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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 A3VTS multi-loop data link system
(hereinafter referred to as the A3VTS data link system), its
specifications, functions, handling, etc. :

The A3VTS data link system provides data links up to 65 stations (1
master station, 64 local stations) of the A3VTS system via either
fiber optic or coaxial cable.

Each station of the A3VTS data link system is configured of two
link modules that are matched to the A3VTS system with its dual
power supply and triple CPUs. ,

As shown in the following diagram, datalink processing is
conducted between the stations, in which two link modules are
mounted, via a data link that connects the modules using a duplex
loop circuit.

Master station

R LINK loop circuit

Link module
r1Link_ module

; /
Sty i ] Bt At -
[} 1 ¢
o] o — ol ©
S5 F LINK loop circuit =
k=187 a|5
ol o ol é
E|E E| E
E 13 | x|
£le .. £l.E
3|3 Local station |3
iLocal station ole i Local station
1 3|3 !
1 Qo |
| E|E 1
1 e )
] £le !
I -t | 1
I TT i
e l.. Al -a

During data link processing, processing is conducted via one of
the two loop circuits while the other one is in standby.
When an abnormal condition occurs during data link execution
and data link processing can no longer be conducted via that loop
circuit, data link processing is automatically switched to the
standby loop circuit and data link processing continues.

Master station Master station
Standby loop (R LINK) 1 Active loop (R LINK)
' 4 ] ¥
i }k tomem e [T I
O - rt a1
Active loop Standby loop _
(F LINK) (F LINK)
Local station : :Local D Local E : Local station
: Local station :statlon station | Local station i
| ' | |
! ! I 1
! 1 1
1 : ] . ]
— L E e
?_ . % F: Forward
Open circuit Open circuit R: Reverse
1-1
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1. GENERAL DESCRIPTION | /MELSECA

The duplex loop circuit of the A3VTS data link system enables
continued data link operation on one loop circuit while repairing
the other circuit. '

When the active loop is broken or a piece of equipment in the
circuit malfunctions, data link processing is automatically switch-
ed to the other loop circuit which is in standby and the
malfunctioning loop circuit is placed in standby.

Repairs can be made to the malfunctioning loop circuit by taking
appropriate action such as replacing the faulty link cable or
module. Since the loop is in standby, there is no need to shut
down the data link system.

This manual will designate the peripheral equipment, A6GPP,
A6PHP, ABHGP, and A7PU in the following manner.

A6GPP —— GPP

A6PHP —— PHP

ABHGP —— HGP : '
A7PU —— PU

The term “peripheral equipment” shall be meant to include all of
the following modules: A6GPP, A6PHP, A6HGP, and A7PU.

IB (NA) 66191-A



2. SYSTEM CONFIGURATION | /MELSEC-A

2. SYSTEM CONFIGURATION

This chapter describes the configuration and applications of the
A3VTS data link system.

2.1 Overall Configuration

The A3VTS data link system is configured of a two-tier system
consisting of a master station and local stations. The use of two

data link modules within a single station provides the duplex loop
capabilities.

Master station (A3VTS-VP21/R21 system)

AB1| AG1[AJ71|AJ71|A3VTU| A3V | A3V | A3V
VP | VP [VP21|VP21 CPU | CPU | CPU
MR21m1

; (UL

- )
Local station No. 1 Local station No. 2 Local station No. n
(A3VTS-VP21/R21 systern) (A3CPU-VP21/R21 system) (A3VTS-VP21/R21 system)
AE1{AB1]1AJ71|AJ71|A3VTU| A3V | A3V | A3V AB1|AB1 |AJ71]AJ71{ A3VTU| A3V AB1|A61{AJ71|AJ71| A3VTU| A3V | A3V | A3V
VP | VP |VP21|VP21 CPU | CPU | CPU VP | VP |VP21[VP21 cPU|-————=- VP | VP |VP21|VP21 CPU | CPU | CPU
MR21 | M1 /R21|M21 /R21 | R21
Optic fiber cabie/Coaxial cable
N / EEpipie eyl =/
Optic fiber cablef Coaxial cable
\— ~) \— / __‘) N\ ——t T AN =/
2-1
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2.2 Configuration of Master Station and Local Station Modules

2. SYSTEM CONFIGURATION - /MELSEC-A

This section describes the configuration of the master station and
local station modules used in the A3VTS data link system.

As shown in the following table, either of two systems can be
configured. The system name is dependent on the number of
A3VCPU modules used in each of the master stations and local

stations.
Number of Mounted Base Modules
omaars| g | ot | | o7 mode
(A61VP) (AJ71VP21/R21) (A3VTU) :
Ve |2 : 1 !

It is recommended that use of the ABVCPU-VP21/R21 be limited to such purposes
as monitoring since a malfunction in the A3VCPU of the A3VCPU-VP21/R21 would
terminate the sequence program and thus effect control of the overall data link

system.

2-2

18 (NA) 66191-A



2. SYSTEM CONFIGURATION

2.2.1 Module configuration of the A3VTS-VP21/R21

Power supply module

Data link module

Majority module

MELSEC-A

CPU module

Type AB1VP

Type | AJ71VP21/R21

Type

A3VTU

Type A3VCPU

Extension cable

Type

Main base unit (A30LVB)

For A68VB For Either A65B

Extension base unit
(A68VB, A68B, A65B)

Extension base unit
(A68VB, A68B, A65B)

2-3

or A68SB
Power AB1P  AB2P
supply AB1VP AB3P  AB4P
module AB5P
K'\oo;:lg Refer to the A3VTS-Type Multi-
Loop System User’'s Manual for
Special information concerning applicable
fugction modules. (Restrictions are not im-
module | Posed by the choice of base units.)
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2. SYSTEM CONFIGURATION /MELSEC-A

2.2.2 Module configuration of the A3CPU-VP21/R21

Power supply module

Data link module

Majority module

CPU module

Type

AB1VP

Type I AJ71VP21/R21

Type | © A3VTU

Type A3VCPU

Extension cable l l

‘”:W”"' ’

r 4

ACO06B

Type AC12B
AC30B

Main base unit (A20LVB)

Extension cable

Type

Extension base unit
(A68VB, AB8B, AG5B) N

For Either A65B
For A68VB or AG8B

Power AB1P  A62P
supply A61VP A63P  A64P
module A65P
VO Uit |Refer to the A3VTS-Type Multi-|

Loop System User's Manual for
Special information concerning applicable
fu'r)u:tion modules. (Restrictions are not im-
module 1 posed by the choice of base units.)

Extension base unit
(A68VB, A68B, A65B)

2-4
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2. SYSTEM CONFIGURATION /MELSEC -A

2.3 System Configurations - Cautions

This section describes precautions to bé followed when configur-
ing the A3VTS data link system and stations.

(1) Only the CPU systems listed below may be used as master
stations or- local stations in the A3VTS data link system.
Only the CPUs and data link modules included on this list may
be connected. '

._CPU module :A3VCPU ........................... 3 mOduIeS

A3VTS-VP21/R21 ——— Majority module TASVTU oovveereerevimnniininnennn, 1 module
— Data link module TAJ7TVP21/R21 -orvvervemneennens 2 modules

CPU module _A3VCPU ........................... 1 module

A3CPU-VP21/R21 Majority module TASVTU oovemrermeeerinnninnnnn, 1 module
, Data link module  AJTTIVP21/R2T overereessnses 2 modules

(2) The master stations and local stations can be configured as
two-tier systems in the A3VTS data link system.

(3) Stations in a MELSECNET cannot be connected to the A3VTS
data link system.

(4) The A3VTS data link system does not provide a backloop
function.
Care must be taken since turning off the programmable
controller power to even one station will terminate data link
processing throughout the entire A3VTS data link system.

(5) It is recommended that the A68VB extension base unit and a
- dual power supply be used in the A3VTS data link system.
If an expansion unit that does not provide a dual power supply
(A68B, A65B, A78B (for the AB1CPU)) is used and a malfunc-
tion should occur in the power supply module that is mounted
in the A68B, A65B, or A78B, processing is terminated in the
related A3VTU, AJ71VP21/R21 stopping data link operation of
the entire data link system.

(6) The A3VTS data link system does not provide functions for the
monitoring of other stations using peripheral device or the
uploading or downloading of programs.

(7} Refer to the A3VTS-TYPE Multi Loop System User's Manual
for restriction concerning applicable modules and usable utily
s/w packages.

2-5
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2. SYSTEM CONFIGURATION

2.4 A3VTS Data Link System Modules - Parts List

This section describes the modules required to configure the
A3VTS data link system.

Refer to the A3VTS-Type Multi-Loop System User's Manual for
information concerning unlisted modules since the A3VTS data
link system is equivalent to the independent A3VTS system.

M: Master station L: Local station
O: May be used

Applicable System
- Coaxial Optical x
$ | data link | data link | =
Set Type Equipment Type Qty. Description = = T 5 Remarks
o| ol & elo 8
[ 1 = | a
Q 8
HEIRIREEIRE
sl S| (3]
CPU module A3VCPU 3
Majority module A3VTU 1
Dupl tical data li i :
A3VTS-VP21 | Optical data link module | Au7tve21 | 2 | it PR 4ot nk using | olo
Power supply module AB1VP 2
Base unit A30LVB 1
CPU module A3VCPU 3
Majority module A3VTU 1
Dupl ial data li i
A3VTS-VR21 | Coaxial data link module | AJ7IVR21 | 2 | muitiple CPUS inkusing | ~ | ~ | 5
Power supply module AB1VP 2
Base unit A30LVB 1 Removable
memory cassette
CPU module . A3VCPU 1 for the A3VCPU
Majority module A3VTU 1 .
Dup! tical d ink usi
A3CPU-VP21 | Optical data link module | AJ71VP21 | 2 | goriex ghical data link using | olo
Power supply module A61VP 2
Base unit A20LVB 1
CPU module A3VCPU 1
Majority module A3VTU 1
Dupl ial data li i
A3CPU-VR21 [ Coaxial data fink module | AU7IVR21 | 2 | gnoiex@pgeal datalinkusing | ¢ | 1
Power supply module AB1VP 2 ' :
Base unit A20LVB 1 ’ '
Applicable System
- Coaxial Optical x
€ | data link data link | =
Equipment Type Description Occupied Points | & = Remarks
el &l e el e 8
gie(2| (2]2 3
HEIEIEIR 3
=l=s|=] |=]=] |8
Program capacity: 30K steps, /O points:
2048 points, M,L,S, total points: 2048 Removable
CPU module A3VCPU points, T: 256 points, C: 256 points, D: — Oj0|0 o0 O memory cassette
. 1024 points
Majority module A3VTU For data link system _ o010 O
Optical data For optical data link system master
link module AJ7IVP21 station or local station o|0o
Coaxial data For coaxial data link system master
link module AJTIVR21 station or local station oo
. Consult
Optical fiber {See 3.4) |For optical data link system _ oo Mitsubishi
representative
Coaxial cable {See 3.5) | For coaxial data link system — O|0 :\ig:nge on ueet
Main base unit for A3VTS-VP21/VR21
A3VTU: 1 module, A3VCPU: 1 module,
A30LVE | Ag1VP: 2 modules, AJ7IVP21/VR21: 2 E— oo oo
Main base unit modules may be used
Main base unit for A3CPU-VP21/VR21
'A3VTU: 1 module, A3VCPU: 1 module,
A0LVE | AG1vP: 2 modules, AJTIVP21/VR21: 2 B ol0 ol0o
modules may be used

2-6
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3. SPECIFICATIONS | /MELSEC‘-A

3. SPECIFICATIONS

This chapter describes the performance specifications and func-
tions of the data link system and the general specifications of the
A3VTS data link system.

3.1 General Specifications

The general specifications for the A3VTS data link system are
indicated below.

temperature

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

Operating ambient
humidity

10 to 90%RH, no condensation

Storage ambient
humidity

10 to 90%RH, no condensation

Vibration resistance

Frequency | Acceleration | Amplitude | Sweep Count
Conforms to *'JIS C 0911 10 to 55Hz . — 0.075mm 10 times
* ;
55 to 150Hz 1g (1 octave/minute)

Shock resistance

Conforms to JIS C 0912 {10g X 3 times in 3 directions)

Noise durability

By noise simulator of 1500Vpp noise voltage,
1us noise width and 25 to 60Hz noise frequency

Dielectric withstand
voltage

1500V AC for 1 minute across AC external terminals and ground

Insulation resistance

5MQ or larger by 500V DC insulation resistance tester across
batch of AC external terminals and ground

Operating ambience

To be free from corrosive gases. Dust should be minimal.

Cooling method

Self-cooling

Table 3.1 General Specifications

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

*1JIS: Japanese Industrial Standard

3-1
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3. SPECIFICATIONS /MELSE CA

3.2 Performance Specifications

Specifications
item
Optical data link Coaxial data link
Maximum /O points 2048 points
Maximum points usable for Input (X) 2048 points
link per station Output (Y) - 2048 points
Maximum link points in one | _Link relay (B) 1024 points
system Link register (W) 1024 points
Maximum points in one master station, Y+B+W=1024 bytes
local station , (Y=8 points/byte, B=8 points/byte, W=1/2 points/byte)
Current consumption (5V DC) AJ71VP21: 0.6A AJ71VR21: 0.8A
Allowable instantaneous power failure time 20msec or less
Communication speed 0.625MBPS
Communication method . . Half duplex, bit serial method
Synchronous method Frame sy‘/nchronous method
Transmission path Single loop, 2 units ‘
Maximum 10km (10.9kYd) Maximum 10km (10.9kYd)
Overall loop distance {1km (1.09kYd) between (500m (547kYd)
stations) between stations)
Number of connected stations Maximum of 65 units (1 master station, 64 local stations)
Modulation method CMI method
Transmission format Conforms to HLDC (Frame format)
CRC (generating polynominal X"®+X54-X5+1)
Error control method and retry after time-out
. © Loopback function on error detection or cable breakagé
RAS function © Diagnostic functions such as individual link check
Connector One-core optical connector BNC-P-3-Ni, BNC-P-5-Ni
plug (CA9103) (DDK) or equivalent
Cable S1-200/250 3C-2v, 5C-2v
Transmission loss Maximum 12dB/km
Sending level —17 to —11dBm (peak value) _—
Receiving level —32 to —11dBm {(peak value) ’ e

The overall loop distance refers to the distance from the master station sending
port to the master station receiving port via slave stations.
For both the optical fiber cables and coaxial cables, the overall loop distance is a

maximum of 10km (10.9kYd).

Overall extension distance @ @
E) ) )
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3. SPECIFICATIONS / MELSEC-A

3.3 Fu_nction List

The functions for the A3VTS data link system are described below.

. - Refer to
Function Description Section
1) For ON/OFF data communication of input (X) and output {Y) between the
Data link of input (X) master station and the corresponding local station. 6.2.3
and output (Y) 2) The maximum number of link points for input {X) and output (Y) is 2048. -
3) The minimum setting range of link IO points is 16 (_3.10 to |_% 3F).
1) For ON/OFF data communication between the master and local stations or
Data link of between local stations.
link relay (B) 2) Link relay (B) is an internal relay for the data link. 6.2.1
Y 3) The maximum number of link points is 2048.
4} The minimum setting range of link /O points is 16 {_¥ 30 to [ ¥ iF).
1) For 16 bit data communication between the master and local stations or
Data link of between local stations.
link relay (W) 2) Link relay (W) is data register for the data link. 6.2.2
Y 3) The maximum number of link points is 2048.
4) The minimum setting range of link /O points is 1.
1) The application instructions for data link, “"LRDP” and “LWTP”", enable
Read and write of communication of the present 16 bit data of data registers (D) and link
word devices registers (W), and the values of timers (T) and counters (C) between the 6.3
(T, C, D, W) master station and local stations.
2) The maximum number of link points are 32 points/time.
Loob switchin With ‘the duplex loop system, if a cable break occurs or a link module
? . g malfunctions, operation is switched to the operative loop enabling data link 6.1
unction
operation to continue.
. if a malfunction prevents data link operation, the automatic return function
Autofm atic return { automatically restores the disconnected station to the system after the R
unction A -
‘ malfunction is remedied.
. . . . . 6.4
Error detection Spemal. relays gnd registers for the data link may be monitored to determine 6.5
errors in the link circuit. 8.1
Self-diagnostic Various tests are conducted by setting the mode select switch to check Imk 4.6.2
functions module hardware and loop lines. 4.6.3
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3.4 Optical Fiber Cable Specifications

This section gives the specifications of the optical fiber cables
used for the optical data link.
The optical fiber cables require specialized techniques and special
tools for the fitting of the connector plugs. Special connector plugs
are used so ensure that the optical fiber cable is compatible with

the sockets.

tem

Standard Cable for
Indoor Cabling

Reinforced Cable for
Indoor Cabling

Standard Cable for
Outdoor Cabling

Reinforced Cable for
Outdoor Cabling

Construction

Optical fiber core

sheath

Optical fiber core

Tension

absorber
Outer

Optical fiber core

Reinforced fiber
Outer
sheath [1]
Shock
absorber
Tension
member

Optical fiber core
Interveningl  Reinforced
fiber
Tension
member
Winding
Shock
absorber
Outer
sheath [H)

il sheath (11 ¢ 2.9 (0.11)] Outer sheath Outer sheath
b $29 (0.11)
Cable diameter mm (inch) 2.9 (0.11) 6 (0.24) 6 (0.24) 13 (0.51)
60 (2.36) 60 (2.36) 60 (2.36) 130 (5.12)
Allowable 2.9 (0.11)
bending “ dia. 60 (2.36) 60 (2.36) 60 (2.36) 60 (2.36)
radius y Fwn . -
mm (inch en cable
" | is extended 120 {4.72) 120 (4.72) 120 (4.72) 260 (10.2)
Allowable Cab('e ) 20 (44) 20 (44) 40 (88) 100 (220)
tensile 2.9 (0.11
load " dia. 20 (44) 20 (44) 20 (44) 20 (44)
kg (Ib) Connector 3 (6.6)
—10 to 70C | —20 to 60

Ambient temperature . . L. . .
P Do not subject cables to such action as twisting, bending, or pulling at temperatures below 0°C.

Maximum 12dB/km
Minimum 5MHz - km
200y m (Sl type multi-component glass fiber)
250 y m (S| type multi-component glass fiber)
"1 core
30 (60.3) | 30 (60.3)
1-core optical connector plug {(CA9103)
As-2PM-B [ As2PiimcC |

Transmission loss

Transmission band

Core diameter
Clad diameter
Number of cores
Weight kg/km (Ib/kYd)
Applicable connector

1 coreX(1 to 4) cables
160 (322)

10 (20.1) |

Purchase order type AS-2PM-A | AS-2PM<.D

(1) Enter the cable length required in [ ..

-A to AS-2P-'M-C
—LeSpecify length. (Unit: m (ft))
Example: 20m (65.6ft) AS-2P-20M-A

AS-2P-_M
T

AS-2P-_M-_D , :
T“,*Specify the number of 1-core
cables {1 to 4) Specify length.
(Unit:m (ft))
— Example: Two 1-core cords of 30m
(98.4ft) length. AS-2P-30M-2D

The allowable bending radius of a cable is defined as the radius allowable for an
optical cable to which allowable tensile loads have been applied.
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3.5 Coaxial Cable

This section gives the specifications of coaxial cables used for the

coaxial data link.

The coaxial cables used are high-frequency coaxial cables “3C-

2V" and “5C-2V” (conforming to JIS C 3501).

Item

3C-2v

5C-2v

Construction

Internal I}rsulating §xtem:|__—E—

conductive material
material

conductive Sheath

material

Cable diameter

5.4mm (0.21inch)

7.4mm (0.29inch)

Allowable bending radius

22mm (0.87inch) or more

30rﬁm {1.18inch) or more

Internal conductive
material diameter

0.5mm (0.02inch) (Annealed copper wire)

0.8mm (0.03inch) (Annealed copper wire)

Insulating material diameter

3.1mm {0.12inch) (Polyethylene)

4.9mm (0.19inch) (Polyethylene)

External conductive
material diameter

3.8mm (0.15inch)
(Single annealed copper wire mesh)

5.6mm (0.22inch)
{Single annealed copper wire mesh)

Used jack type

227161-4 (Made by Nippon A.M.P.)

Applicable connector plug

Connector plug for 3C-2Vv

Connector plug for 5C-2V

Refer to Section 5.4.4 for a description of the methods used to connect connector

plugs and cables.
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4. STARTUP PROCEDURES AND SETTINGS

This chapter describes the startup procedures and methods of
setting the data link modules and other items related to the A3VTS
data link system.

Refer to the A3VTS-Type Multi-Loop System User's Manual for
information concerning modules and other items not mentioned
in this chapter.

4.1 Startup Procedures and Settings

This section describes the procedures and settings required for
the components of each module from unpacking to power
application.

( Startup procedures )

Mount base units |

T Rtk See Section 5.2.2.
Mount base units to the controller panel

Mount modules

Mount modules to the base units.

------ See Section 2.2.

Set local station numbers |

Set the station number setting of the | " See Section 4.5.
AJ71VP21/R21 of each station. '

Connect cables |

Connect either the optic fiber cables or coaxial | See Section 5.4.
cables to the AJ71VP21/R21 of each station.

l Refer to the A3VTS-Type
Multi-Loop System User’s
Manual for information

Connect programmable controller power supply |

Connect the power supply module of each | concerning the method of
station to a 110V/220V AC power source. connection.
See Section 4.2 for power
l ON procedure.
Set link parameters |
Set link parameters to the master station |:----- See Section 6.8.
A3VCPU.

!

Confirm loop circuits. |
Use the loop test mode to check the loop |~ See Section 4.6.2.
circuits of both the F and R link loops.

!

Check data_communication |

Use the peripheral test mode to set the device
designated by the link parameters to ON/OFF.
Monitor each station to ensure that data is

being communicated.
Create program |
Create sequence program for each station and | ™" See Chapter 7.
write to A3VCPU.
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4.2 System Power On Procedure

This section describes the procedure to be used when applying
power to the system.

C Power application )

A

Set all local station power switch-
es to ON. (It is not necessary to set
the switches simultaneously.)

The master station and local station
power switches may be set to ON simul-
v taneously.

Set the master station power
switch to ON.

If the master station power switch is set to ON prior to the local
station and an error in local station or loop circuits is detected by
the master station, error data is set in the special relays and
registers, and error indications are displayed on the A3VTU front
panel monitor.

After power has been applied to all local stations, normal data link
processing is possible but the error indications displayed on the
A3VTU front panel monitor will not be cleared.

When this occurs, use the A3VTU front panel INDICATOR RESET
switch to clear the monitor.
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4.3 Module Handling Instructions

This section describes the handling procedures for each of the
modules.

(1) Do not subject the case of the modules to impact.
(2) Do not touch printed cirduit boards.
(3) Prevent the entry of wire offcuts into the modules.

(4) Tighten screws as shown below.

Tightening Toique Range

Screw kg-em (Ib-inch)
I/O module terminal block terminal screw (M3 screw) 5 (4.33) to 8 (6.93)
I/O module terminal block terminal screw {M4 screw) 8 (6.93) to 14 (12.1)

Power supply module terminal block screw

. 12.1
(M4 screw) 10 (8.66) to 14 ( )

Extension cable connector mounting screw 3.7 (3.20) to 4.9 (4.24)

(5) Do not touch the fiber optic core or the tip of the connector. If
these are touched, clean them with a soft cloth. Dirt will cause
excessive transmission losses.
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4.4 Nomenclature

This section describes the nomenclature of the link modules and
base units used in the A3VTS data link system.

Refer to the A3VTS-Type Multi-Loop System User's Manual for
information concerning unlisted modules since the A3VTS data
link system is equivalent to the independent A3VTS system.

4.4.1 AJ71VP21/R21

.
AR

- 3= ’[;'

Printed Printed
circuit circuit
board board

-
_—
I e

Py
éj a J g
. = A u
AJ71VP21 ; AJ71VR21
Data link status LED indicators l
LED Description LED Description
RUN Lit when data link is normal. PRIMARY Lit during data link operation
SD Lit during data sending. STAND-BY |Lit during data link standby
RD Lit during data receiving.
Not d (Always off
Not used (Always off) ot used { ¥ )
f . Lit when error is found in RAM-
CRC Lit at code check error time RAM ERR. loaded link data
OVER Lit at data entry delay error time
RN O O termary | [ARF Lit when all data are 1
sbf O O |sTanpsy - - - Not used (Always off}
R0 | O O TIME Lit at time-out time
OO0 DATA _| Lit at receiving data error time
CC | Q Q) fnam ern Normally lit. Off during link re-
e o 8 8 UNDER Lit at sending data error time |CPU RW | o7 operations
Al m™elO O Temporarily lit when receive
®||o| vaa|O O Loor error is generated by loop circuit
rR| UNDER| O O [cPurw malfunction. Not used (Always off}
wori O O
ol Not used (Always off)
——

* The ERROR LED of the "CRC” to “RAM ERR.” is automatically turned off when
status returns to normal.

= For details of "CRC’ to "RAM ERR.”, refer to Section 8.3.

* When data link operations are conducted, the PRIMARY and STAND-BY LEDs are
turned to ON/OFF as follows.

Data Link Status PRIMARY LED STAND-BY LED
Online (data link operations active) ON OFF
Online (data link operations in standby)
Online (data link operations stopped)

OFF ON
Loop test
Self-loopback test
Malfunction in AJ71VP21/R21, or improper sta-
tion number setting OFF OFF
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STATION No. 7 80 Station number setting switches |
o,
X10 0 ©}| + Set station numbers, 00 to 64. :
S &% /| ¢« Set the number of tens of station number to “X10".
® « Set the number of units of station number to “X1”.
1 8 Wh 0] - . " "
o o\| ° en the station is used as a master station, set “00".
X1 - [|w ol = When the station is used as a local station, set “01 to 64".
s P /1 « Refer to Section 4.5 for information concerning methods to set each of the station

(Factory setting: “00") numbers.

Mode select switch

« By switching mode, the foIlowing functions are available.

Setting ! L
Number Name Description
. . Set during data link operations
0 Online (automatic loop switching provided)
1 Online Not used
2 ' Not used
® MODE 3 .
2 Loop test Set during loop circuit test
5
5 _— Not used
(Factory setting: “07) 7 Self-loopback test Set during self-loopback test

8
to — Not used
F

RESET switch l

@ o ¢ Used to reset the hardware of its own station at data link error time.
RESET » After moving the station number setting switches and mode select switch, perform
reset operation to erase the previous setting.

REMOVE | REMOVE switch |

PERMIT
» Switch permits mounting and removal of modules while the programmable
® controller power is ON.
FORBIT Module mounting/remo\lal ................................... e PERMIT Setﬁng
(Factory SEﬁing:"FORBIT") Normal data link operations ........................................ FORBIT setting
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= — . — f ]

AunviEz) Asrv@Ezl
i = e
..;.[@"' . .,5;[@"
_‘ ..
Printed circuit woon (3) Printed circuit o (@)
board ~rQ board o ©
i ] o
ﬁo-vsm!
B
Yu
AJ71VP21 AJ71VR21
Optical fiber cable connector (when AJ71VP21 is used) I
* SD(OUT)----Connected to RD(IN) of next station
e RD{IN)---- Connected to SD(OUT) of previous station
. {* FRONT SIDE
: SD (OUT)
® RD (IN}
RD (IN) SD (0OUT)
Receive data Send data
Coaxial cable connector {when AJ71VR21 is used) |
* SD{OUT)----Connected to RD{IN) of next station
* RD(IN)------ Connected to SD{OUT) of previous station
* FRONT SIDE
© sp (oun
@ : : © RD (IN)
RD (IN} SD (OUT)
Receive data Send data
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4.4.2 MAIN base unit

AR

Oogdod DDDDDD@-/@ j

. Bl &ff == oo L ama ®\‘ |
ﬂ_ @ I Ll 53 U<
Lodelo oL 4 Bl 11 1

o o & @ | .@cl)é)%)

A30LVB A20LVB

D>@

=1 ]I O]
Y roe—Y |

L_——Al

le= } |

R_P

DLIII <

POWER 1,2 connector

[POWERR] EE) 2
*» Connector for the A61VP power supply module

@ * Power supply modules other than the A61VP may not be mounted.
F-LINK, R-LINK connector
mﬁ m’ ¢ Connector for the AJ71VP21 optical data link module or the AJ71VR21 coaxial data
link module.
|

A3VTU connector

* Connector for the A3VTU Majority module

47
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A3VCPU A,B,C connector | :

_ ] {The A20LVB main base unit provides only 1 slot.)
oI o BN — ERERNC

* Connector for the A3VCPU type CPU module

— Expansion cable connector]
] » Connector for the communication cable (extension cable (AC{_%_'B)) between main

base unit and the extension base unit.

Base cover I

« Protective cover for the extension cable connector
« When using an extension cable, it is necessary to cut away the upper portion of the
connector.

Module fixing hoIeJ

« Each module is provided with hooks that fit into the module fixing holes in the main
base unit. '

Module mounting screws ]

» Each module is mounted to the main base unit with screws using these screw holes.
° o » Appropriate screw size: Mdx0.7

Base mounting guide hole

» Hole used to mount base unit to control panel, etc.
« Appropriate screw size: M5

4.8
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4.5 Station Number Setting Switch

- Master station

(00}

{00)

This section describes the procedure used to set station numbers |
using the station number setting switch located on the front of the
AJ71VP21/R21.

(1) As shown in the following figure, the numbers of the stations
connected to the SD (OUT) connector of the AJ71VP21/R21 are
set as station humber 1, station number 2, station number 3,

etc.

RD 'SD|RD sD ( ) is the setting of the station number setting switch.
Y|4y
Local station No. 1 Local station No. 2 Local station No. 64
ton | (o1 ©2) | (02 (64) | (64)
RD 5D|RD sD RD 'D|RD isD RD SD|RD iSD
AVYIAY AVYILY Ay|a:
S | L4 reey 1
S S F F F <L ________

(2) The station numbers in each of the AJ71VP21/R21 must be set
to the same number. The following provide two examples of

when.

(a) Two station numbers differ when the progr'amm'able
controller power supply is turned ON.
The message shown below is displayed on the front

monitor of the A3VTU an

conducted.

d data link operations cannot be

IXDE
- T——=The station number set in
the AJ71VP21/R21 instal-
led to the R LINK slot is
displayed in hexadecimal.
— > The station number set in

the AJ71VP21/R21 instal-
led to the F LINK siot is
displayed in hexadecimal.

POINT |

When a station number is set to “0” (master station), the

error indication is "50".

In this case, set the station number settings of the two
AJ71VP21/R21s have been set to the same number and
use the A3VTU RUN/STOP key switch to reset operations

to normal.
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(b) A data link module is replaced and the set station number
is incorrect. '
The message "STATION No. ERROR” is displayed on the
front monitor of the A3VTU. Data link operations continue.
In this case, set the station number of the new AJ71VP21/
R21 module has been set to the proper number and use
the INDICATOR RESET switch located on the front panel of
‘the A3VTU to reset operations to normal.

The INDICATOR RESET switch can be used to clear
messages displayed on the A3VTU front panel monitor.

(3) Situations (a) through (d) explain station number settings that
CANNOT be used.

(a) Settings that omit a station number

Local station Local station Local station Local station
No. 1 No. 2 No. 3 No. 4
r——-——-—-=- |
[} 1
1 1
1 1
(01) (02) L 304;

When a station number setting is made as shown above,
the condition of the F and R loop circuits of local station
number is considered abnormal and data link operations
cannot be conducted.

(b} Same station number used twice

Master station Local station Local station Local station Local station
No. 1 No. 2A No. 2B No. 3
(00) '
(01) (02) (02) (03)

[ I ) |

The following describes the situation when station No. 2 is
given to two separate stations.

+ Either of the No. 2 stations can receive information
from the master station.

» Only data sent from the station closest to the master
station is received by the master station (local station
No. 2B in this example). Data sent from the further
station (local station No. 2A in this example) is ignored.
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(c) Settings out of sequence

Local station Local station Local station
No. 1 No. 3 No. 2
(01) (03) (02)

. I L | 1

When local station numbers have been set out of sequ-
ence, normal data link processing is conducted, but
malfunction detection is sometimes precluded if malfunc-
tions occur.

(d) The setting of the number of slave station link parameters
differs with the actual number of local stations.

1) When the setting of the number of slave station link

parameters is larger than the number of the present

local station.
Example: Link parameter setting =+-+---+++--ceeee L1toL5
Actual numbers of local stations ---- L1to L4

In this case, if the master station detects some malfunc-
tion in the F/R loop circuits of the nonexistent station
(L5 in this example), data link operation cannot be
conducted.

2) When the setting of the number of slave station link
parameters is smaller than the number of the actual
local stations.

Example: Link parame{er setting c--erererereriens L1toL5
Actual numbers of local stations ---- L1to L6

In this case, normal data link processing is conducted
between the master station and local stations L1 to L5,
but malfunction detection is sometimes precluded if
malfunctions occur.

The station (L6, in this example) not set for the link
parameter cannot communicate data.
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4.6 Mode Select Switch

The following section describes the “Online”, "Loop Test”, and
"Self-loopback Test” modes which are set by the mode select
switch located on the front panel of the AJ71VP21/R21.’

4.6.1 Online setting (setting: 0)

(1) Automatic switching enabled (setting: 0)This mode executes
data link operations.
If an error is generated in the loop circuits during data link
operations, the system automatically switches to the standby
loop and data link operation continues.
When loop circuits are automatically switched, it is necessary
to set the active loop and standby loop of the master station to
online (automatic switching enabled), and the active loop and
standby loop of the local stations to online (automatic
switching may be either enabled or disabled).
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4.6.2 Loop test setting (setting: 3 or 4)

This test mode checks a particular loop of an entire loop circuit.
Test data is transmitted from the master station checking all the-
stations for correct data link operations.

| Test Procedure]

(1) Connect optic fiber cables and coaxial cables in normal
configuration. '

Master station

Local station Local station Local station
RD{SD
RDiSD| - RD{SD RD:SD

(2) Set the link parameters to the A3VCPU of the master station.

(3) Set the mode select switch of the AJ71VP21/R21 of the master
station to either "3” or "4",

(4) Set the mode select switch of the AJ71VP21/R21 of the local
station to the online mode (0).

(5) With the reset switch on the front of the AJ71VP21/R21 of the
master station, reset operations.

(6) Either half of the loop circuit can be tested in no matter what
the position of A3VTU RUN/STOP.
The switch should be in the STOP position when testing both
loop circuits.

(7) The loop test is conducted about two seconds after -the
AJ71VP21/R21 of the master station is reset.

Test Results

(1) Determine the test results by link monitoring on the peripheral
equipment. _
The link monitoring functions of the peripheral equipment
permit determination of the status of all loop circuits and the
local stations under test. (See Section 8.1 for more detail on
link monitoring.)

(2) Determine the test results using the LEDs located on the front
of the AJ71VP21/R21 of the master station.
Loop is normal: The 6 LEDs, "CRC”, "OVER”, "AB.IF”,

“"TIME”, "DATA", and "UNDER” flicker in

order.
Loop error:
LED Status Cause Corrective Action

“TIME”, “DATA", and “UNDER” | Loopback has occurred due to cable Monitor the station executing loop-
flicker at the same time break or a slave station error. back with D9204. -

The total number of slave stations has
No LED flickers. not been set in the master station link | Set the link parameter and re-test.

parameters.

| Return Data Link to Normal Status |

(1) Set the mode select switch of the AJ71VP21/R21 of the local
station to “0” (online mode).

(2) Reset operation with the reset switch on the front of the
AJ71VP21/R21 of the master statlon
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4.6.3 Self-loopback test setting (setting:' 7)

This test mode checks the hardware of both AJ71VP21/R21 of each
station to determine if the data transmitted from the same station
module can be received correctly within a pre-defined period of
time.

Test Method

(1) Connect optic fiber cable or coaxial cable in the manner shown
below.

RD iSD

L]

(2) When conducting the self-loopback test from the master
station, set the link parameters to the A3VCPU of the master
station.

(3) Set the mode select switch of the AJ71VP21/R21 that is
undergoing self-loopback testing to "7".

(4) Using the reset switch on the AJ71VP21/R21 to execute the
self-loopback test, reset operations.

(5) The RUN/STOP position of the A3VTU under test may be in
either position when a test is being conducted on only one
AJ71VP21/R21.

(6) When testing both AJ71VP21/R21s, set the RUN/STOP switch
to STOP.

(7) The self-loopback test is conducted about one second after the
AJ71VP21/R21 is reset.

Test Results

Determine the test results using the LEDs located on the front of
the AJ71VP21/R21.

Loop is normal: The 6 LEDs, "CRC"”, "OVER", "AB.IF”, "TIME”,
"DATA"”, and "UNDER” flicker in order.

Loop error: The LED corresponding to the error lights and the test
is stopped.
(See Section 8.3 for information concerning the
contents of the LEDs.)

Example: When a cable is broken, the "LOOP” LED is lit.

| Return Data Link to Normal Status. |

(1) Return the cables to their normal configuration. |

(2) Set the mode select switch of the AJ71VP21/R21 to online
mode (master station: 0, local station: 0). ’

(3) Reset operation with the reset switch on the front of the
AJ71VP21/R21. ‘
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5. LOADING AND INSTALLATION
This chapter describes precautions and methods required for the
loading and installation of the A3VTS data link system to ensure
its reliability and full functionality.
Refer to the A3VTS User's Manual for information concerning
each station’s power supply module wiring, connection with
peripheral device, and methods of grounding.

5.1 Installation Environment

Do not install the A3VTS data link system in the folloWing
environments:

(1) Ambient temperature outside the range 0 and 55°C.
(2) Ambient humidity outside the range 10 and 90%RH.

(3) Excessive condensation (e.g. due to sudden temperature
changes)

(4) Corrosive and/or combustible gasses.

(5) Excessive amounts of conductive powder such as dust, iron
filings, oil mist, salt, or organic solvent.

(6) Direct exposure to sunlight.
(7) In the vicinity of strong power and magnetic fields.

(8} Excessive vibration and shock directly transmitted to the main
module.
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5.2 Installation of Base Units

This section describes the precautions related to the installation
procedures of the main base unit and expansion base units used
in the A3VTS data link system.

5.2.1 Precautions related to installation

This section describes the precautions related to the installation of
programmable controllers to a panel.

(1) Provide more than 80mm (3.15inch) of space between the top
of the units and any structure above them to ensure the free

passage of air and to ease unit replacement.

(2) Unit must not be installed vertically within the cabinet as
shown in Fig. 5.4 nor horizontally as shown in Fig. 5.5 to
ensure the free passage of air.

(3) The base unit must be mounted on a flat surface as mounting
on warped or uneven surfaces will place unnecessary force on
the printed circuit board and cause malfunctions.

(4) Do not connect the unit to power sources to which power
fluctuation generating devices such as large electromagnetic
contactors and no-fuse circuit breakers are connected.
Either use separate panels or mount the device in a more
isolated location.

(5) Provide wiring ducts where necessary.

When dimensions of the ducts in either the top of lower

sections of the programmable controller are less than those

given in Fig. 5.1, the precautions below must be followed.

(a) When a duct is placed on the top of the programmable

controller, the height of the duct must be less than 50mm
(1.97inch) to ensure good air passage.
When located separately from the top section of the
programmable controller, leave enough space for the
fixing hooks on the top of the unit to be used or else units
cannot be replaced.

(b) When a duct is placed at the bottom of the programmable
controller, ensure that the placement of the duct does not
interfere with the connection of optic fiber cables and
coaxial cables nor force cables to be bent under recom-
mended minimal radius. :

(c) Do not place coaxial cables near nor bundle with main
circuit lines nor high voltage lines.

These could be sources of noise and surge induction
causing improper data link operation.

Ensure that coaxial cables are located at least 100mm
(3.94inch) away from main circuit lines and high voltage
lines.

5-2
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(d) Be sure to install the connector cover supplied with the
AJ71VR21 on the coaxial cable connector.
Without the connector cover, the connector may become
susceptible to static, causing abnormal data link operation.

(6) To avoid radiated noise and heat, when components are
placed in front of the programmable controller or when
equipment is mounted to the back of the panel door, ensure
that the components are located at least 100mm (3.94inch)
away from mounted modules and units and at least 50mm
(1.97inch) away from the base units either to the left or right.

5-3
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5.2.2 Installation

This section describes the installation procedures of the main base
and extension base units, and the spacing of structural and other
components.

Indicates the top of the cabinet,
wiring ducts or components.

/
\\,EE §»§ VIV DI I VT II DIV ISPV IIIIINIIIY
N N ) More than
N N Main base unit _ Extension base unit 80mm (3.15inch)
i‘ o = ° o
N
\ 3
\ J
§ : - re o
\
N U
73mm N 78mm J *3
(2.87inch) (3.07inch)
- 777777777 777777 777777 7777777777,
For data link with For data link optic : . .
coaxial -cable fiber cable Fig. 5.1 Parallel Mounting
Indicates the top of the cabinet, wiring ducts or components.
y
LSS AL S L LY LLLL LS A S A A
R . More than . R More than
. Main base unit 80mm Main base unit 80mm (3.15inch)
o d (3.15inch) o
Duct tess
than 50mm
(1.97inch) A
3 *2 T
*2 N 777777 7777
Extension base unit Extension base unit %%%t?g.r{ﬁnch)
q o1 q
*1 *1
! )
o - o Y
4 3
More than 50mm (1.97inch) ‘More than 50mm (1.97inch)
S S S S S
Fig. 5.2 Series Mounting
KIS This dimension varies depending on the cable used as shown below.
ACO6B cable--------less than 450mm (17.72inch)
AC12B cable--------less than 1050mm (41.34inch)
} AC30B cablg---+-+-- less than 2850mm (112.2inch)
b TS Optic fiber cable '
. $2.9mm (0.11inch), ¢ 6mm (0.23inch) --- more than 110mm (4.33inch)
Cabinet, etc. . o
$13mm (0.51inch) -+ more than 180mm (7.09inch)
IXXIIITTIIITIIETS . Coaxial cable -« more than 100mm (3.94inch)
: H Door
H Programmable H
: ’
i controller Connector, . 3 B
4 B

relay, etc.

\

A T W T - .

b v

More than 100mm (3.94inch)

Fig. 5.3 Distance Between Components Fig. 5.4 Vertical Mounting Fig. 5.5 Horizontal Mounting
in Front of Programmable Controller (Incorrect mounting) (Incorrect mounting)
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5.3 Replacing Modules During System Operation

This section describes the replacement procedures for AJ71VP21/ »
R21 and A3VTU modules during data link operations in the A3VTS
data link system.

Refer to the A3VTS User's Manual for procedures to replace
station power supply modules, CPU modules, /0 modules while
the programmable controller is ON.

POINT

The A3VTU cannot be replaced while the system is
operating. Before replacing it,-always turn off the powerto
the power supply module.

Keep in mind that turning off each station power supply
module disenables the system-wide data link operation.

5.3.1 AJ71VP21/R21 replacement procedure

This section describes the replacement procedures for the
AJ71VP21/R21.

C

)

Replacement Procedure

)
REMOVE switch setting |

Set the REMOVE switch on the AJ71VP21/
R21 that is to be removed to the ”"PER-
MIT” position.

Cable removal

Remove the optic fiber/coaxial cables con-
nected to the AJ71VP21/R21.

Module removal |

Remove the AJ71VP21/R21 from the base

unit.
!

Module switch settings ]

The switches located on the front panel of
the AJ71VP21/R21 that is to be installed
should be set to the following positions.
+ STATION No. switch
Set the switch to the same settings as
the AJ71VP21/R21 module being re-
moved.
* MODE switch
Set to "0". {online)
* REMOVE switch
Set to "PERMIT”.

Module mounting |
Mount the AJ71VP21/R21 to the base unit.

Front panel of the AJ71VP21/R21

RESET ©

REMOVE

PERMIT
FORBID

Set to "PERMIT".

Front panel of the AJ71VP21/R21

*“H Set the switch to the
s“”°”|: same settings as the
1 AJ71VP21/R21 module

being removed.

@

* RESET

REMOVE

PERMIT
FORBID

\Set to "0".
\

Set to "PERMIT".
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Cable connection |

Connect the 6ptic fiber/coaxial cables to
the AJ71VP21/R21.

MELSEC-A

AJ71VP21

_— ]

RD IN : Connector |

SD OUT : Connector

station

Connected to SD
(OUT) of previous

Connected to
RD(IN) of next sta-
tion

Y
REMOVE switch setting |

Set the REMOVE switch on the newly
installed AJ71VP21/R21 to the FORBID
position.

Y

Loop test setting I

Set to the 3 (LOOP TEST) position the
MODE switch on the master station
AJ71VP21/R21 to test the loop circuit in
which the replaced AJ71VP21/R21 is con-
nected.

Y

Master station reset

Press the RESET switch located on the
front panel of the AJ71VP21/R21 in the
master station to reset the loop circuit in
which the replaced AJ71VP21/R21 is con-
nected.

Error detection |

Monitor the LEDs on the front panel of the
master station AJ71VP21/R21 and special
registers (D9232 to D9239) and confirm
error status.

NO

AJ71VR21

RD IN : Connector |

SD OUT : Connector

Connected to SD
(OUT) of previous
station

Connected to
RD(IN) of next sta-
tion

Front panel of AJ71VP21/R21

RESET ©

REMOVE

PERMIT
FORBID

Set to "FORBID".

Error correction l

Errors?

YES

Online setting ]

Set to the 0 (ONLINE) position the MODE
switch of the master station AJ71VP21/
R21 of the loop in which the replaced
AJ71VP21/R21 is connected.

b

5-6
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@

y

Master station reset

Press the RESET switch located on the
front panel of the master station AJ71VP/
R21 to reset the loop circuit in which the
replaced AJ71VP21/R21 is connected.

!
Error detection ]

Monitor the LEDs on the front panel of the
master station and special registers
{D8232 to D9239) and confirm error status.

Error correction |
NO

Errors? -»| Use special relays and resisters to correct
other errors.

YES

L END )

POINT ]

(1) When removing the AJ71VP21/R21 always set the
REMOVE switch to the “PERMIT” position.
If it is removed with the switch left in the “FORBID”
position, the A3VTU of the associated station may
malfunction.

(2) When the station number setting of a newly installed
AJ71VP21/R21 is incorrect, the LED labeled “STATION
No. ERROR” located on the front panel of the A3VTU
will light. (The A3VTU will continue to operate.)
Use the following procedure to correct the error.
AJ71VP21/R21 — Set the station number to the cor-

rect number and press the RESET
switch on the front panel of the
AJ71VP21/R21 to reset operations.
A3VTU————Use the "INDICATOR RESET”
switch to reset the LED display.
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5.4 Connection of Optical/Coaxial Cables

This section describes the connection of optic fiber cables and
coaxial cables to the AJ71VP21/R21.

5.4.1 Handling instructions for optical/coaxial cables

If optical fiber cables and coaxial cables are handled roughly, they
will be damaged. Therefore:

(1) Do not bend the cable more than allowable bending radius

(2) Do not squash the cable. i

(3) Do not twist the cable.

(4) Do not pull either the connector or the cable above permitted
values.

(5) Do not apply tension exceeding limits to the cables.

(6) Do not step on cables.

(7) Do not place objects on cables.

(8) Do not mar cable covers.

5.4.2 Precautions for connecting cables

(1) Do not place coaxial cables near nor bundle with main circuit
lines nor high voltage lines. These could be sources of noise
and surge induction causing improper data link operation.
Ensure that coaxial cables are located at least 100mm (3.94in.)
away from main circuit-lines and high voltage lines.

(2) Each of the stations are linked by either optic fiber cable or
coaxial cable that are connected to the two AJ71VP21/R21s of
each station. The system is linked so that the AJ71VP21/R21s
mounted in the F-LINK slots of each station are connected with
the F-LINK slots of the stations. The same is true for the
AJ71VP21/R21s mounted in the R-LINK slots.

Master station

\V\V

!

F-LINK |R-LINK

slot slot

RD;SD RD;SD Local station No. 1 Local station No. 2 Local station No. n

A:Y|A:Y

F-LINK |R-LINK F-LINK |R-LINK
F-LINK|R-LINK
’ slot | slot slot | slot slot | slot

Common loop forthe | {RDiSD RDiSD RDSD{RD:SD
F-LINK slots of the . . : :
AJ71VP21/R21s. A &Y L. VIBY

—lL—1 3
—y— 8
B 2 e R
—J— 8

/ R

L
Common loop for the R-LINK slots of the AJ71VP21/R21s.

Within the same loop, if the F-LINK slots of the AJ71VP21/R21s
and the R-LINK slots of the AJ71VP21/R21s should be intercon-
nected, the data link will operate correctly. However, when an
error is generated, correct data wil! not be registered in the special
data register.
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5.4.3 Connection of obtic fiber cables

As shown in the following diagram, there are two connectors for
the optic fiber cables located on the bottom panel of the AJ71VP21
and are connected to neighboring stations.

Master station No.

RD(IN) connector

(SD{OUT) connector]

No. 2

{SD(OUT} connector]

RD(IN) connector

[RD{IN) connector]

{SD(OUT) connector |

——— Optic fiber cable ¢

J - 3 | S
—_ Optic fiber cable ——|

— Optic fiber cable I

The SD(OUT) connector is connected to the RD(IN) connector of the next station.
The RD(IN) connector is connected to the SD(OUT) connector of the next station.

CConnecting the connectD

Y

Match the metal tongs of the
plug to the metal portion of
the jack.

Y

Insert plug and metal tongs
into the jack and so that the
upper and lower metal tongs
fit into holes provided for
them to the point that metal
tongs hook in the holes.

y

Check that the plugs are con-
nected by pulling outwards in
the direction shown by the
arrow.

C END

D

Module front panel

Holes in jack for
the metal tongs

1B (NA) 66191-A
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( Removing the connector)

Y

Grasp the plug and press the
metal tongs of the plug to-
wards the center of the plug
and pull the plug out.

y

Replace the plug and jack
covers that covered both.

A

POINT

(1) Do not touch the optical fiber cores of plug or jack and
protect from dirt and dust. Always fit the protective
cap to the plugs and sockets for storage.

Optical fiber core

] QO

Plug : Jack

[~7]

(2) Allowable bending radii are as indicated below. .
Standard type for indoor cabling----- ~-60mm (2.36inch) or more
Reinforced type for indoor cabling--i

Standard type for outdoor cabling--i

Reinforced type for outdoor cabling ---130mm (5.12inch) or more

For details, refer to Section 3.4. .

Caution is needed when bending
optic fiber cable since bending it
at less than permissible angles
may lead to breakage in the optic
fiber core and problems in the
data link.

Data link unit

Approx.
45mm (1.77inch)

Allowable bending radius
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5.4.4 Connection of coaxial cables

As shown in the following diagram, there are two connectors for
the coaxial fiber cables located on the bottom panel of the
AJ71VR21 and are connected to neighboring stations.

Master station No. 1 ) No. 2

[SD(OUT) connector] [ SD(OUT) connector |
RD(IN} connector RD(IN) connector
L Optic fiber cable — Optic fiber cable

; Optic fiber cable '—

[SD{OUT) connector]

RD(IN) connector

The SD(OUT) connector is connected to the RD(IN) connector of the next station.
The RD(IN) connector is connected to the SD(OUT) connector of the next station.

Connect and remove the cable using the following procedure.

C Connecting the cable } Module front pane}
Connector position

display seal

y

Align the groove on the plug
with the projection on the
jack and slide on.

v

Turn the jack clockwise as
shown in Fig. 5.8. Confirm
that the groove and projec-
tion appear as in Fig. 5.9.

Fig. 5.9
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( Removing the cable )

2
Turn the jack counterclock-
wise as shown in Fig. 5.10.

Y

Hold the jack firmly and pull it
off in the direction shown in
Fig. 5.11.

POINT |

(1) Caution is needed when bending coaxial fiber cable
since bending it at less than permissible angles may
lead to breakage in the coaxial core. Also take care

not to apply too much pressure when connecting jacks
to the modules.

Allowable
Cable Bending
Radius

23mm (0.91inch)
3c-2v or more

30mm (1.18inch)
or more

5C-2v

Data link unit

Approx.
30mm (1.18inch)

Allowable bending radius
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The following table shows connector type and their application.

. _Recommended Connector Type Cable
BNC-P-3-Ni (for 3C2V) High-frequency coaxial cable
BNC-P-5-Ni (for 5C2V) 3C2v

5C2v

The following diagram shows the BNC connector and its compo-
nents

External conductor
ﬁ @ - External

z ‘ N Wash Gasket sheath Insulator
£ ut asher aske
O
Connector cover @ ﬁ
(supplied with Plug shell ‘ Internal conductor
the AJ71VR21) Clamp Contact Coaxial cable

Installing a connector

(1) Remove the external sheath of the coaxial
cable as shown in the figure on the right.
Ensure that no harm is done to the external ~~~ ~~ ~~ 15mm
conductor. {0.59inch)

(2) Install the connector cover, nut, washer,
gasket, and clamp over the coaxial cable as
shown in the figure on the right. Next
unravel the external conductor. -

(3) Cut the external conductor, insulator, and
internal conductor to the measurements

Internal conductor

Insulator
given in the figure on the right. Cut the ________
external conductor to the same size as that of
the tapered clamp. Bend the external con- 3mm (0.12inch) |
ductor back over the clamp. — Sc?g:r?amgnductor
{0.24inch)

(4) Solder the contact to the internal conductor.

POINT |

(1) Do not apply excess solder.

(2) The contact should be snug up
against the insulator. There should Applied solder
“be neither a gap between the contact '
and the insulator nor should the
contact be shoved into the insulator.

(3) To prevent deformation of the insula-
tor, solder the contact to the internal
conductor quickly.

7 =
(5) Insert the contact assembly finished in step )

(4) into the contact shell and seat the assem- -—— ————
bly in the plug shell by tightening the nut into
the shell.

(6) Place the connector cover on the connector. ————_— __
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6. DATA LINK PROCESSING

This chapter covers the A3VTS data link system.

" 6.1 Loop Switching Function

When a malfunction occurs in a loop circuit, processing switches
to the alternate circuit and processing continues. This switching
between loops is called the loop switching function.

In the A3VTS data link system, each station uses two AJ71VP21/
R21 modules and two loop circuits.

Normally, one of the two loop circuits is used for data link
processing while the other is in standby.

Loop circuit switching occurs either automatically, as explained
below, or is forced to occur in one of two methods.

(1) Automatic switching
As shown in the following diagram, when a cable opens or a
malfunction occurs in an AJ71VP21/R21 that is in the loop
circuit on which data link processing is taking place, the
master station automatically switches to the standby loop
circuit and data link processing continues.

POINT |

Care should be taken with the RESET switch located on
the front panel of the AJ71VP21/R21 that is in the active
loop, and the latch clear operation of the A3VCPU, both of
which will cause the loop circuit to automatically switch.

‘Master station Master station
Active loop Standby loop
S JEL—__ ], :_ _______ 71 R Ju
Local stati : :s%:’(‘lz::'I LO(':aI : . : Local :
ocaN;a 3|on E Standby loop | No. 1 Srfla(;t.lo; [ Active loop 0;\:; . s‘ltatlon

=L

i .
1 Master station

e e = A —— - - detects malfunction
1
n va b e e e _I:J _____ - d
1
Break Break
Local station Local station
No. 2 * No. 2

1) The master station conducts loop circuit malfunction
detection of both the active loop and standby loop. If the
active loop circuit should have a malfunction while standby
loop also has a malfunction, data link processing termin-
ates.

2) Automatic loop circuit switching occurs only if the mode
switch of the master station’s AJ71VP21/R21 is set to "0”
(online).
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3) The data link processing (link refresh processing) is inter-
rupted for 900msec (with 64 stations) when loop switching
occurs to provide time for switch processing.The com-
munication data of each station that exists directly prior to
the interrupt is saved.

(2) Forced switching
When the A3VTU of a local station is being replaced, the loop
circuit switch of the master station A3VTU is used to force

switching of the loop circuits as shown in the following
diagram.

The loop circuit

Master station switch of the master

Master station

. station A3VTU forces Standby loop
Active loop switching of the loop
| tH / circuits i
' aL | i
Local [P =7~ """ =" 7777 ~ 77 Local Local { H Local
station| s | station station! . 1 | station
No. 3| Standby loop : No. 1 No. 3= Active loop 11 No. 1
1 1
: T T T
|
| ; i :
1 ! 1 1
L—__"__—_'"Ihl""‘"_—"_"——"j 1 T
! B 1 I ’
Local station Local station
No. 2 No. 2

1) Forced loop circuit switching occurs when the mode switch
of the master station’s AJ71VP21/R21 is set to “1” (online).

2) When forced loop circuit switching is set and a malfunction
occurs in the standby loop, data link processing can be
continued in the original loop circuit by again switching the
loop circuit.

1B (NA) 66191-A



6. DATA LINK PROCESSING /MELSEC-A

6.2 Types and Functions of Link Devices

6.2.1 Link relay (B)

This section describes the data link devices used in the A3VTS
data link system.

The following is a list of the devices used in the data link for data
communication.

(1) Link relay (B)

(2) Link register (W)

(3) Link input (X), Link output (Y)
(The input (X), output (Y) used in the data link are expressed as
link input (X) and link output (Y).)

The link relay (B) is a device exclusively used for the data link and
has no field output.

(1) Link relay (B) communicates ON/OFF data between master
- station and local stations, and between the local stations

themselves. ,

(2) There are a total of 1024 link relays for the master station and
all local stations.

(3) Device numbers are expressed in hexadecimal from 0 to 3FF.

(4) By performing ON/OFF control of the coil of the link relay (B)
assigned to a particular station, the ON/OFF data of the
contacts of the link relay (B) of the same device number in
other stations can be read.

By performing ON/OFF control of
the “B90” coil of L1 {local station

mTEeg — "~ o1 No.1), the contacts of “B90” of the
Vb | rest of the stations are turned
i ! ONJ/OFF.
L . ~
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(5) The division of link relay (B) to separate stations is set by the
peripheral equipment link parameter. The device numbers that
conduct ON/OFF control are divided among the master station
and local stations.

(6) The minimum unit of assignment is 16 points, i.e.

r=ar-A
v F
toaeog b

F=ar -

;L2 i0to

Example of link relay (B) assignments

0 to BF i COto 17F 180 to 23F ; 240 to 2DF ; 2EO to 37F | 380 to 3FF
Range in which | Range in which | Range in which Range in which | Range in which | (Not used
master station | local station No. | local station No. | local station No. | local station No. | for data
performs  ON/ | 1 performs ON/ | 2 performs ON/ | 3 performs ON/ | 4 performs ON/ | link)

OFF control. OFF control. OFF control. OFF control. OFF control.

ON/OFF contro! of coils B240 to 2DF.

station and all the local stations.

* When assignment has been made as above, only local station No. 3 is able to perform

* Reading of the ON/OFF status of contacts B180 to B23F can be performed by the master

IB (NA) 86191-A
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6.2.2 Link register (W)

The link register (W), a register for 16-bit data communication, is a
device exclusively used for data link processing.

(1) Link register (W) communicates 16-bit data between master
station and local stations, and between the local station
themselves.

(2) The maximum number of link points, including the master
station and all of the local stations is 1024.

(38) The device numbers range from 0 to 3FF (hexadecimal, 0-9,
A-F) .

(4) Writing data to the link register (W) assigned to a particular
station sets the same device number of the link registers (W) of
other stations enabling the data of each station to be read.

r=-==-—"—-=-=-=-—=-- 1

i

\ I—-] MoV | w130 !
I

|_._...--— ______ =)

By writing data to "W130" of

rr — L1 (local station no. 1), the

: I_q Movjwrzo] ] | value "W130” can be read at
1 .

L1 J other stations.

(5) For the assignment of the link register (W) to each station, the
device numbers, which are used to write the data, are
allocated to the master station and local stations. This
assignment is set using the link parameters of the peripheral
equipment.

(6) The minimum unit of assignment is 1 point.

Example of link register (W) assignments

OtoD8 | D9to18 | 186 to 22F 22F to 306 | 307 to 3B5 | 3B6 to 3FF
Range in which | Range in which | Range in which | Range in which | Range in which | Not used
master station | local station | local station | local station | local station | indata link
writes data No.2 writes data | No.1 writes data | No.3 writes data | No.4 writes data

*Only local station No. 1 can write data in the W186 to W22E range.
* All stations, the master and locals, can read data from the W186 to W22E range.

6-5
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6.2.3 Link input (X), link output (Y)

Link input (X) and link output (Y) are devices that provide ON/OFF
communication. "

(1) Link input (X) and link output (Y) provide ON/OFF communica-
tion between the master station and local stations.
Communication between local stations is not possible.

(2) The number of link points that can be used between link input
(X) and link output (Y) is shown below.

Link points = 2048 — (number of points Qsed for the I/O
modules in the master station)

(3) Device numbers are allocated as follows.

Link input (X) = (The number immediately following the
‘ number used by the I/O module of any

station) to X7FF.
Link output (Y) = (The number immediately following the
number used by the /0O module of any

station) to Y7FF.

(4) Setting link output (Y) of the master station to ON/OFF sets the
link input (X) of the local stations to ON/OFF. Setting the link
output (Y) of the local stations to ON/OFF also sets the link
input (X) of the master station to ON/OFF.

Setting Y120 of the master station to ON/OFF sets
X200 of L1 (local station No. 1) to ON/OFF. Setting
Y220 of L1 to ON/OFF sets X100 of the master station
to ON/OFF. '

(5) The assignment of link input (X) and link output (Y) is
conducted as follows. The link input (X) and link output (Y) of
the master station are divided between and assigned to the
slave stations. The link input (X) and link output (Y) of each of
the slave stations corresponding to the assignment of the
master station are assigned. (Refer to 6.7.2 for more details.)
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6.3 Data Link Application Instructions

Use of the link application instructions | LRDP | and [ LWTP | enable
direct communication of the present values of timer (T) and
counter (C), and 16-bit data of data register (D).

(Refer to 7.3.7 and 7.3.8 for more detail of [LRDP| [LWTP]
instructions.)

(1) Communication using | LRDP | and [ LWTP] instructions pro-
vides 1:1 communication between the master station and local
stations.

(2) The [LRDP | and [ LWTP ]| instructions can be used only by the
sequence program of the master station.

(3) |LRDP | instructs the master station to read the data of the
word device of the local stations.

(4) instructs the master station to write data to the word
device of local stations.

(6) The maximum number of points that can be communicated to
at one time is 32 (1 point is one word or 2 bytes).

IB (NA} 66191-A
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6.4 Special Relays and Registers Usable in the Master Station

This section describes the special relays and special régisters that
can be used by the master station of the A3VTS data link system.

The special relays and special registers for data link processing are
used to monitor the data link operating condition, and detect
malfunctions in the loop circuits, one’s own station, and other
local stations. :

From the viewpoint of failsafe functions, it is recommended that
the interlock features derived from the use of these special relay
and special registers, such as in terminating program execution
when malfunctions occur in sequence programs or the execution
of programs to process the malfunctions, be taken advantaged of.

6.4.1 Cautions concerning the use of special relays and special registers

(1) When the special relay (M) and special register (D) indicated
‘below are set to ON due to a malfunction, they are set to OFF
by the loop circuit if the switched data link returns to normal.
This means that there are times when they cannot be used for
detection in sequence programs.

MO233 -rererneiiiinninnnni, local station malfunction detection
status

MO237 «eeemrenininennanini, local station malfunction status

M9216to D9219--+-+--+-- local station malfunction detection
status

M9228 to D9231 -+++++++-+- local station malfunction status

(2) The loop circuit being monitored by the following special relay
(M) vary depending on the ON/OFF status of the special relay

M9018

M9018 OFF M39018 ON
M9210 (link module
malfunction)

Status of F-LINK Status of R-LINK

M9224 (status of auto- e Lo
matic repeat test) loop circuit loop circuit
M39227 {loop test status)

MS018 is set ON/OFF with either the sequence program or
peripheral device test mode.

Since the ON/OFF status of M9018 is set individually in each
A3VCPU of each station, note that if the ON/OFF status of
M8018 varies with each A3VCPU, the monitored content of
M9210, M9224, M9227 of the designated loop circuit will vary
with each A3VCPU.
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6.4.2 Special relays for use with the master station

Device PR,
Number Name Description
Loop circuit. : A : S :
switching OFF: F-LINK loop Switches loop circuit while monitoring special relay M9210,
M9018 durin ON: R-LINK.loo M9224, and M9227
ring : 1100p ON/OFF status set by user
monitoring .
LRDP * Status depends on whether or not {(word device
. ti OFF: Unreceived read) instruction has been received.
Ms200 instruc |<()jn ON: Received +* Used in program as an interlock for instruction.
receive * To reset, use instruction.

* Status depends on whether or not the execution of [LRDP]

LRDP OFF: Uncompleted (word device read) instruction has been completed.
MS9201 instruction ON: Com lel:ed = Used as a condition contact for_resetting M3200 and
complete : P M9201 after the completion of instruction.

* To reset, use instruction.

LWTP » Status depends on whether or not {word device
M9202 instructi OFF: Unreceived write) instruction has been received.
instruc 'g" ON: Received » Used as an interlock for [LWTP] instruction.
receive » To reset, use [RST] instruction.
* Status depends on whether or not the execution of [LWTP]
LWTP OFF: Uncompleted {(word device. write) instruction has been completed.
M9203 instruction ON'- Com le‘:ed * Used as a condition contact to reset M9202 and M9203
complete : P after the completion of instruction.

» To reset, use instruction.

. » Status depends on whether or not the link parameter
setting is correct or not.

* Setto ON when link parameter setting is in error, or is no

Link . set. ‘ :
M9206 parameter 8§F g'g(r)r:wal * Automatically set to OFF when the link parameter is set
error : correctly. )

* The link parameter is set after the A3VCPU of the master
station has been written to and the master station has
changed from STOP to RUN or the A3VTU has been reset.

Contents same as M9212 when M9018 is off.

« Controlled by whether or not an error indicated below has
occurred in the AJ71VP21/R21 hardware installed in the
F-LINK slot.

Station setting error
Mode setting error
Base unit not mounted
During reset operation
{same as when REMOVE switch is set to "PERMIT")
Hardware error
MS210 Link module | OFF: Normal » Automatically set to OFF when normal condition restored.
error ON: Error Contents same as M9213 when M9018 is off. |

* Controlled by whether or not an error indicated below has
occurred in the AJ71VP21/R21 hardware installed in the
R-LINK slot.

Station setting error
Mode setting error
Base unit not mounted
During reset operation :
(same as when REMOVE switch is set to “PERMIT")
Hardware error

* Automatically set to OFF when normal condition restored.
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I\Il::ler:l(::r Name Description
* Controlled by whether or not an error indicated below has
occurred in the AJ71VP21/R21 hardware installed in the
F-LINK slot. '
Station setting error
M9212 Link module | OFF: Normal Mode setting error
error (F-LINK) | ON: Error Base unit not mounted
) During reset operation
(same as when REMOVE switch is set to “PERMIT”)
Hardware error
* Automatically set to OFF when normal condition restored.
« Controlled by whether or not an error indfcated below has
occurred in the AJ71VP21/R21 hardware installed in the
R-LINK slot.
‘ Station setting error
M9213 Link module | OFF: Normal Mode setting error \
error (R-LINK) | ON: Error Base unit not mounted
During reset operation
(same as when REMOVE switch is set to “PERMIT”)
Hardware error
* Automatically set to OFF when normal condition restored.
’ Status of . . = Set to ON when the mode switch of the AJ71VP21/R21
M9214 | self-loopback | QR Snine, 100P test | o nieq in the F-LINK slot s set to "7+ (self-loopback
test (F-LINK) g P test). ,
Status of . . * Set to ON when the mode switch of the AJ71VP21/R21
M9215 | self-loopback 85': g&l;.?gé I%ggktf:;t mounted in the R-LINK slot is set to “7" (self-loopback
test (R-LINK) : P test).
Mo216 | et | OFF: Online, self. * Set to ON when the mode switch of the AJ71VP21/R21
(F-LINK) ON: Loopp test mounted in the F-LINK slot is set to “3” or “4” (loop test).
Mezt7 | OSp test | OFF: Online, automatic | , gt to ON when the mode switch of the AJ7IVP21/R21
(R-LINK) ON: Lo%p test mounted in the R-LINK slot is set to "3" or "4” (loop test).
Contents same as M9214 when M9018 is OFF. |
* Set to ON when the mode switch of the AJ71VP21/R21
mounted in the F-LINK slot is set to “7” (self-loopback
M9224 Self-loopback | OFF: Online, loop test test). :
test status ON: Self-loopback test | Contents same as M9215 when M9018 is ON. I
* Set to ON when the. mode switch of the AJ71VP21/R21
mounted in the R-LINK slot is set to 7" (self-loopback
test).
* Set to ON when an error indicated below has occurred in
- the F-LINK loop between the master station and the last |
local station.
Error in . » Cable break
M9225 F-LINK loop 8§F E::g:\al *» Malfunction in the receiving module of the master
circuit : station link module
* Malfunction in the transmitting module of the last local
station.
*» Automatically set to OFF when normal condition restored.
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Device s g
Number Name Description
* Set to ON when an error indicated below has occurred in
the R-LINK loop between the master station and the last
local station.
Error in . * Cable break
M9226 R-LINK loop 8K|F gr(:(r)r:\al * Malfunction in the receiving module of the master
circuit : station link module .
« Malfunction in the transmitting module of the last local
station.
* Automatically set to OFF when normal condition restored.
Contents same as M9216 when M9018 is OFF I
* Set to ON when the mode switch of the AJ71VP21/R21
L test OFF: Online, self- mounted in the F-LINK slot is set to "3” or "4” (loop test).
MS227 oop 1es loopback test . ; - :
status ON: Loop test Contents same as M9216 when M9018 is ON |
» Set to ON when the mode switch of the AJ71VP21/R21
mounted in the R-LINK slot is set to "3" or "4” (loop test).
* Controlled by the system operation status of the local
. . station.
OFF: ﬁllﬁlgﬁalst:ggons * Set to ON when even one of the local stations is either in
Local station ON: At least one of the STOP or PAUSE status.
M9232 operational : local stations is | ° Automatically set to OFF when all local station are in RUN
: status . : status. -
S';\rzfsrénsg;?sp or (Refer to the "A3VTS Duplex System Owner’'s Manual”
’ for information concerning the system operation status of
each station. i
« Set to ON when a local station in the loop detects a error
. . . in another station (M9255 ON).
Local station | OFF: ggtig;roé et'gctlggal The station number of the local station detecting an error
M9233 d i"ct’.r ON: Error in local sta- | N another station is contained in D3216 to D9219.
ete(t: on " fion detected » Automatically set to OFF when the station is restored to
status normal condition, or when the active loop circuit is
switched and the data link is returned to normal status.
. * For link parameter settings, set to ON by remote /O
Parameter . . setting.
error OFF: yr(:os;tatlon detects | , The number set in the remote I/O station is contained in
M9235 detection ON: A station detect- D9220 to 9223.
 status of " ing error « Automatically set to OFF after the link parameter of the
local station g A3VCPU has been remedied and the master station has.
changed from STOP to RUN or the A3VTU has been reset.
» Set to ON when communication of initial data {link
. N parameters) for data link processing is in progress. Set to
Initial OFF: g:cr;;?umcatlon OFF otherwise.
M9236 | communication ON: Communicationin | ° Fhe station number of the local station communicating
status : roqress the initial data parameters is contained in D9224 to D9227.
prog « Automatically set to OFF after initial parameter data
communication is ended.
« Set to ON when an error occurs in even one local station

. - within the loop.

Local station OFF: sNtta)ﬁr;w:Ifunctlomng » The number of the malfunctioning local station is con-
M9237 e?rror staatt?s ON: Malfunctionin tained in D9228 to D9231. ..

: station g « Automatically set to OFF when the station is restored to
normal condition, or when the active loop circuit is
switched and the data link is returned to normal status.

» Set to ON when an error occurs in either the F-LINK loop
circuit or R-LINK loop circuit.
M9238 Loop circuit OFF: No error  The location of where the error occurred is contained in
error status ON: Error D9232 to D9239.
* M9238 is automatically set to OFF and D9232 to D9239 are
set to “0” when error has been remedied.
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6.4.3 Special registers for use with the master stétion

Device . e
Number Name Description
Stores the result of the execution of [LRDP] (word device
read) instruction.
0: Normal - - .
: . . *LLRDP| instruction setting fault:
2: s?c?irpl fat:lr}tstructlon Faulty setting of [LRDP| instruction constant, source,
LRDP 3. Corregponding sta- and/or destination.
D9200 processing t
tion error - .
result . » Corresponding station error:
4: [LRDP| cannot be ex- 3 b ..
ecuted in the corres- One of the stations is not communicating.
ponding station *LLRDPj cannot be executed at the specified station:
The station specified by [LRDF] is set as the remote /O
station by the link parameters.
Stores the result of the execution of (word device
write) instruction.
0: Normal . . .
. ; : « [LWTP] instruction setting fault:
2"% faullr:struc*tlon Faulty setting of instruction constant, source,
LWTP . ; _ and/or destination.
D9201 processing 3: Corresponding sta
tion error . )
result . b _ | < Corresponding station error:
4: ?ﬁrm;tco?ree)s(_ One of the stations is not communicating.
ponding station . cannot be executed at the specified station:
the station specified by is set as the remote I/0
station by the link parameters.
* F-LINK loop data link
Master station
No. 1 station No. 2 station No. n station
'
l H 1 L
1 L . i
0: No error in R-LINK 7 T :: i
loop circuit during 1 1] 1" it
data link processing o Sl -
using the F-LINK I TTTTs ==
loop F-LINK loo R-LINK 1
. p oop
1: No error in F-LINK .
loop circuit during * R-LINK loop data Ilnk
data link processing Master station .
IUS"‘Q the R-LINK No. 1 station No. 2 station  No. n station
oop
2: No error in either the ,
. F-LINK, nor the R- :;
: LINK loop circuits. n n 0 1
D9204 Link status 3: Error in F-LINK loop i ---- Sl --—- - 4
circuit during data bl e e | R -———---
link processing using (
the R-LINK loop Y
4: Elrrrc ‘L'it'" dFL—:-nlnh;K 'c’;’:t‘a’ F-LINK loop R-LINK loop
link processing using | * "l"hs following conditions will set the contained value to
the F-LINK loop 5
5: No error in either the
F-LINK, nor the R- e Error in link parameter setting
LINK loop circuits * Number of link parameter slave stations set to "p".
when there is no data * Loop test is being .exec.uted with both _Ioop circuits.
link processing. * Self-loopback test is being executed with both loop
circuits: by the master station link module.
* The time set for link parameter monitoring is too short.
* Both M9212 and M9213 (link unit error) of the master
station are set to ON.
* The A3VTU of a local station is set to reset status.
* New values in M9204 were written everytime link condi-
tions changed.
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Device

Number Name _ Description

The local station number that detected the loop circuit error
is stored. .

Master station

Station No. 1 Station No. 2 Station No. 3

Store station number of
D9205 F-LINK loop circuit with
error

Iy 1 i

I, i il l !
] 1l I i
' h "
. il it I
Station [ P, B | It | L W 1
detecting error Lo

in loop circuit

F-LINK loop R-LINK loop Open circuit

. When the link cable opens between two stations, such as
Store station number of | petween station No. 2 and No.3 as shown above, the local
D9206 R-LINK loop circuit with | station (No. 3) on the terminal end of receiving detects a
error fault in the loop circuit. . .
: » The station number of the "3” (station No. 3} is stored in
D9205 of the master station.
* The value contained in D9205 and D9206 is automatically
set to "0” when the loop circuit is restored to normal
condition.

These devices contain values related to data link scan time
of the loop circuit in which data link processing is occurring.

D9207 Maximum value
0 END 0 ENP 0

M

LS — 4 —
l Link scan time
M<LS

. . . 0 END 0 END 0 END O
D9208 | Link scan time | Minimum value M i ﬁJ'_T ;

s —m—— —
L Link scan time J

M: Scan time of the sequence program
of the master station

LS: Link scan (data link processing)

D9209 Present value 1 Since link scan time is a value contained in the active loop ﬂ

circuit, the change in value that occurs when the loop circuit
is switched does not result in an error.(When the loop circuit
is switched, the maximum and minimum values momen-
tarily become the same as those of the present values.)

» This device stores the accumulated number of times that
retry processing has occurred in the active loop circuit.

* Retry processing is the retransmission of data in which an
error was generated or data lost during a previous

Transmission transmission.

D9210 | error detection | Total number stored * The maximum number of retries is "FFFF” (hexadecimal).

count » The value contained in this device can be restored to "0”

using the following procedure.

- Reset the RESET switch on the AJ71VP21/R21 in the
appropriate loop circuit of the master station.

* Reset the A3VTU of the master station.
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Device

ment No. 49 to 64

Number Name Description
* Contains the accumulated value of the number of times loop
circuit switching has occurred.
Loop * The maximum count value that can be stored is "FFFF” (hexade-
D9211 switchi cimal). ,
S c:ﬂ:? g Total number stored * When count reaches "FFFF” (hexadecimal), the count returns to
. "o
* To force the count value to return to "0”, reset using the A3VTU
RUN/STOP key switch. : :
Stores the station numbers of local stations, which are in stop or
D9212 Stores the status of equip- | pause status. .
ment No. 1 to 16
Devica it
: number
. b15 | b14 | b13 | 512 | b11|b10| b9 | b8 | b7 | b6 | b5 | b4 | B3 | b2 | b1 b0
D9213 Stores the status of equip-
ment NO. 17 to 32 09212 L fLIS|L4{L1I3|L12{ L1 |Lio| e L8 L7 | 6 L5 WLz L1
Local station : Ds213 | 132 | 13t | 130 | 129 | 1es | 27 {126 | 125 | n2a | 128 | 122 | 120 |20 [ 119 | 11 | a7
operating
status D9214 |'L48 | LA7 | 146 | 145 | 144 | 143 | 142 | L41 [ L40 | L39 [ 138 | 137 | 136 | L35 | L34 | L33
Stores the status of equip- De215 | L64 | 163 | Le2 Ls9 L5 Lss | 154 | 183 { 152 [ 51 { Lso | Lae
Ds214 ment No. 33 to 48 = il .Ls
When a local station is switched to stop or pause status, the bit
corresponding to the station number in the register becomes “1".
D9215 Stores the status of equip- | Example: When equipment No. 7 switches to stop status, bit 6 in
ment No. 49 to 64 D9212 becomes “1”, and when D9212 is monitored, its
: value is “64 (40H)".
* Stores the status of each local station’s detection of énother
Stores the stat ¢ . station’s malfunction.
DS216 rtsN e1sta ”156° €quip- | . The bit, corresponding to the number of the local station that
ment No. 1 1o detected a malfunction in another station, is set to “1" when the
local station detects (M9255 is ON) a malfunction in another
station.
Stores the status of equi e T
ores the status of equip- | | num
D9217 ment No. 17 to 32 b15 [ b14 [ 213 | b12 [ b11 | 10| b9 | b8 | 67 | b6 | b5 | Ba | b3 | B2 | BY | O
. 09216 L6 | LS LaLi3|Liz2]{t1n]Lwo| Lo L8 L7 | L5 4] L3 L2 A}
Local station
error detecﬁon DS217 {132 {131 | L30 |29 f128 | L27 [ 126 | 125 | L24 123 [ 122 | 21 [ 120 | L1918 | L17
status D9218 | 1481 147 | 146 | Las | 144 | 143 | La2 | La1 | 1a0 | 139 | 138 | 187 [ 136 | Las | 134 [ L33
D9218 Stores the status of equip- D9219 | tea | 163 |62 [ Le1 | 160 | 150 | 158 | 157 | tss | Les | 1sa | 153 | 152 | 151 | Lso | Las
ment No. 33 to 48
Example: A malfunction in station No. 4 is detected by station No. 5
setting bit 4 of D9216 to "1”. When D9216 is monitored it
becomes “16(10 hexadecimal)”.
* D9216 to D9219 contains the status of the loop circuit being used
Stores the status of equip- in active data link processing. .
D9219 QUIP 1 . When a malfunctioning station is restored to normal condition or
ment No. 49 to 64 A i M
data link processing is restored to normal by switching the loop
circuit, the corresponding bit is automatically restored to "0".
As shown below, each bit of D9220 through D9223 corresponds to
. one of the possible 64 local stations. Used by the link parameter
D9220 Stores the status of equip- | settings in the master station, these bits show whether or not a
_ ment No. 1 to 16 particular local station has been set in the remote /O station. (A
remote 1/O station cannot be connected in the A3VTS data link
system.)
N Bit
D221 Stores the status of equip- "M% 15 | b1a | b1a | b1z | o113 | b10]| bs | bs [ b7 | b5 | b5 [ ba { b3 | b2 | b1 ] o
Link ment No. 17 to 32 Ds220 |Lsjws ||z |Ls o | Bl fw|{B|lu|je|e|u
parameters, :
error in 09221 j132 (131|130 L2928 |27 |L26 |25 fL2a |23 ft22 |21 20| L1e]| L1s| L7
settings of D9222 (148 | La7 | 146 | Las | Laa [ 143 | a2 | 141 | Le0 | 13w | 138 | La7 | 136 | L35 | 134 | 133
local stations
by type Stores the status of equip- 02223 | L64 | 163 | L62 | 161 | L60 | L69 | LS8 | 157 | Ls6 | 155 [ 154 | L83 | 162 { L6t | Ls0 | L4e
D9222
ment No. 33 to 48 The bit corresponding to the station number set in the remote VO
station is set to "1”.
Example: When the setting related to local station No. 5 is set in the
remote [/O station, the following link parameters are set:
Bit 4 of D9220 becomes "1” and when D9220 is
09223 Stores the status of equip- monitored it becomes "16(10 hexadecimal}”.

When the link parameter settings of the master station are changed
and the master station is set from STOP to RUN, or the A3VTU is
reset, the link parameters are automatically set to OFF ("0”).

MELSEC-A
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Device
Number

Name

Description

DS224

D9225

D9226

D9227

Local station
initial
communication
Status

Stores the status of
equipment No. 1 to 16

As shown below, each bit of D9224 through D9227 corres-
ponds to one of the possible 64 local stations. These bits
show whether or not a particular local station is conducting
communication of the initial setting data (link parameters)
for data link processing.

Stores the status of

equipment No. 17 to 32

Devica sit

number

bi5 | b14 | b13 [ b12 | b11 |b10| 69 | bB | b7 | BE b3 { b2 | b1 | b0

09224 || us|uafus|uzfui el eie|w BluulwirLn

09225 | 132 | 131 | 130 {129 [ 128 | 127 | L26 | 125 | L24 | 123 L2120 Lo f g | L1z

09226 { L48 | L47 | 146 | L45 | 144 | 143 | L42 | L41 { L4D | L33 137 | 136 | L35 | L34 | L33

Stores the status of
equipment No. 33 to 48

Stores the status of
equipment No. 49 to 64

ElB|R|&|"

D9227 | 164 | L63 | L62 | L61 | L60 | LS9 | LS8 | L57 | L56 | LSS L53 | 152 | L51 | LSO | L49

The bit corresponding to the station number of the local
station providing communication of the initial setting data
is set to "1".

Example: When station No. 23 and 31 are providing
communication of the initial setting data, bits 6
and 14 of device D9225 are set to “1” and, when
D9225 is monitored, the bits become ”16448)
4040 hexadecimal).

When communication of the initial setting data is finished,

the appropriate bits are automatically restored to "0”.

D9228

D9229

D9230

D9231

Local station
error status

Stores the status of
equipment No. 1 to 16

Stores the status of
equipment No. 17 to 32

Stores the status of
equipment No. 33 to 48

Stores the status of
equipment No. 49 to 64

As shown below, each bit of D9228 through D9231 corres-
ponds to one of the possible 64 local stations. These bits
show whether or not the master station has detected an
error being generated in a particular local station in the loop
circuit conducting data link processing.An error is deter-
mined to have occurred if the master station does not
receive, within an allocated period of time, from a local
station a reply in return to the data sent to local station from
the master station.

Device
number

b15fbi4 | b13{b12 | b11{bI0| b3 | b8 | b7 { b6 | b5 | b4 | B3 | b2 | b1 | b0

D228 [LIsfLIs|L1alL3fLiz|n|Lwo|j 9| w7 | |5 |L4jwjL2iL

D9229 [ 132 f131 130 |L29|L28 |27 |26 {25 |24 {23122 |tet |20 | L19} LIB | L17

b5230L48L47L48L45L44L43L41I.ML40L39L38L37L36L‘35!34I_‘13

D9231 | L64 | 163 | 162 | L61 | L8O | 159 | 158 | 157 [ LS6 ]| L55 | L54 | 153 | L52 | L51 | 150 | Lag

The bit, corresponding to the station number of the local
station from which a reply was required but was not
received, is set to "1”.

Example: An error generated in station No. 3 results in no
transmission of a reply to the master station and
bit 2 of D9228 being set to "1”. When monitored,
this bit becomes “4".

* There may be occasions when an error is generated in a
loop circuit and all the bits corresponding to stations
following the point where the error-was generated are set
to “1” or all local stations in the loop circuit may be set to
1",

« When the error has been remedied or the switching of the
loop circuit restores data link processing to normal, the
corresponding bit is automatically restored to “0”.
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Device
Number

Name

Description

D9232

D9233

D9234

D9235

D9236

D9237

D9238

D9239

Loop circuit
error

Stores the status of equip-
ment No. 1 to 8

Stores the status of equip-
ment No. 9 to 16

Stores the status of equip-
ment No. 17 to 24

* As shown below in the data registers, each bit of D9232 through
D9239 corresponds to either the R-LINK loop circuit or F-LINK
loop circuit of one of the possible 64 local stations. These bits
identify the station number of a local station that has generated
an error as well as a faulty loop circuit. :

Device Bt
number

09232

09233

L24 123 122 (V3] L20 Lig L8 Lz

RIF

L7
R[F R
135

D9235

D9236

Stores the status of equip-
ment No. 25 to 32

Stores the status of equip-
ment No. 33 to 40

Stores the status of equip-
ment No. 41 to 48

Stores the status of equip-
ment No. 49 to 56

Stores the status of equip-
ment No. 57 to 64

RIFRFRIF

08237

R[F R|F RIF

09238

L34
L48 La7 Las La5 Laa L43 L42 Lat
L50

-

R F HIF

D9239

Ls2
R|r]n]
Leo Ls9 Ls8 57
F:.F-LINK loop circuit
R: R-LINK loop circuit

* The bit,'corresponding to the local station generating the error or
the faulty loop circuit, is set to "1”.

"« The station in the loop circuit following the location where the

fault existed or the error was generated, detects the fault or error

and the bit corresponding to this station is set to “1".

» The station {data receiving station), in the loop circuit following a
fault in a loop circuit, detects the fault.

Example: A break in the cable between station No. 2 and No. 3 is

detected by station No. 3.

* The following are possible causes of a “1" being set.

1) A malfunction in the AJ71VP21/R21 of the indicated station.

2) An error generated in the A3VTU or A3VCPU of the indicated
station.

3) A fault in the cable between the indicated station and the
station located in the loop circuit before the indicated station.

4) A malfunction in the AJ71VP21/R21 of the station located in
the loop circuit before the indicated station.

5} When the corresponding bit of all the local stations in the loop
circuit are set to “1’, either there is a malfunction in the master
station or the AJ71VP21/R21s of the local stations are in reset
status. .

* When a loop circuit fault is detected simultaneously in both the
active and standby loop circuits, the bits are automatically set to
"0” when normal status is restored. '

* When data link processing is begun again in the loop circuit in
which a fault was detected and if the fault is remedied, the bit is
automatically set to “0".

Bits can be forcefully set to “0” with the RESET switch on the.

AJ71VP21/R21 of the master station. ‘

D9240

Received error
detection count

Total number stored

* D9240 provides accumulated counts of the following error
detections in the active loop circuit.
"CRC", "AB.IF", and “OVER"
* The maximum count value that can be stored is “FFFF” (hexade-
cimal).
* When count reaches “FFFF” (hexadecimal), the count does not
return to "0”.
* Use the following procedure to set the count value to "0".
Reset AJ71VP21/R21.
Reset using the RUN/STOP key switch of the A3VTU.
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6.5 Special Relays and Registers Usable by the Local Stations

This section describes the special relays and registers usable by
the local station of the A3VTS data link system.

The special relays and registers of the data link are used for
detection of the data link operation status, and errors, malfunc-
tions, and faults in the loop circuits, any particular one station, and
other local station though use of ON/OFF control and data
registration.
From the viewpoint of failsafe functions, it is recommended that
the interlock features derived from the use of these special relay
- and special registers, such as in terminating program execution
when malfunctions occur in sequence programs or the execution
of programs to process the malfunctions, be taken advantaged of.

6.5.1 Cautions concerning the use of special relays and special registers

(1) When the special relay (M) and special register (D) indicated
below are set to ON due to a malfunction, they are set to OFF
by the loop circuit if the switch data link returns to normal. This
means that there are times when they cannot be used for
detection in sequence programs.

M9251 ........................ “nk interrupt
MO2B5 <+ rvrerreeeeinnnene. malfunction in another local station
D9252 to D9255--++++-«---- malfunction in another station

(2) The loop circuit being monitored by the following special relay
(M) vary depending on the ON/OFF status of the special relay

MS018
: M9018 ON M9018 OFF
M9211 (link module
malfunction)

M9240 (status of auto- Status of_ F-L_INK loop | Status of_R—L_INK loop
matic repeat test) circuit circuit

M9252 (loop test status)

M9018 is set ON/OFF with either the sequence program or
peripheral device test mode.

Since the ON/OFF status of M9018 is set individually in each
A3VCPU of each station, note that if the ON/OFF status of
M9018 varies with each A3VCPU, the monitored content of
M9210, M9224, M9227 of the designated loop circuit will vary
with each A3VCPU.
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6.5.2 Special relays for use with the master station

Device
Number

Name

Description

Mgo18

Loop circuit
switching
during

monitoring .

OFF: F-LINK loop
ON: R-LINK loop

Switches loop circuit while monitoring special relay M9211,
M9240, and M9252 . '
ON/OFF status set by user

Ms204

LRDP
instruction
complete

OFF: Uncompleted
ON: Completed

“"ON" status indicates that the LRDP instruction has been
completed at the local station.

Mg205

LWTP
instruction
complete

OFF: Uncompleted
ON: Completed

“ON”" status indicates that the LWTP instruction has been
completed at the local station.

M9211

Link module
malfunction

OFF: Normal
ON: Error

Contents same as M9212 when M9018 is off. |

* Controlled by whether or not an error indicated below has
occurred in the AJ71VP21/R21 hardware installed in the
F-LINK slot.

Station setting error

Mode setting error

Base unit not mounted

During reset operation

{same as when REMOVE switch is set to "PERMIT")
Hardware error

* Automatically set to OFF when normal condition restored.

Contents same as M9213 when M9018 is off. [

* Controlled by whether or not an error indicated below has
occurred in the in the AJ71VP21/R21 hardware installed in
the R-LINK slot.

Station setting error

Mode setting error

Base unit not mounted

During reset operation

(same as when REMOVE switch is set to "PERMIT")
Hardware error

* Automatically set to OFF when normal condition restored.

M9212

Link module
malfunction
{F-LINK)

OFF: Normal
ON: Error

* Controlled by whether or not an error indicated below has
occurred in the AJ71VP21/R21 hardware installed in the
F-LINK slot.

Station setting error

Mode setting error

Base unit not mounted .

During reset operation

(same as when REMOVE switch is set to “PERMIT")
Hardware error

* Automatically set to OFF when normal condition restored.

Msg213

Link module
malfunction
(R-LINK)

OFF: Normal
ON: Error

= Controlled by whether or not an error indicated below has
occurred in the AJ71VP21/R21 hardware installed in the
R-LINK slot.

Station setting error

Mode setting error

Base unit not mounted

During reset operation

(same as when REMOVE switch is set to "PERMIT”)
Hardware error

* Automatically set to OFF when normal condition restored.
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Device
Number

Name

Description

M9214

Status of self-
loopback test
(F-LINK)

OFF:

ON:

Online, loop test
Self-loopback test

* Set to ON when the mode switch of the AJ71VP21/R21
mOl)mted in the F-LINK slot is set to “7” (self-loopback
test).

M9215

Status of self-
loopback test
(R-LINK)

OFF:

ON:

Online, loop test
Self-loopback test

* Set to ON when the mode switch of the AJ71VP21/R21
mounted in the R-LINK slot is set to "7” (self-loopback
test)..

M9216

Loop fest
status
(F-LINK)

OFF:

ON:

Online, self-
loopback test
Loop test

« Set to ON when the mode switch of the AJ71VP21/R21
mounted in the F-LINK slot is set to “3” or "4” (loop test).

M9217

Loop test
status
(R-LINK)

OFF:

ON:

Online, self-
loopback test
Loop test

* Set to ON when the mode switch of the AJ71VP21/R21
mounted in the R-LINK slot is set to “3” or "4” (loop test).

M9240

Self-loopback
test status

OFF:

ON:

Online, loop test”

Self-loopback test

Contents same as M9214 when M9018 is OFF. |

* Set to ON when the mode switch of the AJ71VP21/R21
mounted in the F-LINK slot is set to “7” (self-loopback
test).

Contents same as M9215 when M9018 is ON. |

» Set to ON when the mode switch of the AJ71VP21/R21
mounted in the R-LINK slot is set to “7” (self-loopback
test).

M9241

Error in
F-LINK loop
circuit

OFF:

ON:

Normal
Error

» Set to ON when an error indicated below has occurred in
the F-LINK loop between the master station and the last
local station.

+ Cable break

+ Malfunction in the receiving module of the master
station link module

+ Malfunction in the transmitting module of the last local
station.

» Automatically set to OFF when normal condition restored.

M9242

Error in
R-LINK loop
circuit

OFF:

ON:

Normal
Error

* Set to ON when an error indicated below has occurred in
the R-LINK loop between the master station and the last
local station.
+ Cable break
+ Malfunction in the receiving module of the master
station link module

* Malfunction in the transmitting module of the last local
station.

» Automatically set to OFF when normal condition restored.

M9246

Data receive
error

OFF:

ON:

Normal
Error

* Controlled by whether or not error free data can be
received from the master station using ????cyclic.

* Set to ON when data has not been received from the
master station within an allotted period.

» Automatically set to OFF when the data link is restored to
normal operation.

M9247

ON (always)

M9250

Parameters
not received

OFF:
ON:

Received
Not received

* Controlled by the link parameter received status sent
from the master station.

» Automatically set to OFF when link parameters are
received error free.

* The master station send link parameters to each of the
local stations with each switch of the loop circuit.

* This'is only enabled when the loop circuit on which data
link processing is being conducted is online.

M9251

Link interrupt

OFF:

ON:

Normal
Interrupted

* Controlled by whether data link processing is occurring at
the present station or not.

» Set to ON when data link processing is not occurring in
both the F-LINK and R-LINK loop circuits.

* Automatically set to OFF when data link is restored to
normal operation.

* This is only enabled when the loop circuit on which data
link processing is being conducted is online.
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Device
Number

Name

Description

M9252

Loop test
status

OFF:
ON:

Online, self-
loopback test
Loop test

Contents same as M9216 when M9018 is OFF [

* Set to ON when the mode switch of the AJ71VP21/R21
mounted in the F-LINK slot is set to "3” or “4" (loop test).

Contents same as M9216 when M9018 is ON l

* Set to ON-when the mode switch of the AJ71VP21/R21
mounted in the R-LINK slot is set to “3” or “4" {loop test).

| mozs3

Master station
operation
status

OFF:
ON:

RUN status
STOP or PAUSE
status

* Controlled by the operational status of the master station
system.

* Set to ON when the master station is in STOP or PAUSE
status. Is automatically set to OFF when the master
station in RUN status. °
(Refer to the "A3VTS Duplex System Owner’s Manual”
for information concerning the system operation status of
the master station.) :

M8254

Operational
status of local
stations
other than
present one

OFF:
ON:

RUN status
STOP or PAUSE
status

* Controlled by the operational status of the local stations
other than the present station.
* Set to ON when one or more of the local stations other
than the present station is in STOP or PAUSE status,
* Does not set to ON when the present station is in STOP or
PAUSE status.

* Is autornatically set to OFF when local stations other than
the present station is RUN status.
(Refer to the "A3VTS Duplex System Owner’s Manual”
for information concerning the system operation status of
the local stations.)

M9255

Error status of
local stations
other than
present one

OFF:
ON:

Normal
Error

* Controlled by the whether an error has been detected in a
local station other than the present station.

= Set to ON when even one of the local stations other than-
the present station has generated an error. :

* The station number of the local station generating the
error is contained in D9252 through D9255,

-+ Is automatically set to OFF when the station generating
the error is restored to normal status, when the loop
circuit is switched, and the data link is restored to normal
condition.
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6.5.3 Special registers usable at the local stations

Device
Number

Name:

Description ‘

D9243

Own station
number check

Stores a station number
(0 to 64)

D9243 contains the station number set in the AJ71VP21/R21
of the present station.
Used by local station to check their own station numbers.

D9244

Total number
of slave
stations

Stores the number of
slave stations

Indicates the number of slave stations in one loop.

D9245

Received
error
detection
count

Total number stored

» D9240 provides accumulated counts of the following
error detections in the active loop circuit.
"CRC"”, "AB.IF", and "OVER"
» The maximum count value that can be stored is "FFFF”
(hexadecimal).
» When count reaches "FFFF” (hexadecimal), the count
does not return to "0”.
* Use the following procedure to set the count value to "0".
Reset AJ71VP21/R21.
Reset using the RUN/STOP key switch of the A3VTU

D9248

D9249

D9250

D9251

Operational
status of other
stations

Stores the status of
equipment No. 1 to 16

» Stores the station number of any local station which is in
STOP or PAUSE status.

Bit
Device
number

b15 | b4 [ b13 | b12]b11 | b10| b9 | b8 | b7 | b6 | b5 |Bb4] b3 | b2 | b1 | bO

Stores the status of
equipment No. 17 to 32

Stores the status of
equipment No. 33 to 48

Stores the status of
equipment No. 49 to 64

Dg2ag L6 fLIS (L4312 ui oL iw|ts{uWd|lwl|L2|0

09249 [ 132 131 (130 L29 |28 | L27 | 126|126 | L24 [ L23 [ 122|121 |20 | L19 | L1B | L17

09250 { L48 | L47 | 146 | L45 | L44 | L43 | L42 | L4t | L40 | L39 | L38 | L37 { L36 | L35 | L34 | L33

D9251 { L64 | L63 [ L62 | L61 | L6O | L59 | LS8 | L67 | L56 | L55 | 154 | LS3 | L62 | L57 | L50 | L48

* The bit corresponding to the station number which is in
stop or pause status, becomes “1”. Set to "0” when the
corresponding station enters RUN status.

Example: When local station No. 7 and No. 15 are in a
STOP status, bit 6 and bit 14 of D9248 become
“1", and when D9248 is monitored, its value is
“16448 (4040 hexadecimal)”.

* The bit corresponding to the present station itself will not
be set to "1” even if the present station should enter
either STOP or PAUSE status.

(This bit is normally set to "0".)

D9252

D9253

D9254

D9255

Error status of
other stations

Stores the status of
equipment No. 1 to 16

Stores the status of
equipment No. 17 to 32

* As shown below in the data registers, each bit of D9252
through D9255 corresponds to one of the possible 64
local stations. These bits identify the station number of a
local station other than the present one that has gener-
ated an error.

* Detection of errors generated in other local stations
occurs only in local stations.

Bit
Device
fiumber

b15 [ b14 | b13 {b12 {11 | 10| b3 | b8 | b7 | b6 | bS [ Bba| b3 | b2 { b1 | bO

Dozs2 ([LisjLis (g {r3fL2ium|tio| | B{L7)w6e|5|Lle|]ziLu

D9253 [ 132|131 (L3020 l28 127 |26 |25 {24 {23 j122 |21 {20 | L19|LI8 | L17

Stores the status of
equipment No. 33 to 48

Stores the status of
equipment No. 49 to 64

D9254 | L48 | 147 | £46 | L45 | L44 | L43 | 142 | L41 | L40 | L39 | L38 | L37 | L36 | L35 | L34 ) L33

D9255 | L64 | L63 [ L62 | L6T | L60 | L59 | 158 | L67 | L56 | LS5 | 154 | 153 | L62 | L51 | LSO | L9

* The bit, corresponding to the station number of the local
station detecting the error is set to "1”.

Example: An error generated in station No. 12 results in
bit 11 of D9252 being set to "1”. When
monitored, this bit becomes “2048 {800 hex-
adecimal)”.

* When the error generating station has been restored to
normal operation or the loop circuit has been switched,
and data link processing restored to normal, the bit is
automatically restored to “0”.

6-21

1B (NA) 66191-A



" 6. DATA LINK PROCESSING /MELSEC-A

6.6 Link Data Communication

This section describes link data transmission in the A3VTS data

. link system.
A3VCPU A :
AJTIVP2UR21 || pSvCRU A AJ7IVP21/R21
3 {F_LINK} 3 (F_LINK)
(-] = e
gEc 8e°
SHe ] E.g
ges A3VTU H FSEI T AIVTU o
(] “-;3 g 5 Sag s 2 £
P x a" = rom other
3 3 :-E [Data Iink>T° other -] ] 3 2 < Data link lstations
58 i3
g =g
A3VCPU B @ A3VCPU B s |
o -
H 3 = |G 3 b L
& € @ = o
H 5 H g gc2 H
352 8 88§ E
783 g Z @ AJTIVP21/R21 8% - AJTVP21R21
L] 2 2 (R_LINK} 5488 g {R_LINK)
3 3 I i H M i
o 1= : — £ =
= 1 5
S [l : : -
[ | a
A3VCPU C H.;J s £ N A3VCPU C :LJ §§ " "
S =~ | Data Tink *s TO other i o g rom other
§ Loy : 5 LDa_ta_ I."l':,»’ stations E -—rlE % <r'3-at—a-hggs'a"°"s
Bes 5g [ e® 58
g5 8 s g8l
$53 g3
" § a 3
9 ]
L | L |
Link refresh processing Link refresh processing
Data transmission Data receiving

Data communication in the A3VTS data link system consists of the
transmission and reception of data between the A3VCPUs and the
AJ71VP21/R21s, and a link refresh in a single sequence program
scan.

During one link refresh, data is received from and transmitted to
other stations one time.

(1) Data receiving ‘
Data receive processing occurs in the AJ71VP21/R21 in the
active data link loop circuit. Data is received from other
stations, stored in the link data receive area of the AJ71VP21/
R21, and then fetched to the A3VCPU.

H The data received from other stations is first fetched from the

: link data receive area of the AJ71VP21/R21 to the link data
storage area of the A3VTU. From here the data is written to
each A3VCPU.

(2) Data transmission
Data transmission consists of the processing of data (ON/OFF
and data write) controlled by the A3VCPU for transmission to
other stations. '

The data controlled by each of the A3VCPU is fetched by the
A3VTU, and after undergoing majority processing, is written
to the link data transmit area of the AJ71VP21/R21.
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6.6.1 Master station data communication

This section describes link refresh in the master station and data
communication timing of other stations.

(1) Master station link refresh occurs when the instruction
' of the sequence program is executed after the data has been
communicated with other stations (link scan) as shown in (2).

(2) Link scan takes place after master station link refresh occurred.
Link scan timing varies according to the relationship of link
scan time and program scan time as shown below.

1) When link scan time is shorter than program scan time

Since master station link refresh takes place with every
scan of the sequence program, link scan also takes place
with scan of the sequence program. '

Execution of master
station program

Data communication

Link refresh Link refresh Link refresh
Step 0 END, Z_Step 0 END, Z,Step 0 END, Z
1 T ml Ly n r
| | i
{ ! |
[ I 1
1 Link scan ! Link scan i

2) When link scan time is longer than program scan time

Since master station link refresh takes place only 1 time for
every n scan of the sequence program, link scan also
occurs only one time for every n scan of the sequence
program.

link scan time
master station program scan time

(n (rounded up))

Link refresh Link refresh Link refresh
Execution of master |SteR 0 ENDZ Step 0 END Step 0 EN'?[ Step 0 END Step 0 EN‘?Z|SteP 0
. : T 1

station program 1 r y . T T
] | '
1 1
. {  Link scan I Link scan !

Data communication =
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6.6.2 Local station data communication

This section describes link refresh timing of the local stations.

(1) Link refresh timing of the local stations occurs when the
instruction of the sequence program is executed after link
scan.

Execution of master
station program

Data communication

Execution of the local
station program

Link refresh
Step 0 END

Link refresh Link refresh  Link refresh Link refresh

Step 0 Emj‘_{iepo END StepO END|Step0 END

Link scan Link scan Link scan Link scan !
S A N \
“\Link refresh Link refresh  Link refresh  Link refresh
Step 0 Step 0_Step 0% | Step 0 * [Step 0 Step 0-, | Step 0 \\ix‘gtep 0
! ! ] } —— 1 L
END END END END END END END ,

(2) Care must be taken when the scan time of the loca!l station
sequence program is longer than either the scan time or link
scan time of the master station sequence program, data may
be lost as shown in the following diagram.

Execution of master
station program

Data communication

Execution of the local
station program

Link refresh

Step 0 Step 0 Step 0 Step 0 = Step 0 Step 0 Step 0

RH‘H

-1

END | END '

"END :

END i

END

! Link scan l O]
 Bumaam|

\
Llnk refresh

'L?tep 0

Step 0 Step 0

1@

|
\
\ Step 0

E

ND

IZI::II:I

~

\
N\ Step 0

\\. Step O

1
t
i

-

Sy

END END

END

END

END

As shown @ and @ in the above figure, when a link scan occurs 2
or more times within 1 scan of the local station sequence program,
the local station fetches only data, @, received directly prior to
local station link refresh execution.

Since data (D is overwritten with new data at point @), data D is
lost at the point link refresh occurs and only data @ exists.

(3) Data linking for multiple-local stations

Link refresh of multiple-local stations occurs when the
instruction of the sequence program is executed for each of
the stations after link scan.

Link refresh
Step 0 END
Master station 0 _EF0 EHO e Elq0  EH0 —  —E1%
H i - S . '
iLink scan ' ; 1 f 1
Data communication v | | s—  om— S | e =
\
~\ AN ™
Step 0 END % \Lmk refresh. N DN l. RN
\\ S j |x AN FN :I ‘l“‘ .
. 3 4 y l H N by
Local station No. 1 [ Efo Elo __Effo EHD EH?o EHT EfS EHT
) ‘ N ] AN \ \\ || '{ \‘.
- Local station No. 2 |0 E{O E[0 Efjo EHo __EI0_ — EHo EHT Efo EHO
Link refresh, \\‘ “ i
Local station No. 3 [0 El0 ERJ0_ E}-E tHo Hal
Sample refresh
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6.6.3 Data sending and receiving for link relay (B), link register (W), link input (X), and link
output (Y)
B20 l Condition I ’ 820
v (e contact (fo0) | FO
BO

Master station

Data L
communication

Station No. 1

Station No. 2

Sequence program of
master station

[ CONDITIONS |

When the coil of B20 of local station No. 1 is set to ON, the contacts
of B20 of the master and local stations are set to ON.

Setting the B20 contacts of the master station to ON sets the coil of
BO to ON and the contacts of BO of local station No. 2 to ON.

Sequence program of
local station No. 1

Sequence program of
local station No. 2

Step 0 Link refresh
J END
0 o EHo
1
| .
1
: |
| 1
:Link scan }
v
IS
\ N\
\ \
Step 0 A AN
END \ \
L Lt N
0 Elo Ejo EJ{0
N
2
\
@® _ \
0 EJ0 Ej0 E[HO

6-25

IB (NA) 66191-A



6. DATA LINK PROCESSING /MELSEC-A

@ The coil of B20 is set ON by the program of station No. 1

® Execution of station No. 1 link refresh causes B20 ON/OFF
data to be sent to the link data transmit area of the
AJ71VP21/R21 of station No. 1. .

© The execution of a link scan transmits B20 ON/OFF data
from the link data transmit area of the AJ71VP21/R21 of
station No. 1 to the link data receive area of the AJ71VP21/
R21 of the master station and station No. 2.

@ The occurance of a link refresh, in either the master station
or station No. 2 after a link scan, causes B20 ON/OFF data to
be transmitted from the link data receive area of the
AJ71VP21/R21 to the sequence program area of the
A3VCPU.

® Assume that B20 of either the master station or station No.
2 is in use and that its contacts are set to ON.

® Setting B20 contacts to ON sets the coil of BO in the master
station to ON.

@ The occurance of a link refresh in the master station causes
BO ON/OFF data to be transmitted to the link data transmit
area of th_e AJ71VP21/R21 of the master station.

® The execution of a link scan results in the BO ON/OFF data
being transmitted from the link data transmit area of the
AJ71VP21/R21 of the master station to the link data receive
area of the AJ71VP21/R21 of the station No. 2.

@ The occurance of a link refresh in station No. 2 after a link
scan results in BO ON/OFF data being transmitted from the
link data receive area of the AJ71VP21/R21 to the sequence
program area of the A3VCPU. '

® The contacts B0, which are being used during the sequence
program of the station No. 2, are set to ON.
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6.6.4 Communication of word devices (T,C,D,W)

This section describes the communication of the present values of
timer (T) and counter (C), and of the 16-bit data of link register (W)
that is not set by either data register (D) or link parameters.
The communication of T, C, D, and W data is executed by the link
application instructions [LRDP| and [LWTP| only between the
master station and a specific local station.

The instructions | LRDP| and [LWTP| can be used only in the
master station sequence program.

The diagram below shows the data flow using the [LRDP
instruction.

command

ml

_'\f? Mggoo M,?Em SET The program shown in the diagram on the left

M1 is written in the master station. The present
— LRDP| K1 [ €10 [ DO | K3 [ values of C10 through C12 of local station No.

M9201 . .
= RST 1 are explained using as an exar.nple DO
through D2 of the master station being read
| RST {M9200 and stored.
RST [M9201
Link refresh @ ©)
Step 0 Execution of the LRDP instruction End of LRDP execution
/ END /(M9200 ON) / (M2201 ON)
Master station [0 EF0 Erio E—o Eﬁ]—m Eho E_|—|0
1 1 | 1 |
I | l | :
: I | I ]
! ! ! ! I
1. ! 1 1 ]
Data 1Link scan ! ! 1 !
communication : |:! S:\ =
\ | \
*\ \ ! } \\
. N ) \ | \
Step 0 \Link refresh \ \ | \
END . \ ! \
* \j \ \ ! \‘
Station No. 1 [0 E|o E|0 EH‘O E,H. EjH'O EHO Elo EHO
LRDP processing
@
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@ The LRDP | instruction is executed by the master station
program. (M9200 is automatically set to ON.)

Executed by the instruction, a read request for the
present values of C10 through C12 of station No. 1 is
transmitted to the AJ71VP21/R21 link data transmit area of -
the master station. '

(© The link scan transmits the request signal from the link data
transmit area of the master station AJ71VP21/R21 to the
link data receive area of the AJ71VP21/R21 of station No. 1.

@ The link refresh of station No. 1, which occurs after the link
scan, executes LRDP processing in which the present
values of C10 through C12 are read and then stored in the
link data transmit area of station No. 1.

® The link scan executes the transmission of the present
values of C10 through C12 from the link data transmit area
of the AJ71VP21/R21 of station No.. 1 to the link data
receive area of the AJ71VP21/R21 in the master station.

® The master station link refresh executes the transmission
of the values of C10 through C12 from the link data receive
area of the AJ71VP21/R21 to the sequence program area of
the A3VCPU where is it written in DO through D2.

@ When the [LRDP] instruction is completed, M9201 is
automatically set to ON.

® When M9201 is set to ON, the user’s program resets M9200
and M9201. :
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6.7 Setting Link Devices

6.7.1 Assignment

The assignment to each station of the devices (B, W, X, Y) used in
data link processing is performed using the link setting functions
of the parameter setting mode of the peripheral device (A6GPP,
A6PHP, A6HGP). ,
The parameters of the link settings control ON/OFF within each
station. In relation to each station, it also sets in the A3VCPU of the
master station the device range for datalink processing that
conducts data write. (Refer to the appropriate operator’'s manual
for information concerning the operation of peripheral device.)

of link devices

This section describes how to assign the devices (B, W, X, Y) used
in data link processmg to each station.

3 1 Supervising time

8 I Link device use range

Fig. 6.1 Example of Link

6-29

1 lT_o;t(al | numl::t( osf 2 | Master sfft'g;al station| |Set the time for supervising | The range of link relays (B), link
Ink slave station the link scan time. registers (W), inputs (X), and
Set the number of slave| |Set the range where the mas- outputs (Y) used for the data link
stations assigned to the | |ter station writes data to the - are automatically displayed.
host master station. link relays (B) and link regis- Not required .
ters (W).
X LINK X
M:B <> ALL L:B OOO-2EF
M:W <> ALL L:W O0O-31A
SLAVE " M — ALL L w.D. T. INTER- M:W — ALL R:W _
MAS~ PC FOR LINK MITTENT MW < ALL R-W _
TER STATIONS B w 10ms 10ms M:Y —> ALL L-X 100-63F
M:Y — ALL R:Y -
M 3 000-0FF 000-0CF 20 XXXX M:X < ALL L:Y 100-5EF
M:X <« ALL R:X -
M «— L M — R M <« R M — L/R M « L/R
L/R
NO. B w w w Y X/Y X Y/X
L1 100-17F opo-168 | ------- | ------- 100-22F 200-32F 100-22F 200-32F
L2 180-23F 169-255 | ------- [ —---wo- 300-41F 200-31F 300-45F 200-35F
L3 240-2EF 256-31A | —=m==me [ eeeo--- 500-63F | 200-33F 500-5EF 200-2EF
VAN M:MASTER L:LOCAL R:REMOTE
5 Master station |Not used.| INot used.] Master station — local Master station — local
<+ local station 6 | station/remote /O sta-| | 7 | station/remote I/O sta-
i tion tion
Set the range where each
local station writes data to Set the range corresponding| |Set the range corresponding
the link relays (B) and link to each of the local stations of | |to each of the local stations of
registers (W). the master station output (Y)| |the master station output (X)
used in data link processing| jused in data link processing
and set the input (X) of the| |and set the input (Y) of the
- local station that is made to| [local station that is made to
. correspond to the output (Y).| |correspond to the output (X).
4 Station  number p put (¥) P put (X)
setting
Set local station of re-
mote I{o] station
number.

Parameter Settings
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(1) Number of link slave stations
O Sets total of local stations within loop circuit
O Setting range is from 1 to 64.
© Be careful not to set the number higher than that of the
actual number of local stations in the loop circuit, as an
error is generated when data link processing is executed
preventing data link processing to be completed.

(2) Master station — local station (B, W link)

O Sets the range for writing ON/OFF data of link relay (B) and
the link register (W) using the master station programable
controller program. '

© The data written by the master station sequence program is
made available for reading by all of the local stations.

O Setting range is as follows.

Link relay (B) 0 to 3FF ({_¥ 10 to [ ¥ IF in 16 point units)
Link register (W) 0 to 3FF (1 point units)

The device numbers used in the controlling range at the
local station can only be used once.

(3) Supervising time
© The supervising time is the period of time from the start of
the link scan to the start of the next link scan. (See below)

Program of
master station

0 END 0 END[——0 END[—0 ENDf—

1

1

I

L !

I 1
Supervising time

i I

Link scan

O If the link scan is not performed within the time specified by
the supervising time setting, communication with any slave
station in that loop is stopped.

© Set the time within the range 10 to 2000ms (10ms to 2s) in
10ms increments.

Example: .

When “20” is set, supervising time is 200ms. .

O Determine the time as described below:

a) Set supervising time to “200” (2s) and write it to the
master station. '

b) Set the data link system running and monitor the link
from the master station. (For link monitor, refer to
Section 8.1).

c¢) Read the maximum value of link scan time. (D9207)

d) Return to the link parameter screen, reset the supervis-
ing time to the value obtained by adding 50msec to the
maximum value of the link scan time read in monitor
mode, and write it to the master station.
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(4) Setting of station numbers for local stations and remote /O

station _

© A specified station is designated as either a local station or a
remote I/O station by inputting either an “L” or an "R".

O Since a remote I/O station cannot be used in the A3VTS data
link system, only “L"” can be set. Caution is required since
data link processing will not be executed for a station in
which “R” has been set.

O Setting must be made for all slave stations.

(5) Master station «< local station (For B and W)

O Set the range for which the ON/OFF status of link relays (B)
and the data of link registers (W) are written to by the
sequence program of each local station, classified by
station number.

© The data written by a local station sequence program can be
read by the relevant host station, the master station, and the
other local stations in that loop.

© The allowed setting range:is as indicated below:

Link relay (B) : 0 to 3FF (in units of 16 points from [_ .30 to
LIF)

Link register (W) : 0 to 3FF (in units of 1 point)

The device numbers set in the master station or the local
stations can only be used once.

(6) Master station — local stations/remote /O stations

© The range of the master station output (Y) which corres-

ponds to each of the local stations is set along with the
"range of the local station input (X) that is made to
correspond to output (Y).

O ON/OFF data of output (Y) of the master station can be read
only by input (X) of the local station corresponding to the
master station’s device number. '

O When the setting shown in Fig. 6.1 has been executed, The
correspondence between the output (Y) of the master
station and the input (X) of the local station is established as
follows.

Local station No. 2 :-- Each point of Y300 to 41F of the
master station is made to corres-
pond respectively to each point of
X200 to 31F of local station No. 3.

O See Section 6.7.2 for details concerning the method of
allocation. '
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(7) Master station + local station/remote I/O station

© The range of the master station input (X) which corresponds
to each of the local stations is set along with the range of
the local station output (Y) that is made to correspond to
input (X).

O ON/OFF data of input (X) of the master station can be read
only by output (Y) of the local station corresponding to the
master station’s device number.

© When the setting shown in Fig. 6.1 has been executed, the
correspondence between the input (X) of the master station
and the output (Y) of the local station is established as
follows.

Local station No. 2 -+ Each point of X300 to 45F of the
master station is made to corres-
pond respectively to each point of
Y200 to 35F of local station No. 2.

O See Section 6.7.2 for details concerning the method of
allocation.

(8) Link relay (B) and link register (W) setting ranges
© Ranges of link devices must be set for the whole system.
Any devices which fall between the ranges set for com-
munication cannot be used as extra internal relays, they are
allocated to the data link system.

Example
BO~—" "™~__ __—~FF100 to 15F 180 to 1CF 1D0 to 210 240 to 29F 380 to 3BF 3FF
V
Local Local Local /4 Local Local
Master station station station | station % station station
No. 1 No. 2 No. 3 / No. 4 No. 8

Area not being used by data link processing

Range used by data link processing
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O Ranges are displayed,. classified by device, as indicated
below.

M:B <{—> ALLL:B--- Indicates the range of the link
relays (B) used in the data link
for the master station and all
local stations.

M:W (—> ALLL:W:----- Indicates the range of the link

) registers (W) used in the data
link for the master station and
all local stations.

M:W——> ALLR:W:----- Indicates the range of link
registers (W) used for the
master station to write data to
a special unit in a remote /O
station.

M:W (—— ALLR: W Indicates the range of link
registers (W) used for the
master station to read data
from a special unit in a re-
mote /O station.

M:Y——> ALLL:X:-eeeeeee Indicates the assignment
range of master station cor-
responding to the input (X) of
all local stations in one loop.

M:Y——> ALLR:Y----reeer Indicates the assignment .
range of master station cor-
responding to the output (Y)
of all remote I/0 stations in
one loop.

M: X (—— ALLL:Y:-eeeeene Indicates the assignment
range of master station cor-
responding to the output (Y)
of all local stations in one
loop.

M:X (—— ALLR: X----vroer Indicates the assignment
range of master station cor-
responding to the input (X) of
all remote 1/O stations in one
loop.

6-33

1B (NA) 66191-A



6. DATA LINK PROCESSING /MELSEC -A

6.7.2 Device assignment

This section describes the method of device assignment used in
data link processing in the master station and local stations.

The following table shows the number of points of each device
usable in the data link system.

Device Number of Points (Device numbers)
Link relay (B) 1024 points (B0 to B3FF)
Link register (W) 1024 points (W0 to W3FF)
2048 points (Number of I/O points used in the master
Input (X) station itself) ((last /0 number used within a specific

station—+1) to 7FF)

2048 points (Number of I/0 points used in the master
Output (Y) station itself} ({last /O number used within a specific
station-+1) to 7FF)

The number of points listed in the above table are portioned and
only those used at a specific station are assigned at the master and
local stations. '

Note that the number of points of a device available to be used at
each station is limited as shown in the following formula.

Number of points used for outputs {Y)4-number of points used for link rélays (B)
8
+{number of points used for link registers (W)X_2)§1024 bytes.

The assignment methods of link relays (B), link registers (W),

inputs (X), and outputs (Y) are described below using the example
shown in Fig. 6.2,

Master station

IAJ71VP A3 |A3ViA3viAzy Local station No. 1 Local station No. 2 Local station No. 3
21/R21 |VTU|CPUICPUICPU|
AJ71VP A3 |A3V]|A3V|A3Y IAJ71VH A3 |A3V| AJ71VP} A3 JA3V|A3V|A3Y|
! E 21/R21 |VTU|CPU|CPUICPU 21/R21 |VTUICPU 21/R21 [VTU|CPU|CPUICPU,
H . '
| [ [
] TT T
L L [LH ¥
1 : : i
gy O O R e o - -
e e e e e e e e e e e e e o o e e e e e e e e e e ]
X110
X0 YDO X0 YO0 X0 Y110
2 2
3 3 E g 5
AB1VP| £ El | |ae1vP| E AGTVP| E AGTVP| £
— El 2 4 5 L 5 ' 5
H sl |E 1115 g ¢
X1F YDF XF Y1F X3F X12F
Y12F
Y170 Y130 ’
2 ]
~§ 3 Special function module
o
AB1VP| E A61VP 5 {(Empty)
2 3
N 3l ] 3
Y17F Y14F

Fig. 6.2 Local System Configuration Example
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(1) Link relay (B) assignment
The 1024 points, BO through B3FF, of the link relays (B) are
portioned and assigned to the master and local stations.

An example of the assignment of link relays (B) is shown by
the memory map below:

Master Station |Local Station No. 1| Local Station No. 2| Local Station No. 3 | Used as SpareIn-
ternal Relay at Each
Coil [Contact| Coil [Contact| Coil |Contact| Coil |Contact Station {Not in fink)

A BO
|Range for ON/OFF _
to |control in the mas- O 0O O O O
ter station
.0 I SO
. 100 { Range for ON/OFF con-
Rslngef a;ar- 1?[: trol in the station No. 1 ©10 |0 O 10
able for data | .'/F ererereerees
link processing 180 |Range for ON/OFF _
to |control in the station O O10 | 0o O
G Rangs Tor ONORE| T
to |control in the station ®) @) olo | o
Jr_.?.'?f No.8 ,
2F0 '
to ‘ : O
3FF ----------------
Coil : ON/OFF control of link relay (B)
Contact : Reads ON/OFF data of link relay (B)
O : Usable range

Fig. 6.3 Assignment Example

(a) Link relay (B) assigns the area in which ON/OFF control
occurs for each station. :
(b) Reading of ON/OFF data of the link relay (B) contacts is
possible from the master station and all local stations.
(c) Device numbers for the master and local stations can
freely be assigned within the area of BO to B3FF.
1) The minimum unit of assignment is 16 points, i.e., I_»_.
to [_I_F.
2) There are no restrictions on assignment order in
regards to station numbers.
The following is an example of how the assignments
may be made freely. ﬂ
BO

7F Local station No. 1

to Local station No. 3

to Master station

to Local station No. 2

to (Open)
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3) Device numbers should not be repeated in the same
station as it will result in an error.

4) Settings for one station should be located in one area.
As shown below, setting cannot be made in two
separate locations.”

The ON/OFF control area for the
master station has been divided
into two areas.

(d) Areas not used in data link processing (shown as 7 in Fig.
6.3), can be used in the same manner as an internal relay
(M) within each station. ‘
When there is open area within the range being used for
data link processing as shown below, that open area
cannot be used in the same manner as an internal relay
(M).

to Master station

to }local station No. 1

Data link | e s .
processing range (open) - |+——Open area within the range being

1A0 » used for data link processing can-
to |local station No. 2 not be used in the same manner
......... as an internal relay (M).

to |Local station No. 3

POINT l

Data cannot be written to any link relay for which ON/OFF

control is performed by another station.

If data is written to a link relay allocated to another

station, that data will be ignored.

Example: If the master station switches link relays, B100
to B17F, (allocated to equipment No. 3), the
relays will immediately change to the status as
controlled by equipment No. 3 and the ON/OFF
switching status from the master station will be
ignored. ‘
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(2) Link register (W) assignment
For the link registers (W), 1024 points from WO to W3FF can be
portioned to and assigned among the master and local
stations.

An example of the assignment of link registers (W) is shown
by the memory map below.

Master  station
data read range

Local station No.
1data read range

Local station No.
2 data read range

Local station No.
3data read range

Local Station No. 2

Master Station |Local Station No. 1 Local Station No. 3 gﬁ%&m
ister at
Write| Read |Write| Read |Write| Read |Write| Read Station (Not in link)
Ol O O O O
10| 0O O O
O ;0|0 O
O O Oj0O | 0O
O
Write : Write of 1-word data
Read : Read of 1-word data
O : Usable range

Fig. 6.4 Assignment Example

(a) Assign the range of link registers (W) to which each station

can write.

(b} The master station and all local stations can read link

register data.

(c) Device numbers for the master and local stations can
freely be assigned to a device number within the range of

WO to W3FF.

1) The minimum unit of assignment is one point.

2) There are no restrictions on assignment order in
regards to station numbers.
The following is an example of how the assignments
may be made freely.

Local station No. 1

Local station No.

Master station

Local station No.
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Data link

processing range| .........

3) Device numbers should not be repeated in the same
station as it will result in an error.

4) Settings for one station should be located in one area.

As shown below, setting cannot be made in two
separate locations.

The data writing area for the mas-
ter-station has been divided into
two areas.

Master stat|

(d) Areas not used in data link processing (shown as 7 in Fig.

6.4), can be used in the same manner as an data register
(D) within each station.

When there is an open area within the range being used
for data link processing as shown below, that open area
cannot be used in the same manner as data register (D).

to Master station

to |Local station No. 1

......... as the data register (D).

to [Local station No. 3

(open) «——— Open area within the range being
190 used for data link processing can-
to [Local station No. 2| = not be used in the same manner

POINT |

Data cannot be written to a link register by any station

other than that set in the link parameters.

If data is written to a link register allocated to another

station, that data will be immediately rewritten to the set

station.

Example: If equipment No. 3 writes data to link registers,
WDO to W168, (allocated to equipment No. 1), the data
will be ignored.

6-38

1B (NA) 66191-A



6. DATA LINK PROCESSING /MELSEC-A'

(3) Input (X) and Output (Y) assignments
In data link processing, input (X) and output (Y) are referred to
as link input (X) and link output (Y) respectively. Master
station’s link usable range is portioned and assigned for each
local station.

An example of link input (X) and link output (Y) assignments is
shown in the imagined system configuration of Fig. 6.2.

Range
usable
for link

X Yy X
22F 200
e e
1 7 Y X;X
:45F Y_W
500

Master station Local station No. 1 Locat ‘station No. 2 Local station No. 3
X.Yo i X.YO . X.YO i . X.Yo i
wf&mﬁ:;:: V0 points used 10 points used 10 points used
DE by host station by host station by host station
100 iz 17F 14F 12F
M U1 ' M_t1

>

1
— = Yol =
31F 35F 33F

o

300 32F

70

[PHA [ ey
— LY x| aTF

5EF }oemmy 63F

Z '
[}
[
7FE __% 7FF 7L N 7FF

Link input Link output Link input Link output Link input Link output Link input Link output
. X} {Y X) Y) (X} \

:
7777

Fig. 6.5 Assignment Example

(a) The points and range usable for link input (X) and link
output (Y) in the master and local stations is given below.
1) Usable range :
In the I/O module and special function
module of the host station, numbers
following the used device numbers

to 7FF.

Example:

In the case of the master station shown in Fig. 6.5, the area
from X.YEO to 7FF can be used for the link input (X) and
link output (Y) since the I/0 and special function modules
use X.YO to DF. | ﬂ

2) Usable points
Link input (X)---2048—(sum of I/0 points of the mod-
ules mounted in the master station)

Link output (Y)---2048—(sum of /O points of the
modules mounted in the master
station)

Example: )

The I/O and special function modules of the master

station use a total of 224 from X.YO to DF. Therefore,

Link input (X)=2048—224= 1824points

Link output (Y)=2048—224=1824points

can be used as data links between the master and other

stations.
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(b) Data link processing using link input (X) and link output (Y)
can be done between the master station and a local station
. only as 1 to 1 communication.

(c) The assignments of link input (X) and link output (Y) of the

master station is portioned to each of local station. The link
outputs (Y) of the master station are matched with the link
outputs (Y) of the local stations, while the link inputs (X) of
the master station are matched with the link outputs (Y) of
the local stations. _
When the link output (Y) of the local station is controlled
ON/OFF, the device number of the link input (X) of the
master station corresponding to the link output (Y) of the
local station is controlled ON/OFF.

Example:

In the example shown in Fig. 6.5

Y100 of the master station is set to ON — X200 of local
station No. 1 is set to ON.

Y200 of the local station No. 2 is set to ON —= X300 of
the master station is set to ON.

(d) The method of assignment in the master station and local
stations is explained below.

1) The m|n|mum unit of assignment is 16 points, i.e.,
L1200 to X

2) Since link input (X) and link output (Y) are set indepen-
dently, it is possible to use the same device number for
each of them.

3) In the master station, link input (X) and link output (Y)
are assigned within the area usable for link processing
and then portioned to each of the local stations.

4) There are no restrictions concerning order in the
assignment of local station numbers as far as assxgn-
ment in the master station is concerned.

The following is an example of how the assignments
may be made freely.

Master station
X.YO

10 points used

DE by host station

230 1Y X|ogr
35F |X Y77

Range uéable

for link 460

54F

640

79F
L 7FE

Link input Link output
(X {Y)
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5) Device numbers should not be repeated for the same
device as it will result in an error as far as assignment in
the master station is concerned.

4
Area corresponding to

local station No. 2

— Overlapping

Area corresponding to
local station No. 3 ¢

6) Within one station, ensure that the settings related to a
particular device are all within the same area, as far as
assignment in the master station is concerned.
Locating settings in different areas as shown in the
following example cannot be done.

2t00_ M L1
X

ol I >A setting corresponding to the local station
SFL X V! No. 1 is set in two different areas.

380‘ M‘_Lz i
4aFl X vl

7) The assignment of local stations sets the points that
have been assigned for the use of the local station by
the master station anywhere in the range that can be
used for link processing.

Master station Local station No. 2 Master station Local station No. 2
X.YO [ Y0 points used X.Yo } - X.YO [ V0 points used X.Y0 ]
DF | by host station '{3 lgg;“:t;?:ﬁ DF | by host station Itly(y) E:;“:t:ﬁ:: N
100 —FZ4 14F 100 7 14F P
M LM L . ,V// . M LM Lt 7
x vy x|288points 352points x_ Y1y x|288points
y x 288point N l;—
352points\@&M 2iM_L2 /3": pr—m 12 % 352poims\ﬂaM oI M_L2 po:< : 2EF H
> Y"X'Y_.X 41F / XY 45F _:§> X"y v x| a1
45F _W 288points 45F 480
M L2
500 | 2 500 % 59F | ¥ " x
M im 13 / i M_L31y 14
X Yi,~™ X vi,~
Y x F Y X
SEF _|/§ 63F % e 63F
Link input Link output Link input Link output Link input Link output Link input Link output
{X) (v} (X {v) . (X} {Y) x) I\

(e) The link output (Y) portion of Fig. 6.5 can be used in
each host station in the same manner as the internal relay
(M).

6-41

IB (NA)} 66181-A



__6. DATA LINK PROCESSING | / MELSEC-A

6.7.3 Maximum number of link points per station

The number of points that are available for data link processing in
a link device is limited. These points and the total number of
points for link devices used for communication by the master
station and each of the local station are determined as shown
below.

A decision concerning these points is made based on the assigned
points derived from the link parameters of peripheral device.

(1) Maximum number of points per station (master and local)
The maximum number of points per station, whether master
or local, is calculated in the following manner based on the
total number of points used by link output (Y) and link relay
(B), which execute ON/OFF control at host stations, and the
link register (W), which write data at host stations.

Link output (Y) + Link relay (B}

8 =+ link register (W) X 2 = 1024 bytes.
Link output (Y) and link relay (B) are 1/8 (bytes per point)
Link register (W) is 2 (bytes per point)

From above figures, it can be seen that the total number of bytes
between the assigned link output (Y), link relay (B) and link register
(W) must not exceed 1024 per host station in either the master or
local stations.

Example 1:
B00O B3FF
. Master station [Local station|Local station{Loca! station
- Link relay (B) . . . .
write area |No. 1 write area]No. 2 write area|No. 3 write area
@® ®
w000 W3F F
i i ter stati
Link register (W) Local s'tatlon Local sitatlon Mas 'evr station
No. 1 write area|No. 2 write area| write area
@ ®
Master station Local station No. 2
X, Y000 X, Y000
- |Number of points used Number of points used
for own station for own station
7 |
ille -
P iL2—-M|} ®
IM—L1[}© ]
| e 1
- s
iM—12(} @ A
— i
! |
! !
Link inputiLink output Link inputiLink output

The assignment for the above figure calculates as follows.
The total number of bytes in the master station is

@+©-g©+@

+©X2=1024

The total number of bytes in local station No. 2 is 90

Gc)—_:;{i"i-@><2§1024

resulting in maximum number of bytes that are available for use.
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Example 2:

The following is a table using the assignments shown in

Fig. 6.3, 6.4, 6.5, of Section 6.7.2 (1) to (3).

Link Relay (B)

Link Register (W)

Link Output (Y)

Total Number of Bytes

Master
station

BO to FF=256 points
256-:-8=32 bytes

WO to CF=208 points
208X2=416 bytes

Y100 to 22F=304 points
Y300 to 41F=288 points
Y500 to 63F=320 points

———304+2:8+320 =114 bytes

B+W+Y=32+416+114
=562 bytes

Local station
No. 1

B100 to 17F=128 points
128+8=16 bytes

WDO0 to 168=99 points
99X2=198 bytes

Y200 to 32 F=304 points
304--8=38 bytes

B+W+Y=164198+38
=252 bytes

Local station
No. 2

B180 to 23F=192 points
292+-8=24 bytes

W169 to 255=237 points
237X2=474 bytes

Y200 to 35 F=352 points
352+-8=44 bytes

BHWHY=24+474+44
=542 bytes

Local station
No. 3

B240 to 2EF=176 points
176--8=22 bytes

W256 to 31A=197 points
197X2=394 bytes

Y200 to 2EF=240 points
240-+8=30 bytes

B+W+Y=22+394+30
=446 bytes

6-43

IB (NA) 66191-A




7. PROGRAMMING /MELSEC -,4

7. PROGRAMMING

This chapter describes how to program the master and local
stations in order to conduct data link processing between stations.

7.1 Precautions to Observe when Using Stations as Individual Units

When using a station as an independent unit with cables
disconnected to other stations for such purposes as debugging,
conduct one of the following three procedures and either reapply
power to the programmable controller or reset the A3VTU.

1) Remove both of the AJ71VP21/R21 modules from the base unit.

2) Set the REMOVE switch of both AJ71VP21/R21 modules to the
"PERMIT” position.

3) Set the number set switch of the AJ71VP21/R21s to within the
“1 to 64" range. '

If one of the above procedures is not carried out, the following will

occur.

* When the station number setting of the two AJ71VP21/R21
modules is 0 (master station):

The program will execute normally, but the LED on the front
panel of the A3VTU will indicate "LINK. ‘ERROR".

* When the station setting of the AJ71VP21/R21 modules is set to
between 65 and 99, or when the station number of the two
AJ71VP21/R21 modules is incorrect:

The LED on the front panel of the A3VTU will indicate “STATION
NO. {ITIXI'X7I", and the A3VTU will terminate processing.
(Program will not execute either.)

7.2 Precautions to Follow While Programming

(1) The link devices (B, W, X, Y) that are used in programs for data
link processing, use device numbers assigned in each station
by the link parameter settings of the peripheral device.

(2) From a failsafe point of view, it is recommended that interlocks
be set during communication between stations and that
special relay (M), which turns on when an error is generated,
and other devices, such as special data register (D) which
contains information concerning errors, be used during sequ-

: ence program execution.

(3) When an error is generated during data link processing and
data link processing cannot be conducted, the data immediate-
ly prior to processing termination is saved in each station and
individual station control is initiated.

If a local station is cut out of the loop circuit, the other stations
continue control with the data received from the cut-out
station that existed directly prior to the cut out.

The cut-out local station stores the communication data that
was received directly before the cut-out and independent
control continues.
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7.3 Programming Examples

This section describes the special relays, registers, and program-
ming methods required for data link processing between stations.

7.3.1 System configuration used for the programming example

The programming examples given in Section 7.2.2, are based on

the system configuration shown below and the assignment used
therein.

Master station

slsls|2l2]2 Local station No. 1 Local station No. 2 Local station No. 3
Si5|E| 5|88 sl sls 55
- -l > > > I =) 2 o ] 2 N =) 2 Nin( o ] 2 2
551212122 | [SEE|B|B|B 1SS BB 1| 55| E|B|B|B
SR 2i3313 EI5l 2|3 NSERERERE]
T Q| 2 21212 2|2 2 2l? 22| 2
II TT TT H
11 JIHE 1L II I:
| T s L U S 1 _——
e e e m e e e e - — U |
X0 Y140 X0 XBO Yo YEO X0 YCO
@ 2 - 2 2 2 2 2
2 2 ]
| | g L 5O
- = = =3 = r—1 - 2
X3F Y15F X1F XBF Y1F YFF X1F YDF
YCo Y160 YEO X180
2 3 5 2
8 8 8 2
- |E E L E g
{ |= 5 5 =
YDF Y17F YEF X19F
X LINK X
M:B <> ALL L:B OOQ-41FF
M:W < ALL L:W OQO-1FF
SLAVE M — ALL L W.D. T. INTER- M:W — ALL R:W -
MAS- PC : FOR LINK | MITTENT MW «— ALL R:W -
TER | STATIONS B w 10ms 10ms M:Y —> ALL L:X 200-2BF
X M:Y — ALL R:Y -
M 3 000-07F 000-03F 20 XXXX M:X < ALL L:Y 200-2BF
M:X <« ALL R:X -
M «— L M — R M «< R M — L/R M <« L/R
L/R
NO. B w w w Y X/Y X . YZX
L 1 080-0FF 080-0FF | -=-===-= | ——=-==w- 200-23F 200-23F 200-23F 200-23F
L 2| 100-17F | 100-17F | ===-=== | ———w——- 240-27F | 100-13F | 240-27F | 100-13F
L 3 180-1FF 180-1FF | =--==-=-= | —=-———= 280-2BF 200-23F 280-28F 200-23F
M:MASTER L:LOCAL R:REMOTE
16K BYTES
7-2
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7.3.2 How to use special relays (M) and registers (D) in the master station

This section describes programming for the detection of errors
using special relays (M) and special registers (D) that were
described in section 6.4.

The processing used for ON/OFF control of special relays (M) and
writing to the special registers occurs at the point the END
instruction is executed.

Note that an error cannot always be detected if an error has been
generated and remedied within 1 scan period.

Note that for the special relay (M) and special register (D) indicated
below are set to ON due to a malfunction, they are set to OFF by
the loop circuit if the switched data link returns to normal. This
means that there are times when they cannot be used for -
detection in sequence programs.

MO233 -erererrerierninaenens local station malfunction detec-
tion status
MO237 -+ervereniniiiiiiaenns local station malfunction status
D9216to D9219-----------. local station malfunction detec-
tion status
D9228to D9237:----+-+--- local station malfunction status
7-3
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| (1) Example program that detects a hardware malfunction in the
AJ71VP21/R21 of the master station.

M3212
f - £have 3‘ F-LINK error
H3213 )J

i {HA71 R-LINK error
M9212: Set ON when a hardware malfunction occurs in the
AJ71VP21/R21 mounted in the F-LINK slot of the
host station. .
M9213: Set ON when a hardware malfunction occurs in the
AJ71VP21/R21 mounted in the R-LINK slot of the
host station.

(2) Example progrém that detects an execute data link status or an
active loop circuit.

DG2847 CHETE

¥ Data link not active
L= 3 D284 Y873 3
= E D32843 - 4474 4 Data link active in
¢ F-LINK loop circuit
H= 4 Da204%
M= '§ D92843 ¥A75 2 Data link active in
¥ R-LINK loop circuit
= 3 032847
oA e T T T T T T T T
| D9204: Contains the following values depending on the
’ status of data link processing. |
i 0-----Data link processing active on F-LINK loop !
I circuit 1
I No errors in R-LINK loop circuit I
] Teeese Data link processing active on R-LINK loop :
| circuit 1
I No errors in F-LINK loop circuit :
I yALLRD Data link not active i
I Error in both F-LINK and R-LINK loop circuits |
I 3eereee Data link processing active on R-LINK loop
! circuit I
, Error in F-LINK loop circuit :
: 4eoeeee Data link processing active on F-LINK loop
| circuit |
~| Error in R-LINK loop circuit :
: 5--+---Data link not active {
[ No errors in either R-LINK or F-LINK loop
I circuits I
1 OLink parameter error generated !
I OLink parameter for the number of slave
I stations set to "0”". _ ]
I OThe Mode Select switch of both AJ71VP21/ !
| R21s of the master station are set to "Loop
i Test” or "Self-Loop Test” modes. '
I OThe link parameter set for the monitor period
I is too short. :
| OM9212 and M9213 (link module malfunction) |
I in the master station are ON at the same |
i time. '
| OThe A3VTU of a local station is in reset :
Lo S ___ ]
7-4

1B (NA)} 66191-A



7. PROGRAMMING " /MELSEC-A

(3) Example of program to display number of station with error
and its display on an external screen.

#3238 M185 '
—} 3F {PLS Mide X
M1aa 4
i TRHGY D3232 D18 @ i,
Migi
._”_ v
Hing ¥
—i TENCO Diga Diig 7 i,
Kigt K :
1 T 5 pi1s  pitg 3 | Station number error de-
- tect
Higz K
i —L/ prit 2 D112 H
K2 .
e rech D112 §¥g7g H Station number error
¢ display :
—~ ~= 8 D113 3 5T %877 } Lit when error generated
K in F-LINK loop circuit
o = 1 D113 3 {R5T  ¥877 3 Lit when error generated
vaga p ¢ in R-LINK loop circuit
—l— {DECD Di1g Dize 7 )
P
~ —{DR0R D128 piag H
= ToHoR D22 pi8? A
TN - . .
- T TOZOR D124 0184 H| Processing used to dis-
play in order the stations
- ro¥nR D126 biss X | generating errors.
-.-FP.F K K
r [5ER . @ rigg 8 3
H3232 K
= —n‘—i—{= g fi F————T1r5 Hidi ¥
i 4
- SO At F——————PL 5 Hig? A
Hag1 PE ¥
i} {FROY @ Diga 27 )
3 K2
- THod D11z ¥@7g
Station number display
= 5T ya77 3 | reset
L LFLS HI8F 1)

e e |
: M9238: Set ON when error is generated in either the F-LINK :
| or R-LINK loop circuit. J
1 D9232 to D9239: Detects the station number of error |
, : generating station, whether it is in the !
I F-LINK loop circuit or R-LINK loop cir- :
I cuit, and sets the bit corresponding to
! the error generating station to "1". I
1
|
1 'a15§a1au.;iuu'un!sm:as:33'57;56 B5;B4}B3:B2}81 80 I
I D232 18 (] Le 15 ta L3 2z K] ]
I R[ela]r[n]e]r]e rlr[a]r[a]e]n]" |
pez33 Li6 115 L4 L13 L2 m Lo L9 1
! RlFln]e]r]e]a]r]a]r rlele]r[r]r |
| N
I
! !
| os2a Les | 163 | we2 [ et | weo | v | wss | L7 |
I ® RIF R'F H[F HIF R[F FlIF RIF R[F |
L e e e e e e e e e e -
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Explanation

(a) Retrieval of local station generating error
1) The ENCO instruction looks at each bit of D100 through
D107 (contents of D9232 to D9239), detects if it is set to
"1” or not, and stores the data in D110.

128 bit section

B127 Bi12 B111  B32 B31 B16 B15 BO
[ D107 | \S | D101 | D100 ]

0 ENCO instruction

D110 [Encoded value

When more than one bit is set to ”“1”, the most
significant bits are encoded.

2) The station number is calculated from the encoded

value.
D110
D113
Encoded value| + 2 D112 -
= [aton unba]
2 ‘ T_{O when error is in F-LINK
1 when error is in R-LINK

Example: When the 6th bit of D101 (D9233) is "1”,

B31 to B22to BI6B15  to BO Encoded value
| ] | > p1o[_2z ]
D101 D100 ENCO
instruction

. 2 e
Results in the value 247 = 127, indicating that the

error was generated in the F-LINK of the local station
No. 12. -

(b) Proccessing to display the next ERROR station
1) The DECO and XOR instructions sets the bit corres-
ponding to a station that has finished display to "0".

Example:
prio [ 22 ]
' Q DECO instruction
B31 to B22 to B16 B15 to BO
p120t0D127 ) [0to0[1[0to 0] 0 to 0 |
D121 ’ D120

-

B31 to B22to B16B15B14 to B0

D100t D107 ) [0 to 0[1]0 to 0[0[1] 0 to O | ?ﬁgﬁucﬁon'
D101 D100
I
B31 to B16B15 B14 to BO
D10t D107 j) | 0 to 0 [0[1] 0 to 0 |
D101 D100
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. 2) The SER instruction checks that the content of D100
through D107 is "0".
If the values of D100 through D107 are all "0”, the
number of the first error-generating station is redis-
played.
If there is a data register among D100 through D107 in
which the value is not “0”, the instruction used

in (a) displays the number of the next error-generating
station.

7.3.3 How to use the special relays (M) and special registers (D) of the local stations

This section describes programming for the detection of errors
using special relays (M) and special registers (D) that were
described in section 6.5.

The processing used for ON/OFF control of special relays (M) and
writing to the special registers occurs at the point the END
instruction is executed.

 Note that an error cannot always be detected if an error has been
generated and remedied within 1 scan period.

Note that the special relay (M) and special register (D) indicated
below are set to ON due to a malfunction, they are set to OFF by
the loop circuit if the switched data link returns to normal. This
means that there are times when they cannot be used for
detection in sequence programs.

M9251 ........................ Llnk Stop

MO255 ----evreemenreeanninnns ERROR in local station

M9252 to D9255 «+---+++-- ERROR in other station
7-7
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(1) Example prograh that detects a hardware malfunction in the
AJ71VP21/R21 of the local station.

——
4

Ly O
ers D
o
"~

Y858 jF—LINK error
i

¢St DR-LINK error

M9212: Set ON when a hardware malfunction occurs in the
AJ71VP21/R21 mounted in the F-LINK slot of the
host station.

M9213: Set ON when a hardware malfunction occurs in the
AJ71VP21/R21 mounted in the R-LINK slot of the
host station.

(2) Example program that detects the generation of an error in the
loop circuit between one station and the station prior to it.

A . ’
LT —v852 M F-LINK error

<Z¥@233 M R-LINK error

—
I M9241: Set ON when an error has been generated between
: a station and the station prior to it in the F- LINK
I loop circuit.

| * Cable break

| * Hardware malfunction in the receiver section of
; the AJ71VP21/R21 of the host station.

I * Hardware malfunction in the transmitter section
I of the AJ71VP21/R21 of the local station prior to
I the host station.
|

|

|

I

1

|

|

|

l

|

|
—

a station and the station prior to it in the R- LINK
loop circuit.
. o Cable break
« Hardware malfunction in the receiver section of
the AJ71VP21/R21 of the host station.
» Hardware malfunction in the transmitter section
of the AJ71VP21/R21 of the local station prior to

I
I
I
|
|
|
i
I
1
I
l
M9242: Set ON when an error has been generated between :
i
i
!
l
i
|
i
I
the host station. '
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(3) Example program that detects the status of data link proces-
sing in the host station.

CYas4 Lit when data link pro-
= cessing is interrupted.

I K5258 \ .
b <y855 ™ Lit when the link para-
) meters are not received.

M9250: Set ON when link parameters are not received from
master station.
* Error in master station making data link proces-
sing impossible
* Fault in loop circuit
M9251: Set to ON when data link processing is not
occurring in host station.

7-9

IB (NA) 66191-A



_7. PROGRAMMING - / MELSEC-A

7.3.4 Link relay (B) programming

Program for master station

_X_B';lﬁﬂ Startup instruction CBGOR
S

881 Stop instruction

{Raa1

Control program

This section provides an example of programming using link relay
(B) for data link processing.

Started in the master station, this program begins control
simultaneously of the master station, local station No. 1, and local
station No. 2.

Program for local station No. 1 Program for local station No. 2

B@ga Bapl Bags Baal

—i 3F —{SET M8 H i 3 {SET Me X

- ——SE7T  BBRE M - L——T5ET  EB148 X

BAGL Bagt

i {RET M@ F F —LRST M@ N

= —————{R5T BE3B H ————— {57 Bi#d N

M - 3 ] 2 Sai e a

1o, sy | J QLS ,

A 1 |
] I

i Control program ! ! Control program :

| 1 t

b e e e e 4 R 4

Explanation

(1)

(2)

(3)

(4)

Set master station X0 (start instruction) to ON.

Coil of master station BO is set to ON, and contacts BO of local
station No. 1 and No. 2 are set to ON.

When the contacts of local stations No. 1 and No. 2 are set to
ON, MO is set to ON at each station, preparing for startup. MO
and the coils of B80 and B100 are simultaneously set to ON
and a reply is sent to the master station stating that startup
preparations are finished.

The master station confirms that B80 and B100 have been set
to ON in local stations No. 1 and no. 2 respectively, the startup
begin signal B2 is set to ON, and control begins.

When startup begin signal B2 is set to ON in the master
station, local stations No. 1 and No. 2 begin startup.

The master station X1 is set to ON when control of each station
is stopped.

When B1 contacts are set to ON, MO0 of local station No. 1 and
No. 2 are reset and control is stopped. '

MO, and the coils of B80 and B100 are set to OFF, and master
station control is also stopped.

7-10
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7.3.5 Link register (W) programming

This section provides an example of programming using link relay
(B) for 16 bit data communication with other stations.

Program

Run in the master station, this program writes values to link
register (W) which is then read by local station No. 2 ‘and
compared with maximum/minimum values. -

Program for master station

Program for local station No. 2

n9838 K Bale
———T{Hoy @ Weas J {0V U8GE D§ X
Md Ba1t .
i {8018 f —if {8118
T4 Biig M2 K3 k

3 i i3 cTig 3 M & pe F———Cvada
Ti8 K
b {SET M2 H H= & b F————Yap1
2 H3235 M4 F ¥ K ‘
—— 3 i—L+ 1 e y 0 3 D8 F——7yaDp2 M
o —{Ba1l
Bi1g
—iF {RST M2 H

14

~{ 8 488 }——-Hy O

Explanation

(1)

(2)

(3)

(4)
(5)

(6)

(7)

At the time power is applied to the system, a "0” is written to
"WO0" of the master station and "B10” is set to ON.

The contents of "W0” from the master station is read and
"B90” set to ON, when the contacts of “B10” of local station
No. 2 are set to ON.

"When “B90” is set to ON, "M1” of the master station is set to

OFF setting “B10” to OFF as well.

The master station program increments "W0” by ”1".

The master station does not increment “"W0"” until local station
No. 2 reads the contents of "WO0".

When local station No. 2 reads the contents of "WO" "B90” is
set to ON, “M2" of the master station is set to OFF, and "W0"
is incremented by ”1” again.

When the contents of "WO0"” reaches the value of "10”, the
master station program resets the contents of “"W0" to “0” and
"W0" is ready to be incremented again.

POINT |

In the example shown here, link relay (B) provides
handshake functions between the master station and local
station thus preventing the master station from in-
crementing by “1” prior to reading the value of link
register (W) in the local station.
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7.3.6 Programming input (X) and output (Y)

This section provides an example of programming using input (X)
and output (Y) for data link processing between the master station
and local stations.

| Progrém Example |

The program causes YFO of local station No. 2 and Y50 of local
station No. 3 to flicker. When this happens 20 times for each
station, local stations No. 2 and No. 3 light Y150 and Y151 of the
master station. After 5 seconds, Y50 is made to begin flickering

again.
Master station program Locél station No. 2 program Local station No. 3 program
xge T4 S04 R4 - cvore 3| oAb Y858 3
ol : o | K
'l%‘r -Iﬁﬁ > -EEF {H188 —C—‘?H Y208
B e L e e ST
Ta}‘.' K?.;?B Y294 O EH 918t o —T—e“ CH2RL
249 corsa o FAE k5T o 3 b LRST (8 1
—x'f’i:m3 Y151
Rre 2 Y241
- Y281

Explanation

(1) Setting TO of the master station ON/OFF, sets Y250 and Y290
ON/OFF. ‘

(2) When Y250 and Y290 of the master station are set ON/OFF, the
corresponding X110 and X210 of local stations No. 2 and No. 3
are set ON/OFF, which in turn, set YFO and Y50 of each
ON/OFF.

(3) When YFO0 and Y50 of local stations No. 2 and No. 3 have been
set ON/OFF 20 times each, Y100 and Y200 of local station No. 2
and No. 3 are set ON, and X240 and X280, which correspond to
them in the master station, are turned ON.

(4) When X240 and X280 are set to ON, flickering stops and Y150
and Y151 are set to ON.

(5) Five seconds after Y150 and Y151 are set to ON, the counter (C)
in local stations No. 2 and No. 3 is reset and flickering in Y250
and Y290 of the master station begins again.
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7.3.7 Programming with LRDP instruction to read T,C, D, and W

This section provides an example of a program that uses the
application instruction to read the present values of timer
(C) and counter (D) of a designated local station, as well as read
data of the data register (D) and link register (W) to the master
station.

(1} | LRDP |, instruction

The [LRDP] instruction can be used only in the sequence
program of the master station.

N w
Usable Devices £S5 |58 8| x Processi
Instruction Symbol §5 €88 | "o
xe |51 3| E Time
XjYy(M|B|lF|L|T|c|D|w|kH Placlal]| z V|R|N “‘8 zB| @
n O
S olc|oto
LLRDP ] imDP |n1|SID|n2H Mn|OJ0
) D (O} Ko) o Ko
n2 O

n: : No. of local station

'S : Leading device number of the word device that reads the data
(word device in the local station)

D :Leading device number of the word device that contains read
data (word device in the master station)

n: : Number of read words (1 to 32 words)

* The instruction can be used by the master station
only in correspondence to a local station.

* The instruction is used only after prior conditions
have been set and only once a during ON.

. The instruction cannot be used simultaneously in two
or more places within the same sequence program (same
scan).

* M8200 is set to ON while the instruction is being
executed. M9201 is set to ON when its execution is finished.
After finishing its execution, it is necessary to reset M9200

and M9201 using the instruction. The | LRDP | instruc-

tion cannot be executed again until they have been reset.

Error Status
* This is set when the device range of the master and local
stations has been exceeded.(S+n.—1 or D+n.—1 exceed the
range of the device.)
* When the number of words designated by “n.” exceeds the 1
to 32 range limit. Q

M9010 and M9011 are set to ON.
D9010 and D9011 contain the error step signal.
D9008 contains the error number (50). ’
MS9200 and M9201 are set to ON simultaneously.
D9200 contains "2".
When the station number designated by “n:" is not a local

- station.
g

D9200 contains “4“.
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(2) Program example

This section provides an example of a program that reads the
present values of D20 through D24 of local station No. 2 and of
C50 through C54 of local station No. 3.

(1) D20 through D24 of local station No. 2 is contained in D100
through D104 of the master station.

(2) C50 through C54 of local station No. 3 is contained in D105
through D109 of the master station.

(3) The data of local station No. 2 is usually read during the period
that input "X0” of the master station is ON.

(4) The data of local station No. 3 is usually read during the period
that input "X1” of the master station is ON.

| Program Example |

Read
instruction
_ﬂ?a M UER {PLS M1
b £ 4] L
LRDP| instruction execute com-
KL M3280 M9281 _ mand
— 3+ 3 TSET M2 F
Hz } ¥ K LRDP] instruction reads data of
i — LTLRDP 2 pDze  piag & }---D20 through D24 of local station
2781 . No. 2 and writes it to master
i M322i : RET Mz 3 station D100 through 104. Processing re-
' hail < lated to local
: After execution is completed, each | station No. 2
- TRST  H92807 | signal is re- initialized to enable
startup again.
» LR5T  H9281H
Read .
- - {PLS MJ  J--Command causing re-execution of
gruetion s LRDP] instruction.
e £PLS K5
o Command executing [LRDP| in-
LS H3288 H32ai e struction.
i 3# 3 L5ET 4 H .
LE . . f o ¥ _| [LRDP] instruction reads the pre-
— {LEDF 3 £ Dblaf 5 H---sent values of C50 through C54 of
local station No. 3 and writes it to 3
rece 4. -], master station D105 through 109. | Processing re-
= TRET Hd H lated to local
o station No. 3
PR _| | After execution is completed, each
- {RET M92883 | signal is re- initialized to enable
startup again.
L {RST  M92813 ’
-k {FLS M& 1 ---Command causing re-execution of
. ' |LRDP] instruction.
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Explanation

(1) Execution of | LRDP | instruction and interlock

I[:fter other instructions have been
executed, the particular instruction is
Lstarted by setting M1 to ON.

[When only a particular [L mstruc-_I
tion is to be executed, after execution
lis completed, M1 is again set to ON.

-
|Always designate an [LRDP] instruction to be |
| executed by a pulse. If the execution command |
lis left ON, the [LRDP] instruction cannot be !

_____________ I restarted. !

1 I e _J
4888 M4 M3 |
— # TPLS M1 J]
NI H3280 N30 » i
i h J3ET M2 3

IrThe instruction cannot be executed snmul-_:
taneously with other [C instructions. To prevent a |
particular |nstruct|on from executing while other |

Im instructions are being executed, the indicated

Llnterlock is provided.

|To prevent more than one mstructlon-I
( from being executed at one time, the [LRDP] [LRDP] |
 instruction condition contact is to be set ON l
| by the instruction.

| If two [LRDP] instructions are executed at the |
| Same time, the instructions may not operate

]
correct|
l_ Y.

(2) Initialization of the | LRDP | instruction after one execution is

completed

D2g  Dtap  § b,

-
When [LRDP] instruction has completed |

—{R5T HZ H

execution, M9201 is set to ON, resetting

M2, M9200, and M9201. This |n|t|al|za-I

{RST #3288} t tion enables [LRDP] instruction to be

executed again. If this resetting process

rR5T  Mo2G1H is not conducted, the [LRDP] instruction |
cannot be re-executed.
o T T _
{PLS NI H

N

Automatically set to ON—]]
when execution of the [LRDP] |
instruction is completed.

LT T |

(3) M9200 and M9201 ON/OFF timing during execution of the

LRDP | instruction is shown below.

Execution of | LRDP

Execution period

instruction Non-execution period
ON
M9200 OFF |
{L\Sets the sequence
ON 7 program OFF.
M9201 OFF
7-15
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7.3.8 Programming with LWTP instruction to write to T, C, D, and W

This section provides an example of a program that uses the
application instruction to write to the present values of
timer {T) and counter (D) of a designated local station, as well as
data of the data register (D) and link register (W) from the master
station. :

(1) instruction

The'm instruction can be used only in the sequence
program of the master station. :

Instruction

Usable Devices
Processing
Time

Symbol

Execute
Conditions
Number
of Steps
Subset
Index

XY MjB|F{L|T|C|D|WICH P|A0jA1|2Z |V [RI|N

n1 O

[ o |

1
=
3
B
o |
S|
B
€L
ojln
olo
olo
olo
olo
]
o
o

n2 O

n: : No. of local station

D :Leading device number of the word device that contains
written data (word device in the master station)

S :Leading device number of the word device that writes the
data {word device in the local station)

n: : Number of written words (1 to 32 words)

» The [ LWTP | instruction can be used by the master station
only in correspondence to a local station.

* The instruction is used only after prior conditions
have been set and only once a during ON.

* The instruction cannot be used simultaneously in
two or more places within the same sequence program
(same scan). '

* M9202 is set to ON while the instruction is being
executed. M9203 is set to ON when its execution is finished.
After finishing its execution, it is necessary to reset M9202

and M9203 using the instruction. The instruc-

tion cannot be executed again until they have been reset.

Error Status
* This is set when the device range of the master and local
stations has been exceeded.(D+n.—1 or S+n.—1 exceed the
range of the device.)
* When the number of words designated by “n.” exceeds the 1
to 32 range limit.

M9010 and M9011 are set to ON.
D9010 and D9011 contain the error step signal.
D9008 contains the error number (50).
M9202 and M9203 are set to ON simultaneously.
D9201 contains "2".
When the station number designated by “n:” is not a local
station.

D9201 contains "4".

7-16
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(2) Program example

This section provides an example of a program that writes the
_present values of C50 through C54 of the master station to
local stations No. 2 and No. 3.

(1) C50 through C54 of the master station is written to in DO
through D4 of local station No. 2 and D10 through D14 of local
station. No. 3.

(2) When input "X0” of the master station is ON, data is usually
write to local station No. 2.

(3) When input "X1” of the master station is ON, data is usually
write to local station No. 3.

I Program Example |

Write
instruction
1888 M4 M3
——3F # —{PLS N
- LWTP] instruction execute com-
(ML H3262 H9283 e ws mand
L i £ Lok M2 n;
H2 K - K [LWTP] instruction writes data of
—b— —LLWTR 2 ba £5a 5 H--C50 through €54 to DO through
l #3203 D04 of local station No. 2.
e
- = —LR57 %2 h! Processing re-
lated to local
Aftér execution is completed, each| station No. 2
~ ——1LR5T  M92823F {signal is re- initialized to enable
startup again.
o —LR5T  H9283H
_YVrite i oL e n1 H ._Command causing re-execution of
instruction e . instruction.
8@t W2 Ko
——3F 3 {PLS H3 3
- Command executing in-
_Pl‘_’;n; H3282 #9283 crrr W struction.
i r 41 T - L2t hEs
M4 oo K ¥ LWTP| instruction writes data of
—} {LETP 3 bia 358 s 3 --C50 through €54 to D10 through
ane D14 of local station No. 3.
i 13283 rorr b Processing re-
¥ LRET ) 4 H lated to local
After execution is completed, each| Station No. 3
- TRt H32823 }signal is re- initialized to enable
startup again.
= {RET  H3283F
- TPLS Mg H .. Command causing re-execution of
=hes ! LWTP] instruction.

7-17
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Explanation

(1) Execu_tion of | LWTP | instruction and interlock

- ——————————— -

IAfter other [LWTP] instructions have been l
executed, the particular [LWTP] instruction is |
Lstarted by setting M1 to ON.

Ir_When only a particular instruc:]l

tion is to be executed, after execution
| is completed, M1 is again set to ON
L 9

____________ |

|Always designate an [LWTP] instruction to be_I

| executed by a pulse. If the execution command |

| lis left ON, the [CWTP] instruction cannot bel
Lrestarted

veps M4 N3
] i} 3 i
! M1 ¥3262 F‘!”BS
El_—i: ﬂ

i ]

r
| The [LWTP] instruction cannot be executed simul-,
taneously with other [T instructions. To prevent a
particular instructlon from executing while other |
I instructions are being executed, the indicated
I_interlock is provided.

j To prevent more than one lnstructlon-]
; from being executed at one tlme, the [LWTP] -
| instruction condition contact is to be set ON!
| by the [SET] [SET] instruction.

, If two [LWTP] instructions are executed at the

|
|
I same time, the instructions may not operate :

correctt
LY o ___._ J

(2) Initialization of the | LWTP | instruction after one execution is
completed

| w2 K
Py ik —CLUTP 2 pE 5@

wes

[

ITl\lhen [owip] |nstruct|on has completecl—|
execution, M9203 is set to ON, resetting I
M2, M9202, and M9203. This initializa- !

tion enables instruction to be'
executed again. If this resetting processI
is not conducted, the [LWTP] instruction |,

cannot be re-executed.
L_______________l

1
|
1
k926230 ()
I
I

L : —{RST  M3283H

L {FLS  #3  3
N 1

1 Automatically set to ON

Iwhen execution of thel

| [LWTP] instruction is com- |

I pleted

(3) M9202 and M9203 ON/OFF timing during execution of the
m instruction is shown below.

Execution of

Execution period

instruction Non-execution period ———, }BT
ON
M9202 OFF A
on ™ Sets the sequence
’ ’ program OFF.
M9203 OFF
7-18
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8. TROUBLESHOOTING

This section describes troubleshooting methods used for the
A3VTS data link system.

8.1 Link Monitor Using GPP/PHP/HGP

The GPP/PHP/HGP list monitor function enables monitoring of all
A3VTS data link system link functions on one screen.

The two types of link monitoring provided are "master station
monitoring” and “local station monitoring”.

Link monitor for master station -+-+- Used when connected to the
master station

Link monitor for local station ------- Used when connected to the
local station

8.1.1 Master station monitoring

.Screen for master station link monitor:

Displays the CONDITION ¥ LINK MONITORING (MASTER) X
1 |operating  sta- FOR MASTER
tus of master g MODE CONDITION OF LOCAL(L)/REMOTE(RNTOTAL=10) LS:LINK/CPU
station. X ON-LINE STATUS
OFF-LINE NO. |LS ABCD|NO. [LS ABCD|NO. |LS ABCD|NO. |LS ABCD| L ¢:o0k
- LOOP TEST - 0:STOP
Displays the L 1|cr oooo| 17 33 49 P:P-MTR
2 loop line status F LOOP ok ||L 2|cR ocoo| 18 34 . 50 COMM.
of master sta- R LooOP ok ||L 3lcs oooof 19 35 51 S R:CPU RUN
tion L 4{PR 0000| 20 36 52 $:CPU STOP
. SCAN T IME L 5|CR 0000| 21 37 53
MAX. 150ms | |L 61CR 0000 22 38 54 A:P-MTR.
- . MIN. 80ms L 7|CR OCEOE| 23 39 55
3 Dlsplays link [:> PRESENT 100ms |[L 8|cs oooo| 24 40 56 B:0THER STATION
scan time. L 9{cR oooo| 25 a1 57
F/R LOOP L10|{PS 000E| 26 42 58 C:F LOOP
11 27 43 59
M 12 28 44 60 D:R LOOP
c . 13 29 45 61
F B ' Fl 14 30 46 62 0:0K
Fl‘ f? 15 31 47 63 E:NG
v 16 32 48 64
4 | Displays the @ 100ms X ' M-M
loop status. .
5 Displays the statuses of all Displays the scan time of the
slave stations. 6 [ sequence program in the mas-
ter station.

POINT |

When the special relay M9210 (link unit malfunction) of the
master station is ON, peripheral equipment cannot be
used for link monitoring. Any attempt to do so results in
the message "Communication error” being displayed.
Restore normal operating condition for M9210 and ex-
ecute link monitoring again.

8-1
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(1

(2)

(3)

Display of operating mode
O Displays the setting of the Mode Select switch of the
AJ71VP21/R21 mounted in the master station.

enabled) {setting: 0)

* Online (Automatic loop switching
} ------- "ONLINE” display

* Online
* Self-loopback test (setting: 7)------+--+- "OFFLINE” display
* Loop test (setting: 3or4)-------- SRLELRLE "Loop Test” display

O The section displayed with asterisk {X) shows the present
status.

O The loop circuit conducting monitoring is switched accord-
ing to the ON/OFF status of the special relay M9018.

M9018: OFF---F-LINK loop circuit status displayed
M9018: ON---R-LINK loop circuit status displayed

O Monitored contents are the same as those of special relays
M9224 and M9227.

Display of loop circuit status

O Displays whether the loop circuits between the master
station and the final local station is normal or malfunc-
tioning.

O Status of F-LINK loop circuit is displayed in "F- LOOP”,
Status of R-LINK loop circuit is displayed in "R- LOOP".

© An "OK" is displayed when the loop circuit is normal, "NG”
when a malfunction occurs.

© Monitored contents are the same as those of special relays
M9225 and M9226.

Display of link scan time ,

O Displays the maximum, minimum, and present value of
required times for data link processing between the master
station and local stations.

O The following times are displayed.

=
Link refresh

0 END. 0 ENPO
M 1 J—F
LS { | —
Link scan time

program

Link refresh LS: Link scan (data link
0 ENDO END/ O ENDO processing)
M E I } )
Ls b———— —

Link scan time

O Monitored contents are the same as those of special relays
M9207 to D9209.

8-2

M: Scan time of the mas-
ter station sequence
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(4) Display of active loop circuit and station detecting malfunction
© Displays the number of the station detecting a malfunction
in the active loop circuit and the number of the station in

Active F-LINK loop circuit
No malfunction in R-LINK

Station detecting malfurc- _ !
tion in F-LINK loop circuit L6 ]

loop circuit

(D9204 ------ 0)

i M

Pl 1 f
i R R
.

: L l—-4—
1

]

r
1
1
]
|
]
1
I
I
1
]
i
L

‘R-LINK loop circuit active
Malfunction in F-LINK

which the malfunction occurred.

r--- -
: M 1
B o,
f R R !
|

) . 1
1 I I 1
| [}
) 1
t t
e e e d

Active R-LINK loop circuit
No malfunction in F-LINK
loop circuit

(D9204 ------ 0)

] «— Station detecting malfunc-
] L8 tion in R-LINK loop circuit

-
]

'

T F

| IR |

R R 1
(|

]

]

1

t

- |

F-LINK loop circuit active
Malfunction in R-LINK

. .

l M I

F F

l I Station detect-
Station detect- R R ing malfunc-
ing malfunc- tion in F-LINK
tion in R-LINK loop circuit
loop circuit S T T~T
™Mis >

4

Inactive data link proces-

sing

Malfunction in both F-
LINK and R-LINK loop cir-
cuits

(D9204 ------ 2)

S —71
i M |
E r N F
i .
1 R R
b Lo
1 e e = J 1
H 1
1 )
L e e 4

Inactive data link proces-
sing

loop circuit loop circuit Normal conditions in both
(D9204 ------ 3) (D9204 ------ 4) F-LINK and R-LINK loop
circuit
(D9204 «+++--5)

O Data link processing is terminated (D9204 -:- 5) when the
following conditions exist. '

* Error is made in link parameters.

* Number of slave station is set to “0” in link parameters.

* Mode Select switch of both AJ71VP21/R21s of the master
station are set to either "Loop Test” or self-loopback test.

* Monitor time setting of link parameter is too short.

* When M9212 and M9213 (link module malfunction) are
both ON, »

» A3VTU of the local station is in reset condition.

© The monitor display for thé active loop circuit is the same as
that for the special register D9204. The display for the station
detecting a malfunction is the same as that for the D9205 and
D9206.
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(5) Display of local station status
© Displays codes reflecting station of the local station of the
whole system.

L column: Displays data link status of each local station.
C: Communication active with other sta-
tions
D: Data link processing interrupted
P: Communication of link parameters with
master station in progress
The display shows the status of the active loop
. circuit. Codes C and D display contents of the
special data registers D9228 to D9231. Code P
displays the contents of D9224 to D9227.

S column: Displays operation status of each local station
R: Indicates the system of related station is
in RUN status
S: Indicates the system of related station is
in STOP status
The S column displays the contents of special
data registers D9212 to D9215.

A column: Displays "0".

B column: Displays whether a local station has detected a
maifunction in other local station.
0: No malfunction detected
E: Malfunction detected
The B column displays the status of the active
loop circuit and the contents of special data.
registers D9216 to D9219.

C ‘column: Displays status of the F-LINK loop circuit of the
related local station
0: Normal
E: Error
The C column displays the contents of special
data registers D9232 to D9239.

D column: Displays status of the R-LINK loop circuit of the
related local station
0: Normal
E: Error
The C column displays the contents of special
data registers D9232 to D9239.
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POINT |

1. When a fauit is detected in the F-LINK loop circuit or the
R-LINK loop circuit due to a broken cable, errors in
transmission occur as shown in the following diagram.

When the cable of the

F-LINK loop circuit

breaks between local

FLINK station No. 2 and local
loop circuit  4ation No. 3 as shown
in the figure on the left,

‘g local station No. 3 is
>4 Break detected as the mal-
functioning station in

the F-LINK loop circuit.

R-LINK
" loop
circuit

2. When a "D” is displayed in the L column of the local
station status display, the S to D columns display the
status of the previous cycle and remain the same.

1B (NA) 66191-A
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8.1.2 Local station monitoring

The following is the display shown when GPP/PHP/HGP is
connected to a local station.

X LINK MONITORING (LOCAL) x
Displays the . STATUS  (STATION NO.L 11) STATUS OF SLAVE STATIONS
1 operating sta-
tus of local sta- E>MODE | Loor Back 1 RUN |17 33 29
tion. X ON-LINE oK 2 RUN |18 34 50
OFF-L INE ¥ NG 3 RUN 19 35 51
LOOP TEST ﬁ 4 STOP | 20 36 52
. -/ - 5 RUN | 21 37 53
Displays the CoMM  STATUS BWY FROM MASTER PC 6 RUN 22 38 54
2 communication |:> P-MTR  WAITING X OK 7 RUN | 23 39 55
status of local * OK / NG 8 DOWN | 24 40 56
station. sToP 9 RUN |25 41 57
e — T 10 RUN 26 42 58
F LOOP B. W FROM 11 RUN 27 43 59
" R LOOP SUB MASTER PC 12 RUN | 28 a4 60
Displays the [:> oK 13 DOWN | 20 a5 61
3 | loop line status I X NG 14 sToP | 30 46 62
of local station. 15 31 47 63
16 32 48 64
80ms X M-M
Not used. (Ignore contents.) Not used. {Ignore contents.) Displays the operating
5 | statuses of other local
stations.
Displays the receiving statuses
4 of link relay (B), link register Displays the scan time of
(W), and link output (Y) from 6 [sequence program in
the master station. host station.

[ POINT |

When the local station special relay M9211 (link module
malfunction) is ON, link monitoring from peripheral equip-
ment cannot be conducted. If attempted the message
“Communication Error” is displayed. Restore normal
.operating condition for M9211 and execute link monitor-
ing again.

(1) Display of operating status
O Displays the setting of the Mode Select switch of the
AJ71VP21/R21 mounted in a local station and whether a

"Loop Test” is being conducted. H
» Setto online (setting: Q) ««----+-rereeveee "ONLINE” display
* Set to self-loopback test (setting: 7).-*-- "OFFLINE” display
* Master station loop test active:--+----- "Loop Test” display

© The section displayed with asterisk {X) shows the present
status.

1B (NA) 66191-A



8. TROUBLESHOOTING - / MELSEC-A

© The loop circuit conducting monitoring is switched accord-
ing to the ON/OFF status of the special relay M9018.

M9018: OFF---------- F-LINK loop circuit status displayed
MS018: ON---------- R-LINK loop circuit status displayed

© Monitored contenfs are the same as those of special relays
M9240 and M9252.

(2) Display of communication status
© Displays communication status of host station.

"Waiting for parameters” ------+-- Displayed when waiting
for parameter data from
master station.

“Cyclic communication” «++-+-+--- Displayed when com-
munication is normal.

“Communication interrupted” --- Displayed when com-
munication of the host
station is interrupted.

© The section displayed with asterisk (3X) shows the present
“status.

© Monitored contents are the same as those of special relays
M9250 and M9251.

(3) Display of loop circuit status

© Displays whether the loop circuits between the host station
and the preceding station is normal or malfunctioning.

O Status of F-LINK loop circuit is displayed in "F- LOOP".
- Status of R-LINK loop circuit is displayed in "R- LOOP”.

© An "OK" is displayed when the loop circuit is normal, "NG”
when a malfunction occurs. ‘

O Monitored contents are the same as those of special relays
M9241 and M9242.

(4) Display of status B, W, Y data received from master station
© Displays whether B, W, and Y data from the master station
can be received correctly or not.

"Receiving” «-=--eeeeeee Data being received correctly from
the master station.
"Receiving fault” :----- Data not being received correctly

from the master station.

© The section displayed with asterisk (X) shows the present
status.

O Monitored contents are the same as special relay M9246.
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(5) Displays operating status of local station .
© Displays operating status of all local stations on the active

loop circuit.
RUN:------ Indicates system of corresponding station is in
RUN status. »
STOP------ Indicates system of corresponding station is in

STOP or PAUSE status.

DOWN:----Indicates system of corresponding station is in
OFF condition or that the loop circuit is mal-
functioning.

O Monitored contents are the same as special data registers
D9248 to D9255.
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8.2 Troubleshooting

This section describes simple troubleshooting procedures to be
used when the data link fails to startup or an error is generated
during data link processing.

8.2.1 Troubleshooting flowchart

Q Error generated )

Y

Check if error message is displayed on
LED panel located on front panel of
A3VTU of master station.

Is error message
displayed on A3VTU
of master station?

- See Section 8.2.2.

Malfunction in station NO. setting of both AJ71VP21/R21s mounted in
master station. Set station numbers of both AJ71VP21/R21s to “0” and reset
A3VTU.

Replace the AJ71VP21/R21s if an error is displayed when station numbers
are correct.

Is STATION NO...%:
displayed?

The station number of the active, online AJ71VP21/R21 in the master station
is not set to "0”.

Set the station number of the AJ71VP21/R21 to “0” and reset the
AJ71VP21/R21. :

Replace the AJ71VP21/R21 if an error is displayed when the station number
is set correctly.

Is station No. ERR
displayed?

Is "LINK F ERROR"
or "LINK R ERROR"
displayed?

YES See Section 8.2.3.

Is "LINK PARA ERROR”
displayed?

Link parameters are not set or a mistaken parameters have been set.
Check link parameters.

Refer to the A3VTS-Type Multi-Loop Sys-
tem User’s Manual for information con-
cerning troubleshooting procedures and
restore master station to normal opera-
tion.
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8.2.2 Troubleshooting when an error indication is not given on the master station

No error display on
master station

C

)

Check status of POWER LED lo-
cated on the power supply module
of the master station.

Are AC and DC LEDs
of power supply module
of base unit lit?

This section describes the troubleshooting methods to be used
when an error indication is not given on the display located on the
front panel of the A3VTU of the master station.

NO

' Check status of LEDs located on the
front panel of the AJ71VP21/R21s
of the master station.

Is RUN LED Iit?

Are one of
PRIMARY LEDs of
either AJ71VP21/R21
unit lit?

YES

Is 110/220v AC
present?

Provide 110/220V AC to the power
supply module.

Replace the power supply module.

Check the remove switch of the
AJ71VP21/R21s.

l

Is switch set to
FORBID?

Set the remove switch of the
AJ71VP21/R21s to the FORBID
position, and reset the A3VTU.

Are the AC and
REMOVE SWITCH LEDs
of power supply
unit in expansion
base unit lit?

Check if 110/220V AC present

If AC and DC LEDs are not lit when
110/220V AC is supplied, replace
the power supply module.

Reset the A3VTU. if the RUN LED of

.the AJ71VP21/R21 does not light
after resetting, replace the
AJ71VP21/R21. ’

Data link system is operating nor-
mally.

Check the sequence program, link
parameter assignments, etc.
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Check the setting of the Mode Select
switch located on the AJ71VP21/R21s of
the master station.

!

Set to online
mode (0)?

Set the AJ71VP21/R21 Mode Select switch
to online mode (0).

Check the Station Number switch of the
AJ71VP21/R21s of the master station.

The station number of the master station
NG is "0".

Set the station number switch of the
AJ71VP21/R21s to "0".

YES

Monitor the special relays and registers of
the A3VCPU of the master station and
check error status.

Refer to the A3VTS User's Manual to
determine malfunction and restore to nor-
mal operation.

Has an error
been generated?

YES

Y

Check if an error is not displayed on the
LED display of the front panel of the.
A3VTU or A3VCPU of the local station.

Is an error displayed?

The A3VTU of the master station may be
malfunctioning.

If normal operation is not restored after
resetting the A3VTU, replace the A3VTU.
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8.2.3 Troubleshooting flowchart for LINK F ERROR and LINK R ERROR

LINK F ERROR .
( LINK R ERROR displayed )

y

Check special registers D9228 to
D9231 of the master station.

Is one or all of the
bits of D9228 to D92321,
which correspond to local station
that have parameters
set, "1"?

NO

This section describes the troubleshooting methods to be used
when either LINK F ERROR or LINK R ERROR indication is shown
on the LED display of the A3VTU front panel of the master station.

------------ (D9228 to D9231: Malfunction in local station)

YES

Does link scan
time exceed the
value set for
monitoring time?

Is RUN/STOP key
switch of A3VTU
of local station
set to RESET?

) 4

Check special registers D9232 to
9239 of the master station.

Are D9232 to D9239
all set to "0"?

------------ {D9232 to D9239: Malfunction in loop circuit)

Link scan time exceeds the value
set for monitoring time. Check the
values of link scan time and the
value set for monitoring time.

Set the RUN/STOP key switch to
either RUN or STOP.
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Check special relays M9212 to | M9212: Malfunction in an AJ71VP21/R21 of the F-LINK
D9213 of the master station. M8213: Malfunction in an AJ71VP21/R21 of the R-LINK

Check the setting of the remove
switch of the master station
" AJ71VP21/R21s.

Is a relay ON?

NO

Set the remove switch of the
AJ71VP21/R21s to the FORBID
position.

Is switch set
to FORBID?

Reset using the RESET switch of
the front panel of the AJ71VP21/
R21.

External noise may be interfering
with operation. Take anti-noise me-
asures.

Is data link
processing restored?

Malfunction in a AJ71VP21/R21.
Replace the AJ71VP21/R21.

M9225 (For F-LINK): Malfunction in loop circuit between the master
Check special relays M9225 and | . station and the final station.

D9226 of the master station. M89226 {For R-LINK): Malfunction in loop circuit between the master
1 : station and the final station.

Most likely the error was remedied
and normal operation has been
restored.

Are one of the
relays ON?

Check special relay M9212 and | . . . M9212: Malfunction in AJ71VP21/R21 of the F-LINK
M9213 of the final local station. M9213: Malfunction in AJ71VP21/R21 of the R-LINK

Check for break of link cable or
loose connection between the
master station and the final local
station.

Check link cable.

Are one of the
relays ON?

‘Malfunction in the AJ71VP21/R21
of the local station.
Replace AJ71VP21/R21.
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Check the D9232 to D9239 to see if
set to "1” and check station corres-
ponding to those bits that are set.

l

Is error message

displayed on NO

corresponding A3VTU?

YES

Is error message
displayed on A3VTU of
preceding station?

Is STATION No.
ERR. displayed?

The station number setting of a
AJ71VP21/R21 that has been re-
placed while online is wrong.
After setting the correct number,
reset the AJ71VP21/R21.

Refer to the "A3VTS User's Manu-
al” to remedy the system problem.

Is data link
processing restored?

Possible malfunction in the newly
installed AJ71VP21/R21.

Replace the AJ71VP21/R21 once
more. :

END
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Is RUN LED of
corresponding
AJ71VP21/R21 'lit?

Is RUN LED of NO

y

AJ71VP21/R21 in
receding station lit?

YES

Is PRIMARY LED
of AJ71VP21/R21 of
corresponding station
nd loop circuit lit?

Check the supply of power to the
power supply module of the base
unit.

Are AC and DC
LED of power
supply module lit?

Is 110/220V AC present?

If power is present and the AC and
DC LEDs are not lit, replace the
power supply module.

Check the supply of power to the
power supply module of the ex-
pansion base unit.

Are AC and DC
LEDs of power
supply module lit?

Is 110/220V AC present?

If power is present and the AC and
DC LEDs are not lit, replace the
power supply module.

Check the setting of the remove
switch of the AJ71VP21/R21.

Is switch set
to FORBID?

Set the remove switch of the
AJ71VP21/R21s to the FORBID
position.

Reset the A3VTU.

If the RUN LED of the AJ71VP21/
R21 does not light, replace the
AJ71VP21/R21.

Check if an error has been gener-
ated in the A3VTU or A3VCPU of
the corresponding station.

For information on how to restore
normal operation refer to the
"A3VTS User's Manual”.
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Check special relays M9212 and M9213 df __________________ M9212: Malfunction in AJ71VP21/R21 of the F-LINK
the corresponding local station. M9213: Malfunction in AJ71VP21/R21 of the R-LINK

Is one of the
relays ON?

Check special relays M9212 and M9213 of
the final local station.

YES § . Eg?.sible malfunction in the AJ71VP21/
Replace the AJ71VP21/R21.

Is one of the
relays ON?

Check for link cable break or loose con-
nector between the corresponding station
and the preceding station.

Check link cable.

Does data link
processing return
to normal?

YES

Contact your local service center and
provide them with information concern-
ing the problem.

C . END j

8-16

IB (NA) 66191-A



8. TROUBLESHOOTING /MELSEC-A

-8.3 AJ71VP21/R21 LED Indictors

This section describes those LEDs which are set to ON/OFF when
an error is generated.

The error LEDs provide information concerning the detectlon of
errors generated during data link processing, and hardware
malfunctions in the AJ71VP21/R21s. The ON/OFF status of these
LEDs provides valuable troubleshooting information concerning
the location of the error and the steps required to restore normal

operation.
)
RUN | O O { prIMARY
so | O O | sranp-sy
L] No¥e)
00
crRC | O (O | RAM ERR.
over | O O.
E arF| OO0
A el OO
R oatA | O O
o UNDER | O O | cPu rrw
R oor] OO
(O}
——
r
LED Erro. B
. Name Detection Description
Display Status

Code check is conducted on transmitted data to determine if data is being
transmitted correctly. Error indication is also set when a malfunction in the

receding station results in an error in transmitted data being generated.
CRC error P g g9

CRC {cyclic redun-| On  |[Source of malfunction]
dancy check)

Noise, faulty link cable, loose link cable connector.
Malfunctioning receiver in host station, malfunctioning transmitter in
previous station.

One set of incoming data has overwitten the previous set before it had been
processed.

OVER | Overrun error On [Source of malfunction|

Malfunctioning of receiver in host station.

Error indication is also set when a malfunction in the preceding station
results in an error in transmitted data being generated.
Abort invalid | Source of malfunction |

AB.IF On
frame error

Noise, faulty link cable, loose link cable connector.
Malfunctioning receiver in host station, malfunctioning transmitter in
preceding station.

Master station: Error is set when transmitted data cannot be received
during the period of time set for reception while a “Loop
Test” or "self-loopback test” is being conducted.
Local station: Erroris set for all local stations when link scan time is longer
. than the period of time set for monitoring by link para-
Time check P g by P

TIME On meters during data link processing.
error :

[Source of malfunction |

Noise, faulty link cable, loose link cable connector.
Malfunctioning receiver in host station, malfunctioning transmitter in
preceding station.
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LED Error

Disol Name Detection Description -

isplay Status
Error is set when data containing an error is received during a "Loop Test”
or "self-loopback test”.
Source of malfunction

DATA Data check ' On [ ]

error Noise, faulty link cable, loose link cable connector.
Malfunctioning receiver in host station, malfunctioning transmitter in
preceding station.
Error occurs when internal processing of sent data is not performed at
Underrun regular intervals. ‘
UNDER error On | Source of malfunction ]
. Malfunctioning receiver in host station.

Error is set when data cannot be received due to a fault in the data link loop
circuit.
Source of malfunctio

LOOP Loop error On l 4 unction |
Faulty link cable, loose link cable connector.
Malfunctioning receiver in host station, malfunctioning transmitter in
preceding station.
Error is set when the memory in the AJ71VP21/R21 used for communication
with the A3VTU, or for data communication is faulty.

RAM ERR. | RAM error On [Source of malfunction |
Hardware malfunction in host station. .
POINT |

The AJ71VP21/R21 is suspect of malfunctioning when the
RUN LED is off, or when-the UNDER and RAM ERR. LEDs
are lit among the LEDs on the front panel of the
AJ71VP21/R21. In such a case, the AJ71VP21/R21 should
be replaced.
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APPENDICES

APPENDIX 1 Transmission Time Delay

The figure below indicates the maximum transmission delays for

the A3VTS data link system.

L<LS<M
LS<L<M L‘s<M<L.
M+a1+LS+az+2L M4+ a. 4+ LS+ 2L + a,
Link rel
ink relay o . "
(B) w e——iis s H—= M
Link register — -~
s — — — s H H H H H
(W) L EHe — EHo — efe — eHs L _EPo 30 e £
Master | Qutput (Y) ) } p *
Station | - : —
}
Local 4M + ay) 3M+ a)) + LS+ L
Station LRoP - ay EYO LROP 4, ay GO
LRDP and ) TS (SR o R R — R ) 8 S e B O ¥
LWTP
) . s —f ~ g B > — s H H H H
instructions |, — o N 1 - e tHs =H
4M + 3a, — LS — «a, 3M + 2a, + L
Local | Link relay _ - S W e ,
Station (B) M "
b | Link register |, 4 — sH H H H
Master (W) — .
L £ [ eHo £Ho _EHo L Gl B0 eHo eHe
Station | Input (X} &H U 'i I_ ;}z
2IM + a4) — a2 4+ 2L, + ay M+ ai 4+ LS+ L+ 2L + a7
Local . 7 {
Station Link relay |w Y Co— S Cm— "
e e N[ e T P e p H H F
Lo [k register [y @A Il P A ﬁ#lcﬂv—ﬂc
Local W) e — -
Station R ; R NS » CH— 1 Hs u TH: Hs s 3
a2 _B|5L ez :ﬁ—

M+a1:
contained in D9019)

L+az:
contained in D9019)

LS:

Link scan time (data communication time)

Scan time of the master station sequence program (value

Scan time of the local station sequence program (value

LS = 10 4+ 2.2 X (Total number of local stations)

+

B+ Xo+ Yo+ (W X 16)

500

[msec]

a,;

Link refresh period of master station

B Xo Yo : W
@, = 14'1+_—|_2()T;_X2'4+ L L

1024 X 14.4 [msec]

: Link refresh period of local station

B+ X+,

X24 + W
2048 )

a,=13.6 + 1024

X 14.4 [msec]
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M<L<<LS
L<MKLS

M < LS <L

M+ a4 2LS + 2L+ a:

o I
M _31-3_3 P CH R o CHO) CR:
- - 7
L —1 [l d [ |
| 1

s 1

L Elo €0 gjo ﬂn

L)
T

M+ a1+ 2LS + 2L + a:
.

M [0 elo Elo epdo €fo E[o o Ejo elo effo efo Efo €]
 —
1 (] 1 - 1 - | L $
1 I

s f 1

|

i EHO EHo £fHo EHu
- —E‘i—

4M + a. 4 LS)

LRDP a1 a1 END

m fo_€efo Efo Epdo eJo eo El—fo Eelo EJo E[—jo EJo Ejo EfC Ejo
LA
-SSR ';-',,J—'ﬁ —

3M+ a)) + 4SS+ L

LRDP END

1 s1

M o efoeloepqo o efo o efo elo effo o €fo €0 efo Efo Efgo Elo
N — 4

s P
N
L Efo  epqo Elo EJo  ERMO elo _eHe Ejo EHS L o eHo El}-!n 45[—!0
M + 4a. 4 3LS — a: 3M + 22, 4+ 2LS 4+ L

' ,,_“1:.“_ i
M mmm o e[ Elﬂ E|--n E|o EHn E!o E!ﬂ séj c Elﬂ m Jo Elo €lo el-o eo efs Ef{o EJo efo
sb—vg — - K4 spb—ad b— b — - |}

L Elo Ej»alo E[o  Ejo  EHd0 elo  eEldo  Elo  Epo L -'F; 4{]—&; £z 0 Tj—ilu

3

3(M+ ‘11+LS)+2L2+ a,) — a;

M o E[o Efo E‘|L|n Efo efo Eo elo Efo E}—ﬂo e eHe Efo efo -

M+ e+ 21S 4+ L + 2. + 2
O 8 e 8 a8 s s a0

st—— —
‘ d .
Yle Eﬂ" EHo eHe N ___fHe
2 o tHs £He Mo E]—E
c)z a\so
=

B: Displays number of points, “M: B« ALLL : B”, available
in link device range for link parameters.
W: Displays number of points, "M: W «— ALL L : W",
available in link device range for link parameters.
Xo: Displays number of points, "M: X «— ALL L : Y, available
in link device range for link parameters.
Y.: Displays number of points, "M: Y <«— ALL L : X",
available in link device range for link parameters.
X:: Number of link input (X) points in host station.
Y:: Number of link input (Y) points in host station.
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APPENDIX 2 External Diagrams

2.1 AJ71VP21

2 (0.08)

— , 4.2 (0.17)
—

Au7ivEz)
F

0
(=
r4

PRIMARY
STAND-BY

" RAM ERR.

L MX D0
MNIO OO

C
g
R

CPUR/W

} |
O DD m)
O_»Q
55%

NO.

x1

RESET ©

REMOVE
PEAMIT
FORBID

MODE

. O :ONLINE(A.S.)
1 1ONLINE(U.A)
3:TEST?
4:TEST2

STAT!ON[

250 (9.84)

Printed circuit board

7:TEST3

{} FRONT SIDE

J SD(OUT)
RD(IN)

% .

255 (1.00) | |

bt L

19.6 (0.77)

4 (0.16)

26.5(1.04)[ | 5 (0.20) 9 (0.35)

106 (4.17)

4.2 (0.17) 111 (4.37) 37.5 (1.48)

Unit : mm (inch)
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2.2 AJ71VR21

4.2 (0.17)

4.2 (0.17)

2 (0.08)

—

W Au71v[EZ

J

0
c

PRIMARY
STAND-BY

RAM ERR.

-
Z.
(=]
m.

CPUR/W

(F0 xam]
50_»0
05>Jw30
Oz
VMO O0Z

RESET ©

REMOVE
PERMIT E
FORBID

MODE

O :ONLINE(A.S.)
. 4 :ONLINE(U.A)

3:TEST1

4:TEST2
7:TEST3

Printed circuit board
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(¥ FRONT SIDE
(© sbooun

© rouNy

38 (1.50) 5 (0.20)
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.5 (0.37) 16.3 (0.64)

111 {4.37) 37.5 (1.48)

Unit : mm (inch)
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2.3 A30LVB

26-M4 screw 4- 6 Base mounting guide hole
* (module fixing hole)\ (M5 mounting screw)

[0 O0dbdbondnog j
\ -
|

Handle

200 (7.87)
250 (9.84)

IR

.Base cover B
¢ O, C1,C3,00,00, [3J, ., ., o(@
530 (20.9)
550 (21.7)
29 (1.14)
1 I - 1
0 N O_MN _nn0 1 O A
2
=1
Unit : mm (inch)
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2.4 A20LVB

Handle

18-M4 screw 4- 46 Base mounting guide hole
{module fixing hole)\ / {M5 mounting screw)

Base cover /

ol J D UOOooon

1
L

FRIVERY] e
[POWERY [POwERK] m m L [a3vePul

I 1 55

jmo:ogomo:o Py S— S o[g

200 (7.87)
250 (9.84)

]

0]
370 (14.6)
390 (15.4)
29 (1.14)
) M—
1 O 1T M1 n nn 1
§_ ]
=]
©
Unit : mm {inch)
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IMPORTANT

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

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