MITSUBISHI

MEISEE

Mitsubishi Programmable Logic Controller




® SAFETY PRECAUTIONS @

(Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals
introduced in this manual.

Also pay caréful attention to safety and handle the module properly. These precautions apply only to
Mitsubishi equipment. Refer to the CPU module user's manual for a description of the PC system
safety precautions. ‘ ' '
These @ SAFETY PRECAUTIONS @ classify the safety precautions into two categories: "DANGER"
and "CAUTION".

—

| l*@ DANGER Procedures which may lead to a dangerous condition and cause death I

| or serious injury if not carried out propertly. I

| Procedures which may lead to a dangerous condition and cause I

I | A CAUTION superficial to medium injury, or physical damage only, if not carried out I
properly. |

Depending on circumstances, procedures indicated by A CAUTION may also be linked to serious

results. ,
In any case, it is important to follow the directions for usage.
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]

<> DANGER

Install a safety circuit external to the PC that keeps the entire system safe even when there are
problems with the external power supply or the PC module. Otherwise, trouble could result
from erroneous output or erroneous operation.
(1) Outside the PC, construct mechanical damage preventing interlock circuits such as
" emergency stop, protective circuits, positioning upper and lower limits switches and
interlocking forward /reverse operations. '
(2) When the PC detects the following problems, it will stop calculation and turn off all output.
e The power supply module has over current protection equipment and over voitage
protection equipment.
¢ The PC CPUs self-diagnostic functions, such as the watchdog timer error, detect
problems. In addition, all output will be turned on when there are problems that the PC
CPU cannot detect, such as in the I/O controlier. Build a fail safe circuit exterior to the
PC that will make sure the equipment operates safely at such times. See Section 8.1
of this user's manual for example fail safe circuits. o

See this user's manual for example fail safe circuits.

(3) Output couid be left on or off when there is trouble in the outputs module relay or
transistor. So build an external monitoring circuit that will monitor any single outputs that
could cause serious trouble.

When overcurrent which exceeds the rating or caused by short-circuited load flows in the

output module for a long time, it may cause smoke or fire. To prevent this, configure an

external safety circuit, such as fuse.

Build a circuit that turns on the external power supply when the PC main module power is

turned on. If the external power supply is turned on first, it could result in erroneous output or

erroneous operation.

When there are communication problems with the data link, the communication problem station
will enter the following condition.

Build an interlock circuit into the PC program that will make sure the system operates safely by
using the communication state information. Not doing so could result in erroneous output or
erroneous operation.

(1) For the data link data, the data prior to the communication error will be held.
(2) The MELSECNET (I1,/B,/10) remote I/O station will turn all output off.

(8) The MELSECNET/MINI-S3 remote I/O station will hold the output or turn all output off
depending on the E.C. remote setting.

Refer to the data link manuals regarding the method for setting the communication problem

station and the operation status when there are communication problem.

When configuring a system, do not leave any slots vacant on the base. Should there be any
vacant slots, always use a blank cover (A1SG60) or dummy module (A1SG62).

When the extension base A1552B, A1S55B or A1S58B is used, attach the dustproof cover
supplied with the product to the module installed in slot O.

If the cover is not attached, the module's internal parts may be dispersed when a short-circuit
test is performed or overcurrent/overvoltage is accidentally applied to the external I/O area.

/\ CAUTION

Do not bunch the control wires or communication cables with the main circuit or power wires, or
install them close to each other. They shouid be installed 100 mm (3.94 inch) or more from
each other. Not doing so could result in noise that would cause erroneous operation.




[DESIGN PRECAUTIONS]

/\ CAUTION

e When controlling items like lamp load, heater or solenoid valve using an output module, large
current (approximately ten times greater than that present in normal circumstances) may flow
when the output is turned OFF—ON. Take measures such as replacing the module with one
having sufficient rated current.

[INSTALLATION PRECAUTIONS]

<> DANGER

» Use the PC in an environment that meets the general specifications contained in this manual.
Using this PC in an environment outside the range of the general specifications could result in
electric shock, fire, erroneous operation, and damage to or deterioration of the product.

¢ Install so that the pegs on the bottom of the module fit securely into the base unit peg holes,
and use the specified torque to tighten the module's fixing screws. Not installing the module
correctly could resuit in erroneous operation, damage, or pieces of the product falling.

« Tightening the screws too far may cause damages to the screws and/or the module, resulting
in fallout, short circuits, or malfunction.

¢ -When installing more cables, be sure that the base unit and the module connectors are
installed correctly. After installation, check them for looseness. Poor connections could result in
erroneous input and erroneous output.

 Correctly connect the memory cassette installation connector to the memory cassette. After
installation, be sure that the connection is not loose. A poor connection could result in
erroneous operation.

* Do not directly touch the module's conductive parts or electronic components. Doing so could
cause erroneous operation or damage of the module.

[WIRING PRECAUTIONS]

<> DANGER

o Completely turn off the external power supply when installing or placing wiring. Not completely
turning off all power could result in electric shock or damage to the product.

¢ When turning on the power supply or operating the module after installation or wiring work, be
sure that the module's terminal covers are correctly attached Not attaching the terminal cover
could result in electric shock.

/\ CAUTION

* Be sure to ground the FG terminals and LG terminals to the protective ground conductor. Not
- doing so could result in electric shock or erroneous operation.

e When wiring in the PC, be sure that it is done correctly by checking the product's rated voltage
and the terminal layout. Connecting a power supply that is different from the rating or
incorrectly wiring the product could result in fire or damage.




[WIRING PRECAUTIONS]

/\ CAUTION

¢ Do not connect muitiple power supply modules in paraliel. Doing so could cause overheating,
fire or damage to the power supply module. If the terminal screws are too tight, it may cause
falling, short circuit or erroneous operation due to damage of the screws or module.

e Tighten the terminal screws with the specified torque. If the terminal screws are loose, it could
result in short circuits, fire, or erroneous operation.

» Tightening the terminal screws too far may cause damages to the screws and/or the module,
resulting in fallout, short circuits, or malfunction.

» Be sure there are no foreign substances such as sawdust or wiring debris inside the module.
Such debris could cause fires, damage, or erroneous operation.

« External connections shall be crimped or pressure welded with the specified tools, or correctly
soldered. For information regarding the crimping and pressure welding tools, see the I/O
module's user's manual. Imperfect connections could result in short circuit, fires, or erroneous
operation. -

[STARTUP AND MAINTENANCE PRECAUTIONS]

<> DANGER

o Do not touch the terminals while poWer is on. Doing so could cause shock or erroneous
operation.

s Correcily connect the battery. Also, do not charge, disassemble, heat, place in fire, short
circuit, or solder the battery. Mishandling of battery can cause overheatmg or cracks which
could result in injury and fires.

» Switch all phases of the external power supply off when cleaning the module or tightening the
terminal screws. Not doing so could result in electric shock. If the screws are too tight, it may
cause falling, short circuit or erroneous operation due to damage of the screws or modules.

¢ Tightening the screws too far may cause damages to the screws and/or the module, resulting
in fallout, short circuits, or malfunction.

/\ CAUTION

e The online operations conducted for the CPU module being operated, connecting the
peripheral device (especially, when changing data or operation status), shall be conducted
after the manual has been carefully read and a sufficient check of safety has been conducted.
Operation mistakes could cause damage or trouble of the moduie.

+ Do not disassemble or modify the modules. Doing so could cause trouble, erroneous
operation, injury, or fire.

« Switch all phases of the external power supply off before mounting or removing the module. If
you do not switch off the external power supply, it will cause failure or malfunction of the
module.

[DISPOSAL PRECAUTIONS]

/\ CAUTION

e When disposing of this product, treat it as industrial waste.
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INTRODUCTION

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

1. GENERAL DESCRIPTION

This manual describes the specifications and handling of the
AJ71C21 terminal interface module and the AJ71C21-S1 terminal
interface module (hereafter referred to as the AJ71C21).

As a modified version of the AJ71C21, the AJ71C21-S1 features an
added built-in RAM memory of 320 Kbytes. The AJ71C21 is
designed to be connected to RS-232C or RS-422 device. It can be
used in one of two modes : the BASIC program mode which
matches the ABMCPU BASIC functions and the sequence program
mode in which it is compatible with the PC CPU.

Connection Examples
1. BASIC program mode
(1) Used as BASIC console interface

(a) (b)
A3MCPU | AJ71 A3MCPU | AJ71
c c21
B L
| |
| RS-232C
RS-232C RS-422
equipment equipment
Printer, Printer,
computer, A6GPP, etc.
etc.
A6GPP VT220
{BASIC console) (BASIC console)

2. Sequence program mode
Used as computer link interface without protocol

PC CPU | AJ71
c21

i
=

RS-422 RS-232C
equipment equipment
Computer Computer

The term “PC CPU” refers to the following types of PC CPUs.
The term “A6GPP” refers to the A6GPP/A6HGP/AGPHP.

A0J2CPU(P23/R23)

ATNCPU(P21/R21) A1(E)CPU(P21/R21)
A2NCPU(P21/R21) A2(E)CPU(P21/R21)
A3NCPU(P21/R21) A3(E)CPU(P21/R21)
A3MCPU(P21/R21) A3HCPU(P21/R21)

1-1
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1. GENERAL DESCRIPTION /MELSEC-A

1.1 Features

The AJ71C21 has the following advantages when used in the
BASIC program mode and the sequence program mode.

(1) In the BASIC program mode

The AJ71C21 is used to perform the BASIC functions of the

A3MCPU.

1) I/F for connection with BASIC console
This interface offers the capability of BASIC program
development and data /O through the connected GPP/
VT220.

2) Ports are provided for RS-232C and RS-422. As a general-
purpose port, the AJ71C21 can be connected with the
RS-232C or RS-422.

3) Since the built-in RAM can be used as a file memory, the
AJ71C21-S1 lends itself to file management based on the
BASIC.

(2) In the sequence program mode

This mode meets the requirements of the conventional PC

CPU.

1) When in the no protocol mode (as with the AJ71C24-S3
computer link module), communication can be established
with external equipment.

2) The built-in RAM contained in the AJ71C21-S1 can be used
as a large-capacity memory for storing data.

1B (NA) 66198-A



2. SYSTEM CONFIGURATION /MELSEC-A

2. SYSTEM CONFIGURATION

This chapter describes system configurations which may be
combined with the AJ71C21.

2.1 Overall Configuration

Fig. 2.1 and Fig. 2.2 shows the overall configuration of A series
system which is loaded with the AJ71C21.

(1) Building block type CPU

External equipment
(Computer, printer,
CRT, GPP, etc.)
Building block type
ﬁ CPU module
g S 8 R 3 3 EFE NN
- T
o IR
1 >| B8 :
A32B
Type A35B
AJ71C21
Type ABBAT Type AJ71C21-S1 A38B
Battery Terminal interface Main base unit
(for the AJ71C21-S1) module
AC06B
Type AC12B
AC30B
Extension cable
POINT
(1) An extension base unit
connot be connected to
Type A32B basic base A68B
. Type | AssB
unit (because an exten- ‘ABSB
sion connector is not
provided). Extension base unit

Fig. 2.1 Overall Configuration of Building Block Type CPU

2-1
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2. SYSTEM CONFIGURATION /MELSEC-A

(2) Compact type CPU

Compact type
CPU unit

I

External equipment
{Computer, printer
CRT, GPP, etc.) ‘ T A0J2C04B
YP€ | A0J2C10B

Extension cable

L N,
Tvoe A65B
yp A55B
AJ71C21 Extension base unit
Type | AGBAT Type | As71C21-51
Battery Terminal interface
(for the AJ71C21-S1) module

Fig. 2.2 QOverall Configuration of Compact Type CPU

2-2
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(3) Peripheral equipment configuration

2. SYSTEM CONFIGURATION /MELSEC-

AJ71C21

Type | Aj71C21-81

Terminal I/F module

Lo

External equipment
Printer, computer,
general-purpose
terminal, etc.

Type AC30R2

AC30R4
Type | Ac300R4

Cable for RS-232C

Y

Cable for RS-422

K6PR K7PR

TyPe | A7PR Other

Type VT-220*

Type A6GPP

Type A6HGP

Type A6PHP

Printer General-purpose Intelligent GPP Handy graphic Plasma handy graphic
/0 console programmer programmer
Lt L LI

(-

General-purpose CRT

* The AC30R2 cable cannot be used for the VT-220.

4KROM SW:_IGHP-

Type AC10MD Type 8KROM Type ACO3R4L Type MBASC Type | ACO3R4H
16KROM SWO0-GPPU

Composite video cable EP-ROM Cable for the A6KB 3.5” floppy disk Cable for the AGKB

Fig. 2.3 Peripheral Equipment Configuration

POINT

The GPP/HGP/PHP consoles and the general-purpose 1/0
console (VT-220) are selected with the DIP switch. For
details, refer to Section 4.4.1.

2-3
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2. SYSTEM CONFIGURATION / MELSECA

2.2 Application Systems

The CPU applicable to the AJ71C21 varies with the application.
Table 2.1 lists the applicable CPUs and describes restrictions on

their use.
(1) Applicable system
BASIC
Mode Program Mode Sequence Program Mode
A0J2CPU
ATNCPU A1(E)CPU
Applicable CPU | ASMCPU A2NCPU A2(E)CPU
A3NCPU A3(E)CPU
A3MCPU A3HCPU
MELSECNET
data link system
(1) CPU applic- | ASMCPUP21/R21 AITNCPUP21/R21  A1(E)CPUP21/R21
able to mas- A2NCPUP21/R21 A2(E)CPUP21/R21
ter station A3NCPUP21/R21  A3(E)CPUP21/R21
A3MCPUP21/R21 A3HCPUP21/R21
(2) CPU applic- | ABMCPUP21/R21 A0J2CPUP23/23
able to local ATNCPUP21/R21  A1(E)CPUP21/R21
station A2NCPUP21/R21  A2(E)CPUP21/R21
A3MCPUP21/R21  A3(E)CPUP21/R21
A3HCPUP21/R21
Restrictions on
Use
(1) Number of | Up to 2 interfaces | Any number of interfaces can be used.
interfaces can be used for
used each PC CPU.™

2
(2) Loading slot Interfaces cannot be loaded into the last
slot in the 7th extension stage of the

A3CPU.

Interfaces can be
loaded into any de-
sired slot in the
main base unit and
extension base unit

Table 2.1 Applicable System

*1 When the AJ71C21 is used with the following modules, up to 2 interfaces
including the one used, can be used in each.
AJ71C24(S3) computer link module
AD51(S3) intelligent communication module
AJ71C22 multidrop link system module
AJ71C23 master controller high-speed link module
*2 The AJ71C21 cannot be loaded on the remote I/O station.

'

The use of single AJ71C21 in both the BASIC and sequence
modes is not allowed.

(3) The AJ71C21 I/F port is not intended for multidrop. Use the

interface in format 1 : 1.

2-4
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2. SYSTEM CONFIGURATION /MELSECA

2.3 Example of System Configuration with the ASMCPU

2.3.1 BASIC program mode

Switch Setting

A6GPP used as
BASIC console

(BASIC console)

RS-232C
equipment
VT220,
printer,
computer,
etc.

. N Program
Method of Use System Configuration Mode mode
selection setting
terminal
/S BASIC program mode
4 Examples of switch setting
poromm R— * BASIC console
RS-422
ABGPP —
* General-purpose port ON
RS-232C
VT220

00 WA 8

RS-232C/RS-422
used as a general-
purpose port

/—BASIC program mode

¥

Examples of switch setting

Asmcru | as7iczi

* BASIC console
RS-232C
V1220

0

RS-422
printer

L

RS-422

RS-232C

equipment
printer,
etc.

B equipment
VT220, etc.

!
@]
=

JO0BAANG

For details on switch setting, refer to Section 4.4.

2-5
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2. SYSTEM CONFIGURATION / MELSEC-A

Switch Setting

. . Program
Method of Use System Configuration Mode mode
selection setting
terminal

s BASIC program mode

4
A3MCPU | AJ71

C21-$1 — ON

File access from
the A6GPP

I0000003

/—BASIC program mode

/ ¥
A3McPU | AJ71
C21-81

!
(@]
=

File access from
BASIC

..... - -
b
L

{BASICK=)

..... 47y

10000003

Modes 0,
1, and 2
can be set.

Applicable to the AJ71C21-S1 only

2-6
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2. SYSTEM CONFIGURATION / MELSECA

2.3.2 Sequence program mode

Switch Setting

Method of Use System Configuration Mode P::grdzm
selection setting
terminal
S Sequence program mode
# X
— ON

A3MCPU | AJ71C21

Communication via
RS-232C/RS-422 H

J000000A

without protocol 0l —f l
RS-422 RS-232C
equipment equipment

computer computer

Vs Sequence program mode

— ON
’ 1| O
21 3
Data write to and A3MCPU | AJT71 ==
d from the st a| 3
rea :
memory 0 . 3
e o il 7\
]

Applicable to the AJ71C21-S1 only

/—Sequence program mode

4 /
A3MCPU | AJT71
Cc21-81

!
@]
z

—

: Memory H m

Memory backup

J000000R

Applicable to the AJ71C21-S1 only
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2. SYSTEM CONFIGURATION /MELSEC-A

2.3.3 BASIC program mode and Sequence program mode

Switch Setting

. . Program

Method of Use System Configuration Mode mode
selection setting
terminal

. BASIC program mode — ON
1 interface /~ Sequence program mode 1,
ABGPP used as 7 1 2| ®D
BASIC console Examples of switch setting 3] ]
Asmeru | amiczt | asmican 1 interface ||
i * BASIC console 4
2 interfaces RS-422 5|
Communication € NG A6GPP 6| C
via RS-232C/ lﬂ I * General-purpose port 713
B . RS-232C 8|
RS-422 without VT220
protocol 2 interface
RS-232C
RS-422 = ON
SW{ IGP-GPPA ] computer 11
(Sequence monitor) SWi IGHP- 21 C3
> __ RS-232C _ 3
@ '=' equipment 2 —
L7
/ el / RS a2 computer 5| 0
w equipment _ RS-422 _ 6] 1
ABGPP V'_TZZO equipment 7 |:
{BASIC console) pribeor: computer 8l

2-8
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2. SYSTEM CONFIGURATION /MELSEC-A

2.4 Example of System Configuration with PC CPU

Switch Setting

Program
Method of Use System Configuration Mode mgde
selection setting
terminal
/——Sequence program mode
5 X
— ON

PC CPU | AJ71C21

Communication via
RS-232C/RS-422 5y
without protocol 0 r_ﬂ '

RS-422 RS-232C

equipment equipment
computer computer

Sequence program mode

D000000A

!
o
z

/ '
Data write to and A3MCPU | AITM

C21-81
read from the
memory 0

[ a lpmee=- 1
Sequence i D
H

C::* Memo
tprogram S 12721

N00000n

Applicable to the AJ71C21-S1 only

/ Sequence program mode

PC CPU | AJ71

!
o
z

Memory backup

1000000"

Applicable to the AJ71C21-S1 only
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2. SYSTEM CONFIGURATION /MELSEC-A

2.5 Components

For details on the components, refer to their individual User’s

Manual.

Applicable System
Component Type Remarks Basic |Sequence
program | program
mode mode
AJ71C21 AJ71C21 | Main module O O
terminal
interface | AJ71C21- | 1 modulh, RAM320K (Battery back-up) O O
module S1
Battery AGBAT For ICRAM (for AJ71C21-51) O O
This GPP consists of the following.
Type Remarks
* Programming equipment with CRT
A6GPPE « Provided with ROM writer function, FDD function,
Inteilligent AB6GPPE- and printer interface function O 0
GPP SET SWL_IGP-GPPAEE/EG |System FD for the A series
SW._IGP-GPPKEE/EG |System FD for the K series
SW:i -GPPU FD for user program storage (3.5”; formatted)
Cable connecting the AJ71C21 module with the
AC30R4 ABGPP, 3m (11.8inch)
This GPP consists of the following.
Type Remarks
* Programming equipment with LCD
Handy A6HGPE * Provided with ROM writer function, FDD function,
raphic AB6HGPE- and printer interface function O O
9 a:m . SET SW__-HGPAEE/EG |System FD for the A series
programme SW. -HGPKEE/EG |System FD for the K series
SW: :-GPPU FD for user program storage (3.5”; formatted)
Cable connecting the AJ71C21 module with the
AC30R4 AGGPP, 3m (11.8inch)
This GPP consists of the following.
Type Remarks
* Programming equipment with plasma display
ABPHPE * Provided with ROM writer function, FDD function,
Plasma E?ndy AG6PHPE- and printer interface function O O
graphic SET SW._GP-GPPAEE/EG |System FD for the A series
programmer SWi (GP-GPPKEE/EG |System FD for the K series
SWi :-GPPU FD for user program storage (3.5”; formatted)
Cable connecting the AJ71C21 module with the
AC30R4 ABGPP, 3m (11.8inch)

Software
package for | SW.IGHP- | Software package for system startup required for use of the O O

system MBASC GPP/HGP/PHP as an AJ71C21 /O console

startup

SWO0- .

User FD GPPU FD for storing user program (formatted) O O
Composite AC10MD | Connecting cable for monitoring GPP screen data, 1m (3.94inch) O O
video cable

General- . . .

urpose /O VT-220 Consoles complying with the display control code for the DEC O
purp VT-100 VT-220 or equivalent can be used.

console

Table 2.2 lists the components required for use with the AJ71C21
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2. SYSTEM CONFIGURATION /MELSECA

Applicable System
Component Type Remarks Basic |Sequence
program | program
mode mode
. K6PRE .
Printer K7PRE For program list and data O O
Cable for Cable connecting the AJ71C21 module with the A6GPP, 3m
RS-422 AC30R4 | (37 Binch) © ©
Cable for AC30R2 Cable required when the AJ71C21 and printer (K6PRE, K7PRE) O O
RS-232C and the DEC VT-220 are used as consoles, 3m (11.8inch).

For the specifications of the general-purpose CRT connected to the A6GPP, refer

to the A6GPP User's Manual.
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3. SPECIFICATIONS

3.1 General Specifications

Item Specifications
Operating ambient 0 to 55°C
temperature
Storage ambient —20 to 75°C

temperature

Operating ambient

o .
humidity 10 to 90%RH, no condensation

Storage ambient 10 to 90%RH, no condensation

humidity
Frequency | Acceleration | Amplitude Sweep Count
Vibration resistance |Conforms to *JIS C 0911| 10 to 55Hz — (8832:2{;?]) 10 times
55 to 150Hz 19 —_— *{1 octave/minute}
Shock resistance Conforms to JIS C 0912 (10g X 3 times in 3 directions)
Noise durability By noise simulator 1600Vpp noise voltage, 1 u s noise width and 25 to 60Hz noise frequency

Dielectric withstand

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

50MQ or more with 500V DC insulation resistance tester at the same location

Insulation resistance . .
as dielectric strength.

Operating ambience No corrosive gases or dust.

Cooling method Self-cooling

Table 3.1 General Specifications

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

(2} The noise durability and dielectric withstand voltage indicated above are as
measured without the RC-232C or RS-422 interface.

*JIS: Japanese Industrial Standard

3-1
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3. SPECIFICATIONS /MELSEC -A

3.2 Performance Specifications

The AJ71C21 performance specifications are indicated in Table

3.2
Specifications
Item
AJ7ICZ1 | AJ7IC21-81
RS-422 I/F EIA. RS-422
Interfafe
RS-232CI/F EIA. RS-232C
Built-in RAM Not provided Provided
f tted —
BASIC Unformatte 320 KB
Storage | Program Formatted — 307 KB
; d
capacity|  M%%® | Number of files — 256
Sequence progrom mode — 320KB
Battery backup Not provided Provided

Lithium battery for
built-in battery
backup (A6BAT)
Battery specifications — Cumulative power
failure compensa-
tion period, 29 days
Battery life, 5 years

Number of I/O occupied points 32
Internal current consumption 5VDC 0.8A 5VDC 0.9A
Weight kg (Ib) 0.4(0.88) 0.5(1.1)
External dimensions mm (inch) 250(9.84)X37.5(1.48)X120(4.72)

Table 3.2 Performance Specifications
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3.3 Specifications

This section describes the AJ71C21’s built-in RS-232C and RS-
232C.

3.3.1 RS-232C connector specifications

Item Specifications
Connected Computer, personal computer, printer, modem, etc., designed
equipment for connection with the RS-232C interface

Transmission
system

Full duplex communication system conforming to the EIA.
RS-232C

Transmission

Able to select 600, 1200, 2400, 4800, 9600, and 19200

speed (BPS)
Synchronous Asynchronous system
system
— Baud rate setting (able to select 600, 1200, 2400, 4800,
9600, and 19200 BPS)
. . . With parity .
— Parity bit setting—{ '~ . Even parity
Without parity —E 0dd parity
USART . . Stop bit 1
mode _I— Stop bit setting —_ Stop bit 2
selection
. . Data 7 bits
Character data bit setting—_ Data 8 bits

— Communication control { Xow/Xors control
setting Control via DTR terminal

Connector specifications

Signal Signal
Pin Name Abbrevi- Direction
Number am r AJ71C24+
ation
r\ Computer
1@ O 14 1 Frame ground FG -—
20
O15 SD
i: O 16 2 Send data (TXD)
5@ 017 ] RD
Jp O 18 3 Receive data (RXD) -—
7@ Q1 RS
20 _
80 (’)21 4 Requenst to sent (RTS)
138 © 22 5 Clear to send CS -—
"o 023 (CTS)
120 2% DSR
136 O 25 6 Data set ready (DR) -_—
/ 7 |Signal ground SG -—
. DTR
20 Data terminal ready (ER)

Table 3.3 RS-232C Interface Specifications

3-3
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(1) Signals are described below.

FG: Frame ground. Connect the cable screening to pin 1 of
the AJ71C21. When FG terminals are provided on both
the computer and the AJ71C21, connect the screening
to either of the FG terminals.

If the screening is connected to both FG terminals, data
may not be properly transmitted due to noise or other
factors.

RS : Turns on when the AJ71C21 hardware is ready. Re-
mains on during data transmission.

CS: Data is not transmitted from the AJ71C21 when this
signal turns off.

Therefore, CS should always be on.

DSR : Data is not transmitted from the AJ71C21 when this
signal turns off. Send the signal from the computer so
that DSR always is on.

DTR : Turns on when the AJ71C21 is ready to receive data.

(2) ON/OFF definitions are as follows:
ON : 5BVto 15V DC
OFF :—bV to —15V DC

(3) Connector for interface
Use a mating connector that matches the RS-232C/RS-422
connector of the following type.
25-Pin D-sub (female) screw fixing type

POINT

In some external equipment (such as a printer), the FG pin
is connected to the SG pin. When connection such
equipment, do not connect pin 1 of the AJ71C21 RS-232C
connector.

3-4
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(4) DTR, Xon/Xore control
The data storage area of the AJ71C21 has a 304 byte capacity.
It is used to turn on and off the DTR signal or send XON or

XOFF.
DTR signal Xon/Xorr
* Vacant storage area ---OFF Xore transmission
has 48 bytes capacity
or less.
* Vacant storage area --*ON Xon transmission
has 49 bytes capacity
or more.
ON ON
DTR signal OFF LorF ‘
Receive ready f
l?lt ON Receive
¢ .
OgF receive at Ready AJ71C21 memory AJ71C21 memory
(OS area) (OS area)
T
8 g
=4 (Data =4 (Data
o storage) o storage)
< <
[=] ] o 72}
(3] [ [a2] [¢5)
> 7>
Vacant ] Vacant L
¥ area 4 area v

3-5
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3.3.2 RS-422 connector specifications

Item Specifications
Con_nected A6GPP, printer, personal computer, etc.,
equipment
Transmission |Full duplex communication system conforming to the EIA.
system RS-422
Synchronous Asynchronous system
system Y Y
— Baud rate setting (able to select 600, 1200, 2400, 4800,
9600, and 19200 BPS)
. . . With parity .
— Parity bit settlng{ . . Even parity
Without panty—[ Odd parity
USART . . . Stop bit 1
mode __— Stop bit setting {Stop bit 2
selection
. . Data 7 bits
Character data bit set’nng—[ZData 8 bits

— Communication control __EXON/XOFF control
setting Control via DTR terminal

Connector specifications

Signal Block | signal
Designation Diagram Pin Direction Remarks
SDA L d|
Send data | E :j; | E)_(ternal
SDB @ |equipment
RDA (+) @ .
\ Receive data e @6 eqﬁ)i(;(:r:z‘:t
;: C14 i =1
30 ® 15 Terménal CsA ) 9 —External
® 16 e = equipment
4@ notice CsSB q
5@ ® 17 Data RSA (+) @
60O @18 equipment |~ ] <—E>_<ternal
70 O 19 ready RSB =@ equipment
® 20
i < Do not
90 b @ make
100 O 22 DC current % wiring
1O % ® connec-
12@ ® 24 tions.
® 25
13@ @ 3
/ Signal SGA i Eé
ground " _@ 82
SGB ~ @ L7 3
Frame ground | FG D

*: Connect pin 21 to the signal ground of the connected
equipment.

Table 3.4 RS-422 Interface Specifications

36
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3.4 Function List

Table 3.5 lists the functions performed by the AJ71C21.

I/F Mode
Mode| Function Description Mode! Connected Setting Rte: (_er
Online | Offline
Console Used as a console for the RS-422 F_NAGGPP
for A3MCPU’s BASIC functions (SW._.GHP-MBASC) O Section
BASIC 5.1
RS-232C VT-220
g The built-in file can be used as an
=t extension file memory. This A3M O
E File I/O*z means that file management in- Section
£ cluding the BASIC-based SAVE, 53
5 LOAD, and other functions can be F_WASGPP O
g_ accomplished. (SW._GHP-MBASC)
% In response to the BASIC instruc- RS-422 A6GPP
g General- tl_on, data can be input and output printer )
via the general-purpose port con- Section
PUIPOSE | nected to the AJ71C21 RS-232C or VT220 O 5.2
Port  |RS-422. RS-232C printer
computer
No Communication with the PC CPU| Rg.422 General-
e protocol |and external equipment (general- purpose 0 Section
o communica- | purpose computer, printer, etc.) is computer, 6.1
§> tion done without protocol. ™ RS-232C printer, etc.
3-8 The built-in RAM can be used as a Programmble
2 E « |large-capacity memory. The PC Controller O
g Data read/ |[CPU writes data to and reads data CPU Section
g write to and from this memory space. 6.2
® A6GPP O
(SW._IGHP-MBASC)

Table 3.5 AJ71C21 Function List

*1 The RS-232C and RS-422 are capable of receiving data simultaneously.
However, processing through the RS-422 may be delayed if data communica-

tion is continuously and simultaneously performed through the RS-232C and
RS-422 at a baud rate of 19200 bps.
*2 This function is effective only in the case of the AJ71C21-S1 (with a built-in
320K byte RAM).
For details on the I/F mode, refer to Section 4.4.1.
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3. SPECIFICATIONS

3.5. 1/0 for PC CPU

I/O signals for the PC CPU of the AJ71C21 are as indicated below.
The number (n) suffixed to X or Y varies with the installation

position of this module.

(1) Input signals (AJ71C21—PC CPU)

Input signals number 16: X.0 through X.F.

- BASIC Sequence
Input Signal -
Signal Designation Description ng:j:m P:\(I)kg)rdaem
Watch dog . .
Xn0 timer error Turns on when watch dog timer error occurs in AJ71C21. @] @)
X.1 AJ71C21 Turns on when the AJ71C21 has become ready after power is switched on. O O
" ready signal Turns off in the offline mode with I/F mode selector switch.
» Turns on when data has been sent from the AJ71C21 to the RS-232C
Xn2 5222123;1% equipment.
35 5 Turns off when the request to send signal, Yn+12, turns off.
4] o
. <]
‘g RS-232C ‘5 | Turns on when data from the RS-232C equipment has been received by
receive
Xn3 s data read 5 | the AJ71C21. X O
Turns off when the receive data read end signal, Yn+13, is turned off.
[} request o)
P P
RS-232C Turns on when the receive data from the RS-232C equipment has been
Xnd receive data cleared. Turns off when the receive data clear request signal, Yn+14, turns
clear end off.
X:5 RS-232C Turns on when the RS-232C transmission buffer is not vacant.
" send buffer full | Turns off when the transmission buffer is vacant.
RS-232C Turns on when the RS-232C receive buffer is full. X O
Xn6 receive buffer full Subsequent data from the receive buffer is discarded. Turns off when the
receive buffer is not full.
Xn7 RS-422 Turns on when data has been sent from the AJ71C21 to the RS-422
" send end interface. Turns off when the request-to-send signal, Yn+17, turns off.
8| Rsaz2 8|, hen the data from the AJ71C21 has b ived
X-8 |8| receivedata |9 Turns o?f when ihe ata. rc:jmdtte A as Iee\? rescetlve .
S| read request | urns off when the received data read end signal, Yn+18, turns on. % O
o a
o o | Turns on when the received data from the RS-422 equipment has been
%9 |Z| recsmarmta |Z | cleared.
" ece a Turns off when the receive data clear request signal, Yn+19, signal turns
clear end off
XoA RS-422 Turns on when the RS-422 transmission buffer is not vacant.
" send buffer full | Turns off when the transmission buffer is vacant. o
X
X.B RS-422 Turns on when the RS-422 is full and subsequent data from the receive
" receive buffer full | buffer is discarded. Turns off when the receive buffer is not full.
: Turns on when data has been written in RAM.
XoC RAM write end Turns off when the RAM write request signal, Yn+C, is turned off.
| Turns on when data has been read from RAM.
XaD RAM read end | 0 off when the RAM read request signal, Yn+D, turns off. X O
Turns on when an error occurs while data is being written to and read from
XnE RAM error the RAM.
Turns off when “0” is written at 5FCH in the buffer memory.
Turns on when an AJ71C21 battery error occurs.
XoF Battery error Turns off when battery voltage is normal. O O

The signals marked with “O" can be used by users. On the other hand, signals
marked with “X” cannot be used by users as they are used by the system.

Table 3.6 List of Input Signals

POINT

internal relays.

Y(Y.0 to Y.F) corresponding to X.0 to X.F may be used as

3-8
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(2) Output signal (PC CPU—AJ71C21)

Output signals number 16: Yu+10 to Ywu+iF.

. BASIC Sequence
g:'ts:: Dezlg::tlion Description Program Program
9 9 Mode Mode
Yn+10
— Not used X X
Yn+11
Yoii2 RS-232C When turned on by the sequence program, the data stored
! _| send request | in the AJ71C21 buffer memory is sent to the RS-232C.
o
o -
Yoir3 g reESivz:igta Turns on when the receive data arriving from the RS-232C
R~ and stored in the AJ71C21 has been read. X O
o read end
o
z .
Yoird reESivz:figta When turned on by the sequence program, clears the
m receive data from the RS-232C.
clear request
Yn+15
— Not used X X
Yn+16
Yoii7 RS-422 When turned on by the sequence program, the data stored
i send request | in the AJ71C21 buffer memory is sent to the RS-422.
E] }
Vo8 38 recF\:v:Zdzata Turns on when the data arriving from the RS-422 and
i o stored in the buffer memory has been read by the PC CPU. X O
a5 read end
o
Yoii9 z " R?\;42dzata When turned on by the sequence program, the receive data
o ecetve from the RS-422 is cleared.
clear request
Yot+1A
— Not used X X
Yn-HB
RAM write When turned on by the sequence program, the data stored
YntiC request in the buffer memory is written to the AJ71C21 RAM
memory. x O
RAM read When turned on by the sequence program, the data stored
YatriD in the AJ71C21 RAM memory is read into the buffer
request
memory.
Yn+1E
— Not used X X
Yn+1F

Table 3.7 List of Output Signals

The signals marked with “X"” cannot be used by users as
they are used by the system. If an attempt is made to use
these signals in the sequence program (ON/OFF), the
performance of the AJ71C21 cannot be guaranteed.

39
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3.6 Buffer Memory

The AJ71C21 has a buffer memory (not battery backed) for
communication of data with the PC CPU. The assignment of this
buffer memory is described below.

The buffer memory assignment is as follows for the BASIC
program mode and sequence program mode. The user cannot use
the memory in the BASIC program mode, only in the sequence
program mode.

Buffer memory
composition in
sequence program mode

On
No protocol area | ------ Refer to Section 6.1.2.
5FO0u
Memory area | ----e- Refer to Section 6.2.1.
DEF«
3-10
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4. SETTINGS AND PROCEDURES REQUIRED FOR OPERATION

4.1 Settings and Procedures Required for Operation

This section describes the settings and procedures required for
starting up the system employing the AJ71C21 are described

b

elow.

Establish the system configuration

'

Use the AJ71C21 to perform the
A3MCPU BASIC functions (BASIC
program mode)

AJ71C21 hardware setting

(1) YF mode setting

(2) Program mode setting (No. 1)

(3) RS-232C terminal setting (No.2
and No.3)

(4) RS-422 terminal setting (No.4
and No.b)

(5) RS-232C communication mode
setting (SW1 through SW8)
(6) RS-422 communication mode
setting (SW9 through SW16)

v

Individual station loopback test I

i-.Refer to

Manual.

4

Operation I

---Refer to Section
4.4,

---Refer to Section
4.5.1.

the A3M-BASIC

SWOGHP-MBSIC Operating

i

Communicate with the external
equipment without protocol (sequ-
ence program mode)

AJ71C21 hardware setting

(1) I/F mode setting

(2) Program mode setting (No.1)

(3) RS-232C communication mode
setting (SW1 through SW8)

(4) RS-422 communication mode
setting (SW9 through SW16)

---Refer to Section
4.4,

L

RAM check

—l..

4

-Refer to Section
4.5.2.

Llndividual station loopback test |--'Refer to Section

Y

I External wiring

| J

program

Initial setting with the sequence|-

/

Creation of data
program

communication |-

4

Operation

4.5.1.

-Refer to Section

6.1.

‘Refer to Section
6.1.
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4.2 Handling Precautions

This section describes the precautions to be taken when handling
the AJ71C21.

(1) Use care not to let the AJ71C21 plastic casing and its terminal
block fall. Do not subject them to undue impact.

(2) Do not attempt to remove the printed circuit board from the
casing or a malfunction will result.

(3) Do not allow foreign matter, such as wire offcuts, to enter the
module. If any are present, remove them from inside the
module.

(4) Tighten the module mounting screw as indicated below (not
required in normal use).

Tightening torque range
Screw kg-cm (Ib-inch)
Module mounting screw (usually unnecessary) (M4) 8 (6.93) to 12 (10.4)

(5) When loading the module on the base, hook it to the base
securely. To remove the module, completely unhook it before
pulling it forward.
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4.3 Nomenclature

4.3.1 Nomenclature

The names of the AJ71C21 components and details of the LED
display are given below.

—

Av71c21[:

Printed circuit board

|

]

B
BASIC

o
£ gonn
ZZ  Dobiic

T0Z—m BoDoZ

4

Bt
s
(-(ig
paspamy
PIRATIA
DEOGZOB2
[51]

<<

10003
2220
=

fe20900

e
=

@ RS-422

plele]efs o1

L

setting switch

RS-232C/RS-422 terminal.

No. Cor:\:: ::Ir;ent Description Refer to
Used to display the operation status,
.. ] . S Referto
. conditions during link communication, .
@ Display LED D Section
error definitions, memory status, and
4.3.2
other data.
@ I/F mode Used to select a desired I/F mode Refer to Sec-
setting switch | Set to "0” prior to shipment. tion 4.4.1
RS-232C Refer to
communication | Used to set the RS-232C communication -
€) . L Section
mode setting specifications.
h 4.4.3
switch
RS-422 Used to set the RS-422 communication Refer to
@ | communication specifications Section
setting switch P ) 444
RS-232C For connection with external equipment Referto Sec-
connector quip ' tion 4.6.2
RS-422 . . . Refer to Sec-
® connector For connection with external equipment. tion 4.6.3
@ I/F terminal Used to set the program mode and | Referto Sec-

tion 4.4.2

4-3
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4.3.2 LED display

This section describes the LED designations and the meaning of

LED display.
RUN | O O | BAT. ERR.
2sD| O O | CPU RW
2RD | O O | BASIC
4sD| O O
4RD | O O
o O
O O
ONLINE| O O
FFMT| O O | 2-C/NN
FOPN| O O |2Pss
FACS| O O | 2810
2TERM | O O | 4-C/N
4TERM | O O | 4-P/S
O O | 480
2-SBUSY | O O | 4-SBUSY
2-RBUSY [ O O | 4RBUSY
Initial Mode in Use
LED Meaning of LED Display LED ON LED OFF State of
LED BASIC Sequence
RUN Normal run display Normal Error ON O O
2-SD RS-232C send status Flickers during data sending. OFF O O
2-RD RS-232C receive status Flickers during data receiving. OFF O O
4-SD RS-422 send status Flickers during data sending. OFF O O
4-RD RS-422 receive status Flickers during data receiving. OFF @) O
ON LINE | Online/offline status Online l Offline OFF O O
F FMT Memory format status Lights when formatting is complete. OFF O X
F OPN Memory open status File open File close OFF O X
F ACS File access status During file access File not accessed OFF O X
VT220/printer
2-TERM RS-232C connector connected GPP connected OFF O X
VT220/printer
4-TERM RS-422 connector connected GPP connected OFF O X
2-SBUSY | RS-232C send buffer status Buffer is not vacant. Buffer is vacant. OFF O O
*2-RBUSY | RS-232C receive buffer status Buffer is full. Buffer is not full. OFF O O
BAT.ERR. | Battery status Error Normal OFF O O
o . Flickers during communication with PC
CPU R/W Cc_;mmumcatlon with PC {remains lit when there is no communication) ON O O
BASIC Program mode setting BASIC program mode Sequenniid%rogram OFF O O
Results of communication
*2-CIN | [otween RS.232C and PC CPU Access error Normal OFF O O
*2-P/S RS-232C parity status Parity error Normal OFF O O
*2-SI0 RS-232C SIO status Overrun, framing error Normal OFF O O
Results of communication
*4-C/N between RS-422 and PC CPU Access error Normal OFF O O
*4-P/S RS-422 parity status Parity error Normal OFF O O
*4-S10 RS-422 SIO status Overrun, framing error Normal OFF O O
4-SBUSY | RS-422 send buffer status Buffer is not vacant. Buffer is vacant. OFF O O
*4-RBUSY | RS-422 receive buffer status Buffer is full. Buffer is not full. OFF @) O

The LEDs marked with * remain lit after normal condition have been restored.

Table 4.1 LED Display
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4.4 Switch Settings

This section describes how to set the communication specifica-
tions and relevant switches.

When the setting has been changed, change the PC CPU power
switch position from OFF to ON or reset the PC CPU. For examples
of switch settings, refer to Sections 2.3 and 2.4.

4.4.1. I/F mode setting

Setting
Mode | Jiodle
Setting Swit cl? Sequence Remarks
Switch Number BASIC program mode program
mode

RS-422 console

. Set to mode “0” prior to
RS-232C general- Online shipment.
purpose port

0 Online

RS-422 general-
1 Online purpose port

RS-232C console

Not used

RS-422 general-
purpose port
2 Online Not used
RS-232C general-
purpose port

1. GPP allows connection
with the RS-422 only.
Upon connection with
the GPP, the com-
munication specifica-
tions are switched to

3 Offline bagkup automatic setting

File access with GPP ofﬂ}/ne mode.

GPP 2. The RS-232C can be
used as a general-
purpose port (provided
that the mode has
been changed from
online to offline).

Memory

a
to Not used
7
. RS-422/RS-232C com-
8 For line test munication check
9 For RAM check Used for the AJ71C21-S1
only
A For delivery inspection
B
to Not used
F

Table 4.2 I/F Mode Setting
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(1)

(2)

It is not necessary to change the PC CPU power switch position
from OFF to ON or reset the CPU for mode change purposes
under either of the following conditions.

Online mode (0,1,2)—0ffline mode (3)

Online mode (0,1,2)—0Offline mode (3)—0Online mode (0,1,2)
(The mode becomes online when the original switch number
is selected. The mode remains offline when the Switch
number other than the original one is selected.)

When the system has been started up in the offline mode (3),
the mode connot be changed to online, first change the mode
swich position to online (0,1, or 2) and then reset the CPU.
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4.4.2 Program mode and RS-232C/RS-422 terminal settings

Setting Switch Position

Necessity of
Switch Setting

Appearance Setting
of S?tting Switch Setting Remarks BASIC | Sequence
Switch OFF ON program | program
mode mode
Program mode Sequence BASIC
No. 1 setting program mode | program mode O ©
No. 2 IType connected | VT-220 | Not used | Not used || valid in the
= RS-232C terminal |[——— OFF o Basic  prog-| O
o Cm No. 3 setting OFF ON ON y
3| .
4 g No. 4 [ Type connected | VT-220 [ Not used GPP
5
s| Cm RS-422 terminal ||—OFF OFF ON o
7l Cm No. 5 setting OFF ON ON
8|
No. 6
No. 7 Not used — — — —
No. 8

Table 4.3 Program Mode and Terminal Settings

(1) When the GPP is connected to the RS-422 port, it is not
necessary to set the communication specifications since the

GPP specifications are automatically set.

(2) Have the RS-232C/RS-422 converter on hand when connecting
the VT-220 to the RS-422 port.
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4.4.3 RS-232C/RS-422 communication mode setting

. . e Necessity of
A Setting Switch Position Switch Setting
ppearance Setting .
Ofovei::g Switch Setting Remarks BASIC |Sequence
OFF ON program | program
mode mode
sSWi1 Ri‘.2320 data 7 bits 8 bits
It setting
sSw2 Baud rate | NOt | 600 | 1200 | 2400 | 4800 | 9600 |19200| Nt
SW3 RS-232C OFF | ON [ OFF | ON | OFF | ON | OFF | ON
transmission || OFF | OFF | ON | ON | OFF | OFF | ON | ON
—onl SW4 | speed setting (| oFF | OFF | OFF | OFF | ON | ON | ON | ON
swi| R
swz| OO |l sws R.S'ZSZC No Yes
sws3| Cmm parity check
swa|
sws| Cm valid only | ©
sws| CH RS-232C when par-
sw/{CR || SW6 parity Odd Even ity check
sws| (IR setting on is
selected
swy |RS:232C stop 1 bit 2 bits
bit setting
Communica-
SW8 | tion control XON/XOFF DTR terminal
setting
swg | RS-422 data 7 bits 8 bits
bit setting
SW10 Baud rate | NO | 600 | 1200 | 2400 | 4800 | 9600 | 19200 | MO
SW11 RS-422 OFF ON OFF ON OFF ON OFF ON
transmission || OFF | OFF | ON | ON | OFF | OFF | ON | ON
. ON|| SW12 | speed setting (| oFF | oFF | OFF | OFF | ON | ON | ON | ON
swo | CIH
swio| T RS-422 parity
swi1| Cmm SW13 check No Yes
swiz| Cmm O O
zwa (| Valid only
4 RS-422 parity when par-
swis| Cm || SW14 setting Odd Even ity check
swis| Cm is selected
swis | RS-422 stop 1 bit 2 bits
bit setting
Communica-
SW16 | tion control XON/XOFF DTR terminal
setting

Table 4.4 RS-232C/RS-422 Communication Mode Setting

POINT

During the XON/XOFF control, do not include the XON
(11H)/ XOFF (13H) code in the data since it is considered a
control code and processed as such.
When this code is in need as data, use the DTR control.

4-8
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4. SETTINGS AND PROCEDURES REQUIRED FOR OPERATION/ M ELSE C-A

4.5 Test Mode

This section describes the AJ71C21 individual station communica-
tion check and RAM check.

4.5.1 Individual station loopback test

The term “individual station loopback test” is the function that
tests whether the single AJ71C21 functions normally without any
external equipment. This function can be performed when the I/F
mode setting switch is set to “8”.
The procedures for the single station loopback test are described

below.

(1)} Cable connections
Connect the cable to the RS-232C/RS-422 connector as indi-

cated below.

RS-232C Cable Connections RS-422 Cable Connection
AJ71C21 AJ71C21
" Cable - Cable
Signal nu':rlirllner connections Signal nuf\l:l‘)er connections
FG 1 SDA 3
SD 2 :l SDB 16
RD 3 RDA 2 -
RS 4 RDB 15 d
s [ 5 1 A | 4 e
SDR 6 CSB 17
SG 7 RSA 5
DTR 20 RSB 18
SGB 21
SGA 7.8,20 :

Fig. 4.1 RS-232C/RS-422 Cable Connections

(2) /F mode setting switch setting
Set the mode setting switch to “8” for the line test (for details,
refer to Section 4.4.1).

(3) Single station loopback test

1)

2)

3)

4)

Setting the PC CPU power switch to the ON position or

resetting the CPU turns on the AJ71C21 ready signal,

starting an automatic check.

Order of Check

In check proceeds from the RS-232C to the RS-422. This

procedure is repeated. (The AJ71C21 automatically ex-

ecutes this check.)

Check the LED display on the AJ71C21 front panel.

Normal: The test is finished.

Error: Conduct the test again after removing the cause
of the error.

Step Required on Completion of the Test

Switch off the power, disconnect the cable, and change the

mode setting switch position.

4-9
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4. SETTINGS AND PROCEDURES REQUIRED FOR OPERATION/ M ELSE C-A

The individual station loopback test can be made when two or more modules are
mounted.

The check items for individual station loopback test and the LED
display indicating normal or error status are as shown in Table 4.5.

Check Normal Error

ltems Operation LED Indicator LED

Remarks

The data sent from the AJ71C21 RS-232C
RS-232C connector is received by 2-S10 OFF
the RS-232C connector. If the data
RS-232C matches, it is then changed by the
communication | AJ71C21 and sent. This procedure is 2-SD 2-SI0 ON
check repeated. If the data does not . [] RS-422
match, an error is indicated. Error Flickers

indication also appears when the | 5.Rp
cable is disconnected.

AJ71C21

The data sent from the AJ71C21
RS-422 connector is received by the 4-SI0 OFF
RS-422 connector. If the data match-
RS-422 es, itis changed by the AJ71C21 and
communication | sent. This procedure is repeated. If | 4-SD 4-SI0 ON
check the data does not match, an error is . b
indicated. Error indication also Flickers RS-422

appears when the cable is discon-| 4 Rp AJ71C21
nected.

—

]RS—232C

*The test is not interrupted when an error is indicated during any check.

Table 4.5 Individual Station Loopback Test
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4. SETTINGS AND PROCEDURES REQUIRED FOR OPERATION/ MIEL S E C-A

452 RAM check

The RAM check is the function that checks for faults in the
AJ71C21-S1 RAM. This function can be performed when the I/F
mode setting switch is set to 79",

Data is written in all areas ranging from the head to the final RAM

area in 1-byte steps and read. The RAM is checked by verifying the
data. (This procedure takes approximately 3 minutes.)

( RAM check )

Y

Set the I/F mode setting
switch to “9”.

Reset the CPU or switch |
the power on.

y

Check the RAM area [LED
No. 31 (4-RBUSY)
flickers].

NO

RAM check OK?

* LED No. 31 (4-RBUSY) off

¥

LED No. 32 {4-RBUSY) lit Consult your nearest
MITSUBISHI representa-
tive for details.

y

C RAM check Complete)
POINT

(1) Prior to using the AJ71C21-S1 for the first time, check
and initialize the RAM.

(2) Checking the RAM will clear all the data stored in it.

1B {NA) 66198-A
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4.6 Wiring Connections
4.6.1 Wiring precautions

To obtain optimum performance and make the AJ71C21 a highly
reliable system, noise-resistant external wiring is indispensable.
Take the following precautions when connecting external wiring
for the AJ71C21.

(1) Keep data carrying cables at least 100mm away from main
circuit wiring, high voltage cables, and load carrying wires
leading from equipment other than the PC. Do not bundie the
data carrying cable with other cables.

If the above precautions are not taken, the AJ71C21 will be
subject to adverse effects induced by noise or surge induction.

(2) Ground shielded wires or cable shields at one point only.
4.6.2 RS-232C connector connections
Typical examples of RS-232C connections are given below.

(1) DTR terminal is set according to the communication control

setting.
AJ71C21 Cable Computer
Connes:tlon Description

. . and Signal | _. .
Signal Pin No.| pirection |Pin No. Signal

FG 1 > 1 FG Frame ground
SD(TXD) 2 >< 2 SD(TXD) Send data
RD(RXD) 3 3 RD{(RXD) Receive data

RS 4 :| |: 4 RS Request to send
CS(CTS) 5 5 CS(CTS) Clear to send
DSR(DR) 6 \/ 6 DSR(DR} Data set ready

SG 7 ‘/\> 7 SG Signal ground
DTR(ER) 20 20 DTR(ER) Data terminal ready

Fig. 4.2 RS-232C Connections (DTR Terminal Setting)

(2) XON/XOFF is set according to the communication control

setting.

AJ71C21 Cor?:g;:?ion Computer
Signal  |Pin No.| 2pd Signal o no.|  signal
FG 1 > 1 FG
SD(TXD) 2 2 SD(TXD)
RD(RXD) 3 =] 3 RD(RXD)
RS 4 4 RS
CS(CTS) 5 <J |—— 5 CS(CTS)
DSR(DR) 6 6 DSR(DR)
SG 7 | - 7 SG
DTR(ER) 20 20 DTR(ER)

Fig. 4.3 RS-232C Connections (XON/XOFF Setting)
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4.6.3 RS-422 connections

Typical examples of the RS-422 connections are given below.

AJ71C21 Computer
- - Cable Connection Description
Signal Signal | Lo and Signal Direction Pin No Signal P
(reversed) | (normal) . :

SDA SDA 3 —-:><:"——‘—-—:><:: 2 RDA Receive data
SDB SDB 16 —- —— 15 RDB Receive data
RDA RDA 2 DC— - DC 3 SDA Send data
RDB RDB 15 -———— -— 16 SDB Send data
CSA CSA 4 ::><:--————-:><:-— 5 RSA Request to send
CSB CSB 17 — - 18 RSB Request to send
RSA RSA 5 r- }C— _— —:><:: 4 CSA Clear to send
RSB RSB 18 == —_——— 17 CSB Clear to send |
SGB SGB 21 - 21

SGA SGA 7.8,20 7.8,20 SG Signal ground

FG FG 1 > 1 FG Frame ground

Fig. 4.4 RS-422 Connections

*Be sure to connect the wire leading from pin No. 21 to the signal ground of the
connected equipment.

4-13
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4.7 Inspection and Maintenance

4.7.1 Battery replacement (for the AJ71C21-S1 only)

If a battery voltage is too low, the LED “BAT.ERR” on the AJ71C21
front panel will light.

A power failure, indicated by LED "BAT.ERR” does not present
problems for short periods, but, if allowed to continue for
prolonged time, data stored in the built-in RAM will be destroyed.
To avoid such a situation, it is recommended that the low-voltage
battery be replaced as soon as possible to prevent malfunctions.

Guaranteed value
(minimum)
Battery guarantee period 5 years
Backup by battery 29 days
Backup by capacitor 1.3 min
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5. BASIC PROGRAM MODE

This section describes the functions performed in the BASIC
program mode.

5.1 The BASIC Console The ABMCPU alone is capable of processing sequence and BASIC
programs in parallel.
The AJ71C21 serves as an I/F when the GPP or VT220 is used as a
console for BASIC in compliance with the BASIC functions
performed by the ABMCPU.
The BASIC console allows the development of the BASIC prog-
ram, data input in response to the input request, and data output
from the ABMCPU with the BASIC instruction.
For details on setting the AJ71C21 hardware, refer to Sections 4.4
and 2.3.

(1) A6GPP used as BASIC console

A3MCPU | AJ71C21

AB6GPP
(BASIC console)

" RS-232C device]

5.2 General-Purpose Port

The AJ71C21 is provided with one RS-232C port and one RS-422
port and can be connected with the RS-232C and RS-422
equipment as a general-purpose port.

For details on the setting the AJ71C21, refer to Section 4.4.

A3MCPU | AJ71C21

—4]
( 5y m—
| |

r RS-232C device RS-422 device
Printer, l ,> Printer, —l

computer, etc. ABGPP, etc.

5-1
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5.3 File I/0 (for the AJ71C21-S1 only)

The AJ71C21-S1 built-in RAM can be used as a file memory which
allows file operation through the GPP and file access with the
BASIC instruction from the A3MCPU.

(1) File operation through GPP
(a) Connecting the AJ71C21-S1 and GPP

Set the I/F mode setting switch on the AJ71C21-S1 front
panel to the “3” position and set the inner program mode
setting switch No. 1 to the ON position (BASIC program
mode).
Connect the AJ71C21-S1/RS-422 connector and the GPP
using the AC30R4 cable.

Switch Setting

Mode Program System Configuration
. mode
setting setting
RS-422
—ON
1 A6GPP
A3MCPU AJ71
g g €21-81 D S
4l = 0 Q
| = W~
N =! /
71 N,
o A Start up the system with SW. IGHP-MBASC.

(b) File operation
The following file operations can be performed from the
GPP to the AJ71C21-S1. For details, refer to the Type
SWOGHP-MBASC A3M-BASIC Operating Manual.
Directory display
File delete
File copy (GPP «— RAM files)
File verify '
Format
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(2) File operation by the ASMCPU (BASIC)
(a) Switch setting
Set the I/F mode setting switch on the AJ71C21-S1 front
panel to the “0”,”1”, or "2"” position and set the inner
program mode setting switch No. 1 to the ON position
(BASIC program mode).

Switch Setting
Mode Prog:"am System Configuration
. mode
setting setting
— ON
w8Eo 1| I
- o}l 23
e/ | 3| & Asmcpu | AT
hd 41 c21-81
5| 1 0
The mode | 8| &3
may be set 711 D
to either | 8] C1
0, 1, or 2.

(b) File access with the BASIC instruction
Files can be accessed from the ASMCPU with the BASIC
instruction. For details, refer to the ASM-BASIC Program-
ming Manual.

(3) Files cannot be accessed from the A3MCPU/GPP to the
AJ71C21 that does not contain RAM. If an attempt is made to
gain such access, an error is indicated on the ASMCPU/GPP.

(4) When the I/F mode setting switch is set at “3”, X.1 (AJ71C21
ready signal) is turned off.

5-3
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6. SEQUENCE PROGRAM MODE

The functions performed in the sequence program mode are
described below.

6.1 Communication with External Equipment in the No Protocol Mode

6.1.1 Basics in no protocol mode

This section describes the basics required when the external
equipment (computer, printer, etc.) is to be linked with the PC CPU
in the no protocol mode.

(1) What is “"no protocol”?
The term "no protocol” means the procedure in which the
data written in the no protocol send data area in the AJ71C21
buffer memory from the PC CPU with the instruction is
output in the identical code to the external equipment or the
data arriving from the external equipment is read by the CPU
from the no protocol receive data area in the AJ71C21 buffer

memory with the | FROM | instruction.

AJ71C21 .
] buffer memory Send via the
Write RS-232C/RS- External
PC ([T0] instruction) .| Send data 422 cable equipment
CPU 001 to 1FFu area 004 to 1FFu (computer,)
Read = koo :
printer, etc.
(| FROM | instruction)| Receive data _ Receiving
" 00w to 1FFu area 00w to 1FFu

POINT

Since the AJ71C21 does not convert data into ASCII, the
PC CPU needs to be able to handle data in ASCIl code
beforehand when such coded data is needed.

(2) Word/byte specification for no protocol communication data
Transmission data can be specified in either word or byte units
in the no protocol mode. Send data, as the default value, is
preset in word units. This setting, however, can be changed by
writing “0” or “1” at 2024/212. in the buffer memory specific-
use area.

(For details on the setting program, refer to Section 6.1.7.)

6-1
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6.1.2 Buffer memory

The term "buffer memory” refers to the AJ71C21 memory area

which is used to communicate data between the PC CPU and

external equipment, such as a computer.

The AJ71C21 stores data sent from the external equipment via the

OS area in the no protocol send buffer memory area.

The receive data is stored in the OS area until it is in the condition

that permits its transfer to the no protocol send buffer memory

(request-to-read X.3 is turned off). The data up to the end code or

equal in amount to the fixed-length data is transferred in either of

the following conditions.

D The data overflows the buffer memory area when the no
protocol send area is greater than the received data length.

@ Before the PC CPU finishes reading the data received once, the
external equipment sends the next data.

(1) Applications of buffer memory
The buffer memory has two areas: the area used by the user
and the area used for predetermined purposes.

(a) Area for user's free use

The area for user’s free use is classified into the following

two subareas.

1) No protocol mode data send area
This area stores data sent from the external equipment
in the no protocol mode.

2) No protocol mode data receive area
This area stores data sent to the external equipment
from the PC CPU.

(b) Area for specific purposes
The use of this area is predetermined. In this area, the
format for data communication is selected or the assign-
ment of the memory area referred to in Section (a) above
is changed.
The default value is written in the specific-purpose area
when the power is switched on or when the PC CPU is
reset.
The default value can be changed in accordance with the
purpose of transmission, intended application, and speci-
fications of the external equipment.

6-2
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(2) Buffer memory assighment
The buffer memory is a 1-address 16-bit configuration. It is not
backed up. )
The designation and default value of each address in the
buffer memory are listed in the table below.

Address Designation of buffer memory address . Default value
OH ENo protocol send data number storage area i
TH i ;
§ i Buffer memory area for no protocol send |
7Fu User's free area ' 1
For RS-232C ; d 0
80n (256 words) ‘No protocol send data number storage area !
81u i :
FFS 'Buffer memory area for no protocol receive ,
H h \
. .
1001 EDefauIt assignment E
1011 1 :
1 Buffer memory area for no protocol send |
17F4 User’s free area ' '
For RS-422 b ! 0
1804 (256 words) :No protocol send data number storage area !
1811 ; :
S 'Buffer memory area for no protocol receive ,
1FFu ! ,
2004 For both Error LED display area ; [+ R Section 6.1.5
RS-232C T
2014| and RS-422 |Error LED off area ! [+ Section 6.1.6
2024 No protocol word/byte specification area E 0 (word) |-~ Section 6.1.7
2031 No protocol send buffer memory head address specification area i 0
T }-“Section 6.1.8
2044 No protocol send buffer memory length specification area ' 80H
2054| For RS-232C |No protocol receive buffer memory head address specification area i 80y } s 6.1.9
. ---Section 6.1.
2064 No protocol receive buffer memory length specification area ' 80H
2074 No protocol receive end data number specification area E 127 (word) |- Section 6.1.10
208n No protocol receive end code specification area i ODOAH (CR, LF) §------ Section 6.1.11
209y ;
§ System area {not used) :
211n !
2124 No protocol word/byte specification area E 0 (word) |- Section 6.1.7
213u No protocol send buffer memory head address specification area ' 1004
. }--'Section 6.1.8
2144 No protocol send buffer memory length specification area ! 80H
2151 For RS-422 No protocol receive buffer memory head address specification area E 1804 } Section 6.1.9
T ---Section 6.1.
2164 No protocol receive buffer memory length specification area ! 80H
217w No protocol receive end data number specification area E 127 (word) |- Section 6.1.10
2184 No protocol receive end code specification area ' ODOAH (CR, LF) |-+ Section 6.1.11
219€ '
21Fu
2204 |
User's free area , o]
SEFH !

Table 6.1 Buffer Memory List

IMPORTANT |

Do not write data in the buffer memory at addresses 209.
through 2114 and 219« through since these addresses are
for use by the system.

If data is written at such addresses, the AJ71C21 will not
properly function.

6-3
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6.1.3 Program creation precautions

Take the following precautions when writing data in the buffer
memory specific-use area with the sequence program.

(1) Data write in the specific-purpose area is valid only when the
instruction of the sequence program is used.
No write can be made from the computer.

(2) The buffer memory is not backed up by the battery.
All data rewritten is changed back to default values when the
power is switched on or when the CPU is reset.
It is necessary to write the set or changed data each time the
power is switched on or the CPU is reset.

(3) Do not use buffer memory addresses 209+ through 211+ and
219« through 21F. which constitute the system area.
Do not write data at those addresses or the AJ71C21 will not
properly function.

(4) Changing the set data of each data item is allowed only when
the AJ71C21 ready signal (X.1) rises as indicated below after
the power is switched on or after the CPU is reset.

If an attempt is made to change the data during communica-
tion between the external equipment and the AJ71C21, the
AJ71C21 will not function properly.

Example: Setting is "RS-232C byte specification.”

Interlock
X»1 MO signal

FA—3A— Tor[ Hs [H202] k1 [ k1 |—

6.1.4 Handshake I/O signals

The handshake I/0Q signals include the signal which sends the data
arriving from the PC CPU to the external equipment at the time of
data communication in the no protocol mode or the signal by
which the PC CPU is capable of reading the data arriving from the
external equipment. Those signals are indispensable in the no
protocol mode.

The handshake 1/O signals are detailed below.

Signal Timing

Turned off with
th

PC CPU Ynt+tn2,7 (send request) I £ program

' Turned on with the program
Exfcernal Xn2,7 (send end)
equipment 4
Turned on with the AJ71C21

Exfcernal Xn3,8 (receive data read request) . _
equipment Turned on with the AJ71C21 Turned off with
! the program

PC CPU Y w+1u3,8 (receive dataread end)

Turned on with the program
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6.1.5 Error LED display status read

(1) Error LED display area
The error LED ON/OFF status is stored at address 200« in the
buffer memory as follows.

b15 b14 b13 b12 b11 to b6 b5 b4 b3 b2 bl b0
2000 | [ [ ] LT [ [ T ]

§F F ¥ 1 ) ]
L 2-C/N (LED No. 24)

2-P/S (LED No. 25)
2-SI0 (LED No. 26)
4-C/N (LED No. 27)
4-P/S (LED No. 28)
4-S10 (LED No. 29)
2-RBUSY (LED No. 15)
4-RBUSY (LED No. 31)

(1: ON display: Error )
0: OFF display: No error

RS-232C no protocol send data number error

RS-422 no protocol send data number error

(2) Example of error LED display area read program
The following is an example of the program with which the
error LED ON/OFF status stored at buffer memory address 200.
is read in response to the instruction of the sequence
program.

Example of the error LED display area read program (I/O
addresses 80 through 9F in the AJ71C21)

Data in the error LED

- —{_Fromp T Hs | H200 [ Do | KT | display area is read
I

at DO.
!

b15 b14 b13 to b6 bb btl b3 b2 b1 b0
po|of | 77— JoJoJoJo] 1] o] This indicates that
2-P/S (LED No.25)
is lit. (parity error
on the RS-232C
side).
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6.1.6 Error LED off

The error LED will remain lit even after normal status has been
restored once it is lit.

A lit error LED can be turned off by writing “1” into the bit
corresponding to the off request area at buffer memory address
201..

(1) Error LED off request area

b15 b14 b13 b12 b11 to b6 b5 b4 b3 b2 bl bo

on [T T T T=~-T T 111 T]
T— 2-C/N (LED No. 24)

2-P/S (LED No. 25)
2-SI0 (LED No. 26)
4-C/N (LED No. 27)
4-P/S (LED No. 28)
4-S10 (LED No. 29)
2-RBUSY (LED No. 15)
4-RBUSY (LED No. 31)

1: Off request )
0: No processing

RS-232C no protocol send data number error

RS-422 no protocol send data number error

(2) Example of error LED off request program
Example of sequence program (OFF request is made of 2-C/N
(LED No.24) and 4-P/S (LED No.28))

— F—{ Top T Hs T H201 [ Hoot1 [ ki —
1
]

\
b15b14 to b8 b7 b6 b5 b4 b3 b2 b1 b0

200« |0 ~~—TJoJoJoJ1JoJoJo]1]

POINT

(1) Off request is valid only when write is executed.

(2) Making an off request clears the data stored at error
LED display area 200.. However, the data stored at
201. will remain intact.

(3) The error LED lights again when the error definition
still remains at the time of off request.
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6.1.7 Word/byte specification

This section describes the method for and an example of
specifying the setting of communication data in either word or

byte units.
Specification Method |
b15 to b1 b0
Buffer memory address 202H/212H| I ] (Default 0: Word units)
0: Word units
1: Byte units

POINT

15 bits ranging from b1 to b15 at address 202./212. may
be 0 or 1 (the AJ71C21 will ignore this difference).

Specification Example |

To handle data in byte units (AJ71C21 I/O address: 80 to 9F; I/F used: RS-232C)

(Sequence program)

Write 1 : byte units at buffer
H H TopP I H8 I H202 I K1 I K1 memory address 202u.
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6.1.8 Send buffer memory area setting

This section describes the method for and an example of
specifying the AJ71C21 buffer memory area setting for storing the
data to be sent from the PC CPU to the external equipment.

Specification Method |

Write the head address number

f in hexadecimal notation.
b15 to b0

203w/213u {head address specification) (Default: 0+/100)
204+/2144 (buffer memory length specification) (Default: 80x)

t Write the memory length (number of
addresses) in hexadecimal notation.

POINT

(1) Do not specify buffer memory addresses 200.
through 21F. since these addresses constitute the
specific-purpose area.

(2) Use care so that the specified range does not overlap
the no protocol receive buffer memory area.

(3} When data outside the range (other than 00 through
5EF) is specified, the data in the AJ71C21 is proces-
sed as default values.

Specification Example |

To specify 220+ for head address and 100 for memory length (the AJ71C21 I/O address: 80
to 9F; I/F used: RS-232C)

(Sequence program)

{—{ F— 1oP [ Hs [ H203 [ H220 | K1 |—] write H220 at buffer memory address 203..

—— TOP | H8 | H204 | H100 | K1 |— Write H100 at buffer memory address 204s.

Address Buffer memory
Ox

—— 203« 220n Indicates that the head address is 220s.

204+ 100w Indicates that the memory length is 100x.

pm
P

))
(4

A=

> 220

to No protocol send buffer memory area

31Fu

BEF
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6.1.9 Receive buffer memory area setting

This section describes the method for and an example of
specifying the AJ71C21 buffer memory area setting for storing the
data to be sent from the external equipment to the PC CPU.

Specification Method l

hexadecimal notation.
b15 b0
20542154 (head address specification) (Default: 80+/180w)
206+/216u {buffer memory length specification) {Default: 80u)
LWrite the memory length (number of
addresses) in hexadecimal notation.

Write the head address number in
tor

POINT

(1) Do not specify buffer memory addresses 200.
through 21F. since these addresses constitute the
specific-purpose area.

(2) Use care so that the specified range does not overlap
the no protocol receive buffer memory area.

(3) When data outside the range (other than 00 through
5EF) is specified, the data in the AJ71C21 is proces-
sed as default values.

Specification Example |

To specify 400+ for head address and 120. for memory length (the AJ71C21 I/O address: 80
to 9F; I/F used: RS-232C)

(Sequence program)

| F— ToP [ He [ H205 | H400 | K1 —| write H400 at buffer memory address 205s.

‘—{ TOP | H8 [ H206 | H120 [ K1 |—{ Write H120 at buffer memory address 206w.

Address Buffer memory

On

A B
EZOSH 400w Indicates that the head address is 400..

206w 120u Indicates that the memory length is 120s.

kY

»400m

to No protocol send buffer memory area

51Fu

5EF
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6.1.10 Receive end data number (fixed length) setting

This section describes the method for setting the receive based on
fixed length and the receive data number and gives an example of
the sequence program.

Specification Method I Write the receive data number.
(Default, 127 words)

b15 to b8 b7 to b0

Buffer memory address: 207w/217x
Buffer memory address: 2084218k F F F F

Write FFFFu.

POINT

(1) Set the receive data number range as follows.
Receive data number < no protocol buffer memory
length—1 (in word units)

Receive data number < (no protocol buffer memory
length—1) X2 (in byte units) ,

When the receive data number exceeds the no
protocol receive buffer memory length, the value of
the no protocol receive buffer memory length be-
comes the receive end data number.

(2) The choice between the word and the byte units
depends on the specification described in Section
6.1.7.

Specification Example |

To set the receive data number to 15 words for receiving based on the fixed length
(AJ71C21 1/O address: 80 to 9F; I/F used: RS-232C)

(Sequence program)

.——‘ ‘—u TOP | H8 l H207 I K15 | K1 I— Write "15” at buffer memory address 207u.

Write HFFFF at buffer memory address 208. to
TOP l h8 J H208 l HFFFF I K1 l specify the fixed length.

IB (NA} 66198-A
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6.1.11 Receive end code setting

This section describes the specification method for setting and
changing the end code and gives an example of the sequence

program.

Specification Method |

b15 to b8 b7

to b0

Buffer memory address: 2084218« | 0 0 |

| (Default: 0DOAW (CR, LF))

[

Write any desired end code.

Be sure to write 00u into the upper 8 bits.

POINT

range of 00

(1) The end code can be changed as desired over the

to 1FF..

(2) With the preset receive end data number setting, the
receive ends when either the end code or set data
number is reached, whichever comes first.

Specification Example l

(Sequence program)

F - Top [ ns [ Hoos | Hooos | k1 |

To change the end code to ETX(03.) (AJ71C21 I/O address: 80 to 9F; I/F used: RS-232C)

Write ETX ASCIl code {034} at buffer memory
address 208u.

6-11
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6.1.12 Send in no protocol mode (AJ71C21—computer)

The “send” occurs when, in response to the send request signal
(Yetn2/Yw+n7) from the PC CPU, the AJ71C21 outputs data to the
external equipment that is written in accordance with the
instruction from the PC CPU to the no protocol send buffer
memory area (hereafter referred to as the send area).

(1) Send area
Write the send data number and the send data in the send area
as shown below.
The send area is assigned O to 7F« (for the RS-232C) or 1004 to
17F. (for the RS-422) as default values.
The send area can be changed according to the specific data
send purpose and the external equipment specifications (for
details on the changing method, refer to Section 6.1.8).

Address Buffer memory
(default)
0 Send Send dat b .
1: area L.28ne. & dta_number . . Siemfy the data number to be sent with the
to for Send data instruction.
7F4| Rs-232C « Successively send the send data starting at

the smallest address.

1014} area Q| instruction.
to for Send data » Successively send the send data starting at
17Fu|_RS-422 the smallest address.

1004| Send __Sg_r]q_d_qt_q_ngr_r]pge_r__p « Specify the data number to be sent wiCh the
ﬁ-T

(2) Send procedure
The procedure for outputting the data stored in the send area
to the external equipment is described below.

Procebure Computer 1 word data is represented in 2 characters.
T : LI T 1 1T 1
AJ71C21 + Send data |
1 1
P
! 1to :
<LHEL'H; tLHiLH
Send end Xa2, 7 )
/
Request to send  Yuw+y 2, 7 /

processing Turned on/off in program
(send data number)
send data

POINT

(1) When the send data number is greater than the send
area or when the send data is “0”, a no protocol
send data number error occurs. As a result, the 1"
that represents send error information is written
into an upper bit (b14/b15) in the specific-use area
200. (error LED display area) (for details, refer to
Section 6.1.5).

(2) The send data number stored at the head address
cannot be sent as data.

PC CPU
(program)
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(3) Example of send program

A

Example 1: In word units (buffer memory assignment with default vaIues)|

I/0 address: 80 to 9F; I/F used: RS-232C).

Computer

| L T : ) :

AJ71C21 ! ¢
[} ] §

AJl71c2lr Gt

o TIRE

i 4t 870, 31648 320 13T 2d 0D DA

) \\ T§
Yy
e

)
]
: 10 bytes/2 = 5 words

To send or output "AJ71C21” CR, LF from the PC CPU to the external equipment (AJ71C21

Request to f/ Send data
send Y92 \O number
PC CPU 2
{program) processing
(Example of PC CPU) @ Address
X0 X82 Y92 DO{ o0k, 05w 0n[ oo, 05w
} — AsC | AJ71C21 [ D1 |4 @ o1 [ W
H, H H, H
Send +—— MovpP | k5 [ Do | 4@ 10 | I ORI NG
instruction 7 H, H H, H
$—— MovP [HoAoD | D5 |4 ® 1| = p3[ @ (€ > ,l[e©
C 32u, 43w 324, 43w
TOP | H8 | HO | DO | K6 @ 2 ) (M () ()
1 D41204, 31u 44120m, " 314
] ® D5LLF (CR) 5, | [LF) (CR)
X8 Send data 0AH, 0ODs 0AH, ODu
—} RST ® Sequence program AJ71C21
data memory Buffer memory
6-13
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A

Example 2: In byte units (buffer memory assignment with default values)l

To send or output “"AJ71C21” CR, LF from the PC CPU to the external equipment (AJ71C21
I/0 address: 80 to 9F; I/F used: RS-232C).

Computer

!
1
1
c'2

AJ71C21 A

L
Ji17 £] 10 bytes

T
H !
t [}

1
! 1
| 1
I 1
| 1

|
A0 V570 310430 304 310 2000 00

Send end X82 \ I? S' t
Request to f/ 1— iﬁrrfbgf e
send Y92 j% \@

PC CPU

(program)

processing

(Example of PC CPU progra@

(% Address
X0 X82 Y92 DO OaH, 0AH 0n] 004, OAm
— —{ asc | aj7ice1 [ D1}— @ o1 @ A oy
| j ) 4An, 41 @ Hl4An, 41n
retuctin —Lwove [wal o0~ @ [z o ozl K 2l o]
< (o (2) (C) (2) (C)
—— movp [HoaoD [ D5 =@/ (S 3|35 53 3l 450 A5
1 L)y (1) (L) (1)
t—{ Top [ He[ Ho] Do [ ke |~ @ D41 20,31 “120s, 310
LF) (CR) (LF) (CR
Send data D5 An. OD: L iy ODH)
® y -
X82
1 RST | yo2 s Sequence program AJ71C21
' S - © data memory buffer memory

POINT

Even when the send data is specified in byte units, the
instruction from the PC CPU is represented in word
units.

Therefore, the send data number differs from the
instruction specified data number.
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6.1.13 Receive in no protocol mode (external equipment — AJ71C21)

The “receive” occurs when the data received from the external
equipment is stored in the buffer memory area for no protocol
receive {hereafter referred to as the receive area) and the PC CPU

reads it with the | FROM | instruction.

(1) Receive area
The receive area stores the receive data number and receive
data.
The receive area is assigned 80. to FF. {for the RS-232C) or
180+ to 1FF. (for the RS-422) as default values.
The receive area can be changed according to the specific data
transmission purpose and the external equipment specifica-
tions (for details on the changing method, refer to Section
6.1.9).
For example, when the data received at one time exceeds the
receive area (127 words as default), it can be divided so as to
be appropriate for proper receiving.
It is recommended that the setting be made so that (receive
area)>(receive data number) (for an example of the receive
program, refer to remarks below).

Address Buffer memory
{default)
On Send data number « The number of data received upon the receive
814 Send --mooroooooooooooooooo end code or upon completion of fixed-length
area data receiving is received.
to for Send data- « The data is successively stored starting at the
RS-232C smallest address until the receive end code is
FFu received or until the fixed-length data number
has been received, whichever comes first
180m Send data number « The amount of data received upon the receive
Send [--ooreeieoooeoooooeooo end code or upon completion of fixed-length
1814l area data receiving is received.
to for Send data » The data is successively received starting at
RS-422 the smallest address until the receive end
TFFx code is received or until the fixed-length data

number has been received.

(2) Receiving method

To finish receiving data, two methods are available: receiving

the end code and receiving the preset data number (fixed

length).

(a) Receiving end code
One round of data receiving is completed when the
AJ71C21 receives the data specified in the end code.
The preset default is CR, LF (ODOA.). However, it can be
changed over the range 0000~ to 00FF. (for details on the
changing method, refer to Section 6.1.11).

(b) Receiving fixed length data
One round of data receiving is completed when the
AJ71C21 receives the preset data number.
In fixed-length data receiving, all data ranging from 00. to
FF« can be received since there is no need of setting
specific codes, such as end code (for details on the setting
method, refer to Section 6.1.10).
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(3) Receiving procedure

Receive end with end code | Receive end with fixed length |

No protocol receive end data number

Rovava" When the data corresponding to

Co eceive datal ng protocol end data nhumber is

Computer | 1 | ige Computer | received, receive data read re-
! HiL WL H[\ quest Xn3 is turned on.

r— End code
—— (Default: CRLF (ODOAH))

When end code is received, receive

AJ71C21 data read request Xn3 is turned on. AJ71C21
Receive data Xn1 Receive data Xn1
read request read request
Receive data Yint13, 8 Receive data Yitn3, 8
read complete n read complete (n+n3, { \\/‘
(Prc CPg ) FROM Turned on/off PC CPU FROM Turned on/off
progra processing in program {program) processing /\ i, program

(4) Example of receive program

Example 1: In word units and with end code (buffer memory assignment with default values)|

To receive "AJ71C21” CR, LF from the external equipment and store it in PC CPU at DO
through D5 (AJ71C21 1/O address: 1A0 through 1BF; I/F used: RS-232C)

! 10 bytes/2 = 5 words
Computer AL

RF \ \
Receive data N
read request X1A3

» Receive data
Receive data Y1B3 number stored
read complete g

C2

'
T

AJ71C21

PC CPU v FROM
(program) processing

@(ample of PC CPU program) Address @
801] 00w, 05H| —» DO|oon, 05w
X1A3 g1, DT A D1 W A
——— Fromp [H1a[Hso[ o [ k1|4 @ aAn, 41 4An, 41n
824 (1) @) D2 (1} (7)
_ 3, 37| @ 314, 374
——{Mmowp [ oo z | 83| @ O > {p3[@ (©
324, 43u 324, 43u
— FROMP [H1a[H81] D1 [koz]— @ ga. [0 (0 Dal i) (1
204, 31w 201, 31n
{LF) (CR) (LF} (CR)
1B3—1® 854 0A1._ 0D D5| oA, 0Dy

AJ71C21

Buffer memory PC CPU memory
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Example 2: In byte units and with fixed length
(buffer memory assignment with default values)

To receive "AJ71C21” from the external equipment and store it in the PC CPU at DO through
D4 (AJ71C21 I/O address: 80 to 9F; I/F used: RS-232C)

N
RERRE
Av,7111Ci211
Computer R B 7 bytes
BilaSitagigath| | ——<—
AJ71C21
Receive data l\
read request X83
q Receive data
Receive data voa P number stored
read complete ( S\\z’;
PC CPU FROM
(program) processing
(Example of PC CPU progra@
X83 Address
t—F——{ FrRomP [ He JHso[ Do [ K1 H @ 80400, 074 | === Do[o0N, 074
Jy (A) J) (A)
__—_I /P | Do I KZI D(TIq 81 4(Al)4, 4:1;1 ) D1 4AH, 41w
1 7 1 7
=825 P T2 2

t——1+p[pofO1] z |4 a2 © p3[ 2 ©

, 43u
(1)

+— FrROMP | H8 [H81] D1 [kozH @ 84100 31 D400, 41

Y93+ @

POINT

* Even when the transmission data is specified in byte
units, the instruction from the PC CPU is
denoted in word units. Therefore, it is necessary to
change the receive data number to the buffer memory
point number (in word units).

In the example above, 7 bytes is 7 -~ 2 = 35 or 4
words.

* When an odd byte is received, the upper 8 bits read
with the instruction becomes 00..
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Processing of receive data length > no protocol receive buffer memory length

(1) Receiving with end code
When there is too much data to be stored in the receive area received by the
AJ71C21, the receive data read request signal Xn3 is turned on.
When the PC CPU turns on the receive data read complete signal Yu+u3,
reading the remaining data becomes possible.
This procedure repeats itself until the end code is received.
Set the receive area so that the receive data length < no protocol receive
buffer memory length.

Example: To receive the 150-word data when the receive area has
80+ through FF. addresses (default values for the
RC-232C of the I/F in use).

'S End code

23
words

127 words

External equipment

Receive data read
request X3

Receive data read

complete Yw+y3
PrC CPU | FROM | FROM
program nstructlon instruction

(Read data number: (Read data number:
127 words) 23 words)
6-18
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(2) Receive with fixed length
With the receive end data number set so that it exceeds the receive area, the
no protocol receive buffer area length (default, 127 words) is processed as the
receive end data number.
Set the receive area so that receive data length is smaller than no protocol
buffer memory length.

Example: To receive 150-word data when the receive area has 80«
through FF. addresses (default values for the RS-232C
of the I/F in use).

1st data 2nd data 3rd data

127 words z 104 words 46 81 words 69
words words words

External equipment

Receive data read
request X»3

Receive data read
complete Yr+n3

PC CPU
instruction instruction instruction

Data read: Data read:
127 words of (23 words of the 1st data and
the 1st data 104 words of the 2nd data
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(5) Receive buffer memory clear
If an error is caused by malfunctioning external equipment or
other factors while data is being received from such equip-
ment in the no protocol mode, the data already received may
contain errors. For error recovery, the AJ71C21 can be
initialized by clearing all received data.
(a) Error detection
The following methods are available for detecting errors
that can occur during receiving.
1) Error LED display area read
For error detection purposes, the PC CPU reads the
error LED ON/OFF status which is stored as transmis-
sion control information at address 200« in the buffer
memory.
2) PC input signal
The ready signal and other signals from the external
equipment are connected to the PC CPU so that any
error is detected by checking the signal ON/OFF status.
(b) Receive data clear
1) Data clear range
The AJ71C21 clears all data already received and the no
protocol receive memory area is initialized.
2) Receive data clearing method
The receive data can be cleared by turning on Y4/
Y.+:9 with the sequence program.
Upon completion of receive data clear, the AJ71C21
turns on X.4/X.9.

Example of receive data clear program (I/F in use: RS-232C)J

Receive
buffer clear

AJ71C21

Receive data clear complete X«4 }

Receive data clear request Yu+nd ——t/

Data clear instruction

} lLSET | Yintnd
Xod
t 1RST | Yornd
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6.2 Data Read/Write (Only for the AJ71C21-S1)

6.2.1 Data read/write

The AJ71C21-S1 incorporates a 320K byte RAM which can hold a
great deal of data. The PC CPU can write data to read data from
this memory space which is used as an external auxiliary register
for the PC CPU.

When connected to the GPP, the RAM permits the memory
contents to be stored on a floppy disk.

Access (write/read) from the PC CPU to the AJ71C21-S1 RAM
memory is gained in 4K byte units via the buffer memory by
switching the bank (RAM number specification).

PC CPU Address Buffer memory
On
No protocol
area
320 KB
5FOn i
/
- 76
Option
SFBx (verify ON/OFF) —t‘,\ RAM 0
S5FCu| Error number (4 KB) 77
S5FDx| RAM number RAM 1
Transfer head : (4 KB)
SFEx address 78
Transfer word
SFFx
ber RAM 2
Data m —>
. - 600 (4 KB)
lnSIon Memory area | Data 79
-TO to
instruction <:gFF {4 KB) <: RAM 3
H //

The memory is delimited in 4K byte units and each delimited
memory is called RAM. The RAMs are numbered 0 to 79.
The memory is accessed in 4K byte units and no access is gained
when any RAM number is skipped.

The data stored in the buffer memory is written at the same
address as that in the RAM with the specified number. The data
stored in the memory is read at the same address in the buffer
memory by specifying the RAM number and the head address.

The buffer memory option area is used to specify the verify
ON/OFF between the buffer memory and the RAM at the time of

RAM write.
b15 to b1 b0
5FBu| 11
L— write either 0 or 1.
Either 0 or 1 may be 0: verify OFF
written between b1l 1: verify ON

and b15.
In the event of the occurrence of a verify error, store error No. 5 at

5FCw in the buffer memory area. After removing the cause of the
error, clear the error number and rewrite.
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For the AJ71C21 hardware setting, set the I/F mode setting switch
on the front panel to the "0” position and set the inner program
mode setting switch No. 1 to the OFF position (sequence program

mode).
Switch Setting
Mode Program System Configuration
. mode
setting setting
/-Sequence program mode
— ON 7
11 @
2| C3
31 pc | Au71
41 CPU |C21-S1
51
6] 0
= S o e
Only applicable to the AJ71C21-S1

6.2.2 1/0 handshake signals

The term "1/0 handshake signals” refers, among other things, to
the signal which is used to output data from the PC CPU to the
memory or by which the PC CPU becomes capable of reading the
data arriving from the memory. This signal is indispensable when
the PC CPU is used to write data to and read data from the RAM
memory space.

The /O signals for handshake are detailed below.

Signal Timing
. Turned off
PC CPU |Yw+nC  (requestto write) in
f program
i Turned on in program
RAM XnC (write complete) Turned on by the AJ71C21
RAM XnD (request to read) !I
| Turned off by the AJ71C21 Turned off
in program
PC CPU |Yw+nD {read complete) Turned on in program
6-22
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6.2.3 RAM write

This section describes the procedure for writing data from the PC

CPU to the AJ71C21-S1 built-in RAM.

(1) The RAM number, transfer head address, transfer word
number, data required to set data verify ON/OFF during write,

and other data is read from the user’s program for storage in
the specified buffer memory.

Bu“:; dl\:l:sr;mry Set Data Data Set
5FB Verify ON/OFF 0: verify OFF; 1: verify ON
5FDu RAM number 0to 79
5FEu Write head address 6004 to DFFy,
5FFn Write word number

1 to 2048 words

(2) Write procedure

CPU

AJ71C21-S1

RAM write complete X.C

RAM write request Yw+uC

processing ><\
\

|

)

c !

PU—2-port RAM !

, 2-port RAM—RAM

POINT

The RAM can be checked for abnormality and the RAM
memory can be initialized by checking the RAM.
For details on the RAM check, refer to Section 4.5.2.
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(3) Example of write program
The "AJ71C21" ASCII data is written at addresses starting at
700+ in the memory RAM No.10. In the event of an error, the
error number is read at D20 (AJ71C21 I/O addresses: 80 to 9F).

Sequence program AJ71C21-81
data memory buffer memory RAM 10
N ®
A DO[ O000Ax 5FDu|  0O00Ax
©
J .
D1| o700« | >  5FEs| 0700
7
D2 00044 B5FFu 00044
"W e .
W) A |-
D DR
C 3 4An, 41w S~
(1 @ [) (A NS
D4 700 700
2 l®:> 31y 3% | g [ ann, 414 004 4An a4t
2) (C) m @ n @
1 ps| Q A 70 : 701
J 32, 43 I 314, 374 % "I 314, 37
D6 () (1) 202+ (2) (© 702 2y (C)
204, 31u 324, 434 | 324, 434
S~ () (1) (L) ()
Y03 20, 310 | 7% 20, 31
X Kaac vaar @81 P H H K K
_‘}{BGB 3 3 —i}+ —{T0 @ess @5FR | 1 H Verify ON specification
Write Request Ready P K
L instruction to write signal [HOU 1A 08 3 YRAM number 10
FH .
- {MOY 8788 D1 @D Write head address: 700w
FK .
= LHOU 4 p2 N JData written number: 4 words
- b—————TASC RJ7IC21 PI H (© Data written: AJ71C21
PH i ¥ @ RAM number, write address, and write
- ————770 @&#g& @5Fp D@ 3 H data number are written to the buffer
FH H K memory.
- —T0 #8688 @ve@ 03 4 X @ "AJ71C21" is written at address 700H.
L {SET  Y89C H ® The RAM write request signal "Y9C” is
FH H K set. ]
- ———T{FROM 8888 @SFC D28 1 3} The error number is read at D20.
_ﬂaﬁnL {RET  ¢AIC H The write request signal is reset upon com-
Write complete pletion of RAM write.
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6.2.4 RAM read

This section describes the case when the data stored in the
AJ71C21-S1 built-in . RAM is read to the PC CPU.

(1) Memory data

Buffer Memory ltem Data
Address
5FDw RAM number 0to 79
5FEu Stored data head address 600+ to DFFu
5FFx Read word number 1 to 2048 words
600+
to Stored data area
DFFu

(2) Read procedure

CPU FROM | processing X
2-port RAM—RAM w
N\

AJ71C21-81 RAM—2-port RAM

~_ A

RAM read complete X.D

RAM read request Y1n+1)D_J/

The RAM read request signal Y.+.D is turned on and off by the
seguence program.
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(3) Example of read program
The "AJ71C21" ASCHl data is written at addresses starting at
700+ in the memory RAM No0.10. In the event of error
occurrence, the error number is read at D20 (AJ71C21 I/O
addresses; 80 to 9F).

Sequence program AJ71C21-51
data memory | lqufer memory RAM 20
DO 0014u 5FDx 00144
@ @
C>{ D1| 0800 [> 5FE«| 0800
D2 0004+ 5FF+ 0004+
W @ S W) (A
800
P10l 4a,, 414 8004l 4., 41 "l aAs, 414
1 7 1 7 1 7
D11 (1 (@) @ 801“()() @801H()()
314, 37x <:] 314, 37u <.:] 314, 37u
D12 (2) (C) 8024 (2) (C) 802+ (2) (C)
324, 43w 324, 43u 324, 43u
(L) (1) (L) (1) () (1)
D13 80 3
200, 3w | B 200 3t [ 8034 504, 31
Xaan Ya9p K@ai P K N
F— I —} {Hoy 2@ pa H RAM nomber 20
Read Request Ready -
instruc- to read  signal [HOY @888 Dt X 1 (D Stored data head address: 800w
tion
= [HDUP 5 2 H J Read data number: 4 words
Py H K, ® RAM number, data storage address, and
- ——T70  @@#8 @SFD DA 3 1 read data number are written in the buffer
memory.
- {SET Y890 H (3 RAM read request signal “Y9D” is set.
$agp vasD P H K ® The 4-word data is read at 8004 upon
i — —{FROM 0R88 @388 D16 4 3 completion of RAM read and written at any
Read address after D10.
- complete -[R5T  ¥890 H RAM read request signal “Y9D” is reset upon

completion of FROM processing.
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6.2.5 RAM error read and clear

If an error occurs while data is being written to or read from the
RAM, the X-E (RAM error) signal is turned on and the error number
is stored in the buffer memory (at 5FC.).
“0" is written with the instruction. Writing "0” turns off X.E.
Next, the error definition is read. An example of the error clear

program is given below (AJ71C21 I/O addresses: 0 to 1F).

Error read

X0 XE
- +——+ rromp [ Ho | Hsrc [ Do [ k1
Error read RAM
instruction €rror

Error clear

X0

Error clear
instruction

6.2.6 Memory data backup

{ 7o [ Ho [ wsrc [ ko [ k1 }—

The AJ71C21-S1 memory remains backed-up during power fai-
lure. It can also be stored on a floppy disk when the GPP is
connected.

(1) Connection between AJ71C21-S1 and GPP
Set the I/F mode setting switch on the AJ71C21-S1 front panel
to the "3" position. Set the inner program mode setting switch
to the OFF (sequence program mode) position.
Connect the AJ71C21-S1 with the GPP using the AC30R4

cable.
Switch Setting
Mode | Program System Configuration
. mode
setting | setting
RS-422
— ON
1l cm A6GPP
2{ 3 Asmcry | g7t =
"‘Co@‘ 3| 3 €21-81 D h Q
- ° 4| 3 0 7
U= S
6| N
713 Start up the system with
1 | the SWi IGHP-MBASC.
Applicable to the AJ71C21-S1 only.
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(2) The following operations are performed via the GPP.

For details on operation, refer to the A3M-BASIC Type

SWOGHP-MBASC Operating Manual.

Read: The data stored on a floppy disk is read to the
AJ71C21-S1.

Write: The AJ71C21-S1 memory data is written on the floppy
disk.

Verify: The data stored on the floppy disk is checked against
the memory data in the AJ71C21-S1.

(3) This operation does not apply to the AJ71C21 (without a
built-in memory). If an attempt is made to perform the
operation, an error indication appears on the GPP.

(4) In the backup mode (with the I/F mode setting switch set at
”3"), the X.1 (AJ71C21 ready signal) remains off.

POINT

Do not write data from the CPU to the AJ71C21-S1 RAM

being accessed in the backup mode. If this precaution is

not taken, the data in the RAM will be rewritten. Use care

not to switch the power off during data access.

Follow the suggestions given below to prevent write in

the RAM.

(1) Set the CPU to STOP.

(2) Effect interlocking so that the RAM write is done only
when the AJ71C21-S1 ready signal (X.1) is given.
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7. TROUBLESHOOTING

This section describes basic troubleshooting procedures for the
AJ71C21.

For details on CPU troubleshooting and basics, refer to the CPU
User's Manual and the A3M-MBASIC Type SWOGHP-MBASC
Operating or Programming Manual, respectively.

7.1 Troubleshooting in BASIC Program Mode

7.1.1 Troubleshooting flowchart

G

Refer to Section 7.1.2.
Troubleshooting flowchart for an
abnormal CRT

The CRT display
is faulty.

The Error
ED 2-P/S, 4-P/S, 2-SIO
or 4-Si0 is lit.

Refer to Section 7.2.1(5).
Troubleshooting flowchart for when
undecoded data is received

YES

An Error
code appears on
the CRT.

Isolate the cause of the problem and
YES . . .
take corrective action referring to
the BASIC error code list.

7-1
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7.1.2 CRT display faulty

oD

Is the I/F mode NO .
setting OK? Reset I/F mode switch.
YES
Is the AJ71C21 . .
properly connected NO Rewire connections or reconnect
. console.
with console?
YES
Is the display NO Set program mode setting switch
LED "BASIC” lit? (No. 1) to ON position.
YES
s the RS-232C/422 NO Set switches (No.2 to No.5) to posi-
terminal setting tions that match the connected
(No.2 to No.5) OK? equipment.
YES

Set the communication mode that
matches connected equipment
(SW1 to SW16).

s the communication™~_NO
mode setting OK?

YES

Does the display NO
control code comply
with specifications?

YES

Consult your nearest MIT-
SUBISHI representative for
details.

Use the console that matches dis-
play control code.
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7.2 Troubleshooting in Sequence Program Mode

7.2.1 Troubleshooting during communication with external equipment in no protocol mode

(1) Troubleshooting for flowchart

e D

The AJ71C21
"RUN” LED is off.

YES Refer to Section 7.2.1(2).
Troubleshooting flowchart for when
“RUN" LED is off

YES Set program mode setting switch to
OFF position

Is the display
LED "BASIC” lit?

YES Refer to Section 7.2.1(3).
Troubleshooting flowchart for when
communication is disabled

Communication
is disabled.

Refer to Section 7.2.1(4).
Troubleshooting flowchart for when
communication is erratic

Communication
is erratic.

Refer to Section 7.2.1(5).
Troubleshooting flowchart for when
undecoded data is received

Undecoded data
is received.

IB (NA) 66798-A
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(2) Troubleshooting for flowchart when the "RUN” LED is off

(The "RUN” LED is off)

Remove error and reset.

Is the PC CPU YES
in error?
NO

NO

Is the power
on?

| Switch on power.

YES

YES

The "RUN” LED
is lit.

Is the line
voltage within
specified range?

Adjust line voltage to the
specified range.

YES

YES
The "RUN" LED

is lit.

y

Possible cause is insuffi-
cient power capacity.

Calculate current con-
sumption.

Switch power off then on
to reset.

Is the power
supply capacity OK?

Replace power supply cur-
rently in use.

The AJ71C21 may have
run out of control due to
extraneous noise.

Switch on and off power
supply.

The "RUN” LED
is lit.

Consult your nearest MIT-
SUBISHI representative for
details.

YES

C )

Complete
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(3) Troubleshooting for flowchart when communication is dis-

abled

Communication is
disabled.

Is the cable
connection between
RS-232C/RS-422
oK?

Rewire connections.

Select the com-
munication mode
that matches the
equipment con-
nected.

communication
mode setting

Which is

Recei
abnormal, send eceive

Are display
LEDs ”“2-RD”and

or receive?

Is b15/b14
in error LED

display LEDs
2SD” and "4-SD,
flickering?

NO

or XON/XOFF

Change send data

| number/send area.

XON/XOFF control

A-RD"flickering?,

Are display
LEDs “2-S10”,
"4-Sl0","2-P/S" ,angd
"4-PIS" off]

Is buffer memoryN\NO

control?

DTR control

Is data
terminal ready
signal on?

Turn on data
terminal ready sig-
nal for equipment
connected.

YES

Conduct
loopback test.
s result OK?

Communicate
with computer.
Is result OK?

Consult nearest
representative with
details.

Complete

Check equipment
connected.

Set communication
mode that matches
equipment connect-
ed.

Reassign buffer

memory.
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(4) Troubleshooting flowchart for when communication is erratic

CCommunication is erratic)

Are wires
improperly
connected?

NO

Consult your nearest MIT- Replace cable or securely
SUBISHI representative for connect wires.
details.
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(5) Troubleshooting for flowchart when undecoded data is re-
ceived
The following is a flowchart used when the AJ71C21 receives
undecoded data which is not found in the control code
received from the computer.

CUndecoded data is received)

Does the parity
setting for the computer
and AJ71C21 match?

Does the
data length setting for
the computer and
AJ71C21 match?

Does the stop bit
setting for the computer
and AJ71C21 match?

Does the
ransmission speed setting
for the computer and
AJ71C21 match?,

Correct parity setting.

Correct data length setting.

Correct stop bit setting.

Correct transmission speed
setting.

Consult your nearest MITSUBISHI
representative for details.
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7.2.2 RAM write/read error

When an error occurs while data is being written to or read from
the RAM, the error number is stored at 5FC. in the buffer memory.
In that event, read the error number, isolate the cause of the
problem, and take corrective action.

For details on the method for reading the error number and
clearing the error, refer to Section 6.2.5.

Error N
Error Definition Description
Number
A number other than 0 to 79 has been set.
RAM b

1 number error The AJ71C21 has been accessed.
A head address has been set to other

2 Transfer head address error than 600s to DEF..
A b

3 Transfer word number error number other than 1 to 2048 has
been set.

4 Transfer area error The head address + transfer word
number —1 exceeds DFFu.

5 Verify error Unmatched data is found upon verify.

h duri

6 RAM access error The RAM cannot be accessed during

data write or read.

Table 7.1 List of RAM Errors
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APPENDICES

APPENDIX 1 Comparison in Function between the AJ71C21 and the AJ71C24-S3 (Computer

Link Module)

Module AJ71C21 AJ71C21-$1
BASIC |Sequence| BASIC |Sequence AJ7icza
program | program | program | program -S3
Function mode mode mode mode
BASIC BASIC O X O X X
Computer link
Com- | with dedicated X X X X O
muni- protocol
cation | N tocol
© protoc X 0 X o o
computer link
Data read from
Memory and write X X X O X
to memory
APP-1
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APPENDIX 2 ASCIl Code Table

Character codes used for the computer link are listed below (7-bit

codes).

MSD 0 1 2 3 4 5 6 7
LSD 000 001 | 010 | 011 | 100 | 101 | 110 | 111
0 0000 NUL | DLE | sP 0 @ P p
1 0001 SOH | DC1 ! 1 A Q a q
2 0010 STX | DC2 " 2 B R b r
3 0011 ETX | DC3 # 3 c S c s
4 0100 EOT [ DC4 | $ 4 D T d t
5 0101 ENQ | NAK | % 5 E u e u
6 0110 ACK | SYN | & 6 F v f v
7 0111 BEL | ETB / 7 G w g w
8 1000 BS | CAN { 8 H X h X
9 1001 HT | EM ) 9 | Y i y
A 1010 LF | SUB| X J z i z
B 1011 VT ESC + ; K [ k |
c 1100 FF FS , < L \ I |
D 1101 CR GS — = M ] m }
E 1110 SO RS . > N 1 n ~
F 1111 S VS / ? 0 -~ o DEL

APP-2
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APPENDIX 3 Display Control Code List

When the VT-220 is set for the AJ71C21(S1) RS-232C/RS-422
terminal setting, the following display control code is obtained.

Code Used (ASCII)
Function Description BASK_:
With VT-220 Instruction
Line feed Carriage return CR, LF code{0Dx,0Ax) —
Screen clear Total screen clear ESCH-[(5Bu)+2(32u)+J(4An) CLS
XON operation Specmcatlon.of transfer enable from DC1 code(114) .
external equipment
ificati ft fer disable fi
XOFF operation Specifica |on.o ransfer disable from DC3 code(134) _
external equipment
Escape operation | Escape sequence introducer ESC code{1Bn) -
Cursor backward BS code(08:) —
Cursor up ESCHI[(5Bu)+1(31u)+A(414) —
Cursor control Cursor down ESC-HI[(5Bu)+1(31u)+B(42+) —
Cursor right ESCH[(5Bu}+1(311)4+D(43n) —
Cursor left ESCH[(5Bu)4+1(31u)+D{444) —
Specification of cursor position at ESC +((58+)
Cursor addressing assolute P —+Line position specification—;(3Bu) LOCATE
+Column position specification+H{48)
Audible alarm Bell rings BEL code (07+) —

Display Control Code List

APP-3
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IMPORTANT |

The components on the printed circuit boards will be damaged by static electricity, so
avoid handling them directly. If it is necessary to handle them take the following
precautions.

(1) Ground human body and work bench.

(2) Do not touch the conductive areas of the printed circuit board and its electrical parts
with any non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential damage that may
arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding the text, not to
guarantee operation. Mitsubishi Electric will accept no responsibility for actual use of the product based on these
illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy yourself as to its
suitability for your specific application.

1B (NA) 66198-A



MODEL AJ71C21(S1)-U-E

MODEL 134759
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