


0 SAFETY PRECAUTIONS 0 
(Please  read  these  precautions  before  using you serial  communication  module.) 

When  using  the  Model AJ71  QC24(-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 AJ71 QC24)(-R2/R4). Refer to  the CPU module  user’s  manual  for  a  description  of  the PC system  safety 
precautions. 

These 0 SAFETY PRECAUTIONS 0 classify  the  safety  precautions  into  two  categories:“DANGER” 
and “CAUTION”. 

/------------------------------------ 

I -  
\ 

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

I 
Procedures which may  lead to a  dangerous condition and  cause superfi- I 
cia1 to medium  injury,  or physical damage  only, if not carried out properly. I 

Depending  on  circumstances,  procedures  indicated  by A 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] 

ACAUTION 
0 Do  not  bundle,  on  install,  the  control  cables  and  communication  cables  with,  or near, main  circuit 

and  power  cables.  Keep  them  at  least  1 OOmm away  from  such  cables.  Noise  may  cause  errone- 
ous  operation. 

[INSTALLATION  PRECAUTIONS] 
, ACAUTION 

0 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. 

0 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] 

ACAUTION 
0 

0 

0 

0 

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  AJ71QC2444  RS-422  interface,  do  not  connect a 
device  that  must  receive  power  from  the AJ71  QC24-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] 

0 DANGER 
0 Do  not  touch  live  terminals. 

It may cause  erroneous  operation. 

0 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. 

ACAUTION 
0 Do  not  disassemble  or  rebuild  the  module. 

It may cause  accidents,  erroneous  operation,  injury,  or fire. 

0 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] 

I A CAUTION 
I 0 When disposing  of  this  product,  handle  it  as  industrial  waste. 



IB-66622-A 

* The  manual  number  is  given on  the  bottom left  of the  back cover. 
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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 

I 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 

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 manuab 

AJ71 QC24(-R2/R4) Serial Communications  Module  User’s Manual  166661 2 

When  using this guidebook to check  the  data  communications functions  of  each protocol of  the 
serial communications  module, see the following sections. a Checking  the  dedicated  protocols  data  communications  functions 

(a)  Selecting  the  system configuration ...................................................... Section 3.1  .1 

(c) Hardware setting ................................................................................... Section 4.2 
(d) Data communications in  ASCII mode 

@ Reading  PC  CPU  device  memory ............................................ Sections 4.5,  4.6 
@ Writing  PC  CPU  device  memory .............................................. Sections 4.7, 4.8 

(e) On-demand  function .............................................................................. Section 4.9 

(b) External  wiring ....................................................................................... Section 3.3 

Checking  the  non  procedure  protocol  data  communications  functions 

Selecting the system  configuration ...................................................... Section 3.1 . I  
External  wiring ....................................................................................... Section 3.3 
Hardware  setting ................................................................................... Section 5.2 
Data communications 
@ Transmitting data  from PC  CPU ........................................................ Section 5.5 
@ Receiving data  from an  external  device ............................................. Section 5.6 
Data communications using  user  frames ................................................ Section 5.7 
Data communications using ASCII-BIN conversion .............................. Section 5.8 

Checking  the  bidirectional  protocol  data  communications  functions 

(a)  Selecting the system  configuration ...................................................... Section 3.1  ,1 
(b) External  wiring ....................................................................................... Section 3.3 
(c) Hardware  setting ................................................................................... Section 6.2 
(d) Data communications 

@ Transmitting data  from PC  CPU ........................................................ Section 6.5 
@ Receiving data from  an  external  device ............................................. Section 6.6 

1 - 1  



1. GENERAL  DESCRIPTION  MELSEC QnA 

1 .I What is  The Serial  Communications  Module? 
The AJ71 QC24  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. 

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 /L$ Printer 

Operation supervision and  control 
Data  acquisition  and analysis 
Program files storage 
Sequence program  uploading  and 
downloading 

Data  printing 
Message printing 

Dl Monitor 

Operation monitoring 
Data  acquisition  and  display 

r . 
QC24 Series 

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

AJ71QC24 w RS-232C 
Interface 
RS-422/485 
Interface 

171QC24-R2 

1 
RS-232C 
Interface 

AJ71QC24-R4 

RS-422 
interface 
~ s - c ~ w a 5  
interface 

. 



1, GENERAL  DESCRIPTION  MELSEC QnA 

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. 

Ish Interchangeable  with computer link module 

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  multidrop link 
to  connect external  devices and the computer link 
module. 

Two interfaces can be independently  set 

a Bidlrectional 

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

Computer Link Module 

Data length 7 bits Same as CHI. 

Only CHI or CH2 can  be set 

u 
QC24 

I I CH1 I CH2 I 

col (format 2) tocol 
Data  length 7 bits 8 blts 

Checksum 
96OOBPS 

CHI and CH 2 can  both  be set. 

1 - 3  



1. GENERAL  DESCRIPTION  MELSEC QnA 

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. 

(4 
Registering  message  frames  matched to the  speci- 
fications  of  the  external  devices  in  advance  simpli- 
fies  data communications. 

w”d @‘a 

s 

Data code conversion is possible (ASCllwBIN conversion)* 

The QC24  converts  the  data  codes to match  the 

I External  device 1 opposite device. 

For instance,  when  the PC  CPU 
1234H  to an  external  device, 

sends the  data 

PC  CPU 
External 

QC24 device 
(1 2 3 4 ~ )  (1 2 3 4 ~ )  

converston 
-1 BIN-ASCII 0 )34H133H132H131HI 

a QnACPU can be accessed using GPP function* 

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. 1 

(See  Section 3.6.) 

* : The computer link  module  does  not 
have  this  function.  It  was  newly  added 
to the  QC24. 



1. GENERAL DESCRIPTION MELSEC QnA 

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. 

program IS 

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. 

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. 



1. GENERAL  DESCRIPTION  MELSEC QnA 

A computer  can designate the processing count for a  production line,  machine, etc. 

Designated 
processing 
count Processlng 

is turned 

is stopped. 

The  sequence program uses a 
counter to count the  number of 
pieces processed  and  stops 
productton when the set count 
reached. 

Today's  product A 
processing  count 

The computer  writes 3528 to the 
counter C5 set  value D5. 

. 
Sequence program  uploading and downloading 

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

(Product A processing  program) 
When the PC runs this program, it 
enables processing of product A. 

Product  being  processed 

Product names 

Programw 

The program  matched to the  product 
name can  be  written from  the 
computer to the PC and  control 
commanded. 



7.  GENERAL  DESCRIPTION  MELSEC QnA 

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. 

D P  ru I 

External 
device 

The  following can  be  performed using non  procedure  data  communications. a PC CPU and external device interaction 

Arbitrary data  can be exchanged  between sequence program and  external  device. 

QnACPU module 

Data logging 

The PC  data  can  be  printed  on an RS-232C printer. 
Production 
dally  report 

RS-232C printing 

Printer 

Reading of data from  a  terminal 

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

External 
device 

RS-232C 
PC 

1-7 
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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. 

5 XXXX dat> 
Sendlng 0 K! 

I recelved it. 

C 

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 

(Data  transmission) 

PC 

QnACPU module QC24 

The QC24 performs all response  message processing. 



2. SYSTEM  CONFIGURATION MELSEC QnA 

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:l ratio of external  device  to PC CPU 

1 : 1 configuration 

RS-232C or RS-4221485 
Interface \ External  device 

RS-232C or RS-422/485 interface 

QnACPU QC24 
module 

QC24  Functions  That  Can be Used 
Dedicated protocol I Non procedure  protocol I Bidirectional  protocol 

n I I 

Fig. 2.1 System  Configuration (I) 

2 - 1  



2. SYSTEM  CONFIGURATION  MELSEC QnA 

2.1.2 l:n ratio of external  device to PC CPUs 

1 : n  configuratiox 

[System configuration 11 When  external  device and QC24 connected by RS-232C line 

(n:  Maximum  32) 

RS-232C  interface 
External  devlce 

RS-232C  cable 

0 

/ I I I - -  
RS-232C' I / I 
interface ~ ~ ~ ~ ~ ~ f a 5  RS-422  cable  RS-422/485 

Interface 

(Station No.: 31 ) 

000 

/ ~s-422/485 
RS-422 cable interface 

\ Y 
Maximum 32 stations 

J 

[System configuration 21 When  external  device and QC24 connected by RS-422 line 

RS-422/485 lnterfaqe M 

RS-422  cable x 
/ I --- 

RS-232C' I / I 
interface 

Interface RS422/485 RS-422 cable interface 
~ ~ - 4 2 ~ 4 8 5  

[Station No.: 31 ) 
pc \Mode : 1-6) 

Y 
Mawmum 32 stations 

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

O*' X 0 
'1 On-demand  function cannot be used. 

Fig. 2.2 System  Configuration (11) 

2 - 2  



2, SYSTEM CONFIGURATION MELSEC QnA 

2.1.3 2:n ratio of external devices to PC CPU 

2 :1 configuration 

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

RS 

External  devlce 1 1 1  
-232C i n t e r f a c e ) e %  \ 

= I /  
\ 

= I /  A External device 

RS-232C interface 

‘RS-422/485 interface 

QC24 Functions That Can be Used 1 
L I 

Dedicated protocol 
0 0 0 

Bidirectional protocol Non procedure protocol 

Fig. 2.3 System  Configuration (111) 
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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 

m External  devlce 

Master station \ 
(Mi PC (Mode: 1-61 \ 

module \\ 
All device  memory data  can be sent  and  received 

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 

X X 0 0 L1 
0 0 0 0 M 
L3 L2 L1 M 

L2 
0 X X 0 L3 
X 0 X 0 

Fig. 2.4 System  Configuration (IV) 
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3. PROCEDURE  UP  TO DATA COMMUNICATIONS DESCRIBED  IN  THIS  GUIDEBOOK  MELSEC QnA 

3 PROCEDURE  UP TO DATA COMMU- 
NICATIONS  DESCRIBED IN THIS 
GUIDEBOOK 

3.1 Settings  and  Procedures UD 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 
confiauration IS 1 :1 
Described  in Section 3.1, l  . 

Hardware settings 

(1) Transmission control 
procedure setting 

(2) Transmission  specification5 
setting 

(3)  Station No. deagnation 

c 

. . Sets the swltches on the QC24  front Dane1 

. . . . . . . .  Sets the RS-232C Interface to Implement 
data communicatlons. 
Described  in  Sections 4, 5, and 6. 

' ' . Sets the transmisslon  speciflcations 
Descrlbed  in Section 3.1 2 

' . ' Sets the station No. that  designates whlch 
QC24 the external  device IS to access 
when a dedicated protocol IS used. 
Described In Section 4. 

Self test . . . . . . . .  . 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. 

t 
External  wlrlng . . . . . . . . . Connects the external  devlce and QC24 

wlth an RS-232C cable. 
Descrlbed  in Section 3.3. 

v 
Loopback test . . . . .  . . . .  Checks if the external  device and QC24 

communicate normally. 
Described  in  Section 3.5 

T 

Dedicated 
protocol Non procedure Bidirectional 

1 1 protocol protocol 

Sectlon 4 Section 5 Section 6 
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3. PROCEDURE UP TO  DATA COMMUNICATIONS DESCRIBED IN THIS  GUIDEBOOK  MELSEC QnA 

3.1.1 System  configuration 

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

L 

34ACPL 

P 

AX42 

( 6 4  point 

A - I  / 

For GPPQ  function 

xc 
1 

AY42 

(64 points 

Y40 

Y7F 
1 

I 
I 
I 

AJ71 I 

QC24 I 
I 
I 
I 

(32 polnts)  Vacant I Vacant 
I 
I 
I 
I 

CH1 I 
I 
I 
I 

RS-232C cable 

External  deuce 

=II 

Y4O-Y5F 

Y6O-Y6F 

X77 X76  X75  X74  X73  X72  X71  X70 

Dlgital  switches  Dlgltal  switches 

X7  X6  X5 X4 X3 X 2  

=-x7 Step  switch X 6 

X0,Xl 

x1 x0 0 0 Pushbution  switch  (automatlc  reset  type) x 2 

3 - 2  
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3. PROCEDURE  UP  TO  DATA  COMMUNICATIONS  DESCRIBED  IN  THIS  GUIDEBOOK  MELSEC QnA 

3.1.2 Functions of setting  switches 

The  following describes  the  functions of the setting switches  on  the AJ71 QC24 front  panel. 

Mode  switches 
Set the  mode of each Interface. 

\ 

1 : Communlcations using dedlcated  protocol, 

6: Non  procedure  protocol 
7: Bidirectlonal protocol 
E: ROM/RAM/swltch test 
F: Self loopback test 

control  procedure format 1 

Transmission speclfications  switches (CH1) 

Set the  data  bit  length,  party  blt,  stop  bit 
length,  checksum,  and other data 
communications  speclfications. 

Switch Setting Item Setting 
Contents 

SWOl OFF (independ- Operation  setting 
ent  operation) 

SW02 
ON (Enable) Parity  bit  enable/dis- SW03 
OFF (7 bits) Data  bit  settlng 

able  setting 
SW04 ON (Even) Even  parity/odd  parity 

setting 
SW05 

OFF (Disable) Checksum enable/dis- SW06 
OFF (1 bit) Stop btt  settlng 

able  setting 
SW07 ON (Enable) Enable/disable  write 

during RUN 
SW08 OFF (Disable) Sett ing  modif icat ion 

enable/disable  settlng 
swo9 OFF 

Transmission  rate  set- OFF (4800BPS) I ON t - 1  - I OFF I 

CPURWO O C H 2  ERR 
RUNO OCHI.ERR 
PRTO 0 

0 0  
- NEUO ONEU 

A C K O  O A C K  
NAKO ONAK 
CiNO OCiN 
p i s 0  OPE 

S I 0 0  Oslo 
SD WAITO OSD.WAIT 

SDO OS0 - RDO ORD 

RS232 
CH1 

0 - 

0 - 
CH2 

RS422 
RS485 

SDA 

RDP 

SDB 

RDE 

NC 

SG 

FG 

Station No. swltches 
/ Set the statlon No. fcr 1 : n  system 

configuration  communlcations. 
Settlng IS performed  iylth 0-31, 
For 1 :1 communications, thls 
switch IS usually  set to 0. 

x10 x1 

setting 3 communicates as statlon 0 

Set switches SW13 to SW15 on the left  side of the 
module to OFF. 
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3. PROCEDURE UP TO  DATA COMMUNICATIONS DESCRIBED IN THIS  GUIDEBOOK  MELSEC QnA 

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 CHI 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  sequence 

Carry  out  the checks in  (1)  ROM check -+ (2)  RAM check -+ (3) switch  check  order. 

@ End  of checks confirmation 

When  the CHI and CH2 SD.WAIT  LEDs  are turned ON, the checks are complete. 

Test  executed  result  confirmation 

@ Check  the  state of the LED  display shown on  the  following  page. 



3. PROCEDURE UP TO DATA COMMUNICATIONS DESCRIBED  IN  THIS GUIDEBOOK MELSEC QnA 

Check  Item 

ROM check 

RAM check 

Switch  check 

End of check 

I ROM/RAM/switch check  contents 1 

Check  Contents  Check LED 
LED Name Normal 

Checks if the ROM 

is normal. 
OFF CH2.ERR Checks if the  RAM 

is normal. 
OFF CHI .ERR 

CH2.ERR  one OFF 
2hecks if the  switch 

CH2-C/N :he setting  range. 
OFF CHI -C/N settings  are  within 

of the below 

CHI -P/S 
CH2-P/S 

OFF 

All the  checks are 0 CHI -SD.WAIT 
complete. CH2-SD.WAIT 

- 
Zrror 

Error  Processing 

Check  the  mounting state of the  module  ON 

ON If the  module  is correctly  mounted,  contaci 

- 

and repeat  the test. 

your  nearest  Mitsubishi  Electric  service 
center, dealer,  or branch office. 

Check  the  station No. switches. 

- 

ON Station  No.  setting error. 

ON 

Transmission  specifications setting error. ON 

Mode setting error. 
Check the  mode  switches. 

Check the transmission  specifications 
switches. 

i 

Normal ........ To end the test,  perform  item @ below. 

Error ........... 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) Turn OFF the power. 

(2)  Since  the  self loopback test  is performed, set the CHI and  CH2  mode  switches 
to "F". 
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3. PROCEDURE  UP  TO  DATA COMMUNICATIONS DESCRIBED  IN  THIS  GUIDEBOOK  MELSEC QnA 

3.2.2 Self loopback test 

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

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

Transmission  specifications  switches  setting 

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

Ish 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 I CH2  (RS-422/485) Cable  Connection 
I 

1 AJ71QC24 I I I I AJ71 QC24 I Cable  Connection 
S i g n a l  Pin  No.  Cable  Connection  Signal  Name 

Name SDA 
FG 1 SDB I 1 

~ 

SD 2 
RD 3 4 

~ 

RS 4 
cs 5 4 

DSR 6 
SG 7 
CD 8 
DTR 20 

- 
~ 

- 
~ 

I I I I1 

@ Connect the  connector  connecting the  test  cable shown above to the CHI RS-232C 
connector. 

@ At  the CH2 RS-422/485, jumper the pins  as shown  above. 

a Self loopback  test  execution 

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

@ 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) CHI 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. 

.. .. 
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3. PROCEDURE UP TO DATA COMMUNICATIONS DESCRIBED  IN  THIS GUIDEBOOK MELSEC QnA 

1 Self loopback test check  contents 1 

T T Check Item Check Contents Noma1 Display Error Display Notes 

- 
ON 'C  CPU commu- 

lications  check 
:hecks  the  functions  that 
:ommunicate  with  the  PC 
:pu. 

CH1-C'N I OFF 
CH  1  -C/N 

CPURW  Light  dimly 

PC CPU AJ71 QC24 CHI -NEU, Blink 
ACK,  NAK  sequentially 

>H1  (RS-232C) 
:ommunications 
:heck 

:hecks the CHI RS-  
!32C  interface  send  and 
eceive  functions. 

CHI .ERR ON 

I Blink 

;H2(RS-422/485) 
:ommunications 
:heck 

:becks the  CH2  RS-422/ 
I85 interface  send  and 
eceive  functions. 

CH2.ERR ON 

CH2-SD I Blink 

1 CH2-RD 

*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" 
bidirectional protocol) 

CH2: "1" 
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3. PROCEDURE UP TO  DATA COMMUNICATIONS DESCRIBED IN THIS GUIDEBOOK MELSEC QnA 

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.) 

AJ71 QC24  Name External  Cable  Connection 
Signal 

Sianal  Name  tion Name 
Device  and  Signal  Direc- Pin No. 

FG I ~ 

1 FG F r a m e  Ground 
~~ 

SD 2 SD 
Receive  Data  RD 3 RD 
Send  Data 

rl 1: 1 Send 
Request to 

Clear to Send 

I 

DSR 1 6 DSR 1 Data  Set 

\ /  I CD I Carrier 
Detection 

DTR Data  Terminal DTR 20 
Ready 

Contents 
(Based on External  Device) 

Sisnal pin that  sends data. 
Sianal pin that receives data. I 
Signal pins  that  turn ON and  send  a 
signal to the  local  station and simulta- 
neously  inform  the  opposite  device 
that  the  local  station  has data to send 
when  the  local  station  is  ready to send. 

Pin  that  receives  the  ready  signal  from 
the opposite device. 
Signal ground  pin 
Pin that receives the ON signal when 
there  is send  data  from  the  opposite 
deivice. 
Pin used by the local station to show 
that  it  is  readv to orserate. 

L--- - Conect  the  cable to  match the  specifications 
of the external  device. 

- - - - 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 .......................... 4800 bauds  7 bits* even  parity stop bit 1 No X parameters 

Printer .................................. 24-bit system 

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

Screen  display attribute. . . . . . . .  White 

Numeric coprocessor ........... None 

BOOT device ....................... Standard 

Numeric coprocessor  2 ........ None 

3 - 8  
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3. PROCEDURE  UP  TO  DATA COMMUNICATIONS DESCRIBED IN THIS  GUIDEBOOK  MELSEC QnA 

3.5 LooDback Test 

1000 
1010 
1 c 2 c  
1C30 
1 ,s 4 c 
1 '2 5 '3 
1 6 
1 7 3 
1C8C 
1 '3 9 '2 
1100 
1;13 
1123 
1133 
1140 
1153 
1150 
1170 
1180 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
13120 
1310 
1320 
1330 
1310 
1350 
1360 
1370 
1380 
1390 
1400 
1410 
1420 
1430 

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 LooDback test Droclram 

LOCAT? 1,20 : INFLT "Retransmit (YiN) ? "  ; Y$ 
I? Y$="Y" THEN * S O U S I I J  

CLOSE 
END 

* BASIC commands must be changed according to BASIC software. 
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3. PROCEDURE UP TO DATA COMMUNICATIONS DESCRIBED IN THIS GUIDEBOOK  MELSEC QnA 

u START 

c 'ST1 
Set screen 

_I 

1 *SOUSIN 
I I SDDAT$=input data I 

, 
l l -  

CLENG=data  count 

f 
CLENG$=data count 1 

RD$=receive data c 

:C IM ~ E71 NN"  AS#CH% designation contents 

S parameter  (Character  code  128  or  greater 
characters  input  enable  (S)/disable  (N)) 

X parameter  (execute M / d o  not  execute  (N) 
communication  control  by  X-ON/OFFJ 

Stop  bit  length (1 . . .  1 blt,  2...1 .5 blts,  3...2  blts) 

Data  blt  length (7 . . .  7 blts. 8.. .8 bits) 
Partty  check  (E.,  .Even. 0.  ..Odd,  N..  .No  parity) 

- RS-232C line 1. (1 : Can  be  omitted) 

. _ _ _  -PRINT #CH%,ENQ%;" F90000FF0001690000" +CLENG$+SDDAT$ 
send  message contents 

Send a 

t 
ENQ$ 

- 
CLENG$ SDDAT$ 

. _ _ _  -RSS=INPUT$(CLENG+I 6,#CH%) recelve  message contents 

Sendhecelve  data 
ASCII dlsplay 

Receive e 

c 

RS-232C CLOSE I 
* I - - - $ .  ,- - _ ,  . Label  name  used with the program 

The  external  device reelves the data 
shown at the left from  the QC24  in 
response to the  send data  shown 
above. . 

CLENG 
I c - :  

Character count "1 5 " Character count "1 " 

Character count "15"+ "1 " = E 
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3. PROCEDURE UP TO DATA COMMUNICATIONS DESCRIBED  IN  THIS GUIDEBOOK MELSEC QnA 

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 'I. 

@ 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? 

@ Input  arbitrary data  from  the external  device keyboard. 

(For  example, [ ~ [ ~ l [ ~ ~ ~ ~ ] )  
@ 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. 

;end data? ABCDE  Send data 
ASCII code 

Frame identification 
ENQ 

No. (F9) 

Statlon No. (00) 

Network No. (00) 

PC NO. (FO 

Local station 
No. (00) 

Command (0619) 

Subcommand 
(0000) 

05  30 
46 30 
39 30 
30 35 
30 41 
30 42 
30  43 
46 44 
46 45 
30 
30 
30 
36 

39 
31 

30 
30 
30 
30 

Receive data 
ASCII code 

STX 02  30 
Loopback data Frame Identification 46 30 
count (0005) No. (F9) [ 39 30 

30 35 
Station No. (00) [ 30 41 

Send data Network No. (00) 
(ABCDQ 

PC No. IFF) [ 46 44 
46 45 

Local statlon 
No. (00) 30 

Loopback data 
count (0005) 

Send data 
(ABCDE) 

ED( 

3etransmlt (Y/N) ? 
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3. PROCEDURE UP TO DATA COMMUNICATIONS DESCRIBED  IN THIS GUIDEBOOK  MELSEC QnA 

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. 

After  resetting the settings,  reset the PC  CPU and repeat the  loopback test. 
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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. 

0 <Data mode> @ <Frame> @ <Format> 

Dedicated protocol ASCII mode A  compatible  frame 
frame  as  computer lhnk function) 

Format 1 -4....Refer to the  Computer Llnk 
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. 

ASCII mode 

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

PC CPU QC24 
External  device 

(blnary  data) , , ditai , 
0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 0  

BINttASCll converslon 
1234H - - 131Hl32H133Hi34HI 

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. 

PC  CPU QC24 
External  device 

iblnarv  datal  iblnarv data) , I  

0 0 0 1 0 0 1 0 0 0 1 1 0 1 0 0  
Not converted rl 

@ Frames can  be  used  according to the  application. 

Frame 

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

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

as  MELSEC-A  Series can  be used. 

cess to other  stations to dedicated  protocol. (The 
Extends  the range of ac- Computer Link Module 
can  be  used. 

commands  that  can  be beyond  that of the QnA 
used are limited.) frame. 
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4. COMMUNICATIONS USING A DEDICATED  PROTOCOL  MELSEC QnA 

4.1 .I QnA frame format 1 control  Drocedure  and  message  structure 

Control  procedure an external device reads PC data 

(a) Word units  read 

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

Transmisslon s Character  area A 
(Read  device  range  designation) 
I c 

u o  
0 5  

device 
I I I I I I l l  I l l  I I I I I I  1 1 1  I 

+ 

(barnpie) F19 010 010 F I F  010 0141011 0101010 DI*01010101010 0101013  011 Character  area B 
05 4 ! 3 9  3 0 ! 3 0  a6!& 3 0 ! X  30!24!30!31 3 C ! Q ! 3 0 ! 3 0  M ! 2 A  30!30!30!30!U!X 30!30!30!U X!3 '  

(Data  name) 

AJ71 QC24 

(Example)  Designates the three F19 010 010 F I F  81E 1101310 1121012 1191915 010 

s g 7 m  
T 

z 
g p T device points count 8 r 3 o m  

5 P reception) ,ZT 
correspondmg to :E 0 s (Normal 3 E  g3  x (number of characters z 8 2 a x 2.2 

0s E Data corresponding to 

Batch read 
0 $ device points count) 

I I 1 1 1   1 1 1  1 1 1  I I I I 

points Do to D2' 
C Z  A6!39 38!li 03 31!30!33!X 31!32!%!32 31!39!39!35 30!30 X!30 3 0 ! 3 0  

01 1 
D2= i 0 3 0 ~  

(Recelve  error) 

When  error 
code  returned. 
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4. COMMUNICATIONS USING A DEDICATED  PROTOCOL  MELSEC QnA 

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 Application Contents Code  (hexadecimal) 
STX 

Indicates the start  of the send  data. Enauirv 05H ENQ 
Indicates the  end of the  send  data. End  of  Text 03H ED( 

Indicates the start of the send  data. Start of Text 02H 

Acknowledge 

Negative Acknowledge 

Response to the  opposite  device when  data 

Response to the  opposite  device  when  data 
communications ended  normally. 

communications  ended abnormally. 
I EOT I 04H Initializes  the  data  communications  transmission End of Transmission 

I seauence and makes  the QC24 readv to receive 
CL Clear OCH I 

commands from  an  external  device. 
CR 

with format 4.) Line  Feed OAH LF 
Indicates  the  end of the  send  data. (It is used Carriage  Return ODH 

a 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. ( ‘~OO’ ’ )  

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/lO network  No. It  is  set when  the  QC24 is accessed 
over a MELSECNET/lO or  MELSECNET I1 (MELSECNET/B) system. 
In this guidebook, “00” is  set to communicated  with the connected stations. a PC No. (‘IFF”) 

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”. 

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 A401 ” are set. 

. 
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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 b l  bO 

0: Word units 
1 : Bit unlts 

19h Error No. 

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

If 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 

I Erternal I 1 device I 
1 M p l  1 Ns2 2Mpl 2Ns2 

$ QLP21 T 
AJ71  AJ71 QnACPU $ QC24 AJ71  QnACPU 

Q 
2 
G QLP21 

anAcPu AJ~I 

w 

o_ 

!SI 
G 

o_ 

QLP21  QLP21 
[I) 
C 
73 73 

Y 
o_ r 

!S) (SI 07 !S) 
73 
r 

- 

Network  No. 1 Network  No. 2 

1 device I 
1 M p l  1 Ns2 2Mpl 

$ QLP21 T 
AJ71  AJ71 QnACPU $ QC24 AJ71  QnACPU 

w 

o_ 

!SI 
G 

o_ 

QLP21  QLP21 
[I) 
C 

73 [ !S) !S) 
73 - 73 

r Y 
o_ 

Network  No. 1 Network  No. 2 

js QLP21 

II 

f QnACPU  AJ71 

C 73 
Y Y 

3Ns2 3Ns3 3Ns4 

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

Character 
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F l  
Sum check code 

When a dedicated protocol format is used to send and receive data, the reliability  of the 
sendheceive data can be increased by sending  and  receiving the sum check code shown 
below  by  setting switch SW06  (sum check code enable/disable  setting) on the AJ71 QC24 
to ON. 

If SW06 is  set to ON, the AJ71 QC24, 

0 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 SW06 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. 0, network No. 00, 
PC No. FF, local station No. 00 command 0401 (device memory word units batch 
read). 

Character  area - * 

46H+39H+30H+30Ht30H+3OH+46Ht46H+3OH 
+30H+30H+34H+30H+31Ht3OH+3OH+44H+ZAH 
+30H+30H+30H+30H+30H+3OH+3OH+3OH+3OH+33H=~ 

T 

I U 
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4.2 AJ71 QC24  Serial  Communications Module Settings 

Switch 
Setting 

0 
0 
0 
0 
0 
0 
0 
0 - 

sw 
01 
02 
03 
04 
05 
06 
07 
08 

The  following shows  the setting  of  each AJ71 QC24 switch 

Mode switches 
i 

CHI : Set to 1 
CH2: Set to 1 

Transmlssion  specifications  switches (CHI) / 

SWOl 

s w 0 2  

SW03 

SW04 

SW05 

SW06 

SW07 

SW08 

s w o 9  
S W I  0 
S W l l  
s w 1 2  

Setting Item 

Operation  setting 

Data  bit  setting 

Parity  bit  enable/dis- 

able  setting 

Even  parity/odd  parity 

settlng 

Stop  bit  setting 
Checksum  enable/dis- 

able  setting 

Enable/disable wrlte 
during RUN 
Sett ing  modif icat ion 
enable/disable  setting 

Transmlssion  rate  set- 

tlng 

Setting 
Contents 

OFF (Independ- 

ent  operation) 
OFF  (7  bits) 

ON (Enable) 

ON (Even) 

1 OFF (1 bltj 

OFF (Dlsable) 

1 ON (Enable) 

OFF (Disable) 

OFF  (4800BPS) 
ON 
OFF I 

Set switches SW13 to SWI 5 on the  left  side of the mod- 
ule to OFF. 

R U N 0  O C H l  ERR 
CPURAVO O C H 2  ERR 

PRTO 0 
0 0  

. NEUO ONEU 
ACKO 0 ACK 
NAKO ONAK 
CNO ocm 
piso OPE 
S I 0 0  OSIO 

0 0  
P R O 0  O P R O  

SD W A I T 0  0 SD WAIT 

. RDO ORD 
SDO OS0 

O 0  1 
I 3  - 

IoI/ 

:HZ 
S422 
5485 

SDA 

RDA 

SDB 

RDB 

NC 

SG 

FG 

Station No. switches 

/ 
x1 0 x1 

I I I 
Station No. "00" set. 
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4.3 Dedicated Protocol  LED  Display  Contents 
The following  shows  the display contents of the AJ71 QC24 LEDs related to dedicated  protocol 
data  communications  with  the system  configuration described in Section 3.1.1. 

LED Name ON OFF LED Applications 

RUN QC24  operation  status  dis- 
play 

Module  normal Module abnor- 
mal Check the number  set  at the mode 

switches. 

CPU 
RAN 

QC24  and  PC  CPU  commu- 
nications  status 

Blinks  while  com 
m u n i c a t i n <  
(Lights steadil! 
while  communi 
cations  stopped 

Abnormal Check  the  status  of  the  PC  CPU  and  ex- 

Check the number  set  at the mode 
ternal  device. 

switches. 

I 
1 -NEU Displays  the  QC24  process- 

ing  status  for  a  request  from 
the  external  device. 

Waiting for re 
quest  from  exter 
nal  device 

Processing  a  re- 
quest  from ex- 
ternal  device 

If the  display  does  not  change  even  when 
the  external  device  sends  a  command,  check 
the  following. 

Cable  connections 
Number  set  at  mode  switches 1 -ACK Preceding  re. 

quest  ended nor 
mally 

Preceding  re. 
quest  ended  ab. 
normally 

Preceding re- 
quest  ended  ab- 
normally 

Preceding re- 
quest  ended 
normally 

1 -NAK 

1 -C/N QC24  and  PC  CPU  commu- 
nications  status  display 

Communication5 
abnormal 

Communica- 
tions  normal 

n Check SW07 (Enable/disable  write  during 
RUN) 

1 -P/S Parity  and  checksum  error 
display 

Error Normal 3eceive  data  and  transmission  specifications 
settings  are  not  the  same. 
B Make  the  QC24  transmission  specifica- 

tions  and  the  external  device  transmission 
specifications  the  same. 

B Check  the  transmission  specifications 
switches. 

1 -PRO Protocol  status  display Error Normal Uode  setting  and  receive  data  format  are  not 
:he  same. 
B Check the number  set  at the mode 

1 Check  the  external  device  send  message. 

rransmission  specifications  settings  and  re- 
:eive  data  are  not  the  same. 

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

1 Check  the  transmission  specifications 
switches. 

1 Decrease  the  transmission  rate. 

switches. 

1 -SI0 3ata  reception  status  display Error Normal 

1 -SD . WAIT Waiting to send Sending 
No send  data 

Shows  the  status  of  the  data 
sent to the  external  device 
'Tom the  QC24 

1  -SD Not sending 
data 

X 2 4  to external  device  send 
status 

X 2 4  from  external  device 
~eceiving  status 

Blinks  while  data 
is  being  sent 

Blinks  while  data 
IS being  received 

1 If this  LED  does  not  blink  even  when  the 
external  device  is  sending  a  command, 
check  the  cable  connections. 

1 -RD Data  not  being 
?eceived 

CHI. ERR 2H1 communications  status 
jisplay 

CHI error 1 Uormal 

even if the error  recovers.  Use the buffer  memory (201 H) to turn OFF the error LED. 
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4. COMMUNICATIONS USING A DEDICATED  PROTOCOL  MELSEC QnA 

4.4 Sequence Program 
The  following  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, 

P 
{ BIN K4X2O 

4 
P 1 BIN K4X20 

P 
{ BIN K4X20 

12 
P 

[ BIN K4X20 

P 
{ BIN K4X20 

20 [ END 1 

The program  shown above  is the  control  program for  the  system  configuration shown in Section 
3.1 . I .  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 Dronram 

io00 ! I 

1010 ' ! AJ71QC24 Command 0401 Sample Program I 

1020 ' ! ASCI I Mode I 

1 C3C ' ! (Registers DO-D4 (current  value) batch read) I 
1040 ! _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l  

1050 *ST1 
1060 CLS :'Clear screen 
1070 WTCNT % = 1 0 :'Data receive wait retry counter 
1080 DLCNT%=1000 :'Counter for data receive time adjustment 
1090 STCNT% = 3 2 :'Receive data length when STX received 
1100 NACNT% = 1 5 :'Receive data ;er,gth when NAK received 
111 0 ERFLG%=O :'Error flag storage at end of reception 
1120 R'JCNT%=O :'Receive request data count scorage 
1130 CH% =1 :'Channel No. 
1140 STX$ =CHR$ (&H2 j : ' STX code 
1150 ETX$ =CHR.$ (&E3 ) : 'ETX code 
1160 ENQ$ =CHRS (GH5 ) : ' ENQ code 
1173 NAKS =CHR$ (&H15) : 'NAK code 
1180 
1190 I - _ _ - _ _ - _ - _ _ - _ _ - _ - - _ - - - - - -  RS-232C  open & initialize---------------------------- ! 
1200 O?EN "COM:  E71NN" AS #CH% :'Set communications mode,  etc. 
1210 
1220 I ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Send com~and  0401-------------------------------- 
1230 *COMSEND 
1240 ?RINT fCH%,ENQ$;"F90S0OFFOC04010000D*0000OOO0G5" 
1230 
1260 3 . . . . . . . . . . . . . . . . . . . . . . .  R.eceive current value of D&D4 - - - - - - - - - - - - - - - - - - - - - - - - - !  
1270  *RECEIVE 
1280  RVCNT%=1 : GOSUB *JYUSIN :'1 character receive request 
1290 IF ERFLG%=99  THEN *ERFIN : 'Not received 
1300 BUF$=RCV$ 
1310 IF (BUF$=STX$ OR. 3'JF$= NAK$)THEN *REC1 ELSE *RCCE;VE 
1320 *R.ECl 
1330 IF BUFS=STX$ THEN RVCNT%=STCNT%-1 :'Set receive request character count to 31. 
1340 IF BUF$=NAK$ THEN RVCNT%=NACNT%-1 :'Set receive request character count to 14. 
1350 GOSUB *JYUSIN :'Receive request 
136C IF ERFLG%=99 THEN *ERFIN : 'Not received 
1370 BUF$=BUFS+RCV$ :'Storage all receive data to BUF$. 
1380 
1390 IF LEFT$(BUF$,11)=STX$-"F9OOO0FOO" .WD  RIGHT$(BUF$,l)=ETX$ THEN  *DISP 
140C IF LEFT$(H~FS,11)=NAK$+"F90OGOFOG" THEN *ERCODE ELSE *ERDISP 
1410 
142,3 I . . . . . . . . . . . . . . . . . . . . . . . . . . .  Display receive data.---_--------------------------' 
1430 *DISP  
1440 LOCATE 27,4 : PRINT "Word units batch read normal end" 
1450 D S = M I D $ ( B ~ F $ , ~ ~ , ~ O )  
1450 LOCATE 27, 8 : PRINT "D$=";D$ 
1473 LOCATE 7,12 : PRINT 'I DO-D4 current value list" 
1480 FOR I%=l TO 5 
1490 DATS=VAL("&H"+MID$(D$,  (I%-i)  *4+1,4j : 'Data  (4 hexadecimal digits) 

+ decimal conversion 
1503 DNO%=I%-L  :'Data register No. 
1513 LOCATE 15,14+1% 
1520 P R I N T  USING"D#=####";DNO%,DAT% 
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1530 NEXT I% 
1540 GOTO *FIN 
1550 , _ _ _ _ - _ _ _ _ _ _ _ - - - - - - -  Data display when  error  data received----------------------! 
1560 *ERFIN 
1570 LOCATE 25,lO :PRINT "Data cannot be received. Stop." 
1580 GOTO *FIN 
1590 
16 0 0 *EIICODE 

1620 ERCD$=M;DS(BUF$,12,4) 
1633 LOCATE 27,8 : PRINT "Error  code=" ;EF.CD$ 
1643 GCTO  *FIN 
1650 
1660  *ERDISI 
1670  LOCATE 25,lO :PRINT "Received data is abnorrcal. Stop. " 
1680 GOTO *FIN 
1690 

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

1700 t ! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  RS-232C close-----------_------------------_--- I 

1710 *FIN 
172 0  CLOSE #CH% 
1730 
1740 END 
1750 ' 

17712 *JYUSIN 
178C FOR I %=1 TO W?CNT% 
1790 FOR J%=l TO DLCNT% : 'Data receive wait 
1803 NEXT J% 
1810 IF LOC(CH%) -+ RTICNT% THEN *BUFIN : 'Jump if Cesignated number of characters, 

1760 1 ! . . . . . . . . . . . . . . . . . . . . . . . . .  ~ ~ t a  reception subroutine__------------_------------- 

or more, received. 
1820  NEXT I% 
1830 ERFLG% = 9 9 : RETURN :'Data not received error 
1840 
1850 *BUFIN 
1860 RCV$=INPUT$ (;IS'CNT%, CE% ) :'Read receive data 
1870 XETURN 
1880 

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

c *ST1 
lnltlalize - RS-232C OPEN 

1 'COMSEND 
Send  command  0401 

(subcommand 0000: word  units) 

'RECEIVE 
Recelve  request count 1 character 

1 character  received? 

y . . . . . . . . . . . . . . . .  . ' Store the received 1 character 
data to BUF$. 

' When  BUF$=STX$, 31 characters 
When BUF$=NAK$,I 4 characters 

+ 1 - - - t ,  
I _   - _ I  , Label  name used wlth the program 
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\ 

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

A  batch  read  request  from an 
external  device is executed,  but 

Data cannot be  received. Stop. 

Batch read ended,  but 

I 
Batch read  abnormal end. 

Error  code=/:::::::! 

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

Are  the  cables  correctly connected (Section 3.3)? 

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 
settings. 

NAK was  received  from the  QC24. 

Are the external program  (RS-232C setting, read re- 
quest  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. 

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. 

Switch 

X2F - X20 

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

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

@ The  PC  CPU  passes the  data  to  the QC24. -1 
Binary data 

@ The QC24 converts the  read data to ASCII data  and sends the J Conversion 

ASCII data to the external  device. 

ASCII data 

PC  CPU 

0 

QC24 
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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  Dronram 

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

I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

1 1  AJ71QC24 Command 0401 Sample Program I 

1 1  ASCII Mode 1 

I 1  (Batch read of ON/OFF  state of bit devices X0  to X7) ! 
I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

*ST1 
CLS :'Clear screen 
WTCNT% = 1 0 :'Data receive wait retry counter 
DLCNT%=1000  :'Counter for data receive wait time adjustment 
STCNT%=20  :'Receive data length when  STX received 
NACNT%=15  :'Receive data length when NAK received 
ERFLG%=G :'Error flag storage at end of reception 
RVCNT% = 0 :'Receive request data count storage 
CH% =1 :'Channel No. 
STX$ =CHR$(&H2) : STX code 
ETX$ =CHR$ (&H3 ) : 'ETX code 
ENQ$ =CHR$ (&H5 ) : 'ENQ code 
NAK$ =CHR$(&H15) : 'NAK code 

I I _ _ - - _ _ _ - - - _ _ _ - - - _ _ _ - - - _ - -  ~ ~ - 2 3 2 C  open & initialize---------------------------- 1 

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

*COMSEND 
t I - - _ _ _ - - - _ _ _ - - - _ _ _ - - - - _ - - - - - - -  send command 0401-------------------------_------ 

PRINT #CH%,ENQ$;"F90000FF0004010001X*~000000008" 

I I _ _ _ _ _ - - _ _ - _ - - - _ _ _ - - - _ _ _ _  Receive DO-D4 current value--------------------------- ! 
*RECEIVE 

RVCNT%=1 : GOSUB  *JYUSIN :'1 character receive request 
IF ERFLG%=99  THEN *ERFIN : 'Not received 
BUF$=RCV$ 
IF (BUF$=STX$ OR BUF$=NAK$) THEN *RECl ELSE *RECEIVE 

* R E 1  
IF BUF$=STX$ THEN RVCNT%=STCNT%-1 :'Set receive request character count to 19. 
IF BUF$=NAK$ THEN RVCNT%=NACNT%-l :"Set receive request character count to 14. 
GOSUB  *JYUSIN :'Receive request 
IF E R F L G % = ~ ~  THEN *ERFIN : 'Not received 
BUF$=BUF$+RCV$ :'Storage all receive data to BUF$. 

IF LEFT$ (BUF$,  ll)=STX$+"F90@00FF00" AND RIGHTS (BUF$,  1) =ETX$  THEN  *DISP 
IF LEFT$(BUF$,II)=NAK$+~~F~OOOOFFOO~~ THEN *ERCODE ELSE *ERDISP 

*DISP 
I I  isplay play receive data - - _ _ _ - - - - _ _ - - - - _ - - - - - - - - - - - - - - !  

LOCATE 27,4 : PRINT "Bit units batch read normal end" 
X$=MID$  (BUFs,  12,8) 
LOCATE 27, 8 : PRINT :X$=";XS 
LOCATE 7,12 : PRINT "X0-X7  ON/OFF  state" 
FOR I%=l  TO 8 

IF MID$ (X$,  I%,l)="l" THEN DAT$= "ON" : 'When 1, ON 
IF MID$ (X$,I%,  1)="0" THEN DATS="OFF" : 'When 0, OFF 

LOCATE 15,14+1% 
XNO%=I%-1 : 'X No. 

PRINT USING"X#=& & "  ;XNO%, DAT$ 
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1540 NEXT 1% 
1550 GOTO *FIN 
1560 I , !  - - - - - - _ - _ - - - - _ - - _ _ - _  Data display when  error  data received----------------------! 
1570 *ERFIN 
1580 LOCATE 25,lO : PRINT "Data cannot be received. Stop." 
1590  GOTO  *FIN 
1600 
1610 *ERCODE 
1620 LOCATE 27,4 : PRINT "Batch read abnormal end" 
1630 ERCD$=MID$(BUF$,12,4j 
1640 LOCATE 27,8 : PRINT "Error  code=";ERCD$ 
1650 GOTO *FIN 
1660 
1670 *ERDISP 
1680 LOCATE 25,lO :PRINT  "Receive data is abnormal. Stop." 
1690 GOTO *FIN 
1700 
1710 I - _ _ - _ _ - - _ - - - _ - - _ _ - - _ - - - - - - - - - - - -  RS-232C close---------------------------------- ! 
1720 *FIN 
1730 CLOSE  #CH% 
1740 
1750 END 
1760 ' 
1770 ! ! _ - _ _ - - - - - - - - - - _ _ - - - - - - - - -  Data reception subroutine-----_---------------------- i 
1780 *JYUSIN 
1790 FOR I%=l TO WTCNT% 
1800 FOR J%=l TO DLCNT% :'Data receive wait 
1810 NEXT J% 
1820 IF LOC(CH%) + RVCNT% THEN *BUFIN :'Jump if designated number of cha.racters, 

or more, received. 
1830 NEXT I% 
1840 ERFLG%=99  :RETURN :'Data not received error 
1850 
1860 *BUFIN 
1870 RCV$=INPUT$  (RVCNT% , CH% j :'Read receive  data 
1880 RETURN 
1890 

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

'ST1 
lnitlalize 

r-7 RS-232C OPEN 

Send  command 0401 
(subcommand 0001 : blt units) 

4- 'RECEIVE 
Recelve  request  count 1 character I 

I 

'RECl 

. Store  the  received 1 character 
data to BUF$. 

' When  BUF$=STX$, 
19 characters 
When  BUF$=NAK$, 
14 characters 

4 

"Received  data 

- -  - -  
T *FIN 

RS-232C CLOSE 

* , - - - ,  , - _ ,  , 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. 

@ 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$=OOi 01 1 00 

XO-X7 ON/OFF state 

XO=OFF 

X1 =OFF 
==ON 
X3=OFF 

X4=ON 

X5=ON 

XG=OFF 

X7=OFF 

External  device  CRT  screen 

f \ 
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.)? 
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=l:::::::l 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 
and  take  appropriate action. 1 \ 
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4.6.3 Summatv of device  memorv 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. 

(iJ 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 ASCII data  and  sends  the ASCII data  to the external 
device. 

sequence StepO END StepO 

PC  CPU program 

@ (  p 

External device I 
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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 

1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 ' ! 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 ' ! 
1280 
1290 
1300 
1310 
1320 
1330 ' ! 
1340 
1350 
1360 ' ! 

CLS  :'Clear screen 
WTCNT% = 10 :'Data receive wait retry counter 
DLCNT%=1000 :'Counter for data  receive wait time am3justment 
ACCNT% = 11 :'Receive data length  when ACK receive83 
NACNT% = 15 :'Receive data length  when NAK receive83 
ERFLG% = 0 :'Error flag storage at the end of reccption 
RVCNT% = 0 :'Receive request data count storage 
CH% =: :'Channel No. 
ENQ$ =CHR$ (&H5 ) : ' ENQ code 
ACK$ =CHR$ (&H6) : ' ACK code 
NAK$  =CHR$(&H15) : 'NAK code 

------------------------------write data input - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I  

CLS 
LOCATE 10,13 : PRINT "Input in decimal." 
LOCATE 10,12 : INPUT "DO= " ; D ( 0 )  
LOCATE 10,13 : INPUT " D l =  " ; D(1) 
LOCATE 10,14 : INPUT "D2= " ; D(2) 
LOCATE 1 0 , 1 5  : INPUT "D3= " ; D(3) 
LOCATE 10,16 : INPUT "D4= " ; D(4) 

. . . . . . . . . . . . . . . . . . . .  Write  data > hexadecimal conversion-----------------------! 

DS = I' 'I 

FOR I%=O  TO 4 
D$=D$+RIGHT$("OOO"+HEX$(D(I%) ),4) 

NEXT I% 

. . . . . . . . . . . . . . . . . . . . . . . . .  ~~-2321 ope=, & initialize---------------------------- I 

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Send command 1401 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 

1370  *COMSEND 
1380 PRINT #CH%,ENQ$;"F90000FF0014010000D*0000000005''+D$ 
1390 
1400 ! 1 --------------------------Receive response message ~~~~~~~~~~~~~~~~~~~~~~~~~~~~! 
1410  *RECEIVE 
1420 RTICNT%=l : GOSUB  *JUYSIN :I1 character receive request 
1430 IF ERRFLG%=99  THEN  *ERFIN : 'Not received 
1440  BUF$=RCV$ 
1450 IF (BUF$=ACK$ OR BUF$=NAK$) THEN *REC1 ELSE *RECEIVE 
1460 
1470  *REC1 
1480 IF BUF$=ACK$ THEN  RVCNT%=ACCNT%-1 :'Set receive request characLer count to 10. 
1490 IF BUF$=NAK$  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 BUF$=BUF$+RCV$  :'Storage all receive  data to BUF$. 
1530 
1540 CHK$=ACKS+"F90000F00"  :'Normal end response  message structure 
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* BASIC commands must be changed according to BASIC software. 
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Batch write to register DO to 04 

+ 'ST1 
lnitlallze 

/ Write data input 

RS-232C OPEN 1 
'COMSEND 

Send  command 1401 
(subcommand 0000: word  unlts) 

. Store received 1 character data 
to BUF$. 

If BUF$=ACK$, 

If BUF$=NAK$. 
receive the remaining 10 characters. 

receive the remalning 14 characters. 

or more  received? 

Store all the received 
data to BUF$. 

Check BUF$. 

*ERDISP 

Normal end display 

I - -  I 

i 'FIN 
RS-232C CLOSE 

* I - - - ,  , 
I_ . Label name used with the program 
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F \ 

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

When  data is written  from an 
external  device to the PC  CPU 

Response  message  cannot be 
received. Stop. 

Batch read  abnormal end 

Error code= 

Was a sequence  program  (Section 4.4) written to the 
PC CPU? 

Are the cables connected (Section 3.3)  correctly? 

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 
settings. 

NAK  was  sent from the QC24. 

Are the external  device program  (RS-232C setting, 
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. 

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 Summarv of word  units batch write to  device  memorv 

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

@ 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. 

@ After the PC  CPU  writes the  data, it sends  the  result to  the QC24. 

@ The QC24 sends  the  write  result to the external  device. 

PC CPU 

QC24 

sequence Step 0 END Step0 END 

program H 

f 

External  devlce 

I 
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Writing to PC CPU Bit  Device Memory (Bit  Units  Batch  Write) 

1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
L1S0 
1190 
1230 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
1300 
1310 
1320 
1330 
1 3 1 0  
1350 
1360 
1370 
1330 
1390 
1400 
1410 
1420 
1430 
1440 
1450 
1460 
1470 
1430 
1490 
1500 
1510 
1520 
1530 

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

4.8.1 External  device Droclram 

AJ71QC24 Comcand  1401  Sanple Program 
ASCII Mode 

(Batch write to Sit  devices Y73 - Y77j 

*ST1 
C L S  
WTCNT% = 10 
DLCNT%=1000 
ACCNT%=11 
NACNT%=15 
ERFLG%=O 
RVCNT% = 0 
CH% =1 
EKQ$ =CHR$ ! & H 5  j 
ACK$ =CHR$!&H6) 
NAK$ =CHR$!&H15) 

:'Clear screen 
:'Data receive wait retry counter 
: 'Counter for data  receive wait time adjustment 
: 'Receive data length when ACK received 
:'Receive data length when  KAK received 
:'Error flag storage at end of reception 
:'Receive request data count storage 
:'Channel No. 
: 'ENQ code 
: ' ACK code 
: 'NAK code 

*REC1 
IF BUF$=ACK$  TEEN 3.VCNT%=ACCNT%-1 :'Set receive request character count to 10. 
IF BUF$=NAK$  TEEN RVCTJT%=NACNT%-l :'Set receive request character count to 14. 
GOSUB *JYUSIN :'Receive request 
IF ERFLG%=99  THEN  *ERFIN :'Not received 
EU?$=BUF$+RCV$ :'Storage all receive data to BUF$. 
CHK$=ACK$+"F9000OFFOO"  :'Normal erd response  message structure 
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* BASIC commands must be changed  according to BASIC software. 
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Batch write to Y70-Y77 

u START 

f 'ST1 

f Wrlte data  input 

1 
RS-232C OPEN I 

*COMSEND 
Send  command 1401 

(subcommand 0000: bit  unlts) 

'REC1 

I? 

Store received 1 character da:a 
to BUF$. 

If BUF$=ACK$, 

If BUF$=NAK$, 
receive the remainlng 10 characters. 

receive the remaining 14 characters. 

I I  A 'JYUSIN 

Store all the received 
data to BUF$. 

I_ 
A 'ERFIN 

L C D I S P  L 'ERDISP 
Error  disp1ay"Data 
cannot  be  received." Abnormal end dlsplay 

, -1 'FIN, 
RS-232C CLOSE 

* I - - - # ,  
I_ - -, , 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 :I(= m) 
OFF : 0 (m a) 

@ At  the  end of input, batch write  the data to the PC. 

@ Check if trainer  output LEDs Y70 to Y77  are  ON  or OFF. 

Y77 Y76  Y75 Y74 Y73 Y72 Y71 Y70 

Trainer I/O panel 

0 (OFF) / 1 (ON) data input 

Y70=?0 
Y71=?1 
Y72=?0 
Y73=?1 
Y74=?0 
Y75=?1 
Y76=?0 
Y77=?1 

Batch write normal end 

External  device  screen 

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

When  the  write  data is sent 
from the external  device to the 
PC  CPU 

Response  message  cannot be 
received.  STOP. 

Batch write  abnormal  end 

Error code= 

Are  the  cables  connected  (Section 3.3) correctly? 

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 
settings. 

NAK  was  sent  from the QC24. 

Was data other  than 0/1 input? 

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

L 
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PC CPU 

Y 7 0 r l  
V7 1 , , ,  I 

Y 7 6 k l  
Y77 

I I  

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. 

QC24 External  devlce 

Tralner I/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. 

PC CPU 

QC24 
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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  ASCII 
mode (A compatible frame  format 1). 

External  device Added by  the  AJ71 QC24. 
J L - .  

AJ71 QC24 ; 
(CHI) 

T 3  I oz !!E x (A compatible frame  format 1) 
1 E Sendl data g 

- x D  I 

0 0 F E 1 2 3 4 1 5 6 7 8  9 2  

Sending (Xn2) > 
End  of  transmission 

/ error detected 
(XnOKnl) 
Request to 
Send (YnO) d rccessln 

Sends  only  the  send 
data from  the  PC CPU. 

(Word  units) 96q-l 1 1 Buffer  memory 

c/- - 
I - 1  I I 

(Head  address) AOH 
(Data  length) A?~+L 1 1 Stores  the  error code _- . - when a send  error IS generated. 

Sequenttally  sent  in 4-bit  units, 
beginning from the  most  significant blt 

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 Description Name 

96H Designates  the  send  data  length  units.  Word/byte  designation 
AOH On-demand  buffer  memory 

the  data to be  sent  by  the  on-demand  function. area 
nate  the  head  address  of  the  buffer  memory  storing  head  address  designation 
Uses  the  sequence  program TO instruction to desig- 

A i  H 

error,  the AC71  QC24 writes  the  error  code to this area 
When  the  on-demand  function  generates  a  data  send On-demand  error  storage 256H 
function. 
nate  the  data  length to be  sent  by  the  on-demand designation  area 
Uses  the  sequence  program TO Instruction to desig- On-demand data length 

area. 
IO: No error  Nonzero: Error 

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

On-demand handshake  signals 
The on-demand handshake  signals  are  signals  that  are turned ON when  the  AJ71 QC24 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  Timing Contents 

XnO On-demand send normal 
end - 

Xn 1 On-demand  send  error 
detected 

~ 

Xn2 On-demand  send  under- 
way 

I 

Y nO On-demand  request to sequence  program 
Turned OFF by I 

lsend Turned ON by sequence  program I 
(Note)  “n” of  XnO, etc. is the I/O No. determined  by  the slot into  which the AJ71  QC24.  is inserted. 

With  the  system configuration  shown  below, the  AC71 QC24 is allocated to X.Y80-9F. 
0 1 2 3 4 (Slot No.) 

Power 
QC24 iAY421 (AX421 CPU supply 
pJ71 Output  Input QnA 

Vacant  Vacant 
XnO=X80 

64 
Xn2=X82 polnts pdnts points 
Xnl =X81 32 64 

YnO=Y80 
X00 Y40 X.Y80 
\ \ \  

X3F Y7F X.YSF 

When the AJ71 QC24 dedicated  command (ONDEMAND) is used in data  communications, data 
can  be sent and  received  without  being aware  of the buffer  memories and  on-dernand  hand- 
shake  signals described above. 
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4.9.4 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 

) -  

I -  

> -  

1 -  

l i {  MOV 

K1 

K2 

til 234 

H5678 

3[ RST 

I;- 

F' [SET 

DO 

D2 

D4 

D5 

Y70 

Y71 

M1 

M10 

Y70 

Y71 

M1 

' ' Designates  send  channel 1. 

' ' Designates  send 
data  count 2 words 

Send data  setting 

' ' 'On-demand 
execution 

' . . Normal end 

' .  Abnormal  end 
(Dl =error code) 

X0 : Data  set 

X9F : Watchdog timer  error 
(pushbutton  switch) 

4 - 38 



4. COMMUNICATIONS USING A DEDICATED  PROTOCOL  MELSEC QnA 

External device program 

1000 I ! _ - _ _ _ _ _ _ - _ - _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - _ - - - - - l  

1020 ' ! I 
1030 I _ _ _ _ _ _ - _ - _ - _ - _ _ - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - - -  I 

1040 *ST1 
1050 CLS 3 :'Clear screen 
1060 CH% =1 :'Channel No. 
1070 

1090 OPEN "COM: E71NN" AS #CH% : "Set corrmunication mode,  etc. 
1100 ON COM  GOSUB *WARIKOMI : COM ON :'RS-232C interrupt setting 

1'310 ' ! AJ71QC24 On-Demand  Function  Sample Program I 

1080 I ! - - _ _ _ - _ - _ - _ _ _ _ _ _ - _ - _ _ _ _ _ _  RS-232C  open & initialize----------------------------! 

1120 I ! -_----_-_-_-_-_-_------_--------Mai~~ program _ ~ _ ~ ~ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  ! 
1130 *MAIN 
1140 CLS 
1150 LOCATE 10,l : PRINT "Main program running. I' 
1160 LOCATE 10,3 : PRINT "Wher, the on-demand function is executed," 
117C LOCATE 10,4 : PRINT "execute the interrug: program." 
1180  LOCATE 1,lO 
1190 FOR I%= 1 TO 100 :FRIKT USING " # i i #  " ;  I% ; 
;200 FOR J%= 1 TO 100 
1210 NEXT J% 
1220 NEXT I% 
1230 LOCATZ 1,10 
124C FOR I%= 1 TO 10C :PRINT 
1250 FOR J%= 1 TO 100 
1260 NEXT J% 
I270 NEXT I% 
128C GOT0 *MAIN 
1290 

I, 4 , .  

1303 ! ! _ - _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ - - - _ - _ - - _  Interrupt program-------------------------------- 
13 10 *WARIKOMI 
1320 CLS 
1333 1F LOC(CH%)=O THEN RETURN 
1340 LOCATE 25,l : PRINT "Data receive from AJ71QCi4" 
1350 LOCATE 25,2 : PRINT "Receive data ASCII code (hexadecimal)" 
1360 FOR WT%=1  TO 1000 : NEXT WT% 
1373 RD$=INPUTS(LOC(CH%),#CH%) :MAX%=LEN(RD$) 
Y380 FO3. L%=l  TO MAX% 
1390 A$=MID$(RD$,L%,l) 
1400 PRINT SFC(35)RIGHT$("0"+HEX$(ASC(A$))  ,2) 
141'3 NEXT L% 
1420 LOCATE 25,2? : F'RINT "Hit any key r.0 return to main prograin." 
1430 *RZST 
1440 IK$=INKEYS : IF IK$="" THEK  *REST 
1450 RETU4N 

* BASIC commands must be changed according to BASIC software. 
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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. 

1 2 3 4 5  ............ 
.......................... 
.......................... 
.......................... (Continuous numeric  characters) .............. 99 100 

External  device  screen @ 

@ When X0 is turned ON, the sequence program sends  an on-demand  command to the 
QC24 and sends the  data "1 2345678H"  to  the external  device. 

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

Device W 
D~~~~~ 0 1 2 3  4 5 6 7  8 9 A B  C D E  F Hexadeclma' 

D 0. 
D l  

0001 

D 2  
0000 

D 3  
0002 
0000 

D 4  m B m  m m  
0000 D 6  

1234 

D 9  

0000 D 7  
D 8  0000 

oooo 
D 10 0000 

Dsplay ' 16B1t 

D 5 5678 mm mmmm 

GPPQ batch  monitor screen 

Data received  from  AJ71  QC24 
Receive data ASCII code (hexadecimal) 

02 t STX 

30 } 00 30 

46 } FE 45 

"1 2345678" 

36 
37 
38 
03 t E3X 

Hit any  key to return to main program 

External  device  screen 2 

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

CRT does  not  switch  from external  display  screen @ Was  sequence  program a written to the PC  CPU? 
to external  display  screen @ even though X0 is turned 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 
(external  device  are  different QC24 switch  settings  (Section  4.2)  correct? 
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1411 Summary of on-demand function data communications 

PC  CPU 
Buffer memory 

3 Data wrlte 

When X0 is turned 
ON, the PC  CPU 
executes  the 
on-demand function 

Ion-demand functlon  start/ 

PLS M1 

@ End of ransrnlsslon 

and sends data. - 
@) 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 ("SO), the on-demand transmission 
executing  signal  (X82)  is turned ON. 

@ The  QC24  converts  the  written  data to ASCII code and  sends it to the  external  device. 

@ When the QC24  finishes  sending the data, it turns OFF the  on-demand transmission 
executing  signal (X82). 

@ When  the  external  device  receives the  data, it executes the interrupt processing  rou- 
tine gram and displays the receive data. 

Send  data 
(binary  code) 

QC24 "1  2 3 4 5 6 7 a" 
4 

(ASCII code) 

PC  CPU 

Sequence 
program 

Step 0 

QC24 

I I  01 I t  
I 

\ 

On-demand  transmisslon 
result X8OK81 

On-demand  transmlssion 
executing X82 

I I 

I I External  device 
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5. NON  PROCEDURE  PROTOCOL COMMUNICATION MELSEC QnA 

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. 

Data  transmission from PC  CPU to external  device 

Transmission order 

External  device 

The 0224 sends the data received 

device  as IS. 

QC24 from the PC  CPU to the external Send data 

End  of  Transmission (XnO) 1 
Sending  (Xn2) A 
Request to Send (YnO) 

\ 
PC  CPU 

rocessing 

Reception of data from external  device at the PC CPU 

Transmission  order 
e 

External device Receive data 

QC24 

Request to Read (Xn3) 

End  of Receptlon W n l )  
1 

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

@ When end code written to @ When  the  number of data @When user  frame data received 
buffer  memory  (A5H)  received written to the buffer  memory  (See  Section 5.6 for a description 

(A4H)  received  of  user frame.) 

4 + 
Number of data 
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5.2 AJ71 QC24  Serial  Communications  Module  Settings 
Set the AJ71 QC24 switches as shown below. 

Switch 
Setting 

- 
0 
0 
0 
0 
0 

0 
0 

n 

;W 
01 
02 
03 
04 
05 
06 
07 
08 

Mode  switches - 
CH 1 CH2 \ 

I I 

CH1: Set to No. 6 (non procedure protocol) 
CH2: Set to No. 1 

\ 

Transmission  sDeciRcations switches / 

ble/disable  settin 

rate set- OFF 1 ON 
(48OOBPS) 

AJ71QC24 
R U N 0   O C H l  ERF 

C P U R N O   0 C H 2  ERF 
P R T O  0 

0 0  
0 0  

ACKO OACK 
NAKO ONAK 
C N O  O C l N  
p i s o  O P I S  

S I 0 0  Oslo 
0 0  

N E U O   O N E U  

P R O 0  OPRO '' 
SD W A I T 0  0SD.WAIT 

. RDO ORD 
SDO O S D  

I Y I  - 

)HZ 
5422 
s485 
SDA 

RC 

SDB 

RC 

NC 

SC 

FG 

Station No. switches 

x1 0 x1 
/ 

I I I 
Statlon No. "00" set 

Set switches SW13 to SW15 on  the  left  side of the mod- 
ule to OFF. 
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5. NON PROCEDURE  PROTOCOL COMMUNICATION MELSEC QnA 

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. 

Error  Processing 1 LED Name LED Application ON OFF 

RUN QC24 operation status dis. 
Play 

~~ ~ 

vlodule  normal Module abnor. 
mal 

3links  while com- 
nunicating 

Abnormal 

while stopped) 
Lights steadlly 

Abnormal Normal 

Check  SWO9-SW12. 
Check the mode switch setting. 

Check the status of the PC  CPU and the 

Check the mode switch setting. 
external  device. 

CPU 
RAW 

QC24 and PC  CPU  commu. 
nications status 

1 -NEU Check the mode switch setting. I 
1 -C/N QC24 and PC  CPU commu- 

nications status display 
Check  SW07  (enable/disable  write  during 
(RUN) ibnormal tions normal 

1 - P/S Parity  error  display Transmission specifications setting and re- 
ceive data are not the same. 

Make the QC24 transmission specifica- 
tions  and the external  device  transmisslor 
specifications the same. 
Check the transmission specifications 
switches. 

Transmission  specifications  and  receive  dats 
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 -SI0 Displays the  data send/re- 
ceive status. 

-SD . WAIT 

1 -SD 

Displays the  status of the dats 
sent to the external  device  b) 
the QC24. 

Displays the status of trans- 
mission from QC24 to exter- 
nal device. 

No  send data 

If this  LED does  not  blink  even though the 
external device is sending a command, 
check the cable connections. 

1 -RD Displays the status of recep- 
tion from external device tc 
QC24. 

CHI. ERR CHI communications status 
display 

0 : 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 (201 H) to turn OFF the error LED. 



5. NON PROCEDURE PROTOCOL COMMUNICATIONS MELSEC QnA 

5.4 Non Procedure  Protocol Setting Items 
The following describes the buffer memory and I/O signal items which are  set durlng the non 
procedure protocol data communications described in this guidebook. (CHI only) 

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

5.4.1 Buffer memory setting 

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

21DH (541) 
21 EH (542) 
220H (544) 

0 ROM registered count System 

Receive user frame No. ' 0 (Not 25BH (603) 
0 (No errors) Data reception result 258H (600) 
0 (No errors] Data transmission result 257H (599) 

0 EEPROM system set?ings  wrrte result setting 

400H (1 024) Send area Send  data count 0 
401 H (1 025) (user frame No. -Send data (storage) 

5FFH (1535) send/ 
600H (1 536) receive Receive data  count (read data  count) 0 
601 H (1 537) Receive area Receive data (storage) 

I received) 

to 51 1 words ' 0  8000H) CHI 

to 51 1 words 1 0  
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5. NON PROCEDURE PROTOCOL COMMUNICATION MELSEC QnA 

5.4.2 PC CPU inDut/outDut signals 

The  following shows the inputloutput signals used with  the non procedure protocol. 

Input  signals (AJ71 QC24+PC CPU) 

Input  Signal Contents Signal Name 
XnO 

was  beina sent. 
Turned ON when an error  was detected while data Send  error detected Xn 1 
a Request to Send  signal from the PC CPU. 
Turned ON at the  end of transmission in response to Send  normal end 

Xn3 

ceivina data. 
Turned ON when an error was detected while re- Receive  error detected Xn4 

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

Xn+l E I QC24 Ready  signal ITurned ON when the QC24 becomes operative. I 

Output  signals (PC CPU+QC24) 

Output  Signal  Contents Signal Name 
YnO 

QC24 from the PC CPU is sent to the external de- 
Turned ON when the buffer  memory  data  sent to the Request to Send 

vice  after the QC24 is started. 
Ynl 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.Y80-9F. 

o I 2 3 4 (Slot No.) 

XnG=XBG 
Xn2=X82 
YnG=Y80 
Ynl=Y81 

X00 Y40 X Y80 

X3F Y7F X Y9F 



5. NON  PROCEDURE  PROTOCOL COMMUNICATIONS MELSEC QnA 

Non procedure protocol handshake  inpuVoutput  signals 

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 inputloutput signals. 

PC  CPU 

L 

3ternal device 

External  device 

L 

PC  CPU 

Signal 

{no  (Request to Send) 

(n2  (Sending) 

(no  (End of Transmission) 

Xn3 
(Request to Read Receivt 
Data) 

Ynl 
(End of Reading of Receivt 
Data) 

Turned OFF by 

the program: 

\ A 
Turned ON/OFF bv \ I 
the QC24. Turned OFF by 

Turned ON by 
the QC24. 

Turnec OFF by 
t-x the QC24. - 

Turned ON bv (7 
the QC24. 

Turned OFF by 
the program. 

Turned ON by 
the program. 

In this guidebook, AJ71  QC24 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 inputloutput signals above and the buffer  memory address. 

The data sendlreceive programs are  also  simple. 
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5. NON PROCEDURE  PROTOCOL  COMMUNICATION  MELSEC QnA 

5.5 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) 

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. 

5.5.1 Sequence program 

x0 
1 1 1  [ MOV K1 

[ MCV  K4 

[ $MOV " ABCDEFGH" 

[SET 

DO D4 

M2 
I x r  [SET 

[SET 

[ RST 

DO 

D2 

D4 

MO 

M1 

Y70 

Y71 

MO 

Y 70 

Y71 

. ' Designates the Interface 
that is to send  the  data. (CHI) 

. Send  data  count (4 words) 

. . Stores  the  send  data 
to D4-D7. 

. D4: Send  data  storage  source 

M1: Turned ON at  the  end of 
head  device 

executlon of the  instruction 
. Normal  end 

' ' Abnormal end 
(Dl =error code) 
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1000 
1010 
1020 
103C 
1040 
1350 
1060 
1070 
1080 
1090 
11'2 0 
1li0 
1120 
1130 
1140 
115C 
1160 
1;73 
1183 
1190 
1200 
1210 
1220 
1230 
1240 
1250 
1260 
1270 
1280 
1290 
130C 
1 3 1 0  

5.5.2 External device program 

5. NON PROCEDURE  PROTOCOL COMMUNICATIONS MELSEC QnA 

1323 END 

I 1 I 

1 1  AJ71QC24 Non Procedure Mode  Sample Program I 

I !  (Data trar.snission from PC CPUj I 
I 1 I 

* ST1 
CLS  :'Clear screen 
CH% =1 :'Channel KO. 

* JYUSIN 
CLS 
LOCATE 6,l:PRINT "**Reception from PC  in non procedure node 

IF LOC(CH%)<>O THEN *RD 
LOCATE 10,5: PRINT "Wait to receive data! " 
LOCATE  ;0,8:PRINT "Serd data from PC.":GOTO *JYL1 

* JYU1 
* * (! 

CLOSE 

* BASIC commands must be changed according to BASIC software. 
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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 XO. 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 W 
mevice 0 1 2  3  4  5 6 7   8 9  A B  C D E F Hexadeclma' 

D 0. 1 
D l  0 
D 2  W c 
D 3  0 

D 4 .  m .  C24t 
D  5 MW . 

4847 mmD D 7 
4645 .. H D 6 
4433 

D 8  
D 9  
D 10 
D I 1  

Display: 16Bit 

0 
0 
0 
0 

GPPQ batch monitor screen 

** Reception from PC  in non procedure mode ** 

Wait to receive data ! 

Send the data from the PC. 

External  device  screen 

@ Turn ON X I .  Send  data DO to D4  are written to QC24  buffer  memory  addresses  400H to 404H 
(1 024 to 1028) and sent to the  external  device. 

Device U8FG1024 Display 16Bit 

Device 0 1 2 3   4 5 6 7  8 9 A B  C D E F  
G 1024 

m. G I026 
G 1025 

W 
D m  

W 4443 
4241 

G 1027 4645 .. 
G 1028 W 4847 
G 1029 3 
G 1030 
G 1031 

0 
0 

G 1032 
G 1033 

0 
0 

G 1034 0 
G 1035 0 

Value Hexadecimal 

. 4  

I 
~ 

GPPQ  buffer batch monitor  screen 

** Reception from PC  in non procedure mode ** 

Read data = ABCDEFGH 

Receive  again (Y/N) ? 

External  device  screen 
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5. NON  PROCEDURE  PROTOCOL COMMUNICATION MELSEC QnA 

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

After the data was  set to the PC CPU, the Re- 
quest to Send  signal  was  turned ON and  the  data 
was  sent to the external  device. 

The following was displayed even though the 
AJ71 QC24 turned ON the End of Transmission 
signal: 

Was the sequence program (Section 5.5.1) written 
to the PC  CPU? 

Are the QC24 mode switch (Section 5.2), cable con- 
nections (Section 3.3), and other  settings correct? 

After checking the QC24 LEDs (Section 5.3), check 
the settings. 

* Reception from PC in non procedure mode ** 

Wait to receive data! 

Send data from PC. 

The data sent from the PC CPU and the data 
received  at  the  external  device  are  not  the  same. 

'* Reception from PC in non procedure mode *' 

Read data = ......... 

Receive  again PIN) ? 

. . . . . . . , 

Are the  external  device settings (Section 3.4), QC24 
switch  settings  (Section 5.2), and  external  device pro- 
gram (RS-232C setting)  settings (Section 5.5.2) cor- 
rect? 

After  checking the QC24 LEDs (Section 5.3), check 
the settings. 

After  resetting  the settings, reset  the PC  CPU and communicate again. 



5. NON  PROCEDURE  PROTOCOL COMMUNICATIONS MELSEC QnA 

5.5.4 Summary of data transmission from PC CPU using  non proce- 
dure  Drotocol 

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. 

When X0 is turned ON, the PC CPU 
sets the  number of words of send  data 
to DO and  the  send  data to D l  -D4. 
When X1 is turned ON, the PC CPU 
executes the instruction and wrltes 
the  data to the buffer memory 
(400H-404H). 

External devlce 
X0 ON 

1 fi Monltor 
GPPQ 

0 *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 

QC24 

I '  I 
I 1  ' - 

End of Transmission 

'@'Buffer memoly I + Externai devlce 
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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 

'I[ MOVP K10 

M2 
A I  [SET 

M2 
I I  [SET 

[ RST 

DO 

D3 

M1 

Y70 

Y71 

K14 

Y 70 

Y71 

[END 

Designates the receive 
interface. (CHI) 

Sets the allowable receive 
data count (1 0 words) 
D4: Receive data storage 

destlnatlon head deuce 
MI  : Turned ON at the end of 

execution of the Instructlon 
(D2: Receive data count storage) 

Normal end 

Abnormal end 
(D l  =error code storage) 

Clear 14 data reglsters to zero, 
beginning from D4. 
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1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 
1100 
1110 
1120 
1130 
1140 
1150 
1160 
1170 
1180 
1190 
1200 
1210 
1220 
1230 

5.6.2 External  device  Droaram 

I I I 

1 1  AJ71QC24 Non Procedure Mode  Sample Program 

1 I . . . . . . . . . . . . . . . . . . . . . . . . .  RS-232C open & initialize - -  
OPEN "COM:E71NN" AS #CH% : '  Set communications mode, etc. 

I 

I 

*SOUSIN 
CLS 
LOCATE 6,l:PRINT "**Transmission to PC in non procedure mode**" 
LOCATE 10,5: INPUT 'I SeRd data '' ; SD$ 
PRINT #CH%,SD$;CR$;LF$; 
LOCATE 10,8;INPUT  "End of data  transmission. Reset 
IF Y$="Y" THEN  *SOUSIN 

CLOSE 
END 

transmission? (Y/N) ";Y$ 

* BASIC commands must be changed according to BASIC software. 
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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. 

@ The  data  sent  from  the  external  device is written  to  QC24  buffer  memory  addresses 
601 H-(1537-). 

Device DO Display:l6Bii 

D o l .  I 1 1 1 1  
~ e ~ ~ c e  0 1 2 3 4 5 6 7 8 9 A B  C D E F 

GPPQ batch monitor screen 

Dev'ce U8YG1538 Dlsplay 16Bit 

Device , 0 1 2 3   4 5 6 7 , 6 9 A B , C D E F ,  
Va ue ' Hexadecimal 

I 

G 1542 
G 1543 

0 
0 I I G 15441 I I I 

G 1547 
. . .  

0 

I 

GPPQ buffer batch monitor screen 

** Transmission to PC in non  procedure mode ** 

Send data?l2345 

End of data transmission. 

Reset transmission (Y/N) ? 

External device screen 
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> 

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

Data  was  sent from the external  device and the 
End  of  Transmission  screen  was  displayed, but 
the PC CPU did not receive the data. 

'* Transmission to PC  in non procedure mode *' 
Send data ? i:::::::: 
End of transmission. 
Reset  transmission (Y/N) ? 

Data  cannot be sent  from  the  external  device. 

** Transmission to PC  in non procedure mode ** 

Was the sequence program (Section 5.6.1) writter 
to the PC  CPU? 
Are the QC24 switch settings (Section 5.2) correct? 
Check  the  QC24 LEDs (Section 5.3), then  check thc 
settings. 

Are the  external  device  settings  (Section 3.4) correct? 
Check  the  QC24 LEDs (Section 5.3), then check the 
settings. 

After  resetting,  reset  the PC  CPU and communicate again. 

\ / 
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5. NON  PROCEDURE  PROTOCOL COMMUNICATIONS MELSEC QnA 

5.6.4 Summary  of data reception from external device  using  non 
Drocedure  Drotocol 

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. 

cpu ,@ Request to Read, External device 

@ End of Read 

Monltor 

GPPQ 

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

@ 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 sequence 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  ("81). 

When the End of Read  signal ("81)  is turned ON, the QC24 turns OFF the Request to Read 
signal  (X83) and completes one data communications. 

* : The INPUT instt 
signals ON and 1 

ON and OFF is 
unnecessary. 

lction  automatically  turns  the QC24 Request to Read and End of Read 
IFF by  internal processing. A sequence program that  turns  these  signals 

PC CPU 

QC24 

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. 

\ I 
TraileTframe 

a User  frame  transmission  control procedure 

[Send] 
QC24 

[Receive] 
QC24 

(No user  frame)  (User  frame) 

Receive data '1 

QC24 
(User  frame) 

(from 1 st) 

Output frame 
Nos. are 

wrltten, beginning 
sequentially 

from the top. 

, : Send 

5 - 20 

No. 8001 user 
frame data length 
(word unlts) 

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

i 
'1 : The  receive data wlth the user  frame removed IS 

stored to the receive buffer. 
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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 Features Registering destina- User frame 
No. tion 

Default  frame 
(fixed data) 

Since  the frame IS written to the ROM in QC24 OS ROM 1 H-3E7H 
advance, the frame No. is designated. 

User frame 3E8H-4AFH 
(arbitrary data) 

User frames written to the EEPROM are not QC24 EEPROM 
lost even when the power I S  turned OFF. 

I 8001 H-801 FH The frame must be written to bclffer memory QC24 buffer memory 
(addresses each  time data is sent and received. 

1 1 BOOH-1  FFGH) I 
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. 

B Q4ACPU  AX42  AY42 AJ71 

v) 

x00 Y ~ O  x yao 
1 i t 

Bar  code  reader 

AJ71 QC24 settings 

Mode  Setting 

C H I  : Set to No. 6 
non  procedure 

protocol I 
CH2: Set to No. 1 
[ 

Transmission Specifications 
Switch  Switch  Setting  Item  Setting  Contents 
Setting 

SWO1 ODeration  settina OFF (indeDendent  oDerationi 

ON (2 bits) 

SW08 Setting modification enable/disable ON (Enable) * 

SWO9 Transmission  rate  settina OFF 
setting 

1 (4800BPS) 

s w 1 2  1 OFF 

* When  using a user frame, set SW08 (setting modification enable/disable setting) to ON 
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Bar code reader  setting 
flOKEN CO.. LTD. TCD-4000rTBR-4000) 

Baud  rate 4800bps 

I Transmission  specifications I 
a) RS-232C interface 

b) 7-bit ASCII code 

c)  Data  specifications 

Asynchronous 

Start  bit ................ 1 bit . Data ..................... 7 bits 

Parity  (even) ......... 1 bit 

Stop bit ................ 2 bits 

d)  Baud  rate 300-1 9200(bps) selectable 

I Data  format sent from  bar code reader 1 

Header  frame 
(frame No. 2) 

- 
Trailer  frame 
(frame No. 31 

- 
Written to QC24 as default frame 
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External  wiring 

Contents (Based on bar code reader) 

Bar code examples 

1 USS-39 (code 39) I 

t 8 7 6 5 4 3 2 1 t  

t 3 9 3 9 9 9 9 9 t  
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C 

16 

37 

4: 

4s 

55 

Sequence program 

P 
[TO H8 HOAD 

[TO H8 
P 

HGAE 

P 
[TO H8 HOB2 

H8 H25B 

H1 K1 

HZ K1 

H3 K1 

DO K1 

D l  K1 

[ MOV D l  zo P 

P 
[FROM H8 H6G1 D2 KGZG 

(Y81 

r;TDABcD 
[ MOV 

y,DABcD 
[ MOV 

[ DABCD 

[ MOV 

D2 

D l 4  

D4 

D l 5  

D6 

D l 6  

D l 4  

K4Y5G 

D l 5  

K4Y40 

D l 6  

K4Y60 

[END 

. "Use" user  frame 

. . Header frame No. 2 

' ' Trailer frame No. 3 

' . Receive  user frame storage 

' . Send data count read 

. Recelve data read 
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Trainer operation 

@) Set the AJ71 QC24 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 1311 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 

Device 
D O D  000: 
D 1 

3230 mm mD D 3  
3934 DmD mD D 2 
0007 DDD 

A E Value : Hexadecimal 
Display 16Bit 

D 4 

3030 mm 
3237 mm mm mmm 

D 5 

3739 W m  .Dm DDH D 7 

3036 Hm 
mm D 6  
mB WH 

D 8  B D W  0034 
D 9  0000 
D 10 coco 
r) 1 1  m o o  

I 

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. 

I I I I I I  I I I I 
Y5F  Y50  Y4F Y40 

Y6F Y 60 
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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 

I No.3E8H(IOOO)  registered data 

R E S U L T S 

User  frame 
No.3E9H(IOOl) registered data 

A L 

\ 

N E 

( User frame 
No,3EAH(1002) registered data 
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Sequence program 

[ MOV 

[ MOV 

[ MOV 

[ MOV 

[ MOV 

[ MOV 

[ MOV 

K1 

H3E8 

Ka 

H4552 

H5553 

H544C 

H53 

? I  [SET 

[ RST 

3 
MOV 

MOV 

MOV H2D41 

K1 

H3E9 

K4 

MOV H494C 

MOV  H454E 

I [SET 

DO 

D2 

D3 

D4 

D5 

D6 

D7 

M1 

M10 

Y70 

Y 74 

M I  

D l 0  

D l 2  

D l 3  

D l 4  

D l 5  

D l 6  

M3 

. ' Designates "register". 

' .  Frame No. 3E8H 

' ' Registered frame data 
7 bytes 

. . "ER" 

. . "US" 

. . " S" 

' . Registers the frame to the 
EEPROM. 

' .  Normal end 

. Abnormal end 
(Dl =error code) 

. . Designates "register". 

. Frame No. 3E9H 

. Reglstered frame data 
6 bytes 

. . ".,A" 

. . "IL" 

, . "EN" 
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49 

59 

6@ 

79 

89 

I Y  
X I  [SET 

[SET 

[ RST 

x2 
I l l  [ MOV 

[ MOV 

[ MOV 

[ MOV 

[ MOV 

[ MOV 

K1 

H3EA 

K2 

H4950 

H4345 

H45 

M31 
A I  [SET 

[SET 

[ RST 

M20 

Y71 

Y75 

M3 

D2O 

D22 

D23 

D24 

D25 

D26 

M5 

M30 

Y72 

Y 76 

M5 

. Registers the frame to the 
EEPROM. 

' .  Normal end 

. . Abnormal end 
(D l  1 =error code) 

. Designates "register" 

. Frame No. 3EAH 

. Registered frame data 5 bytes 

. . "Ip" 

. . "CE" 

. . " El' 

' . Reglsters the frame to the 
EEPROM. 

. Normal end 

' . Abnormal end (D21 =error code) 
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Trainer  operation 

@ Set the AC71 QC24 mode switches and transmission specifications switches as de- 
scribed in Section 5.7.2 m. 
Always set SW08 (setting modification enable/disable switch) of both CHI 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. 

Device URYGO 

Device 0 1 2 3   4 5 6 7  8 Y A B  C D E  

G 4  
G 5  1 . 1  I I 

)Isplay: 16Bit 
ialue ' Hexadeclmal 

0000 
0000 
0001 
03E8 

0000 
0008 

3A38 

423c 
5340 
3000 
nnnn 

3840 

I 
Device U R Y G ~ I ~  Dlsplay: 1 E i t  

Value Hexaclecinal 

G  518 
G 519 

3000 

G 523 0000 

I 

4 

GPPQ buffer batch monitor screen 

@ When X1 and X2 are turned ON, frame Nos. 3E9H and 3EAH are wr!tten  to the 
EEPROM, respectively. 

Device UBYGG 

Device 0 1 2 3 4 5 6 7 8 9 A B  C D E F ' Hexadecima' 

G i  
G O  

G 2 .  

0000 

0000 
W .  G  5 

G 4  

0001 
03EA ..... . G 3 

0000 

0005 
G 6 W. .. 
G i  

W 2818 
. . . B  0048 

G 8  . B  300A 
G 9  
G 10 

.. 5340 
0000 

Dssplay 16Bit Device UAVG 516 

G  516 1. 1 1 I I 0005 

D:salay, 16Bit 
Device 0 1 2 3 4 5 6 7 a 9 A B  c D E F Hexadiic1na1 I ~ G  518 
G 517 .DM.. 

003C 
001 F 

G 519  0000 

GPPQ  buffer batch monitor screen 

@ After  all the frames  have  been written, perform the operation described in  Section 5.8. 

5 - 29 



5. NON  PROCEDURE  PROTOCOL  COMMUNICATION  MELSEC QnA 

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

Frame is not  written to EEPROM 

Error data was 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 (D l ,  Dl 1 ,  
D21,  D31, D41). Check the error code, then check 
the settings. 

EEPROM data cannot be overwritten. 
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. 
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<Delete program> 

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

~ M o v  K3 I 

J MOV K1 

[ SET 

Pfl [SET 

DO 

D2 

D3 

M I  

M10 

Y 70 

Y71 

M1 

l- 

l- 

l- 

I- 

l- 

l- 

l- 

I- 

. ' Designates "delete" 

. Designates  frame No. 3E8H. 

. . Designates the value "1 -80". 
(Dummy setting) 

. . Data deletion 

. . Normal end 

. . Abnormal end 

<Operation> 

When X0 is turned ON, the  frame No. 3E8H data is deleted. 
When  you  want to change  fram No. , above program !:::::::I must be changed. 

5 - 31 



5. NON PROCEDURE  PROTOCOL COMMUNICATION MELSEC QnA 

5.8 ASCIIHBIN Conversion 

5.8.1 What is ASCIIe=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 ASCII data 
and sends the ASCII data to the external  device. 

This function is called "ASCll++BIN conversion". 

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

1 Binary data communications I 

k 
The PC CPU handles blnary data. 

An ASCllttBlN conversion 
program is necessary, 

ASCII data communications 

Binary data ASCII data 
PC CPU 

s 
The PC CPU handles binary data 

The QC24 performs ASCllttBlN An ASCllttBlN 
conversion and wrltes buffer memory conversion program 
address 121 H j " 1  " .  IS unnecessary 
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5.8.2 Practice using ASCIIHBIN conversion 

Use ASCll++BIN conversion and print the PC data to a printer. a 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. 

t h  
B .Q4ACPU AX42 AY42 AJ71 RS-232C 

v) 

X00 Y40 X. Y80 

le X3F Y7F X. Y9F 

II 

1 1 I Prlnter (A7NPR) 

Inh AJ71 QC24 settings 

I Mode Settina 1 
~ - ~ ~ - - ~~~~~~~ 

Transmission Specifications 
Switch 
Setting 

Setting Contents Setting Item Switch 

SWOl OFF iindeDendent oDeration) ODeration settina 
- 

CHI ; Set to No. 6 
non procedure 

protocol 1 
CH2: Set to No. 1 

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

SW02 [ Data  bit setting I ON (8 bits) 
SW03 I Parltv bit enable/disable settina I ON (Enable) !w I SW04 i EvenDariW/odd Daritv settina 1 ON (Even) 1 

~~ , ~ I -  ~ -, 

0 06 

0 08 

SW05 1 Stop blt  setting I OFF (1 bits) 
SW06 I Checksum enable/disable settina 1 OFF (Disable) 

I - 1 SW08 i Setting  modification  enableidisable i ON (Enable) + -----I 

I ET (9600BPS) 

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

Ish A7NPR transmission  specifications 

(a) RS-232C interface Asynchronous 

(b) Mode Half-duplex 

(c) Baud rate 9600bps 

(d) Data format 11 bitdcharacter 

Start bit .......... 1 bit 
Data ............... 8 bits 
Parity (even) . . . .  1 bit 
Stop bit . . . . . . . . . .  1 bit 
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Sequence program 

P 
TO H8 H121 K1 K1 

P 
TO H8 H96 K1 K1 

[ BCD CO 

co 
4t [ RST 

I [ PLS 

MO1 I X8qAr  X8): Y8qAr, 

MOV 

[ BCD 

[ ROL 

[ MOV 

[ MOV 

( MOV 

[ MOV 

{ MOV 

[ MOV 

[ MOV 

[ MOV 

[ MOV 

K2 

co 

D30 

D30 

H43EB 

H43E8 

H43EC 

H43E9 

HE000 

H43EB 

H43EA 

H43EC 

K4Y40 

co 

K4Y60 

MO 

D l 0  

D30 

K8 

D l  1 

DO 

D l  

D2 

D3 

D4 

D5 

D6 

D7 

t * . . Designates 
ASCII-conversion. 

' . Deslgnates  message data 
length "byte". 

I 

. . . Send data count 2 bytes 

H -  
8-bit left rotation 

. . . Frame No. 3EBH 

. . . Frame No. 3E8H 

I 

. . . Frame No. 3ECH 

E . . . Frame No. 3E9H 

)- . . . Frame No. 8000H 
(Buffer  memory  addresses 
401 H-) 

3- ' .  . Frame No. 3EBH 

' . Frame No. 3EAH 

3- . . Frame No. 3ECH 
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72 

91 

110 

I-[ MOVP HO 

P 
MOV H1 

+SET 

CP.PRR U8 D20 

P i 3  

[ SEl 

[ RST 

K8 

K3 

M1 

D20 

D22 

D23 

D24 

M2 

M3 

Y70 

Y71 

M1 

M2 

[END 

. Stores the value  of  DO-D7 to 
output frames 1-8. 

. Stores the value of DlO-Dl2 
to frame No. 8000H. 

' .  Send  channel 

' . Do not add CWLF 

. . From 1 st output frame 
head pointer 

. Output frame count 8 frames 

. Data  send 
M3: Turned  ON  at the end of 

execution of the 
Instruction. 

' .  Normal end 

Abnormal end 
(D21  =error code storage) 
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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 a above. 

@ Write the sequence program shown in item a 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  :::::::::PCS 
. .  

Value indicated by Y6O-Y6F. 
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6.1 Bidirectional  Protocol  Format  and  Data  Setting  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 

Data  transmission from PC  CPU to external  device 

Transmission  order 
e 

External  device 

1 1 1 (When  abnormal) 

(When  normal) 
I I \  

QC24 
E Data Data Chfcksum E length 

End of Transmission \ 
WnO) 

Request to Send x 
WnO) I 

"" rocessin 

Data reception from  external  device at  PC  CPU 

QC24 f l  (When  normal) 

Request to Read 
Wn3) 
End of Read 
Wnl) 

rocessin 
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6.1.2 Data settina 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 Application Contents Code 
Code (Hexadecimal) 

I ENQ I 05H I Enauilv I Indicates the start of the send data. I 

I ACK I 06H I Acknowledge Response to opposite device  when data 
communications ended  normally. 

NAK Response to opposite device  when data Negative Acknowledge 15H 
communications ended  abnormallv. 

Inh 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. 

[Example]  The data length  when "AJ71 QC24" and the value 100 are  sent  as data is shown 
below. (Units:  Bytes) 

0 5 H  [ 

AJ71 QC24 10 bytes 

b15 
' H '  

38 b7 - 1Lt 
b l  b@ 

iomemory+ 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 

contents MM 

I I 

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. 

6 - 3  



6. BIDIRECTIONAL  PROTOCOL  COMMUNICATIONS  MELSEC QnA 

pLiq 
Checksum 

Checksum is the value  of the lower 2 bytes (1 6 bits) of the result  (sum) addition of the data length 
and data area  in the message  as  binary data. 

When the AJ71 QC24 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 a 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 "AJ71 QC24" and  the value 100 are send as data is shown 
below. (Units: Bytes) 

Computer 

AJ71 QC24 

025BH 
'H' 

D ', 5 
'51 

b8 07 b l  bO 

memory 1 1 0 1 1 0 1 0 0 1 0 0 0 0 0 0 

L 
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6.2 AJ71 QC24 Serial  Communications Module Settings 
Set the AJ71 QC24 switches as shown  below. 

Mode switch 
\ 

CH1: Set to No. 7 (bidirectional protocol) 
CH2: Set to No. 1 

Transmlssion soecifications / 
switches 

I Switch I s w i t c h  I Setting Item 7 Setting 
Setting Contents 

SWOI OFF (independ- Operation setting 

able setting 
SW04 Even Daritv/odd Daritv ON (Even) 

able setting 

durlng RUN 

enable/disable settlng 
swo9 OFF 

(4800BPS 

AJ7lQC24 
R U N 0  OCHl ERR 

C P U R N O  0 C H 2  ERR 
PRTO o 

0 0  
. NEUO ONEU - 0 0  

ACKO OACK 
N A K O  ONAK 
CiNO OCiN 

'H1 P R O 0  O P R O  
piso OPW 
S I 0 0  Oslo 

0 0  

. RDO  ORD - 
SD W A I T 0  OSD WAIT 

SDO O S D  

95232 
CH1 

RD/ 

RDE 

SG 

Statlon NO. ijwltch 
/ 

x10 x1 

Set switches SW13 to SWI 5 on the left  side of the mod- 
ule to OFF. 
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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 Error Processing 

Check  the  number  set at the  mode 
switches. 

LED Application 

Module normal QC24 operation status dis- 

ON 

Play 

QC24 and PC  CPU commu- 

(Lights steadily 
m u n i c a t i n g  nications status 
Blinks  while com- 

while stopped) 

RUN 

CPU 
ww 

Abnormal Check the status of  the PC  CPU and ex- 

Check  the  number set at  the  mode 
ternal  device. 

switches. 

1 -NEU Noma1 I *  Check  the  number set at  the  mode 
switches. I Abnomal 

I -C/N 
~~ ~~~ 

S o m m u n i c a -  
tions  normal 

Check SW07 (enablekisable write  during 
RUN). 

QC24 and PC CPU commu- 
nications status display 

Communications 
abnormal 

Parity  error  display Error 
I I 

1 -P/S Normal Transmission  specifications  settings  and  re- 
ceive data are not the same. 

Make the QC24 transmission specifica- 
tions  and the external  device  specifications 
the same. 
Check the setting  of the transmission 
specifications switches. 

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

Make the QC24 transmission specifica- 
tions and the external device specifica- 
tions the same. 
Check the setting of the  transmissior 
specifications switches. 
Decrease the transmission  rate. 
Decrease the number of data sent  from 
the external device. 

-SD . WAIT Sending 
No send data the QC24 sends to the  exter- 

nal  device 

1 -SD 3ata not  being 
If this  LED  does not  blink  even  even  though 
external device is sending a  command, 

*eceived 

Displays  QC24 to external de- Blinks  while  data 
vice send status is  being  sent 

1 -RD 

CHI.  ERR 
I display 

0 : 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 (201 H) to turn OFF the error LED. 
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6.4 Bidirectional  Protocol  Setting Items 
The following describes the buffer  memory and inputloutput 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 inputloutput 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. 

jdress Hexadeci- 
___~ 

mal  (Decimal1 
OH(0) 

gDH(157) 
257H(599) 
258H(600) 

~ 

401 H(1025) 
to 

5FFH(1535) 

600H(1536) 

601 H(1537) 
to 

7FFH(2047) 

Buffer Memory Address Name I Default  Value 
I 

-ED OFF request  (right  side : RUN-RD) I 0 
3esponse watchdog (timer 1) designation I 32H (5 seconds) 
lata transmission  result : 0 (No errors) 

I 

lata receDtion  result 

CHI 
send/ 
receive 

Send  area 

Receive 
area 

I 0 (No errors) 
Send data count I 0 
Send data (storage) 1 
51 1 words I 

I 0 

Receive data count 
(read data count) I 

I 
I 

I 
I 0 
I 
I 
I 
I 

Receive data  (storage) I 
51 1 words I 

I 0 
I 
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6.4.2 PC CPU input/output  signals 

The following shows the inpuVoutput signals used with the bidirectional protocol. 

Input signals (AJ71  QC24+PC  CPU) 

Input Signal Contents Signal Name 
XnO 

Turned ON while the QC24 is sending data to the Sending Xn2 

Turned  ON  when  an  error  was detected during trans- Transmission abnormal end Xnl 

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

mission. 

PC CPU. 
Xn3 

Turned ON when an error was detected while re- Receive  error detected Xn4 
device  after the QC24 is started. 
Turned ON when data is received from the external  Receive data read request 

ceiving data. 
Xnl E QC24 Ready  signal Turned ON when the QC24 is  ready to operate. 
Xnl F Watchdog timer  error Turned  ON  when  the  QC24 cannot operate  normally. 

Output signals (PC CPUjAJ71 QC24) 

Output Signal Contents Signal Name 
Turned  ON  when  the  data  sent to the  QC24  buffer 

YnO Request to Send 

Turned ON by the QC24 when the PC  CPU  has 
device  after the QC24 is started. 
memory from the PC  CPU  is  sent to the externa 

Ynl End of  Receive Data  Read finished  reading the data received  from the exter- 
nal device. 

(Note) XnO and YnO 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 z 3 4 (Slot No.) 

XnO=XBO 
XnZ=XBZ 
XrO=Y80 
Y 1 l = Y 8 1  

X30 Y43  X Y 8 G  

X3F Y7F X Y S F  
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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/outDut  signals. 
These  signals  are  necessary  in the bidirectional mode. 

The  following shows the handshake inputloutput signals. 

PC  CPU 

L 

Ixternal device 

ixternal device 

L 

PC  CPU 

1 

Signal 

YnO (Request to Send) 

Xn2 (Sending) 

XnO (End of Transmission) 

Xn3 
(Request to Read Receive 
Data) 

Ynl 
(End of Reading of Receive 
Data) 

Timing 

Turned OFF by 
the program h 

Turned ON d y  
the program 

Timed ON by 
the QC24. 

Turned OFF by 
1-r the QC24. 
I I L -  
Turned ON by 
the QC24. 

1 

t 
Turned ON by 
the program. 

In this guidebook, bidirectional protocol data communications is implemented using the 
AJ71 QC24 dedicated instructions. 

Data  transmission from PC CPU: BIDOUT instruction (Section 6.5) 

Data reception from  external  device: BlDlN instruction (Section 6.6) 

When the dedicated instructions are used, data can be sent and received without being 
aware of the handshake  signals and inputloutput signals above and buffer  memory ad- 
dress. The data send and receive programs also become simple. 

6 - 9  
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0 

17 

28 

37 

47 

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 (ASCII 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 

E/$l,ff[ $MOV "ABCDEFGH" D l  1 

[ MOV K1 DO 

[ MOV KO D l  

[ MOV K4 D2 

[SET MO 

.sm y70 

ERST MO 

x1 
m [DTO HE HO HOCOFFOOFF K1 

i RST Y70 

[RST Y71 

F . . Stores the  send data to D l  1 -. 

E. . Designates  the  interface (CHI) 
that  is to send the data. 

E. . . Clears  the  transmission  result 
storage deuce to zero. 

E. . Send data count 4 words 

F 
D l  1 : Send data storage source 

M1: Turned  ON at the end of 
. . .  head device 

execution of the instruction 

E ' .  Normal  end 

E. . . Abnormal end 
(Dl =Error code storage) 

v' . . Error LED OFF request 
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1000 
1010 
1020 
1030 
1040 
1050 
1060 
1070 
1080 
1090 

6.5.2 External  device program 

*ST1 
CLS 
CH% =1 
ENQ$=CHR$ (&H5) 
ACK$=CHR$ (&H6 ) 
NAK$=CHR$(&H15) 

:'Clear screen 
:'Channel No. 
: ' ENQ code 
: ' ACK code 
: 'NAK code 

1150 C L S  
1160 LOCATE 6,1:pRINT  "**Reception from PC in bidirectional mode**" 
1170 *JYU1 
1180 FOR I%=O TO 1000 :NEXT I% 
1190 IF LOC(CH%)<>O THEN *RD 
1200 LOCATE 10,5:PRINT  "Wait  to receive data ! I '  

1210  LOCATE 10,8:PRINT  "Send data from PC." :GOTO *JYU1 
1220 
1230 t ! - - - - - -___ - - - - - -___ - - - - - - - - - - - - - -  Buffer  read-_--------------------------------- ! 
1240 *RD 
1250  B $ = 'I I' 

1260  *RD1 
1270 FOR I%=O  TO 1000 :NEXT I% 
1280 IF LOC(CH%)<>O THEN B$=B$+INPUTS(LOC(CH%),#CH%) ELSE *RD1 
1290 
1300 ! ! - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ ~ ~ ~ i v ~  data check ~ _ _ _ _ _ ~ ~ ~ ~ ~ _ _ _ _ - - ~ ~ ~ _ ~ ~ - - - - - - - -  I 

1310 IF LEFT$(B$,l)=ENQ$ THEN *ACK 
1320 E1$=CHR$(&H22)+CHR$(&HO):E2$="0022" :'&H0022=user definition error 
1330 COLOR  2 : LOCATE 10,5 
1340  PRINT ""Communications error!! Error code=" ;E2$:COLOR 0 
1350 PRINT kCH%,NAK$;El$:GOTO *REST :'Send NAK 
1360 
1370 ! ! - - - - - - - - - - - - - _ - - - - - - - - - - - - - - - - A C K  transmission _-- - - - - -____-- - -_-______________ 
1380 *ACK 
1390 PRINT flCH%, ACK$ 
1400 

1420 DAT$=MID$(B$,4,LEN(B$l-3) 
1430  LOCATE 10,5 : PRINT  "Receive data=" ;DAT$ 
1440 
1450  *REST 
1460 LOCATE 10,8:INPUT  "Receive again? (Y/N)";Y$ 
1470 IF Y$="Y" THEN  *JYUSIN 
1480 
1490  CLOSE 
1500 END 

1410 ! ---------_---_----_---------Receive data display _-----_____------___-.-------- ! 

BASIC commands must be changed according to BASIC software. 

6 - 1 1  
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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. 

@ When X0 is turned ON, word count "4" is stored to data register DO and  data 
"ABCDEFGH" is stored to data registers D l  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. 

Device DO Display : 16Bit 

'1 ' 1  e I :i:: D 1 H  
D 2 HH 
D 3 H H  .H H 46d5 

4443 

0 1 2 3 4 5 6 7 8 3 A B C D E F Hexadec'mal 

GPPQ batch monitor screen 

** Reception from PC in bidirectional mode ** 

Wait to receive data ! 

Send  data from PC. 

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 ("IN) ? 

External device screen 

6 - 1 3  
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If you have  any situations as follows, please read the explanations 

Even though send data is  set to the PC CPU and the Was the  sequence program (Section 6.5.1) writ- 
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 

I 

** Reception from PC in  bidirectional mode ** 

Communications error!! Error code=0022 

Receive  again (Y/N) ? 

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. 

AK 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. 

When  send data and external  device  receive data are Are the QC24 switch settings (Section 6.2) and 
different 

** Reception  from PC in  bidirectional mode ** 

Receive  again (Y/N) ? 

computer progaram (RS-232C setting) settings 
(Section 6.5.2) correct ? 

Check the QC24 LEDs (Section 6.3), then check 
the settings. 

After resetting the settings, reset the PC  CPU and communicate again. 

6 - 1 4  
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6.5.4 Summary of data transmission from PC CPU using bidirec- 
tional protocol 

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 
External  devlce 

When X0 IS turned ON, the PC CPU 
SET Y90 

When X1 is turned ON, the PC CPU 
turns ON the Request to Send  slqnal 

@ 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  Request 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 r q  
Sequence Step O END Step 0 

Request to Send I I 
signal ("80) I I 

I \  

End of Transmissi 

I 
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6.6 Data  Reception From External  Device 
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 

[FMOV KO 

[ MOV 

[ G BlDlN U8 DO 

MO M I  

K1 

D l  

K10 

D l 0  

+ I  A I  [SET I Y  

M I  
I I  [SET 

XRST I[ RST 

FMOV KO D i 0  

X1  X83 MO 
I l l  X I  A I  {DTO H8 HO HOCOFFOOFF 

DO 

K2 

D3 

MO 

Y 70 

Y71 

Y70 

Y71 

K50 

K i  

[END 

6 - 1 6  

. . Clears the recelve  result  and 
recelve data count storage 
devlce to zero. 

. . Designates the allowable 
recelve data count (1 0 words). 

. . . destlnatlon head device 
D10: Recelve data storage 

MO: Turned ON at the end of 
execution of the instruction. 

(D2: Recelve data count storage) 
. . Normal end 

. . Abnormal end 
(Dl =error code storage) 

. . Clear 50 registers to zero, 
beginning from D10. 

' . Error LED OFF request 
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6.6.2 External  device Droclram 

* BASIC commands must be changed according to BASIC software. 

6 - 1 7  
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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 e x a m p l e , l i ’ l ~ J 1 _ 3 1 ~ J l ~ l l ~ i l ~ )  

*+ Transmission to PC  in bidirectional mode ** 

Send data? 

I 

(Note) Make the input data an  even number. 

@ The data  sent  from  the  external  device is written to the  QC24  buffer  memory 
(addresses 600H-). 

Devlce U8YG1536 Display : 16Bt 

Devlce 0 1 2 3 4 5 6 7 8 9 A B  C 0 E F ’ 

G 1537 

G 1541 

3635 W W  H. .. W U G 1539 
3433 .. . H. G 1538 

0003 U. G 1536 
3231 W H  W .. 

G 1540 0000 
0000 

G 1542  0000 
G 1543 0000 
G 1544 
G 1545 

0000 

G 1546 
0000 

G 1547 
0000 
0000 

** Transmission to PC  in bidirectional mode ** 

Send data?l23456 

End of communications. 

Reset  transmission (Y/N) ? 

GPPQ buffer batch monitor screen 

6 - 1 9  
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6. BIDIRECTIONAL  PROTOCOL  COMMUNICATIONS  MELSEC QnA 

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

Data cannot be sent from external device 

**Transmission to PC in bidirectional mode** 

......... 
Send data? ......... 

Error code was received from the PC CPU ? 

**Transmission to PC  in bidirectional mode*' 

Send data? 

. . . . .  
Communications error!! Error code= : ........ 

Reset transmission (Y/N) ? 

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 ? 

Check the QC24 LEDs (Section 6.3), then check 
the  settings. 

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 6.3), then check 
the settings. 

Is the number of characters input from  the  key- 
board as send data an odd number ? 
(Sinve the send data  count is  in word units, key- 
in an even number of characters.) 

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. 

6 - 20 
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6.6.4 Summary  of data reception from external device  using  bidirec- 
tional  protocol 

The following  uses an  image  diagram to outline the data reception from the external  device  using 
the bidirectional protocol described in Section 6.6.3. 

cpu @ Request to Read 

@ 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  ("81). 

@ When the End of Read  signal  ("81)  is turned ON,  the QC24 sends a response to the 
external  device and turns off the Request to Read  signal  (X83) and ends  one data 
reception. 

* : The BlDlN 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. 

PC CPU 

QC24 

Sequence Step 
END Step 0 END Step 0 

program A 

End of Read 
signal (Y81) 

Request to Read 
signal (X83) 

U 
External  devlce 

6 - 21 
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APPENDIX 1 BUFFER MEMORY ALLOCATION  TABLE 
- 
4ppli- 
:atior 

- 
jysten 
etting: 

Name QC24 Default Value Address and 
Obiective I/F 

Objective Protocol 

0 
0 LED OFF request (LED No.5-13) 

LED OFF request (LED No.16-29) 
EEPROM I Write/read/delete directive 

3H i 31 access Frame No. directwe 

User  frame 
'40 words 

0 - 

2EH ( 46) 
to 

System  area  (unusable) 0 

0 
(Switching not requested) 

0 
switching 

Swltchmg specifications deslg- 
nation 

System  area  (unusable) 
Transmisslon DTWDSR, DC control deslgna- 
control tlon 

91H  (145)  131H (305) 

0 
(DTWDSR control) 

1311H 
(1 1 H/13H) 

141 2H 
(1 2H/14H1 

I DC1 /DC3 code designatton 
0 

DC2/DC4 code designation 

Word/byte designatlon 
(message data length units) 

0 
(Word  units) 

1 
(Do not check) 

RS-232C CD pin check deslgnatlon 

RS-232C communications system deslgnation ,-. 0 
full-duplex  communications) 

0 
(Priority transmission) 

0 
(Do not retransmit1 

c/  

99H (1 53)  139H (31 3) 

tions 
nation 

Slmultaneous  transmission data valld/lnvalid des- 
lanation -13 

0 

(Send onl) 

0 
'Send data, receive data valid) 

FAOH 
(4000 bvtes1 

3CH (156) 13CH (316) No reception watchdog tlmer  (tlmer 0) designa- 
tion 
Response watchdog trmer  (tlmer I )  designatton -t 3DH  (1 57) 13DH (31 7) 

3EH (1 58) 13EH (31 8) 

32H 
(5 seconds) 

708H 
(3 minutes) 

0 

Send watchdog timer  (timer 2) designation 

9FH (1 59) 13FH (31 9) System  area  (unusable) 

0: Readlwrite area, A: Read  only  area, -: System aredarea unused with given protocol 

APPENDIX - 1 
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- 
Objl 

Dedi- 
cated 

7 
1 
C 

- 
5 
S' 

I 
I 

, 
, 

- 
0: Read/write area, A: Read only area, -: System aredarea not used  with given protocol 

APPENDIX - 2 

Address  and 
Obiective I/F 

Name QC24 Default Value 

CH1: 400H 
CH2: 800H 

0 
CHI : 400H 
CH2:  800H 

200H 

1 FFH 

ODOAH 
(CR, LFI 

CHI : 600H 
CH2: AOOH 

200H 

0 
(No clear request) 

0 
(None) 
0 

(None) 
0 

(Do not  use) 
0 

(None) 

ODH 
OAH 
0 

(None) 
0 

(Do not send) 
0 

(Do not output) 
0 

(Output not designated) 

0 
(None) 

0 (None) 
0 

(None) 

0 
(No  wait  time) 

0 (None) 
0 (None) 

0 (Do not convert) 
0 

:ation 

7 AOH (1 60)  140H  (320) iystem 
ettlngs 

On-demand Buffer memory head  address 
designation 
Data  length  designation 
Send buffer memory head ad- 
dress  desianatlon 

0 

- 
I Sendheceive 
settlng 0 

A3H (1 63)  143H (323) Send  buffer  memory  length des- 
ignation 
Receive end data count desig- 
nation 
Receive  end code designation 

7 A4H (164) 144H (324) 

0 
A5H (165) 145H (325) 

A6H (1 66) 146H (326) Receive  buffer  memory  head ad- 
dress  deslgnation 
Recelve buffer memory length 
deslanation 

0 I A7H (167) 147H (327) 

A8H ( I  68) 148H (328) Receive data clear  request I -  
On-demand 
user  frame 
designation 

0 
4BH 11 71 I 11 4BH (3311 

No. designation I(2nd) 
User  frame use/do not use des- Receive  user 

frame 
deslgnation 

ignatlon I 

AEH 11 741 11 4EH 13341 
AFH  (1751 1 14FH 13351 
BOH (1 76) 1 150H (336) 
B l H  (177) 151H (337) 

0 

B4H (1801 I 154H 13401 
14th) 

Sending  user  frame  No Send  user 
frame 
designation 

Message  wait t 

7- B7H (1 83) 157H (343) Schedule 
deslgnation 

CWLF output 
deslgnation 
output 
destination 
pointer 
designation 
Number  of 
outputs 
deslgnation 
(1 st) 
(2nd) 
to 
(100th) 

B8H (1 84) 158H (344) 

0 i B9H (1 85) 159H (345) 

BAH (1 86) 15AH (346) 
BBH (1 87) 15BH (347) + 1 DH (285) 1 BDH (445: 
I1 EH (286) 1 BEH (446: 

Output frame 
No. deslgnation 

I 
l e  deslgnation 

(Used In communications other  than A compat- 
lble  frame) 

0 

I1 FH (287) 1 BFH (447) & 0 

System  area  (unusable) 

I2FH 13031 I 1 FFH to 151 11 
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- 
ippli- 
:ation 

Objective  Protocol Name QC24 Default  Value 

Statlon No.  swltch setting status storage (Swltch set No.) 
LED ON status storage (LED Nos. 5-1 3) Depends on  the  status 
LED ON status storage (LED Nos. 16-29) of the  module 
Switch settlng error,  mode  swltchlng error stor- 0 

EEPROM I Number of realstered user frame 0 
age (No errors) 

Address  and 

;ystem 
Idorma- 
tlon 

204H (51 6) 

I Not reglstered. 
However, depending 

on  the registerlng 
status after registering. 

access 

storage 

Number of registered default frames storage I 21 EH (542) 

System area (unusable) 221 H (545) 

Depends  on  the 
switch setting 

Mode  switch settlng status storage 
Transmission speclfications switches setting sta- 
tus  storage 
Mode settina status  storaae I Current set 
Transmisslon speclfications setting contents 
status storage 
RS-232C control slgnal status  storage 

n 

I 254H (596) 264H (61 2 (Depends on  the signal 
status) 

0 
(Walt to send and recelve) 

0 

1255H (597) I265H (61 9 Transmission sequence status storage 

1256H (598) I266H (61 4 On-demand  executed result status 
1 (Normal endl I 

C Data transmission result storage 

0 Dedicated protocol transmission error code  stor- 
0 System area (unusable) 

(No errors) Data recelve result storage 
0 

Recelve user frame storage (. th) 0 

System area (unusable) 0 

age (No errors) 

(Not received) 

0: Read/write area, A: Read only  area, -: System aredarea not used with given protocol 
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Address  and  Applica-  Name QC24 Default  Value  Objective  Protocol 
Objective I/F tion  Dedi- I Non Bidirec 

buffer 
memory 

601 H (1 537) 
to 

7FFH  120471 

cated Procedurel tional 
Send  area Send data count storage 0 

Send data storage 0 
+ 51 1 words 

0 
On- 

[,emand 

51 1 words l l  
0 

buffer 
9FFH (2559) memory 
AOOH (2560) 
A01 H (2561) 

Send  area 

r Recelve  area 

Send data count storage I 0 
Send data storage 0 

* 51 1 words 1 0 1  Receive  Recelve data data storage count storage be"m"and] 0 

* 51 1 words 
BFFH (3071) 
COOH (3072) 0 User  area  User 

to 0 * 3840 words 
1 AFFH (691 1) 
1 BOOH (691 2) 0 Registered I Registered data byte count User frame 

1 BO1 H (6913) 
to 

1 B28H 16952) 
1 B29H (6953) 

1 B2AH  (6954) 
to 

1851 H (6933) 
1 B52H (6934) 

to 

registering 

registered 
- number 

storage No. 8001 H 

* 40 words 
to buffer 
memory Registered Registered data byte count 0 

User  frame storage 
+ 40 words 

0 

1 User  frame  storage 0 

No. 8002H storage 

0 

0 

I Reglstered I Registered data byte count I 0 I 
No. 801 FH storage 

1 FCFH (81 43) 0 User  frame  storage 
to 40 words 

1 FF6H (81 82) 
1 FF7H (8183) 0 System  area  (unusable) 

to 
1 FFFH (8191) 

- - 

0: Read/write area, A: Read only  area, -: System aredarea not used with given protocol 
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APPENDIX 2 PC  CPU  INPUT/OUTPUT  SIGNALS  TABLE 
The  following shows the QC24 inputloutput signals  for the PC CPU. 

The No. of the inputloutput 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 XnO+XO) 

(1) InpuVoutput signals table 

XnB 
XnC 

I Recelve  error detected 

CHI .ERR  LED  OFF  reauest YnE CHI .ERR  LED ON XnE 
YnD CH2 I Mode switching (initializlng) ‘1  XnD 

to 

XnF CH2.ERR  LED  OFF  request  YnF CH2.ERR LED ON 
X (n+l) 0 (Unusable)  Y (n+l) 0 

to to 
X (n+l) 6 

Reauest to read  EEPROM X (n+l l  7 End  of  EEPROM read X (n+ l l 7  
Y (n+l) 6 

X ( n t l )  8 

Y (n+l) F Watchdog tlmer  error ’3 X (n+l) F 
to QC24 Ready (accessible) ‘2 X (n+l) E 

(Unusable) Y (n+l) D X (n+l) D 
System setting default  request Y (n+l) C End  of  system setting default X (n+l) C 

Y (n+l) B CH2 I Global  signal X (n+l) 6 
(Unusable) Y (n+l) A CHI I Global  signal X (n+l) A 
Request to write system  settrng to EEPROM Y (n+l) 9 End  of  EEPROM  system settings write X (n+l) 9 
Request to write EEPROM Y (n+l) 8 End of EEPROM write 

*I During mode switching (Xn6,  XnD: ON), do not send  a  Request to Send  signal to the objective 
interface. (The QC24 will stop sendheceive processing.) 

*2 The QC24 Ready  signal (X(n+l)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 FROMflO instruction or  other interlock signal. 

mally.  When  it is turned ON, the PC CPU must be reset. 
*3 The watchdog timer  error  signal (X(n+l)F) is turned ON when the QC24 cannot operate nor- 

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. 

APPENDIX - 5 



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- 
dling printed circuit boards directly, the following  precautions  should be taken: 

@ Make  sure  people  and  work  benches  or  tables  are grounded. 

@ Never directly touch conductive components or electrical  parts of the product. 




	SAFETY PRECAUTIONS
	REVISIONS
	INTRODUCTION
	TABLE OF CONTENTS
	1 GENERALDESCRIPTION
	1.1 What is The Serial Communications Module?
	1.2 Features of the QC24
	1.3 Kinds of Data Communications Functions 
	1 3.1 What is dedicated protocol? 
	1.3.2 What is non procedureprotocol?
	1.3.3 What is bidirectional protocol?


	2 SYSTEM CONFIGURATION
	2.1 Data Communications System Configuration and Number of Link Stations
	2.1.1 1:1 ratio of external device to PC CPU
	2.1 2 1:1 ratio of external device to PC CPUs
	2.1 3 2:n ratio of external devices to PC CPUs

	2.2 System Configuration to Access Another Station's PC CPU Over a MELSECNET

	3 PROCEDURE UP TO DATA COMMUNICATIONS DESCRIBED IN THIS GUIDEBOOK
	3.1 Settings and Procedures up to Data Communications
	3.1 1 System configuration
	3.1 2 Functions of setting switches

	3.2 Self Test
	3.2.1 ROM/RAM/switch test
	3.2.2 Self loopback test

	3.3 External Wiring
	3.4 External Device Setting
	3.5 Loopback Test
	3.5.1 Loopback test program
	3.5.2 Loopback test operation procedure
	3.5.3 Loopback test message structure

	3.6 Communicating With QnACPU Using the GPP Function

	4 COMMUNICATIONS USING A DEDICATED PROTOCOL
	4.1 Dedicated Protocol Formats
	4.1 1 QnA frame format 1 control procedure and message structure
	4.1 2 Contents of data setting items

	4.2 AJ71 QC24 Serial Communications Module Settings
	4.3 Dedicated Protocol LED Display Contents
	4.4 Sequence Program
	4.5 Reading From PC CPU Word Device Memory (Word Units Batch Read)
	4.5.1 External device program
	4.5.2 Trainer operation
	4.5.3 Summary of device memory word units batch read

	4.6 Reading From PC CPU Bit Device Memory (Bit Units Batch Read)
	4.6.1 External device program
	4.6.2 Trainer operation
	4.6.3 Summary of device memory bit units batch read

	4.7 Writing to PC CPU Word Device Memory (Word Units Batch Write)
	4.7.1 External device program
	4.7.2 Trainer operation
	4.7.3 Summary of word units batch write to device memory

	4.8 Writing to PC CPU Bit Device Memory (Bit Units Batch Write)
	4.8.1 External device program
	4.8.2 Trainer operation
	4.8.3 Summary of bit units batch write to device memory

	4.9 On-Demand Function
	4.9.1 What is the on-demand function?
	4.9.2 On-demand function control procedure and message structure
	4.9.3 On-demand function setting items
	4.9.4 Transmission from PC CPU by on-demand function


	5 NON PROCEDURE PROTOCOL COMMUNICATIONS
	5.1 Non Procedure Protocol Control Procedure
	5.2 AJ71 QC24 Serial Communications Module Settings
	5.3 Non Procedure Protocol LED Display Contents
	5.4 Non Procedure Protocol Setting Items
	5.4.1 Buffer memory setting
	5.4.2 PC CPU inputloutput signals

	5.5 Data Transmission From PC CPU
	5.5.1 Sequence program
	5.5.2 External device program
	5.5.3 Trainer operation
	5.5.4 Summary of data transmission from PC CPU using non procedure protocol

	5.6 Data Reception From External Device
	5.6.1 Sequence program
	5.6.2 External device program
	5.6.3 Trainer operation
	5.6.4 Summary of data reception from external device using non procedure protocol

	5.7 User Frame
	5.7.1 What is a user frame?
	5.7.2 Practice using a user frame (default frame)
	5.7.3 Registering user frames to EEPROM

	5.8 ASCll>BIN Conversion
	5.8.1 What is ASCll>BIN conversion?
	5.8.2 Practice using ASCll>BIN conversion


	6 BIDIRECTIONAL PROTOCOL COMMUNICATIONS
	6.1 Bidirectional Protocol Format and Data Setting Items
	6.1 1 Control procedure and message structure
	6.1 2 Data setting items

	6.2 AJ71 QC24 Serial Communications Module Settings
	6.3 Bidirectional Protocol LED Display Contents
	6.4 Bidirectional Protocol Setting Items
	6.4.1 Buffer memory setting
	6.4.2 PC CPU inputloutput signals

	6.5 Data Transmission From PC CPU
	6.5.1 Sequence program
	6.5.2 External device program
	6.5.3 Trainer operation
	6.5.4 Summary of data transmission from PC CPU using bidirectional protocol

	6.6 Data Reception From External Device
	6.6.1 Sequence program
	6.6.2 External device program
	6.6.3 Trainer operation
	6.6.4 Summary of data reception from external device using bidirectional protocol


	APPENDIXES
	APPENDIX 1 BUFFER MEMORY ALLOCATIONTABLE
	APPENDIX 2 PC CPU INPUT/OUTPUT SIGNALS TABLE


	c1: 


