents

YnO

Request to Send

Turmed ON when the data sent to the QC24 buffer
memory from the PC CPU is sent to the externa
device after the QC24 is started.

Yni

End of Receive Data Read

Turned ON by the QC24 when the PC CPU has
finished reading the data received from the exter-
nal device.

(Note) XnO and YnQ are determined by the slot into which the QC24 is inserted.

With the system configuration shown below, the QC24 is allocated to X-Y80~9F.

0 1 2 3 4 (Slot No.)
A
T | CPU |Input Output j AJ7-
g QC24
@
w
S
3 (AX42) | (AY42) 050
~ nO0=
64 | 64 /
Xn2=X82
points|points Xr0=Y80
Yn1=Y81

X00

X3F

Yad  X.Y80

Y7F  XYOF
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I Bidirectional protocol handshake signals

The signal that sends the data output from the sequence program to the external device,
the signal that detects that data has arrived from the external device and enables the
sequence program to read the received data, and similar signals used when sending and
receiving data with the bidirectional protocol are called handshake input/output signals.
These signals are necessary in the bidirectional mode.

The following shows the handshake input/output signals.

Signal Timing

Turned OFF by
the program.

PC CPU YnO (Request to Send) tThumed ON by
e program.

2 Xn2 (Sending) A

Turned ON/OFF by
) o the QC24. Turned OFF by
External device | XnO (End of Transmission) the QC24.
Turned ON by
the QC24.
Xn3
External device |(Request to Read Receive Turned OFF by

the QC24.

Data)
! Turned ON by
the QG2+, Turred OFF by
Yni the program.
PC CPU (End of Reading of Receive !
Data) Turned ON by

the program.

In this guidebook, bidirectional protocol data communications is implemented using the
AJ71QC24 dedicated instructions.

Data transmission from PC CPU: BIDOUT instruction (Section 6.5)
Data reception from external device: BIDIN instruction (Section 6.6)

When the dedicated instructions are used, data can be sent and received without being
aware of the handshake signals and input/output signals above and buffer memory ad-
dress. The data send and receive programs also become simple.
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6.5 Data Transmission From PC CPU

This section sends data from the PC CPU to an external device.
The send data count units are word units.
[Practice Contents]

When X0 is turned ON, the character data (ASCIt code) [ABCDEFGH] is written to the QC24 buffer
memory (addresses 400H~404H).

When X1 is turned ON, the character data [ABCDEFGH] is sent to the external device using the
bidirectional protocol.

When the PC CPU receives a response from the external device, it ends transmission.

6.5.1 Sequence program

X0 MO
o ———f [$MOV “ABCDEFGH" D11 - - - Stores the send data to D11-.
[ - i i
—{ MOV Kt DO - - - Designates the interface (CH1)
that is to send the data.
r . s
—{ MOV Ko D1 - - - Clears the transmission result
storage device to zero.
[ MOV K4 D2 - Send data count 4 words
{SET Mo H
MO D11: Send data storage source
T head device
17 —I— G.BIDOUT Us DO D11 M1 -
- M1: Turned ON at the end of
execution of the instruction
M1 M2
28 — 3 {sET Y70 -+ Normal end
M2
— } {seT Y71 - - Abnormal end
(D1=Error code storage)
{RST MO i
X1
37 —t —{DT0  H8 HO HOCOFFOOFF K1 - - - Error LED OFF request
{RST Y70 H
[RST  v71 H
47 {enD
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1000
1010
1020
1030
1040
1050
1060
1070
1080
1080
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

6.5.2 External device program

R ettt i e e !
'l AJ710C24 Bidirectional Mode Sample Program !
v (Data transmission from PC CPU) !
! | e e e o e e e e e e —— i ——— o —_—— o —_ o —— o — — — — — ———— l
*3T1

CLS :'Clear screen

CH% = : 'Channel No.

ENQS$=CHRS (&H5) : 'ENQ code

ACKS=CHRS (&H6) : 'ACK code

NAKS=CHRS (&H15) : 'NAK code
Dl e e e - RS-232C open & 1nitialize--------—=---——-—-----———————- !

OPEN "COM:EB1NN" AS #CH% :'Set communications mode, etc.
H I i Data reception —-------———-- - -~ !
*JYUSIN

CLS

LOCATE 6,1:PRINT "**Reception from PC in bidirectional mode**"

*JYUl

FOR I%=0 TO 1000 :NEXT I%
IF LOC(CH%)<>0 THEN *RD

LOCATE 10,
LOCATE 10,

B$:” "

5:PRINT "Wait to receive data !"
8:PRINT "Send data from PC.":GOTO *JYUl

FOR I%=0 TO 1000 :NEXT I%
IF LOC(CH%)<>0 THEN BS$S=BS$+INPUTS (LOC (CH%), #CH%) ELSE *RD1

IF LEFTS(BS,1)=ENQS$ THEN *ACK

E1$=CHRS (&H22) +CHRS (&HO0) :E25="0022" :'&H0022=user definition error
COLOR 2: LOCATE 10,5

PRINT ""Communications error!! Error code=" ;E2$:COLOR 0

PRINT #CH%,NAKS;E1$:G0TO *REST : 'Send NAK

DATS=MIDS

*REST

LOCATE 10,

IF Y&="Y"
CLOSE
END

(BS,4,LEN(BS)-3)
LOCATE 10,

5:PRINT "Recelve data=";DATS

8:INPUT "Receive again? (Y/N)";Y$
THEN *JYUSIN

* BASIC commands must be changed according to BASIC software.
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Data transmission from PC CPU

External device program Sequence program

G IENED I

_y *STH o
| " Initialize | -
| RS—232éOPEN — |

Y

*JYUSIN

Data

! Read receive buffer I

| Check data |

LEFT$=ENQ$?

Error display

Send NAK

*RESET

nyo

Key input "Y" or "N"

e

[ owose |-

C END )

LT

o : Label name used with the program



6. BIDIRECTIONAL PROTOCOL COMMUNICATIONS MELSEC QnA

6.5.3 Trainer operation

Write the sequence program shown in Section 6.5.1 to the PC CPU and the BASIC program
shown in Section 6.5.2 to the external device.

After writing, set the PC CPU and external device to "RUN".
If there are no errors, send and receive data using the following procedure.

(D) When X0 is turned ON, word count "4" is stored to data register DO and data
"ABCDEFGH" is stored to data registers D1 to D4 and written to QC24 buffer memory
addresses 400H to 404H. Check this by monitoring the value of data registers DO to

D4 with GPPQ.
] ** Reception from PC in bidirectional mode *~

Device DO Display : 16Bit 4
Devee 0128 4567 89AB GDEF Valug : Hexadecmal
D © u 0004 7
] i | | | | [ | 4241 ﬂ . \
D 2 |mm n a W | 2443 Wait to receive data |
D 3 |/nn | | | [ | | | 4645 -
D 4 AER ] | | a 4847 4
D 5 00C0
] 6 0000 -
o 7 0000 ] Send data from PC.
O 8 Q000
D 9 0000 4
O 10 0000
0o 11 0000 l

GPPQ batch monitor screen External device screen

(@) When X1 is turned ON, the data is sent to the external device.

** Receive from PC in bidirectional mode **

Receive data=ABCDEFGH

Receive again (Y/N) ?

External device screen
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.

Request to Send signal is turned ON

** Reception from PC in bidirectional mode **
Wait to receive data !

Send data from PC.

& When sending data from the PC CPU

** Reception from PC in bidirectional mode **
Communications error!! Error code=0022

Receive again (Y/N} ?

different

** Reception from PC in bidirectional mode **

Receive data= | .}

Receive again (Y/N) ?

If you have any situations as follows, please read the explanations

& Even though send data is set to the PC CPU and the e Was the sequence program (Section 6.5.1) writ-

& When send data and external device receive data are e Are the QC24 switch settings (Section 6.2) and

After resetting the settings, reset the PC CPU and communicate again.

~

ten to the PC CPU ?

® Are the QC24 mode switch setting (Section 6.2)
and cable connections (Section 3.3} and other
set tings correct ?

Check the QC24 LEDs (Section 6.3), then check
the settings.

* NAK was sent from the external device.

Are the external device settings (Section 3.4)and
QC24 switch settings (Section 6.2) correct ?
Check the QC24 LEDs (Section 6.3), then check
the settings.

computer progaram (RS-232C setting) settings
(Section 6.5.2) correct ?

Check the QC24 LEDs (Section 6.3), then check
the settings.
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6.5.4

tional protocol

Summary of data transmission from PC CPU using bidirec-

The following uses an image diagram to outline data transmission from the PC CPU using the
bidirectional protocol described in Section 6.5.3.

X0 turned ON

X0 @—

PC CPU

X1@ X1 turned ON

0

T

When X0 is turned ON, the PC CPU
sets the send data "ABCDEFGH" to
D1~D4.

When X1 is turned ON, the PC CPU
turns ON the Request to Send signal
(Y80).

Y90 X80

T

QC24

[ Buffer memory

Address
400H

@ Data transmission
> L

External device

3
—{PLF Mo H
MO
b—LsET veo H

Request to Send

(@ Data transmission :

| |

@ End of Transmission

i

(® Response
‘< |

I

(D The PC CPU uses the sequence program TO instruction (*BIDOUT instruction) to write
the data to the QC24 buffer memory.

(@ When the Request to Send signal (Y80) is turned ON, the QC24 sends the data code
to the external device as is.

® The external device checks the receive data and sends a response (result of reception)
to the QC24.

(® When the QC24 receives the response, it turns ON the End of Transmission signal
(X80) and ends one data transmission.

* : The BIDOUT instruction automatically turns the QC24 Reguest to Send and End of
Transmission signals ON and OFF by internal processing. The sequence program
does not have to turn these signals ON and OFF,

PC CPU

QC24

[

END Step0

Sequence SteP0

program

e —

O

\

Request to Send

\

signal (Y80)
End of Transmission

i

D

signal (X80)

.

Sending (X82)

o

Buffer memory

i

A

®
K

®

[osuodse!

External device
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6.6 Data Reception From External Device

20

27

35

45

In this section, the PC CPU receives the send data from the external device.

The receive data count units are word units.

[Practice Contents]

The external device sends the data input from its keyboard to the PC CPU.

The PC CPU uses the sequence program FROM instruction to read the receive data from the

QC24 buffer memory.

When the external device receives the transmitted result, it ends communications.

6.6.1 Sequence program
X83 MO
f 44 —{ MoV KT Do "+ - Designates the receive interface
(CH1).

{FMov Ko D1 K2 - - Clears the receive result and
receive data count storage
device to zero.

—{ MoV K10 D3 T - - Designates the allowable
receive data count (10 words).
D10: Receive data storage
[GBIDIN us DO D10 MO ]_ .. destination head device
MO: Turned ON at the end of
execution of the instruction.
MO M1 (D2: Receive data count storage)
— | +f {seT Y70 T+ - - Normal end
M1
H {SET Y71 - - Abnormal end
(D1=error code storage)
X0
T —{RST Y70 =
—RST Y71 =
— FMOV KO D10 K50 -+ - Clear 50 registers to zero,
beginning from D10.
X1 X83 MO
—F—H—H———J D10 H8 Ho HOCOFFOOFF K1 T - - Error LED OFF request
[enD
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1000
1010
1020
1C3¢C
1040
1050
1060
107G
1080
1090
1100
1110
1120
1130
1140
1150
116C
1170
1280
1190
1200
1210
1220
1230
1240
1250
1260

270
1280
1290
1300
1210
1320
1230
1340
1330
1360
1370
1380
1390
1400
14190
1420
1£30
1440
1450
1460
1470
1480
1430
1500

6.6.2 External device program

vl AJ7.QC24 Bidirectional Mode Sample Program
! (Data reception from computer)

*ST1
CLS :'Clear screen
CH% =1 : 'Channel No.
ENQS=CHRS (&H5) : "ENQ code
ACKS$=CHRS (&H6) : "ACK coce
NAKS=CHAS (&H15) : "NAK code
B it RS-232C open & initialize-----------------
OPEN "COM:E81NN" AS #CH% :'Set communications mode, etc.
I B i Data transmisgion--~----~--—=—~-=-=--—-—--
*SOUSIN
CLS

LOCATE 6,1:PRINT " **Transmission to PC iIn bidirectional mode**"
LOCATE 10,5:INPUT "Send data" ;SDS

SNS=RIGHTS ("000+HEXS (LEN(SDS) /2),4): 'Compute data count.

N1$=CHRS$ (VAL {"&H"+RIGHTS (SNS,2)))

N2$=CHRS (VAL ("&H"-LEFTS$ (SNS,2) ))

NSS=N1S+N2$S

DATS=NS$+SDS

PRINT #CH% ,ENQS;DATS;

e ACK/NAK data reception -------~----------

*RECEIVE
IF LOC{CH%)<>0 THEN *RD ELSE *RECEIVE
e Buffer read

FOR I%= 0 TO 1000 :NEXT I%
IF LOC(CH%)<>0 THEN B$=BS$+INPUTS (LOC(CH%),#CHE%) ELSE *RDl

IF B$<>ACKS THEN *NAK

LOCATE 10, 8;PRINT "End of communications.": GOTQO *REST
*NAK

E1S=RIGHTS ("0O'+HEXS${(ASC(RIGETS (RS, 1))).,2)

E28=RIGHTS ("0"+HEXS (ASC (MIDS (RS, 2,1))y),2)

IF LEFTS (BS$,1)=NAKS THEN ES=E1S+E2% ELSE ES="###=#"

COLOR 2:LOCATE 10,8

PRINT "Communications errcr!! Error code=";E$:COLOR 0
*REST

LOCATE 10,11:INPUT "Retransmit (Y/N) ?";¥YS

IF ¥Y$="Y" THEN *SQUSIN
CLOSE
END

* BASIC commands must be changed according to BASIC software.
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Data reception from external device

External program °

C START
A *ST1
| Initialize
A
| RS-232C OPEN |
*SOUSIN
A . .
(Note) Input an even number
Send data input of characters.
\ 4
Send data Data transmission >
g -
\
Transmission result — I
received? : Transmission result
*RD
| Read receive buffer I
y
| Check receive data (B$) I
#ACK
B$=ACK? >——‘
A *NAK.

End of
communications
display

Error display

~_ *REST

Key input "Y" or >

N’

C END )

"y

-Sequence program

*I__: Label name used with the program
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6.6.3 Trainer operation

Write the sequence program shown in Section 6.6.1 to the PC CPU and the BASIC program
shown in Section 6.6.2 to the external device.

After writing, set the PC CPU and external device to "RUN".
If there are no errors, send and receive data using the following procedure.

@ Input an even number of arbitrary send data from the external device keyboard and
send the data to the PC CPU.

(For example,[1)2]3]4 56 <))

** Transmission to PC in bidirectional mode **

Send data?

(Note) Make the input data an even number.

@ The data sent from the external device is written to the QC24 buffer memory
(addresses 600H~).

Device UB¥G1536

Device
G 1536
G 15837
G 1538
G 1532

0123
[ ] ]

L]

] ]

L !

4567

89AB CDEF

Display : 16Bit
Value = : Hexadecimal

0003
3231
3433
3635

G 1540
G 1541
G 1542
G 1543

0000
0000
0000
0000

G 1544
G 1545
G 1548
G 1547

0000
0000
0000
0000

GPPQ buffer batch monitor screen

** Transmission to PC in bidirectional mode **

Send data?123456
End of communications.

Reset transmission (Y/N) ?

External device screen
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a )

If you have any situations as follows, please read the explanations

» Data cannot be sent from external device & Was the sequence program (Section 6.6.1) writ-
ten to the PC CPU ?

» Are the QC24 mode switch settings (Section 6.2),
cable connections (Section 3.3), and other set-
tings correct ?

o « Check the QC24 LEDs (Section 6.3), then check
L - the settings.

**Transmission to PC in bidirectional mode**

o Error code was received from the PC CPU ? o NAK was sent from the QC24,

Are the QC24 awitch settings (Section 6.2), ex-
ternal device settings (Section3.4), and external
device program m (RS-232C) settings (Section
6.6.2) correct ?

Check the QC24 LEDs (Section 8.3}, then check
the settings.

~*Transmission to PC in bidirectional mode**

Send data? .} « |s the number of characters input from the key-
board as send data an odd number ?
Communications error!! Error code= L...] (Sinve the send data count is in word units, key-

in an even number of characters.)

issi "
Reset transmission (Y/N) o Refer to the Serial Communications Module Use's

Manual for the contents of the displayed error
code and take appropriate action.

After resetting the settings, reset the PC CPU and communicate again.
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6.6.4 Summary of data reception from external device using bidirec-
tional protocol

The following uses an image diagram 1o outline the data reception from the external device using
the bidirectional protocol described in Section 6.6.3.

PC CP QC24 External device
CCP @ Request to Read —
_ffar - Buffer memory I
B }JA (® Data read Address ® Data |
H_—— _H 7 8004
N—
—  H
Y|81 } @ End of Read . _(® Response >
1

() When data is sent from the external device, the QC24 stores the receive data to its
buffer memory.

@ The QC24 turns ON the Request to Read signal (X83) to the PC CPU.

(® The PC CPU uses the sequence program FROM instruction (*BIDIN instruction) to
read the receive data from the QC24.

(® At the end of data read processing, the sequence program turns ON the End of Read
signal (Y81).

(® When the End of Read signal (Y81) is turned ON, the QC24 sends a response to the
external device and turns off the Request to Read signal (X83) and ends cne data
reception.

* : The BIDIN instructions automatically turns the QC24 Request to Read and End of
Read signals ON and OFF by internal processing. The sequence program does not
have to turn these signals ON and OFF.

X83

Sequence Ster0 END Step0 END  Step 0

program [ }7—47

End of Read @\
signal (Y81) ) ®
Request to Read

Qco4 signal (X83)

] /Buffer memo_ry T

@

External device
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APPENDIXES

APPENDIX 1 BUFFER MEMORY ALLOCATION TABLE
Address and Appli- Name QC24 Default Value Objective Protocol
Objective I/F cation Dedi- Non |Bidirec-
CH1 [ CH2 cated |Procedure| tional
CH({ 0 System | LED OFF request (LED No.5~13) 0 o
H( 1) settings| LED OFF request (LED No.16~29)
2H( 2) EEPROM Write/read/delete directive
3H( 3) access Frame No. directive
4H( 4) Write/read/delete result storage
S5H({ 5 Registered data byte count storage O —_
BH( 6) User frame
to *40 words
2DH ( 45)
2EH ( 46) System area (unusable) 0
to e
8FH (143)
90H (144) | 130H (304) Mode Switching mode No. designation 0
switching (Switching not requested) o
91H (145) |131H (305) Switching specifications desig- 0
nation
92H (146) | 132H (306) System area (unusable) Q —_—
93H (147) | 133H (307) Transmission | DTR/DSR, DC control designa- 0
control tion (DTR/DSR control)
94H (148) |134H (308) DC1/DC3 code designation 1311H o
(11H/13H)
95H (149) |135H (309) DC2/DC4 code designation 1412H
(12H/14H)
96H (150) |136H (310) Word/byte designation 0 o
(message data length units) (Word units) On- O
[demand:l
97H (151) [1837H (311) RS-232C CD pin check designation 1 o
(Do not check)
98H (152) | 138H (312) RS-232C communications system designation 0] o
(full-duplex communications)
90H (153) [139H (313) Half-duplex Simultaneously transmission pri- 0
communica- | ority/nonpriority designation (Priority transmission) o
9AH (154) |13AH (314) tions Retransmission method desig- 0 -
nation (Do not retransmit)
OBH (155) |13BH (315) Simultaneous transmission data valid/invalid des- 0
‘ ) ‘ ' — O
ignation (Send data, receive data valid)
9CH (156) [13CH (316) No reception watchdog timer (timer 0) designa- FAOH o
tion (4000 bytes)
9DH (157) |13DH (317) Response watchdog timer {timer 1) designation 32H o L O
(5 seconds) {Send only)
SEH (158) |13EH (318) Send watchdog timer (timer 2) designation 708H o - o
(8 minutes)
9FH (159} | 13FH (319) System area (unusable) 0 -

O: Read/write area, /\: Read only area, —: System area/area unused with given protocol

APPENDIX - 1
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Address and Appli- Name QC24 Default Value Objective Protocol
Objective I/F cation Dedi- Non |Bidirec-

CH1 CH2 cated |Procedure| tional
AOH (160) | 140H (320)|System | On-demand Buffer memory head address CH1: 400H
settings designation CH2: 800H O —_
ATH (161) |141H (321) Data length designation 0
AZH (162) |142H (322) Send/receive | Send buffer memory head ad- CH1: 400H
setting dress designation CH2: 800H -
A3H (163) | 143H (323) Send buffer memory length des- 200H ©
ignation
AdH (184) | 144H (324) Receive end data count desig- 1FFH
nation - _
ASH (165) | 145H (325) Receive end code designation ODOAH ©
(CR, LF)
ABH (166) | 146H (326) Receive buffer memory head ad- CH1: 600H
dress designation CH?2: AOOH _
A7H (167) |147H (327) Receive buffer memory length 200H ©
designation
ABH (168) | 148H (328) Receive data clear request 0 o -
(No clear request) ©
ASH (169) | 149H (329) On-demand Header frame (1st) 0
AAH (170) | 14AH (330) user frame No. designation | (2nd) (None) o .
ABH (171) |14BH (331) designation Trailer frame (1st) 0
ACH (172) [14CH (332) No. designation | (2nd) (None)
ADH (173) |14DH (333) Receive user | User frame use/do not use des- 0
frame ignation (Do not use)
AEH (174) |14EH (334) designation Header frame (1st) 0
AFH (175) {14FH (335) No. designation |(2nd) (None)
BOH (176) | 150H (336) (3st) . o -
B1H (177) | 151H (337) (4th)
B2H (178) | 152H (338) Trailer frame (1st) ODH
B3H (179) | 153H (339) No. designation |(2nd) OAH
B4H (180) | 154H (340) (3rd) 0
B5H (181) | 155H (341) (4th) (None)
B6H (182) | 156H (342) Send user Sending user frame No. 0
frame (Do not send)
B7H (183) |157H (343) designation Schedule CR/LF output 0
designation designation (Do not output)
B8H (184) | 158H (344) Output 0
destination (Output not designated)
pointer
designation —_ @) —_
B9H (185) | 159H (345) Number of 0
outputs {None)
designation
BAH (188) |15AH (346) Output frame | (1st) 0 (None)
BBH (187) |15BH (347) No. designation | (2nd) 0
to to to (None)
11DH (285)|1BDH (445) {(100th)
11EH (286) |1BEH (446) Message wait time designation 0
{Used in communications other than A compat- (No wait time) O _
ible frame)
11FH (287) | 1BFH (447) Send transparent code designation 0 (None)
120H (288) [1COH (448) Receive transparent code designation 0 (None) — O
121H (289) [1C1H (449) ASCII-BIN conversion designation 0 (Do not convert)
122H (290) [1C2H (450) System area (unusable) 0
to to —
12FH (303) | 1FFH (511)
O: Read/write area, /A\: Read only area, —: System area/area not used with given protocol
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Address and Appli- Name QC24 Default Value Objective Protocol
Objective I/F cation Dedi- Non |Bidirec-
CH1 | CH2 cated |[Procedure| tional
200H (512) System | Station No. switch setting status storage (Switch set No.)
201H (513) informa- | LED ON status storage (LED Nos. 5~13) {Depends on the status}
202H (514) tion |LED ON status storage (LED Nos. 16~29) of the module AN
203H (515) Switch setting error, mode switching error stor- 0
age (No errors})
204H (516) EEPROM Number of registered user frame 0
access storage Not registered.
205H (517) User frame registered status However, depending
to storage on the registering VAN —
21DH (541) (for registered No. check) status after registering.
21EH (542) Number of registered default frames storage
(OS ROM)
21FH (543) System area (unusable) 0 —_—
220H (544) EEPROM system settings write result storage 0 JAN
221H (545) System area (unusable) 0
to —_—
24FH (591)
250H (592) | 260H (608) Mode switch setting status storage Depends on the }
251H (593} | 261H (609) Transmission specifications switches setting sta- [ switch setting
tus storage
252H (594) | 262H (610) Mode setting status storage Current set
253H (595)|263H (611) Transmission specifications setting | contents A
status storage
254H (596) | 264H (612) RS-232C control signal status storage (Depends on the signal
status)
255H (597) | 265H (613) Transmission sequence status storage 0
(Wait to send and receive)
256H (598)|266H (614) On-demand executed result status 0 ~ .
{Normal end) -
257H (599) | 267H (B15) Data transmission result storage 0 c
258H (600) | 268H (616) Data receive resuit storage {No errors)
258H (801)|269H (617) System area (unusable) 0 —
25AH (602) |26AH (618) Dedicated protocol transmission error code stor- 0 A -
age {No errors) -
25BH (603)[268BH (619) Receive user frame storage (... th) 0 _ A o
(Not received) '
25CH (604)|26CH (620) System area (unusable) 0
to 1o —_—
25FH (807) BFFH (1023)

O: Read/write area, /\: Read only area, —: System area/area not used with given protocol

APPENDIX - 3
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Address and Applica- Name QC24 Default Value Objective Protocol
Objective I/F tion Dedi- Non |Bidirec-

CH1 [ ch2 cated |Procedure| tional
400H (1024) Default CH1 { Send area Send data count storage Q
401H (1025) send/receive Send data storage 0
to buffer * 511 words
5FFH (1535) memory O
B00H (15306) Receive area | Receive data storage 0 On- O
(number of data read) lidemand}
B601H (1537) Receive data storage 0
to * 511 words
7FFH (2047)
800H (2048) Default CH2 | Send area Send data count storage 0
801H (2049) send/receive Send data storage 0
to buffer * 511 words
9FFH (2559) memory Oon- o
AOOH (2560) Receive area | Receive data count storage 0 [demand}
AO1H (2561) Receive data storage 0
to * 511 words
BFFH (3071)
COO0H (3072) User User area 0
to * 3840 words O
1AFFH (6911)
1BOOH (6912) User frame | Registered Registered data byte count 0]
registering | No. 8001H storage
1BO1H (6913) number User frame storage 0
to registered * 40 words
1B28H (6952) to buffer
1B29H (6953) memory || Registered Registered data byte count 0
No. 8002H storage
1B2AH (6954) User frame storage 0
to * 40 words o
1B51H (6933) T
1B52H (8934) 0
to
1FCDH (8141)
1FCEH (8142) Registered Registered data byte count 0
No. 801FH storage
1FCFH (8143) User frame storage 0
to * 40 words
1FFBH (8182)
1FF7H (8183) System area (unusable) 0
to —_— —_—
1FFFH (8191)
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O Read/write area, /\: Read only area, —: System area/area not used with given protocol
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APPENDIX 2 PC CPU INPUT/OUTPUT SIGNALS TABLE

The foliowing shows the QC24 input/output signais for the PC CPU.

The No. of the input/output signal of the slot into which the QC24 is inserted determines (n) added
to the X and Y numbers.

(Example: When the QC24 was inserted into slot 0 of the basic base unit Xn0—X0)

(1) Input/output signals table

Signal Direction: QC24—>PC CPU Signal Direction: PC CPU—QC24
Device No. Signal Name Device No. Signal Name
Xn0 CH1 | Send normal end YnO CH1 | Request to send
Xn1 Send abnormal end Yni End of receive data read
Xn2 Sending Yn2 Mode switching request (processing stop request)
Xn3 Receive data read request Yn3 (Unusable)
Xn4 Receive error detected to
Xnb
Xn6 CH1 | Mode switching (initializing) *1 Yné
Xn7 CH2 | Send normal end Yn7 CH2 | Request to send
Xn8 Send abnormal end Yn8 End of receive data read
Xn9 Sending Yn9 Mode switching request (processing stop request)
XnA Request to read receive data YnA (Unusable)
XnB Receive error detected to
XnC
XnD CHZJ Mode switching (initializing) *1 YnD
XnE CH1.ERR LED ON YnE CH1.ERR LED OFF request
XnF CH2.ERR LED ON YnF CH2.ERR LED OFF request
X(n+1) 0 Y (n+1) 0 |{Unusable)
to — to
X(n+1)6 Y {(n+1) 6
X(n+1) 7 | End of EEPROM read X (n+1) 7 | Request to read EEPROM
X (n+1) 8 [End of EEPROM write Y (n+1) 8 | Reguest to write EEPROM
X (n+1) 9 | End of EEPROM system settings write Y (n+1) 9 | Request to write system setting to EEPROM
X (n+1) A |CHt | Giobal signal Y (n+1) A | {(Unusable)
X (n+1)B |CH2 | Global signal Y{n+1)B
X {n+1) C | End of system setting default Y (n+1) C | System setting default request
X{n+1) D Y (n+1) D {{Unusable)
X (n+1) E | QC24 Ready (accessible) *2 to
X (n+1) F | Watchdog timer error *3 Y (n+1) F

*1 During mode switching (Xn8, XnD: ON}), do not send a Request to Send signal to the objective
interface. (The QC24 will stop send/receive processing.)

*2 The QC24 Ready signal (X(n+1)E) is turned ON when the PC CPU can access the QC24. (The
QC24 Ready signal is turned ON about 1 second after the power is turned ON or the PC CPU
is reset.)

Use this signal as a FROM/TO instruction or other interlock signal.

*3 The watchdog timer error signal (X(n+1)F) is turned ON when the QC24 cannot operate nor-

mally. When it is turmed ON, the PC CPU must be reset.

IMPORTANT

The output signals designatged “(unusable)” in the table above are used by the system and
cannot be used by the user.
If the user should use these signals, the functions of the QC24 cannot be guaranteed.
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IMPORTANT

(1) System settings should be set up so that protective devices for the PC and safety circuits
are installed externally.

(2) Printed circuit boards contain components that are susceptible to static electricity. If han-
diing printed circuit boards directly, the following precautions should be taken:

(D Make sure people and work benches or tables are grounded.
@ Never directly touch conductive components or electrical parts of the product.
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