MITSUBISHI

Analog-Digital Converter Module type A68ADC

User’s Manual

MENISEC

Mitsubishi Programmable Controller

—~




® SAFETY PRECAUTIONS @

(Read these precautions before using.)

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

Also pay careful attention to safety and handle the module properly. These precautions apply anly to
Mitsubishi equipment. Refer to the CPU module user's manual for a description of the PLC system
safety precaution. .

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

: Procedures which may lead 1o a dangerous condition and cause death
@ DANGER or serious injury if not carried out properly.

Procedures which may lead to a dangerous condition and cause
/N\CAUTION superficial to medium injury, or physical damage only, if not carried out
propetly.

e
P ——

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

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

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



[DESIGN PRECAUTIONS]

<D DANGER

Instali a safety circuit external to the PLC that keeps the entire system safe even when there are

problems with the external power supply or the PC module. Otherwise, trouble could result

from erroneous output or erroneous operation.

(1) OQutside the PLC, construct mechanical damage preventing interiock circuits such as
emergency stop, protective circuits, positioning upper and lower limits switches and
interlocking forward /reverse operations, -

(2) When the PLGC detects the following problems, it will stop calculation and turn off all output.

» The power supply module has over current protection equipment and over voltage
protection equipment.

» The PLC CPUs self-diagnostic functions, such as the watchdog timer error, detect
problems. In addition, all output will be turmed on when there are problems that the PLC
CPU cannot detect, such as in the I/O controller. Build a fail safe circuit exterior to the
PLC that will make sure the equipment operates safely at such times. See user's
manual for example fail safe circukts.

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

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

When overcurrent which exceeds the rating or caused by short-circuited load flows in the
output module for.a long time, it may cause smoke or fire. To prevent this, configure an
external safety circuit, such as fuse.

Build a circuit that tums on the external power supply when the PLC main module power is
turned on. If the external power supply is turned on first, it could result in erroneous output or
srroneous operation.

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

Build an interlock circuit into the PLC program that will make sure the system operates

safely by using the communication state information. Not doing so could result in erroneous
output or erroneoud operation.

(1) Forthe data link data, the data prior to the communication error will be held.

(2) The MELSECNET (II,/B,/10) remote 1/O station will turn all output off.

(3) The MELSECNET/MINI-S3 remote I/O station wili hold the output or turn all output off
depending on the E.C. remote setting. '
Refer to the data link manuals regarding the method for setting the communication problem

station and the operation status when there are communication problem.

When configuring a system, do not leave any slots vacant on the base. Should there be any
vacant slots, always use a blank cover (A1SG80} or dummy module (A1SG62).

When the extension base A1552B, A1S55B or A1558B is used, aitach the dustproof cover
supplied with the product to the moduie installed in siot 0.

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

/N\CAUTION

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




[DESIGN PRECAUTIONS]

/\CAUTION

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

[INSTALLATION PRECAUTIONS]

<) DANGER

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

Install so that the pegw on the bottom of the module fit securely into the base unit peg holes,

. and use the specified torque to tighten the module's fixing screws. Not installing the module

correctly could reault in erroneous operation, damage, or pieces of the product falling.

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

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

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

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

[WIRING PRECAUTIONS]

<> DANGER

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

When tuming on the power supply or operating the module after installation or wiring work, be
sure thatthe module's-terminal covers-are correctly attached: Not attaching the terminal cover
could result in electric shockl.

/N CAUTION

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

When wiring in the PLC, be sure that it is done correctly by checking the product's rated voltage
and the terminal layout. Connecting a power supply that is different from the rating or

incorrectly wiring the product could result in fire or damage.




[WIRING PRECAUTIONS]

/N\CAUTION

De not connect multiple power supply modules in parallel. Doing so could cause overheating,
fire or damage to the power supply module. If the terminal screws are too tight, it may couse
falling, short circuit or erroneous operation due to damage of the screws or medule. ,
Tighten the terminal screws with the specified torque. If the terminal screws are loose, it could
result in short circuits, fire, or erroneous operation.

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

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

- External connections shall be crimped or pressure welded with the specified tools, or correctly

soldered. For information regarding the crimping and pressure welding tools, see the I/O
module’s user's manual. Imperfect connections coutd result in short circuit, fires, or erroneous
operation.

[STARTUP AND MAINTENANCE PRECAUTIONS]

<> DANGER

Do not touch the terminals while power is no. Doing so could cause shock or errongous
operation.

Correctly connect the battery. Aiso, do not charge, disassemble, heat, place in fire, short
circuit, or solder the battery. Mishandling of battery can cause overheating or cracks which
could resutlt in injury and fires.

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

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

/N\CAUTION

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

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

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

Always use the designated fuse for replacement.

Using a larger capacity fuse or wire could cause a fire.

[DISPOSAL PRECAUTIONS]

/N\CAUTION

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

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

1. INTRODUCTION

This User's Manual describes the specifications, handling and
programming procedures of the A6BADC analog-digital converter
module {(hereinafter called “the A68ADC”) to be used in combina-
tion with the A2CCPU or as a remote station in the MELSECNET/
MINI-S3 data link system.

The AB8ADC is used to convert incoming analog signals (voltage
or current inputs) to 16-bit signed BIN (11-bit data part) digital

data.
Please refer to the following manuals if necessary for the use of
the AGBADC. :
ACPU Programming Manual {(Fundamentais) IB{NA)66249
ACPU Programming Manual {Common Instructions)
IB(NA)66250
A2A(S1/A3ACPU Programming Manual (Dedicated Instructions)
IB{NA)66251
A2CCPU User's Manual IB(NA)66238
AJ71PT32-83 MELSECNET/MINI-S3 Master Unit User's Manual
IB(NA)66217
SWOGP-MINIP Operating Manual IB(NA)B6226
The following are the CPUs applicable to the paths for link with the AGBADC.
. . {2)Link with AnACPU
(1)Link with A2CCPU (using dedicated instructions) +-AJ71PT32-53
AZACPUIP21/R21) Q2ACPU
A2ACPU(P21/R21)-S1 Q2ACPU-S1
A2CCPUP21/R21) ASACPU{P21/R21)  Q3ACPU
AZCJCPU A2UCPU Q4ACPU
A2UCPU-81 Q4ARCPU
A3UCPU A2USCPU
ABSADC A4UCPU A2USCPU-31
(3)Link with A2UCPU )
ACPU+AJ71PT32-53 A2UCPU-51
A3UCPU
A18CPU A4UCPU
A1SCPU-S3 A2ACPU(P21/R21)
A1SJCPU AZACPUP21/R21)-51
A1SJCPU-S3 A1SCPUC24-R2 ASACPU(P21/R21) %
A1CPU(P21/R21) A28CPU AZUSCPU
“A2CPUP21/R21) “ AO0J2CPU(P23-R23) ~ A2USCPU-ST
A3CPU(P21/R21) AQ0J2HCPU(P21/R21} Q2ACPU
AITNCPU(P21/R21) A3HCPU(P21/R21) QZZCPU-51
A2NCPU(P21/R21) ASMCPU{P21/R21) QB3ACPU
AZNCPU(P21/R21)-51 Q4ACPU
A3NCPU(P21/R21) Q4ARCPU
¥ Dedicated instructions are not used

11




1. INTRODUCTION /MELSEC -A

1.1 Features

(1) Allows connection to external sensors up to 8 channels.

{2) Three different processings of time averaging, count averag-
ing and sampling are usable for analog-digital {A/D) conver-
sion.

(3) A/D conversion enable/disable can be set independently for
each channel.

(4} The A/D conversion speed per channel is 2.5 ms.

{5} Connects to the A2CCPU by flat cables, twisted pair cables or
shielded PVC cables. Installation can be arranged as side-by-
side or as distributed. The maximum length of cables connect-
ing between the ABBADC and the A2CCPU in distributed
arrangement is 100 m.

Side-by-side arrangement l

A2C /O modules Signai cable
A2CCPU ASBADC . r

o ' /
{

0y il a1
\ \

o 1\
24 VDC power supply Power supply cable
,I [General-purpose ABBPC ' 24 VDC
[ power supply I
- - - -
Distributed arrangement | Signal cable
A2CCPU ABBADC A2C YO module
=
1 Max. 100 m
C_O
24 VOC power supply
! General-purpose ABSPC |

power supply [

I




1. INTRODUCTION | /MELSEC -/4

{6) Usable as a remote terminal module of the MELSECNET/MINI-

S3 link.
AJ71PT32-83
master unit
” Remote /O
MELSECNET/MINI-S3 link module
ABSADC Rernote /O Remote terminal Remote VO
module module moduie
Twisted pair cable

{7) Can be mounted to the DIN rail using the DIN rail adapter.

DiN rail
adapter
A2CCPU ABBADC
o 0 [ DIN rail v

= eSS & [

{8} Designed compact: 170 mm high X 100 mm wide X 80 mm
long. Can be mounted in a small space and in any position.

NN

(" A ABBADC
- AGBADC

ABBADC

A/ A 4

™ N




2. GENERAL SPECIFICATIONS /MELSEC -A

2. GENERAL SPECIFICATIONS

2.1 General Specifications

Table 2.1 shows the common specifications of various modules

used.
ltem Specifications
Operating ambient '
temperature G to 85C
Storage ambient o
temperature 2010 75C
Operating ambient ' .
humidity 10 to 90%RH, non-condensing
Storﬁgﬁl %Tt::;lent 10 10 90%RH, qon—condensing
— Frequency Acceleration Amplitude No. of sweeps
0.075 mm
10 to 57 Hz _ H
Gonforming under intermitten : {0003 in.)
. vibration ’ 10 times each
Vibration resistance ;%S'IISIEBG 5710150 Hz 9.8m/8* inX,Y,Z
1131-2 _ 0.035 mm directions
under continuous 101057 Hz o (0.001 in) (for 80 min,)
tbrati
vioration | 5740150 Hz 4.5m/8? —
Shock resistance Conforming to JIS B3501, IEC 61132-2 {147m/S’, 3 times in each 3 directions X Y Z)
_ Operating ambience No cotrosive gases
Operating elevation 2000 m (6562 it.) max.
Installation location Control pane!
Over-voltage categry *1 : Il max.
Pollution level *2 2 max.

Table 2.1 General Specifications

*1: This indicates the section of the power supply to which the equipmen is
assumed to be connected between. the public electrical power distribution
network and the machinery within the premises. Category Il applies to
equipment for which electrical power is supplied from fixed facilities. The
surge voltage withstand level for up to the rated voltage of 300V is 2500V.

*2: This index indicates the degree to which conductive material is generated in
terms of the environment in which the equipment is used. Pollution level 2 is
when only non-conductive pollution occurs. A temporary conductivity caused
by condensation must be expected occasionaliy.

Note: * JIS: Japanese Industrial Standard




2. GENERAL SPECIFICATIONS /MELSEC—A

2.2 Performance Specifications

2.2.1 Specifications

item Specifications
Selection depends on input terminals.
Analog input Voltage: —10 1o 0 to +10 VDC (input resistance: 30 KQ}

Current: -4 to 20 mADC (input resistance: 250 Q)
*—20 to 0 420 mA can also be used for current input.

Digital output 16-bit, signed binary (11-bit data part) —2048 to 2047
Analog Input Digital Output
+10V +2000
+5 V or +20 mA +1000
O characteristics 0V or 44 mA +0
—5 Vor —12 mA —1000
T Y —2000

*See Section 2.2.2 for details.

N . *q Voltage: & mV {1/2000)
Maximum resolution Current: 20 wA {11000}
Overall accurac *1 "
{Acouracy with respect to the maxi%um valug) Within +1% (+20)

Maximum conversion *2

speed Maximum 2.5 ms/channel

- L Voltage: =15 V
Absolute maximum input Current: +30 mA

Number of analog

input points 8 channels/unit

. Photocoupler insulation between output terminals and PLC power
Insulation method {Non-insulated between channels)

Qccupied /O stations 4 stations (32 points)

{points)
Connection terminal 47-point terminal block
Applicable wire size 0.75 to 2 mm? (18 to 14 AWG){Applicable tightening torque: 39~59 N-cm)
Applicable solderless V1.25-3, V1.25-YS3A, V2-53, V2-YS3A
24 VbC internal_ current 0.3
consumption ' .
Weight kg {Ib) 1.01 {(2.22)
Outside dimensions mm (in} 170 {6.69) {H} X 100 (3.94) {W) X 80 (3.15) (D)

Table 3.2 Performance Specifications
POINT |

*1 Analog input allowed for maximum resolution and
overall accuracy, is from —10 to 0 to +10 V or from —
20 to 0 to +20 mA.

*2 The maximum conversion speed indicates that of a
single A68ADC module. The time required for the PC
CPU to read digital output after A/D conversion should
be the maximum conversion speed plus the time
required for communication with the A68 ADC. For
details of the communication processings, see Sec-
tions 3 and after describing processing time for types
of CPUs,
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2.2.2 1/0 conversion characteristics

I/0 conversion characteristics are dictated ‘by' the offset value and
gain value set in test mode. Fig. 2.1 shows an example for voltage

input. :
Practical analog input range
2047
' | (3ain value
@
=
2 1000 —-
5 | — Offset value
9 1
2
]
= 0
=
Q L}
—1000 f—- -
1
—2048
—1i5 —10 4] 10 15
Analog input voltage (V)

Fig. 2.1 1/0 Conversion Characteristics

(1) The offset value is the analog input (voltage or current} value at which the
digital output value is 0. Set the offset value in test mode.

(2) The gain value is the analog input (voltage or current} value at which the
digital output value is 1000. Set the gain value in test mode.
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{1} Voltage input characteristic

Fig. 2.2 shows the voltage characteristics for three different
offset/gain combinations.

The 'offsetlgain setting in the figure at left is as foliows.
{1} When the offset value is 0 V and the gain value is 2.5 V, the
characteristic is as indicated by (.

Example: )
Practical analog input range When the analog input value is 3 V, the digital output value
B o is 1200.
E 2047 ‘ =7 When the analog input value is —3 V, the digital output is
5 » —1200.
= 1000 - s (2} When the offset value is 0 V and the gain value is 5V, the
.g' characteristic is as indicated by @.
e ! | e r Example:
% _,--"!/:5 é; &2) é) When the analog input value is 3 V. the digital output value
a : is 600.
i When the analog input value is —3 V, the digital output
—2048 1 value is —600.
—i5 —10 o 10 15 (3] -When the offset value is —5 V and the gain value is 10V,
Analog input voltage (V) the characteristic is as indicated by @.
Example:
When the analog input value is 3 V, the digital output value
is B33.

When the analog input value is —3 V, the digital output
value is 133.

Fig. 2.2 Voltage Input Characteristic

POINT |

(1) When the input voltage is in the range from —10 to 0
to -+10 V, the maximum resolution and overall accura-
cy are within the quoted range of performance speci-
fications. However, if this range is exceeded, resolu-
tion and accuracy will be impaired.

(2) if an analog input corresponding to a digital output
value of more than 42047 or —2048 is applied, the
digital output value will not exceed 4-2047 or —2048.

(3) Do not apply +15 V or more. this will damage the unit.

{4) In offset/gain sefting; the offset value should always
be less than the gain value. If the offset value is greater
than or equal to the gain value, the digital output value
will be unpredictable.
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(2) Current input characteristic

Fig. 2.3 shows the current characteristics for two different
offset/gain combinations.

The offset/gain setting in the figure at left is as follows.
Practical analog input range (1) When the offset value is 0 mA and the gain value is 5 mA, the
2047 — o characteristic is as indicated by @.
E . Example:
g : i P ()  When the anzlog input value is 7 mA, the digital output value is
‘g 1000 - - - - A 1400.
§ / t '@ When the analog input value is —3 mA, the digital output vatue
g ) is —600. .
.g’ ! (2} When the offset vatue is 4 mA and gain value is 20 mA, the
characteristic is as indicated by @.
4 ! Example:
—2048 _,,_-::__ . ] When the analog input value is 7 mA, the digital output value is
—30 —20 0 0 30 187. '
Analog input current {mA) When the analog input value is —3 maA, the digital output value
is —d437.

Fig. 2.3 Current Input Characteristic

[ POINT

{1} When the input current is in the range from —20 to 0 to
<420 mA, the maximum.resolution and overall accura-
cy are within the quoted range of performance speci-
fications. However, if this range is exceeded, resolu-
tion and accuracy will be impaired.

{2} i an analog input, corresponding to a digital output
value of more than +2047 or —2048 is applied, the
digital output value will not exceed +2047 or —2048.

{3} Do not apply =30 mA or more. This will damage the
unit.

(4) In offset/gain setting, the offset value should always
be less than the gain value. If the offset value is greater
than or equal to the gain value, the digital output value
will be unpredictable.

(3) Relation between offset/gain setting and digital output value

The maximum resoliution of the A68ADC is 5 mV in voltage
and 20 pA in current. Maximum resolution may be found
using the foilowing expression:

{Gain value) — (offset value)
1000

Fig. 2.4 and 2.5 show the relation between the offset/gain
setting and the digital output value for the offset/gain settings
in Fig. 2.2 and 2.3.

< {maximum resolution)
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1000+ —
998 | -—r

g 998+ ® _l_-—l-_
¢ 997t : - \@
5 996} =
£ ogest _r---—r_
_D_ 994 b : J_'
£ 93 s
2 992t [==
ga1} _[—-J
890 pP———
‘r\
NO |Offset| Gain )
2.475 2.480 2.485 2.490 2495 28500 [Jor
& o |25 — to to to _ to o to mare at top
2.480 2.485 2.490 2.495 2500 {2.505 t0
4.9504.955]4.960]4.9654.970[4.9754.980(4.9854.990]4.995|5.000 ]___ﬁsa:"::m
@) 0 5 — to to | to | to to to | to to to to to

4.955(|4.960|4.965|4.970|4.975|4.9804.985)4.990|4.995|5.000|5.005

9.850[3.865(9.880(9.895]9.910(9.925[9.940(9.955|9.970| 9.985 [10.000
@ |-5|10| — | to! to|to} toijtoc|tc|tc] to]to to to
9.865(9.88019.895(9.8101(9.925|9.940(9.955|9.970(9.985 10.000| 10.015

*: For @, (gain value — offset value)/1000 < 5 mV, so the digital value does not increase or
decreass in units of one count.

Fig. 2.4 Voltage Input and Digital Output Value

1000 r_—__'—

999
sesf -
997 _-J

996 -
995 ] ‘\®
094 - ' I

993 - _r'—

992
991

I

Digital output valus

+
NO |Offset| Gain
4.96 4.98 500 [ Jor
@ 0 B — to » to to more at top
4.98 5.00 502 ®
Less than
19.84 19.86|19.88|19.90 19.92 18.94 19.96 20.00 ] a batiom
@ 4 20 | — to to | to | to to to to 1o
19.86 19,88|19.90118.92 18.94 19.96 20.00 20.02

*: For @ and @, since (gain value — offset valt}e)!1000 < 20 u A, the digital value does not
always increase or decrease in units of one count.

Fig. 2.5 Current Input and Digital Qutput Value
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{4) Overall precision

Overall precision is the precision of the maximum value of the
digital output value,

Even if the offset and gain settings are changed and the input
characteristics are changed, the overall precision does not
change and remains within the range shown in the
specifications. Overall precision for the power supply and
current input characteristics are shown in Fig. 2.6 and Fig. 2.7.

Offset value 0V, gain value 5V

2047

1000

® 1% (k20

Digital output value
<

-10C0

opP—r——————t—-

p—y

Analog input voltage (V)

Fig. 2.6 Overall precision for voliage input characteristics

Offset value 4mA, gain value 20mA
2047

1000

%1
+20)

-1000

: Digitat cutput value
Q

I

20 30

2048

Analog input current (mA}
*1 For current input, the maximum value of the digital output value is 2000.

Fig. 2.7 Overall precision for current input characteristics
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2.3 Sampling Processing A/D Conversion System

The analog values input to the channels designated for sampling
processing by the PLC CPU are converted to digital output values
one by one and the digital output values are stored in the buffer
memory.

[ POINT

When sampling processing is designated:
As the AB8ADC's CPU scans each channel, the value
appearing at-that instant is written to the buffer memory
as a digital value. The timing of this sampling depends on
the number of channels used, and may be found from the
following expression.
{Processing time}
= (Number of channels used) X 2.5 {ms/channel)

Max. conversion speed

{Example} When the number of channels is 5:
Processing time = 5 X 2.5 = 12.5 (ms)
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2.4 Averaging Processing A/D Conversion System

The A68ADC makes the A/D conversion for any channels to which
averaging processing has been specified from the PC CPU. Using
a preset count or a preset period of time, an average is calculated
{excluding the maximum value and the minimum value) and
stored to the buffer memory. If the specified processing count is
two or less, sampling processing is executed instead of averaging
processing. ‘
Setting ranges for count and time are as shown below.

Processing by count: ------ 1 to 4000 times
Processing by time:+------- 20 to 10000 ms

POINT |

(1) Averaging processing by specifying time

{a) Unit of sefting time is 10 ms. Values less than 10
ms are rounded down.
(Example) If 1234 ms is set, it is processed as
1230 ms.

{b) The number of times of processing of set time
varies with the number of channels used for A/D
conversion.

Processing count
- Time setting
Number of channels X 2.5 (ms/channel)

Max. conversion speed

{Example) Number of channels = 4, Time setting
= 1000 ms
1000 < {4 X 25) = 100 times

{2) Averaging processing by specifying a number of
counts
The time in which the average value by this processing
is stored in the buffer memory varies with the number
of channels used.
Processing time = Count setting X Number of
channels X 2.5 {ms/channel}

Max. conversion speed
(Example} Number of channels = 4, Count setting
= 500
500 X 4 X 2.5 = 5000 {ms)
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2.5 Channel Designation

The AB8ADC has 8 channels for A/D conversion each of which can
be designated for execution or non-execution of A/D conversion.
Using the PC CPU, channels on which A/D conversion is executed
are designated with address 0 {channel designation) in the buffer
memory. {Default is set for execution of A/D conversion on all
channels.)

{Examples)
(1} Conversion speed when A/D conversion is set on ali
channels (default)

8 {channels) X 2.5 ms (conversion speed/channel)
=20 ms

{2) Conversion speed when A/D conversion is set on channels
1 and 3.

2 (channels) X 2.5 ms (conversion speed/channel)
=5ms

The following processings are executed when channel designa-
tion data is written to the buffer memory at address 0 (channel
designation address} using the PC CPU.

{1) initializing for averaging processing

Data in the work area stored by the system of the A68ADC is
cleared. Digital values stored in the buffer memory remains as
the data before channel designation data is written. For
example, if a new channel designation data is written when
sampling has been executed 30 times on a channel for which
averaging processing is set for 50 times, the sampling data of
30 times is cleared and averaging processing starts from the
initial status.

(2} Reset of the A/D conversion completion flag
The A/D conversion compietion flag {buffer memory address
19) for channels 1 to 8 is reset.

2-10




2. GENERAL SPECIFICATIONS /MELSEC-A

2.6 Cautions on Using More Than One Channel

The A68ADC is provided with photocoupler insulation between
the input terminals and the PC power supply. Channels are not
insulated between each other.

Follow the instructions below if more than one channel is to be
used on one module,

(1) Since the COM terminals for analog input are connected to
each other in the module, make the voltage or current level
equal on all COM terminals.

(2) If the voltage or current fevel is not equal on all COM
terminals, use another A68ADC or provide insulation between
channels outside the A68ADC.

2.7 Cable Specifications
Cables which can be used with the A68ADC are as follows.
(1) b-core flat cable cut wiresThese cables, used when the
A68ADC is installed adjacently to the A2CCPU or A2CCPU /O

module, can transmit data while supplying 24 VDC. Cabie
specifications are given below.

Model ‘ A2C-005
Module intervals 0~ 34 mm
Conductor resistance 0.2 Q
Insulation resistance
(20 C) . 15 MQkm or larger
Dielectric wnhst_and 200 VAC
voltage V-min
L 95 mm r
SDA ﬁ= RDA
: ; 56 S P SG
Configuration = fDB
- Y o Yo +av
26 Sk { IC 24G

Table 2.3 5-core Flat Cable Specifications1

{2} Twisted pair cable -

em Specifications
Cable type Shielded twisted pair cable
Logarithm 2P or larger
Conductor resistance
(20 C) 88.0 Q/km or less

Electrostatic capacity
{1 kHz) Average 60 nF/km or less

Characteristic

+
jmpedance {100 kHz) 170+ 10 Q

Table 2.4 Twisted pair Cable Specifications
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3. LINKING TO THE A2CCPU

The following sections describe thé procedures to link the A68ADC
to the A2CCPU. Booting systems SWAGP-GPPA, SW1S-GPPA or of .
previous type are equally applicable. '

3.1 System Configuration

The following diagram shows when the A68ADC is used as a
remote module of the A2CCPU.

3.1.1 Overall configuration

Power supply module

3 AGEPC
General-purpose
CPU module Type ctabilized
Fype AZCCPU power supply
» 5-core flat cables
Twisted pair —_} + Shielded 3- or S-core
cables FVC cables can also be
- used,
[l + r----=hsmiemen. b
1 t [ 1
1 ¥ 1 1
1
1 MELSECNET/AINI ! A2CCPU '
: remote KO module : 1 remote O module
1 '
) : - )
----- - o w v w owod Luvcasssmmge amed

=

n

-

A/D converter module

Type | AEBBADC
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3.1.2 Cautions on constructing the system

(1) Flat cables, twisted pair cables and shielded 3- or 5-core PVC
cables are used for connection between the A2CCPU and the
ABBADC.

The maximum connecting distance between stations varies
with cable size when twisted pair cables are used.

0.2 mm?to 0.5 mmz=-+-+---- 50 m
0.5 mm? and larger ------ --= 100 m

{2) The ABBADC requires external supply of 24 VDC power for
internal power supply. Use the A66PC power supply module
or a general-purpose stabilized power suppiy (24 VDC).

{3) When supplying power from one power supply to muitiple
ABBADCs or to the remote O .modules, select proper cables
and wiring route taking voltage drop into consigieration.

Vi Vz

Stabilized
3 | i
EJE power supply 1\+ 2 // \2

R - Rz

1 1

h Iz

Remote FO module X AGBADC

Vi: Voltage drop between stabilized power supply and re-
mote /O module

Vz: Voltage drop between remote /O module and AGBADC

R:: ‘Resistance-hetween stabilized power supply and remote
¥O module

Rz: Resistance between remote /O module and AGSADC

l.: Remote /O module current consumption

l: AGBADC current consumption

| Calculation of -voltage drop]

V1=R1X(|1+Iz)
V= R: X |2

[ Receiving port voltage of remote /O module |

(Receiving port voltage of remote /O module)
= (Voltage of stabilized power supply) — V;

(ABBADC receiving port voltage)
= (Voltage of stabilized power supply) — Vi — V-

Connection is possible if the receiving port voltage of A6BADC is
within the range 15.6 V through 31.2 V.
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3.2 Data Communication Processings

3.2.1 Communication method

A2CCPU
) ® Communication
X |§ at 10 msec
rea Input intervals
input (X)| refresh {Input (X} AGBADC
operation <::, receive | @
_)io oy Kex1d m} area area “1 o - < Conteol input signal
M23 —C—u;'trol output.si;n;I
it L Y20 >— @
Ma081 Yis | Output
Communication request written utput_(Y) refresh | Output ‘,ﬁ
registration area »j operation transmit Buffer
busy area area @ memory
L Tor k1 K200 02 K1H || communication request Designation
PRC M2 YO }_ (3 registration area d_ai_ta ‘ ™
Mg081 0. Instroct -—
Communication request ;;g&?:;"::fﬂ;;' | | Word data
registration area | _ mformation | l @ . data [T&com-
busy ransmit mand
PRC M3|YC :}- 3 Word ®
@ @ data Data
receive
I area
Numbers D to @ correspond to the
following paragraph numbers.

Fig. 3.1 Communication Processes

{1) Communication processes of control input/output signals
used for interlocking of the AGBADC and the A2CCPU are
described below. {See Section 3.3 for details of signals.)

@ During sequence program execution, communication of
input/output signals between the A2CCPU and the A68ADC
is executed by suspending sequence program execution
every 10 msec. During the communication, input signal
data is stored in the input (X) receive area, and data stored
in the output (Y) transmit area is output to the ABBADC.

(@ After the END instruction execution of the sequence
program, data in_the output (Y} operation area where
operation result is stored is refreshed to the output (Y)
transmit area, and then, data stored in the input (X) receive
area is refreshed to the input (X} operation area.

- 1 Scan time |
Sequénce program operation —I
o Qms . 10 ms i ) 10 ms 1.
T END 1 0 —I . T END | [;I

Communication with ABBADC(D
Input refresh

Qutput refresh

Fig. 3.2 Communication Timing of Input/output Signals
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{2} Writing data to the AG68ADC buffer memory

@ The TO instruction information is written to the com-
munication request register area by the execution of the TO
instruction, and registration of the TO instruction informa-
tion is completed by execution of the PRC instruction.

@ By the execution of the PRC instruction, the TO instruction

information stored in the communication request register
area is transmitted in a few times of sending to the AGBADC
via the word data transmit area after execution of the END
instruction.
When the transmission has started, the PLC CPU starts
processing the following steps. (The PLC CPU does not wait
for the response of transmission completion before starting
processing the following steps.)

® The communication completion flag (device M2 in Fig. 3.1)
designated by the PRC instruction is turned ON for 1 scan
from step 0 of the scan immediately after the response of
communication completion sent from the ABSADC is
received by the A2CCPU. Upon communication comple-
tion, the TO instruction information stored in the com-
munication request register area is cleared.

(3) Reading data from the A68ADC buffer memory

® The FROM instruction information is written to the com-
munication request register area by the execution of the TO
instruction, and registration of the FROM instruction in-
formation is completed by execution of the PRC instruction.

@ By the execution of the PRC instruction, the FROM

instruction information stored in the communication re-
quest register area is transmitted in a few times of sending
to the AG8ADC via the word data transmit area after
execution of the END instruction. _
When the transmission has started, the PLC CPU staris
processing the following steps. (The PLC CPU does not wait
for the response.of transmission completion before starting
processing the following steps.)

Upon receiving the FROM instruction information, the
AB8ADC sends data stored in the buffer memory of
designated address back to the A2CCPU according to the
information.

@ The read data is received .by 1 word at 1 time of
communication with the A6BADC and stored in the storage
devices starting with that designated by the FROM instruc-
tion for the number of words designated.
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@ The communication completion flag {device M3 in Fig. 3.1)
designated by the PRC instruction is turned CN for 1 scan
from step 0 of the scan immediately after the completion of
storage of read data in designated devices.

Step 0 E

N
[, 1 5 ! '
'

1
r
a .
1
Jl
7 LS S j 1
Communication execution--—-—-——} B ;
1
1

PRC instruction execution

Communication completion flag

~
e

Fig. 3.3 Processing Timing of Data Reading and Writing

35
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3.2.2 Processing time

This section introduces the processing time up to the writing of the
ABBADC buffer memory data and processing time up to the
reading of the data from the buffer memory.

{1) Processing time when writing data.

Maximum processing time
= 3 scan time *1 -+ 10ms X (humber of write data words
+ 8) + 40ms *2

(2) Processing time when reading data

Maximum processing time
= 3 scantime*1 -+ 10ms X (number of read data words
+ 9) + 40ms *2

*1: The usage time for dedicated cormnmands or pariia! refresh is 3 --> 1.
*2: ABBADC internal processing time.
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3.3 Input/output Signals Handled With the A2CCPU

Functions of the control input and output signals handled between
the A6BADC and A2CCPU are described in this section. Devices X

“refer to the input signals from the A68ADC to the A2CCPU. Devices
Y refer to the output signals from the A2CCPU to the A68ADC.
The actual device numbers for X/Y(n+0} to {n+1F) will differ from
the setting number for the A68ADC as shown on page 3-10.

Signal direction: AG8ADC — A2CCPU | Signal direction: A2CCPU — AGBADC
Device No. Description Device No. Description
X(n+4-0} ¥Y{n+0)
to Unusabie to Unusable
X{n+3} Y{in+3)
The communication error
detection flag which is
set if a communication Commumication
Xin+4) 1 error aceurs by execution Yin+4) error reset signal *1
of the FROM/TO
instructions.
Reset switch ON .
. Reset switch ON
X(n+5) dete;tégRDélarao d?xfl e the [ ¥(n+6) detection flag reset signal
X{n+8) Unusable Y{n+6) Unusable
Communication _—
Xin+7) completion response Y{n+7) reqli]:{eit{ansmlssmn
signa! wait flag signl *1
X{n+8)
to tnusable
X{n+17} '
A/D conversion ready
(1} Turns ON when A/D
conversion is ready in
the normal mode
{other than the test
mode} after the power
was turned on or the| Y(n+8)}
PLC CPU was reset. to Unusable
X{n-+-18) Turns OFF when| Y(n+1F)
mode  is switched
from normal io test.
(2} Used for the interlock
for reading and writ-
ing from the PLC CPU.
to the AGS8ADC.
Xin+18)
1o Unusable
Xi{n+1F)

Table 3.1 List of Input/output Signals

*1 The signal contents will differ when AGBADC Version B and A2CCPU Version B
are combined.
For details, refer to Appendix 1. For information on how to read the version,
refer to Appendix 2.

A/D conversion ready is established when digital output data is stored in the
buffer memory after A/D conversion is completed once on all of 8 channels.
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IMPORTANT |

Devices Y{n-0) to Y(n-43), Y(n-+6), Y(n+8) to Y(n--1F) are
unusable since they are used in the system.

If any of these devices are used {ON/OFF) in the sequence
program, functions of the AGBADC are not guaranteed.

The input and output signals for controlling the A68ADC are in the
range of X(Y)n + 0to X{Y)n + 1F, occupying 4 stations {32 points).
Each station number is assigned in units of 8 points, and stations
can be set from No. 1 to No. 64.

Table 3.3 shows input/output signal numbers and corresponding
station numbers.

Station Input/Output Station Input/Output Station | Input/Output Station | Input/Output
No. No. No. No. No. No. No. Neo. -
1 XN0~7 17 X/Y80~87 33 X/Y100~107 49 X/Y180~187
2 X/Y8~F 8 X/v8g8~8F 34 X/Y108~10F 50 X/¥188~18F
3 XY10~17 19 XY50~97 35 XNY110~117 51 XNY190~197
4 AM18~1F 20 X/Y98~9F 36 X/Y118~11F b2 X/Y198~19F
5 X/Y20~27 21 XIYAD~AT 37 XY120~127 53 X/Y1A0~1A7
6 X/Y28~~2F 22 XN AB~AF 33 XY128~12F 54 XY1A8~1AF
7 XY30~37 23 X/YBO~B7 39 X/Y130~137 85 X/Y1BO~1B7
8 X/N38~3F 24 XYB8s~BF 40 X/Y138~13F B6 X/Y1B8~1BF
g X/Y40~47 25 X/NYCo~C7 41 X/Y140~147 57 X/Y1C0~1C7
10 X/Y48~4F 26 XrYCs~CF 42 XY148~14F 58 X/Y1C8~1CF
11 XY50~57 27 XNDO~D7 ) 43 X/Y150~157 59 .| X/¥Y1DO~1D7
12 | X/¥58~5F 28 | X/YD8~DF 44 | X/Y158~15F 80 | X/Y1D8~1DF
13 X/Y60~67 29 X/YEO~E7 45 X/Y160~167 61 X/YTEO~1E7
14 X/Y68~6F 30 XYE8~EF 46 X/Y168~16F 62 X/Y1E8~1EF
15 XNY70~77 31 XIYFO~F7 a7 XY1710~177 63 XY1FO~1F7
16 XN78~7F 32 XNYF8~FF 48 XY178~17F 64 XNY1F8~1FF

Table 3.3 Input/output Signal Numbers and Corresponding Station Numbers

Example} The /O numbers of controlling /O signals when the
ABBADC is set at station 5.

<1fO No. of AGBADC > <i/Q No. viewed from the PC CPU >
XY{in + 0} X/Y20
to = to
Y/¥(n -+ 1F) Y/Y3F
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(1) Communication error detection flag (X.+s).and communication
error reset signal {Ye+d)
Turns ON (latched) when instruction data which cannot be
read or written from the A2CCPU to the AG8BADC is written.
(The RUN LED of the A68ADC flickers.)
When X.+ has turned ON, its error code {see Table 7.1 in
Section 7.1} is stored in the error code storage area (special
registers D9180 to D9193 of the A2CCPU) of corresponding
remote terminal No.
To restart communication, turn ON the communication error
reset signal (Y.~ with the sequence program or, after
resetting the A2CCPU, write "0” to address 18 of AGBADC to
reset the ABBADC. Then the RUN LED illuminates.
When the communication error reset signal {Y.+) has turned
ON, the error code in the error code storage area (D9180 to
D9193) and corresponding FROM/TO instruction information
stored in the communication request register area are cleared.
{Also see {4} in this section.)

ON l —!

Communication error

detection flag (Xn+s) OFF <
ON l/ \

Communication error
detection flag reset signal (Yo+d) OFf

L
-

Must be turned ON and OFF
by the sequence program.

{2) Reset switch ON detection flag {X-s) and reset switch ON
detection flag reset signal (Y.+s)
Turns ON (latched) when the reset switch of the AG68ADC is
moved to reset.
When both the reset switch ON detection flag and the reset
switch ON detection fiag reset signal have turned ON, the
FROM/TO instruction information, stored in the communica-
tion request register area, with respect to corresponding
remote terminal module is cleared.
However, if the retransmission request signal (Y~+) is ON, the
communication request register area is not cleared.
To restart communication, turn ON the reset switch ON
detection flag reset signal (Y.+s} with the sequence program-or
reset the A2CCPU.

Reset swiich on ) ON 4

the A68ADC front side OFF 22

Reset switch ON ON e

detection flag (Xes) QOFF——— The communication reguest

registration area is cleared T~

ON when both have turned ON. / \

Reset switch ON

detection flag reset {Yos) qpp -

Must be turned ON and OFF
by the sequence program.
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Point

(1) If the A6BADC is reset by moving the reset switch, it
returns to the initial state. Start operation with initial
setting. _

(2) Since (Xv+s) turns ON also after the power is turned on,
be sure to turn ON (Yn+s) and OFF (X«+s) at the initial
stage. And then, execute programs for the A68ADC.

(3) Communication completion response signal wait flag (X.+)
Turns ON when communication with the A68ADC is started by
execution of the PRC instruction, and turns OFF when the
communication completion response signal from the A68ADC
is received.

Turns OFF also when the communication error reset signal (Y.
+a) has turned ON.

PRC instruction | l

execution It
4 )

Communication e

execution i

T

)
Communication completion aj
response signal wait flag (X.+)

(4) Communication reset signal (Yo.7)
If, for any reason, there is no communication completion
response signal for data transmitted by the PRC
instruction, AGBADC and A2CCPU are reset to the initial state
by setting the communication reset signal (Y..) to on.
This only resets the communication state to the initial mode; it
does not clear the data that has been set.
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3.4 Assignment of Buffer Memory

Assignment of the A68ADC buffer memory {(without battery
backup) is shown below.

Address {Decimal)

0 Number of channels

1 | Averaging processing specification

2 CH1 averaging time, count

3 CH2 averaging time, count

4 CH3 averaging time, count

5 CH4 averaging time, count Read and write from CPU
6 CH5 averaging time, count

7 CHE averaging time, count

8 CH7 averaging time, count

9 CHE averaging time, count !

10 CH1 digital output value 1

11 CH2 digital output value

12 CH3 digital output value

13 CH4 digital output value

14 CHE digital output value Read from CPU

15 CHE digital output value

16 CH7 digitai output value

17 CHE8 digital cutput value v

18 Write data error code : Read and write from CPU
18 | A/D conversion compigtion flag Read from CPU

*All 16-bit data.

POINT |

Addresses 10 to 17 and 19 of the buffer memory are areas
exclusively used for reading from the PLC CPU. Because
the A68ADC overwrites digital data in these areas always
destroying the buffer memory data. In this case, the
A68ADC detects an error, stores the error code in address
18 and flickers the RUN LED.
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3.4.1 Contents and data configuration of the buffer memory

(1) Channel designation (Address 0)
{(a) Atpower on, channel designation is set at "00FF. {255)" for
A/D conversion on all channels.

{b) In order to reduce sampling time, channel designation can
be changed by the sequence program.

{c) For channel designation change, A/D conversion must be
set by each channel.

b15 14 b13b12b11510 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO

— == 1—1—1—|— | — [CHBICH7|CH6}CH5 CH4)|CH3{CH2|CH1

lgnored Channel designation
1: A/D conversion enable
0: A/D conversion disable
Default is "1” for all channels.

{(Example} To designate channels 1, 2 and 3 for A/D
conversion:
By writing 000D (13) to designate channels for
A/D conversion, sampling time is obtained as
2.6 msec X 3 = 7.b msec.

b15b14b13b12b11b10 b3 b8 b7 b6 b5 bd b3 b2 bl b0

ofojojo(o{ofoja|ofoio{o|[1{1]0a]|1}=000D:{13)

CH8 CH7 CHB CHS CH4 CH3 CH2 CH1

{2) Averaging processing designation (Address 1)
(a) When the power is turned on and the A/D conversion ready
signal of A6BADC is on, all channels are set to sampling
processing.

{b) For selection of sampling processing or averaging proces-
sing use address 1 of the buffer memory.

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

CHE{CH7 | CHE | CHS [CH4{CH3|CH2 | CH1 jCHB | CH7 { CHE| CH5{ CH4 | CH3 | CH2 | CHT

Specification of channel for Specification of time/fcount
which averaging proces- 1: Time averaging

sing will be performed 0: Count averaging

1: Averaging processing

0: Sampling processing

POINT '

When averaging processing is not specified, sampling
processing is set without regard to the specification of
time/count.
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(3) Averaging time, averaging count {Addresses 2 to 9)
a) At power-on, the averaging time and averaging count are
set to 0.
b) The setting ranges are as indicated below:
Averaging processing in terms of count: 1 to 4000 times
Averaging processing in terms of time: 20 to 10000 ms

POINT

I a value outside the above range has been written,
setting error occurs and the buffer memory is rewritten.
However, the A6SADC performs A/D conversion proces-
sing at the averaging time or count previously set.

{4) Digital output vaiue (Addresses 10 to 17)
The digital output value is expressed in 16-bit, signed binary
within the range from —2048 to +2047.

b5 b14 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

1
e
0

Data section

~— B11 to B14 change to 1 when the sign is negative {1 at B15} and to
0 when it is positive {0 at B15).

Sign bit (A negative digital value is expressed in 2's complement.)

1: Negative
0: Positive

(B} Write data error code (Address 18}

a) When data is read from the PLC CPU, the A68BADC makes a
data range check for the number of channels, averaging count
and averaging time and also performs read/write area access
check only once. If any value is outside the range, the
ABBADC stores the error code in 16-bit binary. For details of
error codes, see Section 7.1.

b) To reset an error code, write 0 from the programmable
controller CPU.

¢) When several error codes have occurred, the data error
code, which has been detected by the AG8ADC first, is
stored. The other errors are not stored.

d) If an error is reset without remedying the error, the data
error code is set to 0 and the RUN LED of AG68ADC stops
flickering.
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(6) A/D conversion completion flag (Address 19}

{a) The A/D conversion completion fiag is set to 1 when the
A/D conversion ready signal (X1) is turned ON after power
on.

When the A/D conversion ready signal has turned ON, A/D
conversion on all of 1 to 8 channels is completed, and
00FF. (255} is stored in the buffer memory.

(b) The A/D conversion completion flag processing after
power on is performed only once when channel designa-
tion for A/D conversion {address 0} is changed.

« Channel designation change from 0 to 1:
If averaging processing has been designated, aver-
aging processing of averaging count or time is
completed, and then, the A/D conversion digital
values are stored in the buffer memory. And, the
flag is set to 1.

* Channel designation change from 1 to O:
The A/D conversion completion flag of corresponding
channe! is set to 0. '

{c) The A/D conversion compietidn flag is provided to each
channel,

b16b14 Hb13 b12 b11b10 b9 bB b7 b6 b5 b4 b3 b2 b1 bl

0(0j0{0]0G]|0]| 0|0 |[CH8CH7{CHE|CH5|CH4|CH3|CHZ|CHT

Channe! designation
1: A/D conversion completed.
0: A/D conversion not compieted.

{d} The A/D conversion completion flag can be used for the
interlock when reading the digital value of the channei for
which averaging processing is executed.
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3.5 Programming

This section describes the programming procedures when the
A68ADC is used as a remote terminal of the A2CCPU.

3.5.1 Initial setting of the A2CCPU

The A2CCPU aliows connection of up to 14 remote terminals such
as A68ADC moduies. In order to use those remote terminals, it is
necessary to set the remote terminal information in the A2CCPU in
the ‘initial setting. ,

This setting procedure varies with the system disk such as
SWAGP-GPPA, SW1S-GPPA and the previous type used for
booting. Table 3.2 shows the setting procedures including con-
tents of setting and the differences between types of system disks.

Settin Procedures
Item i Contents SWA4GP-GPPA | Previous type
range SW1S-GPPA system FD
Total Set the total number of sta-
number tions including remote /0| Parameter
A 6
of Tt 64 modules and remote ter- setting D903.
stations .| minal modules.
Set the station number
(head station number} set
with the station number set- No-T romate
ting switch of each remote 08012 [terminal
terminal madule. :'W‘i;"e -
. £ remate
(Example} D2022 |terminal
module
Head Set station Parameter No.3re|mo!e
: Dg023 [termina
station |1 to 61 number No. 1 sstting module .
number Set station .
number No. 5 : T
No. 14 remote;
D3034
. jterminal
No. 1 remote terminat moduie .

module = 1
No. 2 remote terminal
module = 5

Set the protocol used for
data communication with
remote terminal moduies. Parameter D035
0: MINI standard protocol setting
1: No protocol

Must be set at “0”.

Protocol | 0 10 1

Set the processings after

line error return and at

occurrence of line error.

0: Automatic online return

Mode 0to 2 enable

1: Automatic online return
disable

2: Transmission stop at
online error

Parameter

setting D9173

Table 3.2 Initial Setting Contents and Procedures




3. LINKING TO THE A2CCPU / MELSEC-A

The following is an example program to write the initial setting
data when the system is booted with a previous type system disk.

Station 1 Station 5 Station 9

A2C AX41C ABBADC AYBI1C

Total number of stations: AX41C: 4 stations
ABBADC: 4 stations
AY41C: 4 stations

4 4 4 + 4 = 12 stations

Head station number: Remote terminal module is A68ADC
only.
No. 1 remote terminal: Station 5

Protocol: MINI standard protocol = 0 {(default = 0)

Mode: Automatic online return enabile = 0 (default = 0)

ON for 1 scan
after RUN

| ‘M9038

| F I"MOV | K12 [D9036

e MOV | K& [DS021

[ POINT |

{1) ¥ initial setting data has not been sef, an SP. UNIT.
ERR. (error No. 46) occurs and the CPU stops opera-
tion.

(2) K initial setting is done with both parameters and the
sequence program while booting the system with the
SW4GP-GPPA or SW1S-GPPA system disk, contents of
parameter setting become valid and that set with the
sequence program is ignored.
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3.5.2 Writing data to the AGBADC

The TO instruction and the PRC instruction are handled as one
block of instructions in the sequence program to write data to the
buffer memory of designated remote terminal module.

ltems to be written and procedures of writing to the A68ADC are
described beiow.

(a) Channel designation

(b) Averaging processing designation

{c) Averaging time and count designation for each channel
{d) Write data error code clear

Ms081

communication Head station number of remote terminal
TO instruction request registration i module
execution area busy
t it 45 Tt [n2 | & [ n3 n: | Head address of the buffer memory for writing
A/D conversion
ready ‘ [Pac [ ms [ o2 | S Head number of write data or of device which

stores write data.

n: | Number of write data

Device number to be turned ON for 1 scan when

M | execution of the TO instruction is compieted.

. m:z | Dummy device number

For details of instructions, see the ACPU Programming
Manual (Common Instructions).

3.5.3 Reading data from the AGSADC

The FROM instruction and the PRC instruction are handled as one
block of instructions in the sequence program to read data from
the buffer memory of designated remote terminal module.
ltems to be read and procedures of reading from the A68ADC are
described below. :

(a} Digital output of each channel
{b) A/D conversion compietion flag
{c) Write data error code

M9081

communication ‘Head station number of remote terminal
_FROM instruction request registration m module
execution area busy

L 3 1 -
! t—— Ao nsfna] 0 fns n: | Head address of the buffer memory for reading
A/D conversion

ready E3DRER D Head number of the device which stores read

data.

nz | Number of read data

Device number to be turned ON for 1 scan when
execution of the FROM instruction is completed.

m: | Dummy device No.

For details of instructions, see the ACPU Programming
Manuai (Common Instructions).
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3.5.4 Cautions on programming

(1)

(2)

It is necessary to provide the PRC instruction to the step
immediately following the FROM/TO instruction. Use care not
to designate same devices for “m.” of the PRC instruction and
for "m:” of the PRC instruction provided to other step.

= —ifr{Toef Hs | %o | 0o | Ka |
e

i JFROR] #5 [ K20 [ D20 | K& ]~ Do not designate
my @ | the same device number.

|
! _ m: is a dummy

and has no meaning.

The communication request registration areas can store up to
32 FROM/TO instructions. If the 33rd FROM/TO instruction is
given, it is ignored without processing.

Provide an interlock with M9081 and D9081 so that the
FROM/TO instruction may not be executed when the com-
munication request registration areas are full.

M9081 and D081 are described below.

No. Contents Details

OFF: Communication request
registration area has a
M3081 vacancy.
.| ON: Caommunication reguest
registration areas are fuil.

There are 32 communication re-
quest registration areas for re-
mote terminals. Turns ON when
all areas become full.

The number of vacant areas of
the communication request
registration area for remote
terminals.

The number of vacant areas of
the communication request reg-
istration area is stored.

Doog1

When data is written to two or more addresses in the buffer
memory of the A6BADC, one FROM/TO instruction can execute
data write if the addresses are continuous. If the addresses are
not continuous, it is necessary to execute the FROM/TO
instruction at two or more points (see beiow). In this case, the
FROM/TO instruction information is stored in the communica-

tion request registration areas in plural.
- Buifer memory

address
= -- {Tp | & ] %0 ] = 1 & }—t “O"
——— [T T e R Jamel w }— 2"
——ftF | & | k4 T K0 [ "2 1—1 "4"
“1"
PRC ) M3 | YO

3-18
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If an attempt is made to store the FROM/TO instruction
information which is larger than the number of vacant areas of
communication request registration areas, such attempt is
ignored. To prevent this, it is necessary to provide a condition
to allow confirmation that the vacancy in the communication
request registration areas is larger than the number of
FROM/TO instruction information. The programming example
shown below describes the case when the FROM/TO instruc-
tion is executed after confirming the vacancy in the com-
munication request register areas.

Example) Initial setting program for the A68ADC
/Channel designation A
{buffer memory address 0} Channels 1 and 3
Averaging processing designation '
{buffer memory address 1)
Channel 1 averaging processing time

{(buffer memory address 2) 1000 msec
Channel 3 averaging processing count
\. (buffer memory address 4} 10 days y,

initial setting A/D conversion
instruction ready

F— —— = =Jogo81] &4 }——7 LS | MO }—
Confirmation of vacancy in the
M communication request register areas .
—--lT——I T0 ] WS | KO | HS | Ki = Channel designation
L T6 [ 5 | K2 |xaooo] ri J— Channel 1 averaging
] time designation
— {70 | B [ Ka | K0 | K1 1—{ Channel 3 averaging
count d_esignation
_! TO | HES I K1 |H501i K1 |__.Averagiqg processing
designation
L T PRc [ M1 [ YO

(3} If the execution instruction of the FROM instruction is set to
normally ON, the next FROM instruction information is not
stored in the communication request registration areas until
the processing of the FROM instruction being executed is
completed and the execution completion flag designated by

..the_PRC .instruction turns ON, _ .
It is not necessary to provide an interlock to allow execution of
the FROM instruction after the execution completion flag has

turned ON.
Communication
] request registration
Execution area
instruction Ma08!

FROM instruction

L Il LE d ————————
'——h it A {From| m5 { ko {010 | k2 ﬂ information
A/D conversion . I S,

The FROM instruction

I ready [ Prc [ mes J¥100] information executed in

the following scams is[<~ ===~~~

Can be ON normally N not stored untit M11
Device for execution tyms ON, @ fp————-—=w==

completion flag




3. LINKING TO THE A2CCPU

ABBADC is reset,

Reset switch ON
detection flag (X5)

Reset switch ON
detection flag
reset signal (Y5)

Communication request
registration areas are
cleared when both X5
and Y5 have turned ON.

MELSEC-A

(4) When the reset switch on the front of the A68ADC is moved to

-reset, the ABBADC returns to initial state and performs A/D
conversion with defaults.
Monitor the reset switch ON detection flag {X5) with a
sequence program and, when the flag has turned ON, write
initial setting data again to the A68ADC. {when A/D conversion
is executed with other than defaults.)

Write initial setting data to the
— AG8ADC buffer memory again in

‘————I scans after this.

Turn ON/OFF with the
sequence program.

{b) if a communication completion response signal to the trans-
mission executed to the A6BADC is not sent back, the CPU
module is set in the state waiting for the communication
completion signal infinitely unless the CPU module is reset. To
prevent such a problem, provide a monitoring timer to allow
retransmission of the same data at preset time intervais.

M30B81

—H—— 0P K1 Ko DO KS
———{ eRe M1 v100}—

Communication

cornpletlpn e Communication
response signal [——— allowance time
) (M\;.rfnt flag K20} Set by user
L — < 10>
T0
i ¥ (n+7)>

Provide the above circuit one block
for each remote terminal moduie.

X (n+7), Y (n+7) are control I/O signals for AGBADC.
For details, refer to Section 3.3

{6} When averaging processing is to be designated for the
AB8ADC, the data of the number of channels, averaging
processing designation, averaging time and averaging count
can be writfen to the buffer memory without restriction when
they are written with one TO instruction. If they are written
with several TO instructions, follow the order as shown below.

Number of channels — Averaging time or count
— Averaging processing designation

t

Must be written last.
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3.5.5 Program example

The following is a programming example when the digital output
values of channels 1, 2 and 3 of the A6BADC are always read in the
system whose configuration is shown below.

Channel 1 is set for averaging by time (500 ms) and channel 2 is set
for averaging by count (100 times). Channels 3 to 8 are not set for
A/D conversion.

. Station 5 Station 9
ABBPC A2CCPU AX41C ABSADC AY51C
Power ND
CPU input Qutput
supply module modula| | comerter modue
7 = ~ 3
n_____.__:_—l_______-J Tt —
1} YO numbers (See Section 3.3.)
< AGBADC IO numbers > <{ ¥O number on CPU side >
XN {n+0) X/Y20
to = to
XY {n+1F) X/YSF

2) A2CCPU remote terminal setting (parameters)
(See Section 3.5.1.)
Total number of stations : 12 stations

Head station number : No. 1 remote terminal module
= Station 5 '

Protocol : MINI standard protocol

Mode : Automatic online return enable

3) Programming

* A/D conversion starts as the CPU module starts. When X0
(read start instruction) of the input module is turned ON,
digital outputs are stored in D5 and D6.

*» [f a communication error between a remote terminal module
is detected, YO (Y40) of the output module is turned ON 1o
stop all processings.

When X1 (communication error detection flag reset) is
turned ON, the error code storage areas and flags are all
cleared.

* When the AG8ADC is reset with the reset switch, all
processings are stopped. When X2 (reset switch ON detec-
tion flag reset) is turned ON, all flags are cleared.

REMARK

Refer to the program example in Appendix 2 for combining the operating times of
ABBADC Version B and A2CCPU Version B
The conditions are the same as shown ahove.
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i the previous type system disk isE

[ ]
1
1 03
1 MQIL 8 [Wov | K12 10803 used, set initial data with the circuit
! L 5 ] shown left. {If SWAGP-GPPA or SW1S- |
1 GPPA is used, set initial data with!
i ) { MOV | KS 109023-}‘—“ parameters.) :
Y g SR 4
XES P
1 < Y25
SET The initial setting write instruction
Mi0 Y25 {M0} is turned ON by resetting the
I} +F asT ABBADC with its reset switch or the

M3038 X25 CPU module.
i PLS | O |

X25 |

—iF FEMOVP | KO JKiMA] K1 e Devices M1 to M4 are reset and D4 to

M3038 X2 D7 are c]eared by. re:setting the
—} w ABBADC with its reset switch or when

[FMove [ Ko | ‘
- LFMOVE | 1 D4 | K3 b the CPU module starts.
¥24 ' Communication error is indicated on
— | < Y40 >— external devices.

Error code is stored in D9180.

< Y24 >

AB8ADC is reset when the
communication error reset signal
Y24 {X1) is set to on.

X2
— < T0 >

The communication response
monitoring time timer is set by
the user.

Communication is reset when the
" communication response
monitoring time has expired.

— | _ L Y27 >—

.I-.)(
i
A >
=
Y
[ —— ———— ———_——

— MoV | H3 | DO |

Initial setting data to the AG8ADC
— MOV |H301 ] Di — is stored in DO to D3.
DO: Channels used are CH1, CH2
D1: CH1 is time-averaging

processing, CHZ is cycle

Y a - averaging-processing.--
{ MOV |K100] D3 — |  p2: CH1=500 ms | average

: D3: CH2=100 cycles | processing
-{SET [ M1}~

Y 1

['wov Tks00]| D2 }—
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1

M1 X3B M9081
T 3

it i} + TToP 1 ks | K0 [ DO | K4 }— _
initial setting data stored in DO to D3
{ PRC | M5 | YO 1— are written to addresses 0 to 3 of the
ABBADC buffer memory.
RST
M5 — ]
H; l 3 ! D4 | ST After writing initial setting data to the
ABBADC, the A/D conversion comple-
m tion flag is read from address 19 of the
M buffer memory.

— — SET When A/D conversion is completed
M2 X383 MS0B4 {3u) on both CH1 and CH2, reading of
1 1} H —FROM] K& [ K1s ] Da | K1 | A/D conversion .completion flag is

stopped and digital output read per-
mission (M3} is turned ON.

{ PRC | M6 | YO |—

1r I
oMov] Ko | b5 —
o L . When the digital output read instruc-

. i i T 3 IFAoM] K5 | Ka0 1 05 ] K2} tion {X0) has turned ON, digital output

values of CH1 and CH2 are read to D5
beP?———JpPRCc{ M7 | YO }—

and D&.
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3.6 Error Detection

The figure below shows how an error is detected when the
A2CCPU and the AG68ADC are used together.

A2CCPU ABBADC
* Transmission {instruction data, write -
Internal processing

data} _ R

> ,

X Data error detection

PRC instruction execution

Automatic Error code Buffer memory
clear storage area . |
= DI180 | Write data error code (: : 1 18_' Write data error code
D181 oN ) 3‘}:: 4 Error code
D9182 ' is stored.
R ——————eem——
D e/ OFF
: * 0 clear for address 18
D913 » ABBADC reset
X(n+4) is tumed OFF
Communicaticn error ON J
detection flag X(n--4}
Error detection reset *ON )
signal Y (n + 4)

*Processings marked by an asterisk are executed
by the sequence program.
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4. LINKING TO THE AnACPU AND THE AJ71PT32-S3

4.1 System Configuration

This section gives the linking procedures when dedicated instruc-
tions to the MELSECNET/MINI-S3 (master station is AJ71PT32-83)
of the AnACPU are used and the communication of control /0
signals with the A68ADC is set for automatic refresh.

Use the SW4GP-GPPA or SW1S-GPPA system disk for booting.

IMPORTANT |

If dedicated instructions are used, the communication of
control /0O signals with the A68ADC must be set for
automatic refresh.

The linking procedures when dedicated instructions are not used
are the same as those when a CPU other than the AnACPU is used.
See Section 5 for details.

The following diagram shows when the A68ADC is used as a
remote terminal module of the MELSECNET/MINI-S3 with the
AJ71PT32-S3 master module linked to the A2ACPU, A2ACPU-S1

- or ASACPU.
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4.1.1 Overall configuration

—1
CPU module Master module Power supply module
AZACPU(P2V/R21) Type| AJ71PT32-63 ABGPC
Type { A2ACPU(P21/R21)-51 T General-purpose
A3ACPU(P21/R21) Y78 ctabilized power
supply
Twisted pair
cable

Main base unit :

Type| A32B, A35B, A38E

MELSECNET/MINI-S3 data link

ro T i T
_ | : f !
v~ ! A2CCPU remate | I MELSECNET/MINI |
& | 10 module ! E remote 1O module !
I ’ 1
I : | |
Extension cable [ 1 ! :
1
ACO6B, AC12B, I _ [

TYPe| acs0

Extension base unit

ABSB, AG5B
AG8B, A558-

" A/D converter module
Type | ABBADC - - -

Type
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4.1.2 Applicable system modules

The A68ADC can be used as a remote terminal mddule of the
MELSECNET/MINI-S3 link with the AJ71PT32-53 as its master
module.

(1) A maximum of 14 remote terminal modules such as the
ABBADC can be connected to an AJ71PT32-S3 moduie. The'
following types of modules are used as remote terminal

modules.

« ABBADC {analog/digital converter moduie)

* ADB1C {high speed counter module}

» AB4DAVC {digital/analog voltage converter module)
* AG4DAIC {digital/analog current converter module)

» AJ3BPTF-R2 (RS232C interface module)
* AJ36PT-OPB-MI {mounting type operation box)
* AJ35T-OPB-PI (portable type operation box}

{2) Remote modules connected to the AJ71PT32-S3 can occupy
up to 64 stations. ‘

{3) The AJ71PT32-53 can be connected to an independent CPU
systeam or to the master station or a local station of the
MELSECNET data link system. It cannot be connected to a
remote IO station.

The number of modules connected to one CPU module is not
limited.

For details of the MELSECNET/MINI-S3 ilink system, refer to AJ71PT32-53
MELSECNET/MINI-S3 Master Module User's Manual.
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4.1.3 Cautions on constructing the system

(1) Twisted pair cables are used for connection between the
AJ71PT32-S3 (master module) and the A68ADC.
The maximum connecting distance between stations varies
with cable size when twisted pair cables are used.

0.2 mm? to smaller than 0.5 mm? -+ 50m
0.5 mm* and larger---«---crerrmemneenee 100 m

(2) The ABBADC requires external supply of 24 VDC power for
internal power supply. Use the A66PC power supply moduie or
a general-purpose stabilized power supply (24 VDC). If one
power supply is connected to two or more A68ADC or remote
I/O modules, select proper cables and wiring route considering
voltage drop due to cables. '
Refer to.Section 3.1.2 (3} for calculation of voltage drop.

(3) The AJ71PT32-83 (master module) that can use A68ADC is one
that has software version "C" or later shown on the front of the
module.

Note that software versions "A", "B" are shown on the front of
the master module, or when no version is shown, the
AJ71PT32-S3 cannot be used.

prrr—em—rnarmay

Au71PT32 B3

MORY

7

MONX

SN B (R ORI =0

oty

Hardware version —d
Software version =

IMPORTANT |

Use the AJ71PT32-S3 (master module) in the extension
mode (48 occupied points). Be sure to mount the initial
data ROM storing the total number of remote stations and
remote terminal data (set station numbers of remote
terminal modules and corresponding remote terminal
numbers) to the master module.

44




4.2,1 Communication processes

4.2 Data Communication Processings

4. LINKING TO THE AnACPU AND THE AJ71PT32-S3

AJ71PT32-53
AnACPU master module
Automatic
refresh setting MINI-S3 link
A\ 3.5 ms to 18 ms
@] ] Batch refresh ABSADC
receive data area o) I
M11 C_ontrctal
d inpu X
— .. signal
Commumca_tlon . < 105: Come=,
request breglstra'ncm area I ® Batch refresh @ output |y
Hg%?; ) transmission signal
— b (o8 MINT ] -~ data area
—{ suB Ho }
—{ToP K5 Ko D20 KSH
t—— Prc M1 vo @
@ Buffer
®
—I LEDR ]— Communication For remote Command | mamory
P request ==
Communication request registragion area terminal modules djza |
reglﬂl;zt;sn oree ® TO instruction ® data ®
M0B1 information T e
___________ g ransmission
it Lena wnt H FROM instruction] | data area Command dsta
- information @
st Ho -l-' ---------- I
| From ks k10 b30 KB]-‘ : Feceive Data ©
data area

—[pncn&gvo]—
—————{ em H

Numbers (1) to @3 correspond to the
following paragraph numbers.

Fig. 4.1 Communication Procedures
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(1) Communication processes of control input/output signais
used for interlocking of the A6BADC and the AnACPU

(@ Control input signals from the A68ADC are stored auto-
matically in the batch refresh receive data area in the
‘master module at 3.5 to 18 msec intervals.

@ Control input signals stored in the batch refresh receive
data area are refreshed to the receive data storage devices
" as set with parameters.

® The transmit data storage device ON/OFF information set
by automatic refresh setting of parameters is automatically
refreshed to the batch refresh transmission data area.

@ Control output signals stored in the batch refresh transmis-
sion data area are transmitted to the A68ADC at 3.5 to 18
msec intervals.

- : AG8ADC
AnACPU AJ71PT32-S3 Set station No.: 5
Automatic refresh master module MINES3 link o ried stations: 4
Batch refresh receive areas
Automatic refresh setting Address  Station 2 Station 1 Control input signals
parameters aol XXX XX X IxTxx [ x P TxTx [x]xTx X0
Receive data FIE|D|C(B|Aaj9(8[7)6(5|4|3}|2(1]0 10 _
storage device : M10 - — & — _I X4
Transmit data XX xqx|x|x x| xx{x]x)x|x{x|x i
! . Reset switch
storage device : M100 T 5| |1pf1c| e [14]19]18|17| 16 15| 1413|1211 10 X5 | ON detection
Total number Station4  § Station 3 flag
of remote /O stations : 4
. X6
to —
xX17
A/D conversion
X18 | pEADY
Reset switch ON Batch refresh transmission areas <19
Mi5 detection flag Address Station 2 Station 1 to —
pomon oo | | | |
n34DfAconver5mn l leYYYYYYYYYYYYYYY
READY FIiEID|C|(B|Aale|8[7|6IB]4i3|2[1]C -
Reset switch ON - Control cutput signals
detction flag reset vIy[Y[Y[¥[Y[YI¥[Y[¥[¥]Y[Y[¥]¥]¥ Yo
——M105 ——
1 1F(1E|1D|1CI1B]1A{ 18] 18]17| 16| 1511411312 |11 |10 :&
Station 4 Station 3 Reset switch

[ Y5 | ON detecticn
flag reset signal

Y&
to —
XY1E |

Fig. 4.2 Communication of Contrel /0O Signals

If automatic refresh is set, it is not necessary to use the FROM/TO
instructions for data communication between the PLC CPU and the
batch refresh transmission/receive areas of the master modules.

POINT I

For details of automatic refresh of the MINI-S3 link, read
Section 3.6 "MELSECNET/MINI-S3 Automatic Refresh” of
A2A(S1)/ASACPU User's Manual {Control Functions).
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(2) Writing data to the A6BADC buffer memory

® By execution of the “LEDB MINI - TO” instruction (MINI-S3
dedicated instructions) of the sequence program, informa-
tion such as master module I/O addresses, A6BADC station
setting, buffer memory addresses and write instruction
commands is stored in the communication request reg-
istration areas.

® By execution of the PRC instruction, transmission data is
written to the remote terminal module transmission data
areas in the master module according to the TO instruction
information stored in the communication request registra-
tion area. When the data write is completed, the data is
transmitted to the A6BADC through the MINI-S3 link. This
transmission is performed several times. {one word data
per one time}

The remote terminal module areas correspond to the
remote terminal modules connected to the MINI-83 link as
shown below.

When the initial data stored in the initial No. 1 remote terminal = Station 1 See Section 4.5.1 for details of
data ROM mounted to the master mod- No. 2 remogte terminal = Station &° the initial data.
ule is as shown right: No. 3 remote terminal = Station @
Master module i Station
Address {remote terminal module argas) Remote terminal  coying on
1100 . module the module
No. 1 remote terminal MINI-S3 link

module receive area
E T oo —/———> ADB1C Station 1
No. -1 remote terminal
module transmission area

2100

No. 2 remote terminal

module receive area
2600 forrrmrmmmeser oot — ABBADC Station 5
No. 2 remote terminal
maodule transmission area

3100

No. 3 remote terminal

module recetve area :
BEOD |-rvremremmmmmmemmmmnmoenneemeeseees r——'—*——> AJPTF-R2 Station 9
No. 3 remote terminal

module transmission area :

—-"——"_"--\________,

By execution of the program shown left,
—1{T0 Ks K0 D20 Ks

data for 5 words in D20 is written to the
® No. 2 remote terminal module transmis-
——[ PRC M1 YD sion area which corresponds to station

No. 5 specified by @.

@ When the transmission completion response of the
ABBADC is received by the AnACPU via the receive data
areas in the master module, the communication comple-
tion flag {device M1 in Fig. 4.1) designated by the PRC
instruction turns ON for 1 scan. When communication is
completed, the TO instruction information stored in the
communication request registration area is cleared.
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{3) Reading data from the A68ADC buffer memory

By execution of the “LEDA MINI to FROM” instruction
{MINI-S3 dedicated instructions) of the sequence program,
information such as master module /O addresses, A68ADC
station setting, buffer memory addresses and read instruc-
tion commands is stored in the communication request
registration areas.

@ By execution of the PRC instruction, the FROM instruction
information stored in the communication request registra-
tion area is written to the remote terminal module transmit
data areas in the master module. When the information
write is completed, the data is transmitted to the AGBADC
through the MINI-S3 link. This transmission is performed
severai times. {one word data per one time)

@ When the ABSADC has received the FROM instruction
information, it sends data stored in the buffer memory back
to the master module according to the address data of the
information. {One word data per one time.)

(D Data received from the A6SADC is stored in the receive
areas of remote terminal numbers corresponding to station
setting of the A68ADC. -

@ Data stored in the remote terminal moduie receive data
areas is stored in the word devices designated by the FROM
instruction.

13 After storing the data received from the A68ADC buffer
memory in the designated devices, the AnACPU turns ON
the communication completion flag (device M2 in Fig. 4.1)
designated by the PRC instruction for 1 scan. When
communication is completed, the FROM instruction in-
formation stored in the communication request registration
area is cleared.

48
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4.2.2 Processing time

This section introduces the processing time up to the writing of the
A68ADC buffer memory data and processing time up to the reading
of the data from the buffer memory.

(1 ) Processing time when writing data.

Maximum processing time
= 3 scan time *1 + tms X (number of write data words + 8}
+40ms *2

(2} Processing time when reading data

Maximum processing time
= 3 scan time *1 + tms X (number of read data words -}-9)
+40ms *2 o

*1: The usage time for dedicated commands or partial refresh is 3 «-> 1.
*2Z: AGBADC internal processing time.

“t” is the I/0 refresh time and varies with the number and type of
connecied remote module stations.
The /O refresh time is calculated as follows.

Mode Mode Setting : I/O Refresh Time (msec)
Automatic return enable {0} t=0.66+1{0.044 X R)+(0.25 X B)+ {095 X T)
Extension mode Automatic return disable {1) t=0.54 4+ {0.058 X R} - (0.25 X B) 4+ (0.95 X T)
18 points Communication stop at t=0.54 + (0.051 X R} - {0.25 X B) + (0.95 X T)
error detection (2) ) ) ’ ’

R : Totai number of remote stations
B : Number of AJ3OPTF-128DT modules
T : Number of remote terminal modules

4-9
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4.3 Input/output Signals Handled With the PC CPU

4.3.1 170 signals of the AG8ADC

Functions of the control input and output signals handled between
-the AGBADC and AnACPU are described in this section. Devices X
refer to the inpui signals from the AG8ADC to the AnACPU.
Devices Y refer to the output signals from the AnACPU to the

ABBADC.
Signal Direction: A63ADC — ARACPU Signal Direction: AnACPU —~ AGBADC
Device No. Description Device No. Description
X0 '
to Unusable
x4
X5 Reset switch ON detection flag of the
ABSADC module
X6
to Unusable Y0
X17 . to Unusabie
Y4
A/D conversion ready
(1) Turns ON when A/D conversion is ready
in the normal mode (other than the test
mode) after the power was turned on or
X18 the PLC CPU was reset. Turns OFF when
mode is swiiched from normal to test.
(2} Used for the interlock for reading and writ-
ing from the PLC CPU to the A6BADC. Y5 Reset switch ON detection flag reset signal
X19 Y6
to Unusable to Unusabie
X1F Y1F

Table 4.1 List of Input/output Signais

A/D conversion ready is established when digital output data is stored in the buffer
memory after one time of completion of A/D conversion on all of 8 channels.

IMPORTANT |

_Devices Y0 to Y4, and Y6 to YTF are unusable since they
are used in the system.

If any of these devices are used (ON/OFF} in the sequence
program, functions of the A68ADC are not guaranteed.
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(1) Reset switch ON detection flag {X5) and reset switch ON
detection flag reset signal (Y5)
Turns ON (latched) when the reset switch of the A68ADC is
moved {0 reset.
When both the reset switch ON detection flag and the reset
switch ON detection flag reset signal have turned ON, the
FROM/TO instruction information, stored in the communica-
tion request registration area, of the corresponding remote
terminal module is cleared.
To restart communication, turn ON the reset switch ON
detection flag reset signal (Y5) with the sequence program or
reset the AnACPU.

Reset switch on the ON
ABBADC front side
OFF 3
Reset switch ON ON —t 2 ‘
detection flag (X5} OFF /
‘ The comrnunication request
registration area is cleared
Reset switch ON ON when both have turned ON.  [/\]
detection flag reset (Y5) Qfr —'3

Must be turhed ON and OFF
by the sequence program.

POINT |

(1) If the AGBADC is reset by moving the reset switch, it
returns to the initial state. Start operation from the
initial setting.

(2) Since X5 turns ON also after the power is turned on, be
sure to turn ON Y5 and OFF X5 at the initial stage. And
then, execute program for the A68ADC.
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4.3.2 1/0 signals of the AJ71PT32-S3

4. LINKING TO THE AnACPU AND THE AJ71PT32-S3

MELSEC-

Device No. Signal Name Device No. Signal Name _
X in+0) Transmission completion signal | For remotetermin- | Y (n+ 0} Transmission reguest signal For remote termin-
Xin4+1) Read request signal al module No. 1 Y (in+1) Read completion signal al module No. 1
X in+2) Transmission completion signal | For remote termin- | Y (n+2) Transmission reguest signal For remote termin-
X (n+3) Read request signal al module No. 2 [v (n4-3) Read completion signal al module No. 2
X (n-+4) Transmission completion signal | Forremotetermin- | Y (n+4} Transmission request signal For remote termin-
X {n--5) Read request signal al module No. 8 |y {n+5) Read completion signal al module No. 3
X (n-6) Transmission completion signal | For remote termin- | Y (n-+6) Transmission request signal For remote termin-
X {n+7) Read request signal al module No. 4 }v (n47) Read completion signal al module No. 4
X n+8) Transmission completion signal | For remote termin- | Y {n+ 8] Transmission request signal For remote termin-
X (n+9) Read request signal al module No. 6 | ¥ {r+9) Read completion signal al module No. §
X {n+4 A} Transmission completion signal | For remote termin- | Y {n 4 A} Transmission request signal For remote termin-
X (n+B) Read request signal al module No. 6 |y {n4B) Read completion signal al moduie No. 6
X (n+C) Transmission complstion signal | For remote termin- | Y {n+C} Transmission request signal For remote termin-
X {n4D} Read request signal al module No. 7 {v¥ {n+D} Read completion signal al module No. 7
X (n-FE} Transmission completion signal | For remotetermin- | ¥ (n+E) Transmission request signal For remote termin-
X n+F Read request signa[ al module No. 8 Y (H+F) Read comp]eﬁon signal al module No. 8
X {n+10) Transmission completion signal | For remote termin- | Y (n 410} Transmission request signal For remote termin-
X {n+11) Read request signal al module No. 9 |y (n+11) | Read complstion signal al module No. 8
X (n412) Transmission completion signal | Forremote termin- 1 Y in+12) Transmission request signal For remote termin-
X in+13) Read request signal al module No. 10 [ ¥ {n4+13) | Read completion signal al moduie No. 10
X in+14) Transmission compietion signal | For remote termin- | Y (n 4 14) Transmission request signal For remote termin-
X in415) Read reguest signal al module No. 11 | ¥ (n4-15) Read completion signal al module No. 11
X (n+16) Transmission completion signal | For remotetermin- | Y (n 1 16} Transmigsion request signal For remote termin-
Xin+17 Read request signal al module No. 12 | ¥ (n+17) | Read completion signal al module No. 12
X in+18) Transmigsian completion signal | For remote termin- | Y (0118} Transmission request signal. For remote termin-
X {in4-19) | Read request signal al module No. 13 | ¥ (n419} 1 Read completion signal al module No. 13
X (n41A) Transmisston completion signal | For remote termin- | Y (n -+ 1A} | Transmission reguest signal For remote termin-
X in4+18) | Read request signa! al module No. 14 | ¥ {n+1B) | Read completion signal al module No. 14
X (n4-1C) Y (n+1C)
X {n-+1D) Y (n+1D}
X {n+1E) Unusable Y (n+ 16)
X in+41F) Y (n4+1R Unusable
X {n-+20) Hardware error Y (n -+ 20) ’
X in+21) MINI-S3 link communicating Y (n+21)
X in-+22) Unusable Y (n+22)
X (n -+ 23) Receive datz clear completion Y (n-23) Receive data clear request
X {n-+24) Remote terminal module error detection Y (n-+24) Remote terminal module error detection reset
X {n+25) Test mode Y (n+25)
X (n-+26) MINI-S3 link error detection Y (n+26) Unusable
X (n4-27) MINKS3 link communication error Y (n4-27)
X (n+28) ROM error Y (n+28) MINI-S3 link communication start
X (n+29) Y (n29 . Unusable
X {n+2A) Y (n+24A} | FROM/TO instruction response designation
X in+28B) Y (n+2B) Faulty station data clear designation
X (n-+2C) Unusable Y (n+42C) Unusable
X in+42D} Y (n+ 2D} Error reset
X {n + 2E) Y {n+ 2E) Unusable

TX An=F2F) Y (n+2F _

Table 4.2 List of 1/0 Signals

“n” specifies value of the head I/O address of the AJ71PT32-53.
Exampie) When the I/O address of the AJ71PT32-S3 is between
XY20 and X/Y4F: X (n+ 0)to X (n + 2F) = X20 to X4F

For details of functions and purposes of control /O signals, refer to AJ71PT32-53
MELSECNET/MINI-S3 Master Module User’'s Manual.
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4.4 Assignment of Buffer Memory

4.4.1 Contents and configuration of the A68ADC buffer memory
Assignment of the AG8ADC buffer memory (w:thout battery
backup) is shown below.

Address (Decimal)

0 Number of channels ‘

1 | Averaging processihg specification

2 CH1 averaging time, count

3 CH2 averaging time, count

4 CH3 averaging time, count

5 CH4 averaging time, count Read and write from CPU.
6 CH5 averaging time, count

7 CHE averaging time, count

8 CH7 averaging time, count

9 CH8 averaging time, count ¥

10 CH1 digital output value ] _‘r
11 CH2 digital output value
12 CH3 .digital output value
13 CH4 digital output value
14 CH5 digital output value Read from CPU

15 CHE digital output value

16 CH7 digital output value

17 CH8 digital output value I B

18 Write data error code ] —HH“: Read and write from CPU
18 1 A/D conversion completion flag ‘ Read from CPU

*All 16-bit data.

POINT

Addresses 10 to 17 and 19 of the buffer memory are areas
exclusively used for reading from the PLC CPU. Because
the A68ADC overwrites digital data in these areas always
destroying the buffer memory data. In this case, the
AB8ADC detects an error, stores the error code in address
18 and flickers the RUN LED.
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{1) Channel designation {(Address 0)

{a) At power on, channel designation is set at “00FF. (255)" for
A/D conv_ersion on all channels.

(b} In order to reduce sampling time, channel designation can
be changed by the sequence program.

{c} For channel designation change, A/D conversion must be
set by each channel,

b15bi4b13012b11b10 b2 b8 b7 b6 bt b4 b3 b2 bl bO

— | =] = | — | — |CH8{CH7{CHBE|CH5{CH4|CH3|CH2 CH1

lgnored Channel designation
1: A/D conversion enable
0: A/D conversion disable

Default is “1” for all channels.

(Example) To designate channels 1, 3 and 4 for AD
conversion:
By writing 000D« (13) to designate channels for
A/D conversion, sampling time is obtained as
25 ms X 3 = 7.5ms.

b15b14b13b12b11b16 b3 b8 h7 bo bS b4 b3 b2 b1 bo

o|(ofo|o|o|olo|o]ojodotolt1|1]|0]1]—000D:{13}

CH8 CH7 CHE CH5 CH4 CH3 CH2 CH1

(2} Averaging processing designation (Address 1)
{a) When the power is turned on and the A/D conversion ready

signal of AGBADC is on, all channels are set to sampling
processing.

(b) For seiection of sampling processing or averaging proces-
sing use address 1 of the buffer memory.

b15b14 613 b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

CHE|CH7{CHB) CHG {CH4;CH3 | CH2 | CH1{ CH8|CH7 {CHB |CHB | CH4{ CH3 | CH2{CH1

Specification-of channel for -Specification of time/count
which averaging proces- 1: Time averaging

sing will be performed’ 0: Count averaging

1: Averaging processing

0: Sampling processing

[POINT |

When averaging processing is not specified, sampling

processing is set without regard to the specification of
time/count,
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(3)

Averaging time, averaging count {Addresses 2 to 9}

a} At power-on, the averaging time and averaging count are
set to 0. ' _

b} The setting ranges are as indicated below:
Averaging processing in terms of count: 1 to 4000 times
Averaging processing in terms of time: 20 to 10000 ms

POINT |

If a value outside the above range has been written,
setting error occurs and the buffer memory is rewritten.
However, the A68ADC performs A/D conversion proces-
sing at the averaging time or count previously set.

(4)

(5)

Digital output value (Addresses 10 to 17)
The digital output value is expressed in 16-bit, signed binary
within the range from —2048 to -+2047.

b1s b14.b13 b12 b11 b0 b3 b8 b7 b6 b5 b4 b3 b2 bl boO

1
e
0

Data section

— B11 to B14 change to 1 when the sign is negative {1 at
B15} and to 0 when it is positive (0 at B15).
(A negative digital vaiue is expressed.in 2's complement.)

Sign bit
1: Negative
0: Positive

Write data error code {Address 18)

a) When data is read from the PLC CPU, the A68ADC makes a
data range check for the number of channels, averaging
count and averaging time and also performs read/write area
access check only once. If any value is outside the range, the
AB8ADC stores the error code in 16-bit binary. For details of
error codes, see Section 7.1. '

b} To reset an error code, write 0 from the programmable

controiler CPU.

¢} When several error codes have occurred, the data error
code, which has been detected by the A68ADC first, is
stored. The other errors are not stored.

d} if an error is reset without remedying the error, the data

error code is set to 0 and the RUN LED of A68ADC stops
flickering.
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{6) A/D conversion completion flag {Address 19}

{(a) The A/D conversion completion flag is set to 1 when the
A/D conversion ready signal (X1) is turned ON after power
on.

When the A/D conversion ready signal has turned ON, A/D
conversion on all of 1 to 8 channels is completed, and
Q0FFs {255) is stored in the buffer memory.

(b) The A/D conversion completion flag processing after
power on is performed only once when channe! designa-
tion for A/D conversion (address 0} is changed.

* Channel designation change from 0 to 1:
If averaging processing has been designated, aver-
aging processing of averaging count or time is
completed, and then, the A/D conversion digital
values are stored in the buffer memory. And, the
flag is set to 1.

« Channel designation change from 1 to 0:
The A/D conversion completion flag of corresponding
channel is set to 0.

{c} The A/D conversion completion flag is provided to each
channel.

b15b14b13b12b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

0|0|0}0 |0 |0} 0|0 |CH8{CH7ICHE|CHS CHE|CH3|CHZCHI

Channel designation
1: A/D conversion completed.
0: A/D conversion not completed.

{d) The A/D conversion completion flag can be used for the
interlock when reading the digital value of the channel for
which averaging processing is executed.
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4.4.2 Contents and configuration of the AJ71PT32-S3 buffer memory

The AJ71PT32-83 is provided with a buffer memory (without
battery backup) for data communication with the PLC CPU.

Use the FROM/TO instructions to read and write data from to the
buifer memory.

{1} Assignment of the buffer memory

Address Content Read/write
{decimal) e by PLC GPU
0 {Unused) )
1 Retry count Sets the number of retries when communication error has occurred.
{Unused) )
4 Line r | i i g
ine error check Checks location of line error, Readiwrite enable
{Unused) —
:g Batch refresh Writes data to be output to the batch refresh type remote 1O
a1 transmission data module. .
{Unused) —
Zg Remote madule card Store; identificati f each remote module being connected Read oni
b information ores type identification of each remo odule being con N Y
{Unused) —_— —
a0 . . . .
1o Accurnulated fgultv Sto_res faulty remote station numbers. {Detected state is retained Readfwrite enable
P station detection until reset.)
{Unused)} JE— f—
100
to Faulty station detection Stores faulty remote station numbers. {Update state is retained.)
103 °
{Unused} J—
Communication . . .
107 etror code Stores the cause of the MINI-83 fink communication error signal ON.
108 Error detection code Stores accumulated count of the MINI-S3 link error detection ON.
{Unused) —
110 .
to | Batch refresh receive data Stores the input data from the batch refresh type remote 10
madules.
141
{Unused) —_— Read only
: Stores the number of retries when communication with all remote
160 | Line error retry counter modules fails dus to line error.
161
to Retry. counter Stores the number of retries executed to faulty stations.
192
{Unusad) R
1gs | Remote terminal module | Stores the station number when a remote ferminal module has
faulty station caused an error.
Ttis Remote terminal module | Stores the cause of the remote terminal module error detection
209 error code signal X(n+4-24} ON.
{Unused) _
2&“ Partial Tefresh Wiites the station number and digit designation [number of time of
282 station set data division) of the partial refresh type remote /O maodule.
{Unused} —
31?30 Partial refresh Writes data to be output to the partial refresh type remote /O
transmission data module.
363 i .
Read/write enable
{Unused) Jo—
593 Partial refresh accumu- Stores the input faulty station number of the partial refresh type
lated input error detection remote O madule input data. (Detected state is retained uniil reset.)
it . Stores the input faulty station number of the partial refresh type
593 Partial refresh.mput remote /O module input data. {Update state of communication is
error detection
stared.)
600
to Partial refresh receive data Stores input data of the partial refresh type remote /O module. Read only
663
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Address Readiwrite
{decimal} L Content by PLC CPU
Sets the AJ35PTF-R2 station that clears
858 Receive data clear designation receive data by the receive data clear re-
guest signal Y{n+23}.
Designates the receive buffer that clears :
859 Receive data clear range designation receive data by the receive data clear re- Readfwrite enable
quest signal Y{n+23).
sti)u No-protocol d smmet Sets the parameters when the AJ3SPTF-R2
929 protocot mode parameter is used in the no-protocol mode.
930
to {Unused)
1099
{*1} {*1)
i Channel 0 i i Channel 1 I
1169 . _—_—
1o Communlcatlpn area for Communication area for
2099 remote terminal No. 1 rernote terminal No. 8
2100 _— ..
0 Commumcattfm area for Communication area for
3pgg | remote terminal No. 2 remote terminal No. 9
3100 i o
to Com munication area for Communication area for
4099 remote terminal No, 3 remote terminal No. 10
4100 i P Areas to which transmission data to remote
Communication area for Communication area for N " - .
to : . terminal modules is written or to store data| Read/write enable
5099 remote terminat No. 4 remote terminal No. 11 received from remote terminal modules.
5:30 Communication area for Communication area for
gogg | remote terminal No. 5 remote terminal No, 12
6100 N _—
o Commumcati_on area for Communication area for
7099 remaote terminal No. & rernote terminal No. 13
7100 — _—
10 Communrcatl_on area for Communication area for
8099 remote terminal No, 7 rermnote terminal No. 14

POINT |

(1) Channels specified with *1 are used for executing
read/write at areas of addresses 1100 to 8099 and are
automatically switched according to the remote ter-
minal module station number as designated by the
MINI-S3 dedicated instructions.

The buffer memory is all cleard (0 is stored.) at power
on or when the PLC CPU is reset. However, retry count
{adress 1) and no-protocol mode parameters (adres-
ses 860 to 929) are set at defaults.

Do not write data from the PLC CPU to read only areas.

Unused areas are used by the system of the master
module.

Data in the buffer memory can be read continuously
including unused areas. For example, data of accumu-
lated faulty stations detection {(addresses 90 to 93) and
faulty station detection (addresses 100 to 103) can be
read by a single FROM instruction.

For details of contents at each address and data configuration of the buffer
memory, refer to AJ71PT32-S3 MELSECNET/MINI-S3 Master Module User's

(2)

3@)
(4)

(5)

Manual.
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{2) Remote terminal communication areas (addresses 1100 to
8099)
{a) Areas for data communication with remote terminal
modules.

{b) The communication areas are assigned to two channels.
Channel 0 is assigned to remote ferminal modules No. 1 to
No. 7, and channel 1 is assigned to remote terminal
modules No. 8 to No. 14.

Channels are automatically switched according to the
remote terminal module station humber as designated by
the MINI-S3 dedicated instructions.

[E Channel 0 || t Channel 1 i
1100 i _
to Communlcatl_on area for Communication area for
remote terminal Mo. 1 remote terminal No. 8
2099
2100 L i
to Commumcatapn area for Communication area for
remaote terminal No. 2 rernote terminal No. 9
3089
3100 ot —
to Commumcatupn area for Communication area for
remote terminal No, 3 remote terminal No. 10
4099
100 /\/ /\_/
2088 N /\_/
7100 A ..
N Communication area for Communication area for
{a] . .
goga | remote terminal MNo. 7 remote terminal No. 14

The remote terminal module number refers to the number
assigned to each remote terminal module set in the initial
data ROM of the master module,

Data read/write is executed for areas which correspond to
the moduie numbers assigned to each remote terminal

module.

{c) Each communication area consists of a transmission area
and a receive area. Capacity of each area at power on is 500
words.

Communication area for

remote terminal module

No. 1
1100 -
Receive area

1589 {FROM area)
-1600-]- Transmission-area -
2099 {TO area)

The transmission area sets data to be transmitted to
remote terminal modules.
The receive area stores data received from remote terminal
modules.
(d)- Capacity of the transmission and receive areas can be
changed by the initial data seiting of the master module.
(Note that the total capacity of the two areas must not
exceed 1000 words.)
Example) Receive area: 200 words, Transmission area:
800 words
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4.5 Contents of Initial Setting

The contents of initial setting when the A68ADC is used as a
remote terminal module employing the MELSECNET/MINI-S3
dedicated instructions (hereinafter referred to as the MINI-S3
dedicated instructions) for the AnACPU are described.

AJ71PT32-53 Stored in the initial data ROM
{MINI-S3 link master module) initial setting in the master module,

h

AB8ADC control /O signals automatic refresh Automatic refresh data is
setting stored in AnACPU parameters.

4.5.1 Initial setting of the AJ71PT32-S3

Use the SW._:GP-MINIP system disk to set initial data and to store
it in the initial data ROM.
The initial data ROM is inserted to the ROM socket of the
AJ71PT32-83, :
Contents of initial data setting are mentioned below.
* Total number of remote stations: Set the total number of
occupied stations of each module connected to the MINI-S3

link.

Example} AJ35PTF-32A (remote I/0O module) 4 stations
AB8BADC (remoie terminal module) 4 stations
AJ35PTF-24T (remote IO module) 4 stations

Tota!: 12 stations

+ Station number of each remote terminal number: Set the
station numbers set for modules which correspond to remote
terminal modules No. 1 to No. 14.

Example} AJ35PTF-32A 1 stations
ABBADC 5 stations +— Remote terminal module
AJ35PTF-24T 9 stations
Remote terminal No. 1=5 stations

* Protocol: Set the protocol used for communications with the
AB8ADC.
~Use the MINI standard protocol.

* Remote terminal FROM/TO area setting: Set the capacity for
the FROM area and the TO area as explained in Section 4.4.2
(2).

Default is 500 words for each of the FROM area and the TO
area.

For details of setting procedures, refer to SW._IGP-MINIP Operat-
ing Manual.
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4.5.2 A68ADC control I/0 signals automatic refresh setting

For details of contents of automatic refresh setting, refer to
Section 3.6 MELSECNET/MINI(S3) Automatic Refresh of the
AZA(S1V/A3ACPU User's Manual {Control Functions).

The following is an example of automatic refresh setting.

Contents of automatic setting parameters Contents of initial data ROM setting
(Number of master modules: 1 3 —1 1 Total of linked stations: 12
Head IO number: 00 Number of remote terminals: 1
MINI/MINI-S2: MINI-S3 Remote terminal No. 1: Station &
Receive data storage device: X100 o Protocol: MINI standard
Transmission data storage device: Y100 -2 FROM address: 0
Retry count: 3 & | & E TO address: 500
FROM/TO response designation: Link priority 2 < ] o
N " - [1#] -
Faulty station data clear designation: Clear . < | &
Fauity station detection: M100 <
Error number: D100
Total of remote WO stations: 12
\ Transmission state designation at line error: 0/ l (Master module)
{Remote input {No. 1 remote {Remote output
module} terminal module) module)
AJ35PTF-32D ABBADC AJ3SPTF-24T
{4 occupied (4 occupied {4 occupied
stations) stations) stations)
1/Q signal address viewed Station 1 Station 5 Station 9
from the PLC CPU X100 to X11F X120 to X13F Y140 to Y15F
Y120 to Y13F
Receive data storage device: X100 X100 to X15F The foliowing X/Y become valid depending on mod-
Transmission data storage device: Y100 ¥100 to Y15F ules actually connected. ’
Total of remote IO stations: 12 stations — 96 points { ) ™1 x100 to X13F
(8 points/station) 96 points Y120 to Yi5F

in the case of the system configuration and setting shown above,
the AGBADC control I/0 signals correspond to the device numbers
shown below. Devices assigned to control input signals turn
ON/OFF automatically as the ABSADC state changes.

When devices assigned to control output signals are turned
ON/OFF by the sequence program, the device states are written to
the batch refresh transmission areas of the master module- and
then transmitted to the A68ADC. '

AnACPU- device ABBADC control /O signal
X125+ - X5 Reset switch ON detection flag
X138 ~ X18 A/D conversion READY
X125 —+ Y5 Reset switch ON detection flag reset
signal

X125 Reset switch ON
detection fla
—ctedt g

““““ _"'_—<Y125 Reset switch ON detection flag reset signal
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4.6 Programming

This section describes the programming procedures when the
MINI-53 dedicated instructions of the AnACPU are used for data
communication with the A68ADC connected to the MINI-S3 link.

4.6.1 Writing data to the A68ADC

Instructions from LEDB MINI to LEDR are handled as one block of
instructions in the sequence program to write data to the buffer
memory of designated remote terminal module.

Items of the buffer memory and procedures of writing to the
AB8ADC are described below.

{a) Channel designation
(b} Averaging processing designation
{c) Averaging time and count designation by channel

{d) Error code clear {"0" is writien from the AnACPU at error code

TO reset.)

instruc_tion Msgoa1

2:::::"; f:;;:;;::t::ar%%ift n1 | Head station number of remote terminal module

L} W [cEs]n]—t | n2 | Head address of the buffer memory for writing
conversion e @[ - | 8 |Head number of write data or of device which stores write data
READY

T ni [ n2 1 5 Tma }— | N3 | Number of write data
- EAERES n4 | Higher 2 digits of head /O number assigned to AJ71PT32-53

Device number to be turned ON for 1 scan when execution of the
@-— mi . .
TO instrugtion is completed

m2 | Durnmy device number

For details of instructions, refer to the A2A(S1VA3ACPU Programming
Manual (Dedicated instructions).

4.6.2 Reading data from the A68ADC

instructions from LEDA MINI to LEDR are handled as one block of
_ instructions in the sequence program to read data from the buffer

memory of designated remote terminal module.

ltems of the buffer memory and procedures of reading from the

ABBADC are described below.

(a) Digital output of each channel
(b) A/D conversion completion flag

(c) Write data error code

FROM
instruction Ma081
execution communication request n1 | Head station number of remote terminai module
command registration area busy

n2 | Head address of the buffer memory for reading
3t —{CEATniNT—

AD D | Head number of the device which stores read data

.
conversion n3 | Number of read data

ready
i FRoM| na { n2 | B } n3
L = nd | Head /O number assigned to AJ71PT32-83
= m1 Device number to be turned ON for 1 scan when execution of the
[ FROM instruction is completed

m2 | Dummy device humber

For detaiis of instructions, refer to the A2A(S1}JA3ACPU Programmtng
Manua! {Dedicated Instructions).
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4.6.3 Cautions on programming

(1) It is necessary to provide the PRC instruction to the step
immediately following the FROM/TO instruction. Use care not
to designate same devices for “m1"” of the PRC instruction and
for “m1" of the PRC instruction provided to other step.

Mgos1

— 3 —{ et}

— TP a1 [r2 | s [ na }~
[Pec] ma [ ma]
~—{LEA}—
Ma0s1 !

—t——3 LEoafuinif— Do not designate the
| same device number.
~FRof nt T n2 [ 0 [ na

jPRc ]} w1 | mo |
-feemh}

(2) The communication request registration areas can store a
maximum of 32 FROM/TO instructions. If the 33rd FROM/TO
instruction is executed, an operation error occurs.

Provide an interlock with M9081 and D9081 so that the
FROM/TO instruction may not be executed when the com-
munication request registration areas have become fuil.
M9081 and D9081 are described below.

Number Contents Details

OFF: Communication request reg- | There are 32 communication request
istration area has a vacancy. | registration areas for remote termin-

ON: Communication request reg-|-als. Turns ON-when-ail areas become
istration areas are full. fuil.

Msog1

The number of vacant areas of the | The number of vacant areas of the
D9081 | communication request registra- | communication reguest registration
tion area for remote terminals. area is stored.
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When data is writien to two or more addresses in the buffer
memory of the A6BADC, a single TO instruction can execute data
write if the addresses are continuous. If the addresses are not
continuous, it is necessary to execute the TO instruction at two or
more points. {see below) In this case, the TO instruction informa-
tion is stored in the communication request registration areas in

plural.
—— eees - LEDE
Buffer memory
SUB | HO |
address
t—TToP | H5 | Ko | H5 | Ki o

——I"ToP { B5 [ K2 [Kt000] Ki 2"

]..._.
|_
—F"ToP | H5 | K4 | Ki0 | K1 — “4”
]_
E_

—J T0P | H5 | K4 [ Hs01] Ki 1"
————————TPAC | M2 ] YO

if an attempt is made to store the TO instruction information which
is larger than the number of vacant areas of communication
request registration areas, an error oceurs and the CPU stops
operation. To prevent this, it is necessary to provide a condition to
allow confirmation that the vacancy in the communication request
registration areas is larger than the number of TO instruction
information. The programming example shown below describes
the case when the TO instruction is executed after confirming the
vacancy in the communication request registration areas.

Example) Initial setting. program to the A68ADC
(Channel designation {buffer memory address 0) : Channelsw

1and 3

Averaging processing of channel 1 (buffer memory address

2) : 1000 (ms) _

Averaging processing of channel 3 (buffer memory address

4) : 10 {times)

\Averaging processing designation (buffer memory addres 1}/

Initial AD
setting conversion.
command READY

—F——}—{>=_[po0a1] K4 }—A Fis | "0 }—

Confirmation of vacancy in the com-
munication request  registration

MO areas
g LEDB | MINT |
F— ToP ] S | Ko | HS | Ki |—
b TP | W5 [ K1 [HS01] Kz b—
—T"T0P | M5 ] K2 |K1000] Kz
—T TOP | Ho | K4 ] K10 [ K3 |-
it PAC | M4 | YO
LEDR

424
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(3) Though the execution instruction of the FROM instruction is
set to normally ON, the next FROM instruction information is
not stored in the communication request registration areas
until the processing of the FROM instruction being executed is
completed and the execution completion flag designated by

_ the PRC instruction turns ON. It is not necessary to provide an
interlock to allow execution of the FROM instruction only after
the execution compietion flag has turned ON.

Execution
instruction Maos1 Communication request
i i 4 @@-— registration area
AD ) -
conversion FROM instruction
I ready > information
) The FROM instruction
Keep it normally ON. L—JFrom] n ] na | 5 | na |— ) information executed in

the following scans is
not stored until m1l

EHIEIIE Aturns ON.
R

Device for execution completion fiag

{4) For communication with the remote terminal modules linked
to the AJ71PT32-S3, turn ON the AJ71PT32-S3 communication
start signal Y(n+28) always before execution of each instruc-
tion. If the communication start signal has not turned ON,
communication processings are not possible.

Though the MINI-S3 instruction is executed when the com-
munication start signal is OFF, no error will occur. But, bit

devices designated with m, of [PRC|m;]m;| does not turn

ON.

(5) When the reset switch on the front of the ABSBADC is moved to

reset, the ABBADC returns to the initial state and performs D/A
conversion with defaults.
Set the sequence program to continuously monitor the reset
switch ON detection flag (X5} and, when the fiag has turned
ON, to clear the communication request registration areas and
to write initial setting data again to the AB8ADC. (when
executed with other than defaults) '

ABBADC reset

Reset switch ON
detection flag (X5} _____Z /‘/\

Reset switch ON 7
detection fiag reset

signal {Y5}
— initial setting data is written to the
Communication request A68ADC buffer memory again in
registration areas are scans after this.

cleared when both X&
and Y5 have turned ON.
Refer to {6) in this sec-
tion for the clear proce-

dures.
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(6) If a communication compietion response signal to the trans-
mission executed to the AGSADC is not sent back, the CPU
module is set in the state waiting for the communication
completion signal infinitely uniess the CPU module is reset. To
prevent the infinite completion wait state, provide a monitor-
ing timer to clear corresponding FROM/TO instruction in-
formation stored in the communication request registration
areas when the timer has timed out.

TQ Y (n+0) r
—} - {Leos speLr}-
¢ Clears the corresponding
‘*[ 5uUB ni1 ]—‘ FROM/TO instruction in the
. communication request
————{ LEDC D ]— " registration areas.
r « Transmission reguest signal
Y (n+0) set to off.
{ teon (n+0)
—— RsT Yin+o) |-
'_[TOP ni KB58 n2 Ki }_ Clears data stored in the
receive area for the remote
Receive —[ TOP n4 K859 n3 K1 ]— terminal of the master module.
glzt;_ Receive data clear request.
completed. '——[SET ¥ (n+23) }—
X{n423) ¥ (_n+23) r
. Mt [RsT vinvem -
» Automatically set to on —ﬂ L -
when the PRG command for | (n-"l"g;nsm!ssmn request signa 1K20 let— permissible communication
starting transmission is | '™ 7 —># time is set by user.
executed. r <. T0 ime Y

Xitzn, Yiro and Yew are control FO signals for the AJ71PT32-
S3. See Section 4.3.2 for details.

Contents of nq, ny, Nz and D designated by each instruction are
as described below.

ny: Higher 2 digits of head O number assigned to AJ35PT32-
S3
Example) “124” when assigned to X/Y120 to 13F.

D : Data when the bit that corresponds to a processing to be
suspended is set for “17,

b15. ~ b12b11 ~ bP8B7 ~ ba4bx ~ bo

Device D

LTransmission to remote terminal
moduie No. 1 suspended.
Transmission o remote terminal
module No. 2 suspended.

§

Transmission to remote terminal
module No. 8 suspended.
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bi5 ~ b12bi1 ~ b8H7 -~ bdb3 ~ bO

Device D+1 |0i0i0io} i | i

LTrans;mission to remote terminai
module No. 9 suspended.
Transmission to remote terminal
module No. 10 suspended.

S

Transmission to remote terminal
module No. 14 suspended.

n;: Receive buffer clear/no clear setting for each remote terminal

number
b15 ~ b0
ool i [Pl
i M R ; I“"F_ '
For remote terminal module No. 1
L— For remote terminal module No. 2
§
For remote terminal module No. 14
0: No clear
1: Clear

Contents of setting are written to address 858 in the
AJ71PT32-53 buffer memory.

ns: Clear execution range setting for each remote terminal
number '
b15 ~ bo

o
o

Iy .
t For remote terminal module No. 1
—— For remote terminal module No. 2

§

For remote terminal module No. 14

0: Only the remote terminal receive areas of the master moduie are cleared.
1: The remote terminal receive areas of the master module and the A68ADC
receive buffer are cleared.

Contents of setting are written to address 859 in the
AJ71PT32-S3 buffer memory.

4] When Vaufcgrmatic 'refresh is being set, the remote terminal
module error detection Xn+24 of control I/0 signals assigned to
AJ71PT32-83 turns ON for 1 scan after error detection.
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4.6.4 Programming example

The following is a programming example when the digital output
values of channels 1, 2 and 3 of the A6BADC are always read in the
system configuration shown below.

Channel 1 is set for averaging by time (500 ms} and channel 2 is set
for averaging by count (100 times). Channels 3 to 8 are not set for
A/D conversion.

AB2P  ABACPU  AX42  AY42  §—AJ71PT32-53 ABBADC
> © e | 3| 3 5
g2 | 2 | 31 B | % 5o
2 ElELENE 53
@ - 5 @ ]
SB[ B3¢ ot
& = & = <
Station 1

1) Contents of ABACPU automatic refresh setting (See Section

4.5.2.)

Number of master modules: 1 FROM/TO response setting: Link: priority
Head /O number: 80H Faulty station data clear setting: Clear
MINI/MINI-53: MINI-S3 Faulty station detection: D5000
Receive data storage device: B0OD Error No.: D6000

Transmission data storage device: B100 Total of remote VO stations: 4

Retry count: 7 Transmission state setting at line error; 0

2) Contents of initial data ROM setting

TFotal of linked stations: 4

Number of remote terminals: 1

Remote terminal No. 1: Station 1
Protocol: MINI standard
FROM address: 0
TO address: 500

3) VO number of ABBADC control I/O signals when viewed from
the PLC CPU (Automatic refresh setting) ‘

Receive data storage device: BO0D BOOO to BOTF X0 to X1F -
Transmission data storage device: B100 <>
Total of remote VO stations B100 to B11F Y0 to Y1F

: 4 stations — 32 points (8 points/station)  A68ADC I/0 number ASBADC I/O number
vieswed from CPU

4} Programming

* When X2 {MiNI-S3 link communication start instruction) of
the -input module has turned ON, the MINI-S3 link starts.

» A/D conversion starts when the MINI-S3 link communicating
signal has turned ON, When X0 (read start instruction) of the
input module has turned ON, digital outputs are stored in D5
and D6.

* When an error is detected during communication with a
remote terminal module, Y40 of the output module is turned
ON to stop all processings. .
When X1 (communication error detection flag reset instruc-
tion) is turned ON, the error code storage areas and flags are
all cleared.

* When the ABBADC is reset with the reset swiich, all
processings are stopped. When X2 (reset switch ON detec-.
tion flag reset instruction) is turned ON, all flags are cleared.
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2 <vag>—| | Sets MiNI-23 link communication start to
MS038 MO0 BS on.
33 < M5 >—
|
—
BS B105 '
= —B05>— | Resets the CPU unit or sets the MO to on
(s % using a hardware reset from AGSADC
ME  B10S and sets the reset switch on detection
Lt ——F [Fs ¥ flag signal {B105) to on.
M |
—F {RST T #6
TO  YBO
b MOVP] K1 [ 010 ] .
The process shown below is executed
MOVP] KO | D31 | when the communication response
{CE0B [BPoLA— monitoring time is exceeded.
S0B | 78 | (1) Clears the FROM, TO instruction data
registered in the ARACPU communi
LEDC ] P20 | cation request registration area.
—4LEDR}— | (2) Seis Y80 to off (Transmission
request signal to No.1 remote
AST terminal module)
(3) Specifies clearing of receive
Top | 18 IKes] k1 | Ki signal area for the No. 1 remote
= terminal module of the master
f 8
170e | +6 [Keso] ks | Kt I module and sets the receive signal
SET data clear request signal (YAS3).
¥A3  YA3 . .
—1t i} RST M7 is set to on by the receive data clear
completion (XA3) and resets the receive
FLS signal data clear request (YA3).
YEO nzg The communication response monitoring
'r]-:o <™ } time is set by the user.
t —{ F#ov [ko [Ksmi] K1 = | Clears M1 to M4, D4 to D6 when there is
MO ABBADC main unit hardware reset opera-
T’é i fMov ke | 04 [ K3 1 | tjon, communication error, communica-
T {ion response monitoring timer over.
xl 1| "!‘“’ Set the error reset command (M1) for the
o : {SET T W 1— AGB8ADC under the conditions shown
_._’h___._._ below.

(1) Communication error reset
X4 MO command (X1).

XA4
—— | = 1 Hi_Ips004 Y40 2=— 1 (2) CPU reset or reset operation of the
Y40 AB8ADC main unit.

Externat display of No.1 remote temuna]
module error.
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ML BIE MIDB1
i~

{LEDA THINT }—
“0" is written to address 18 of buffer

———————[70p | %1 | ki8] 08 | K1 } memory to clear AGSADC error code by
the AGBADC error reset instruction {M1).

The AG68ADC initial setting instruction

(M2} is set on the conditions helow.

(1} Remote terminal No. 1 receive data
clear completion signat

{2) AGBADC error code clear completion

o

e ]

St
-

3

[r]

bl

et

l

M2 B8 M3082
m 3
it r Lo

L—iF
MOV Data is stored in DO to B3 and written to
T addresses 0 to 3 of A68ADC buffer
memory by the ABBADC initial setting
bovPik100] D3 | instruction.

TEDA | MINK ] D0: CH1 and CH2 are used.

D1:CH1 is set for averaging by time.
CH2 is set for averaging by count.

————— TP [k [ % T 66 T’ | D2: CH1=500 ms }Averaging pro-

FFC | M1z | vo | D3: CH2=100 counts | cessing

:

Hi3 '
— [ = ['hHs [ pa RST

After writing initial setting data to the
M12 ABBADC, the A/D conversion comple-

{EET ] W ]
IS
| SET | M4 §
-1k {SETT M 1| tion flag is read from address 19 of the
i o
— 58 e

M3 BIE MOORS
] e o buffer memory.

When A/D conversion is completed {3H)
on both CH1 and CH2, A/D conversion

FACH; X3 JKag ) na | Ki completion flag read is stopped and
FAC | i3 digital output read permission (M3} is
turned ON,
LEDA
X0 M4  BiB M308)
—— LEDA
EE—— T I

When the digital output read instruction
— R K TR T 05 TK2 | (%0} has turned ON, digital output

values of CH1 and CH2 are read to D5
TEA and D6.
¥o
DMOV] KO | DS ]

4-30




4. LINKING TO THE AnACPU AND THE AJ71PT32-83 / MELSEC-A

4.7 Error Detection

The figure below shows the detecting procedure when errors have
occurred when the AnACPU, A68ADC and AJ71PT32-S3 are used
together.

y Write g Transmission
AnACPU execution AJT1PT32-83 execution AB3ADC
command Remote terminal command .
data, ] transmission areas data, Internal
write data write data rocessin
PRC instruction C P 9
execution \’]
?f;i;;;:r : Data error
X detection
Remote WDT error
terminal )
module error AN T24 < Error code
detection Addre;}storage area .
Automatic A Station No.
Data register refresh 195 | Remote terminal <‘
po | Remote terminal faulty station ‘_/1 | | Buffer memory
faulty station < J 196 | Remate terminal & 1 18 Write data |/
D1 Remote terminal No. T error code - error code
No. 1 error code 197 | Remote terminal FaN Error code
No. 2 error code is stored
_— 198 | Remnote terminal _
No. 3 error code 0 clear
P
O e
209 | Remote terminal
No. 14 error code
Remote
terminal *1 %« Faulty station
module error ON clear
detection Yin+24) « X(n+24} OFF
reset signal )
Automatically  turns Remote terminal
ON when X(n+24) is transmission areas
turned ON. |
i J—
"0" is written to | J
address 18 of the
ABBADC,

Processings marked * by an asterisk are
executed by the sequence program.

* When the remote terminal module error detection signal X«+za is
turned ON, the AnACPU clears the FROM/TO instruction in-
formation for the corresponding remote terminal stored in the
communication request registration areas, turns OFF the frans-
mission request signal Y.+, and then, turns ON the remote
terminal module error detection reset signal Yw+a for 1 scan.
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5. LINKING TO THE ACPU AND THE AJ71PT32-S3

This section gives the linking procedures when an ACPU and
AJ71PT32-83 are used together and linked with the A68ADC on
the MINI-S3 link, '

The linking procedures when the MINI-S3 dedicated instructions
are not used for the programs for the AnACPU in a system
configuration which employs the combination of an AnACPU with
the AJ71PT32-S3 are the same as those explained herein.

5.1 System Configuration

The following diagram shows the system configuration when the
ABBADC is used as a remote terminal module of the MELSECNET/
MINI-S3 with the AJ71PT32-S3 master module linked to the
building block type CPU or the compact type CPU.

5.1.1 Overall configuration

{1) When the building block type CPU is used:

CPU module

A1CPU(P21/R21) i i

AZCPU (P21/R21)
AZCPU (P21/R21)S1
A3CPU (P21/R21) Master module Power supply modute
ADNCRY (PavbeT) Type|AJ71PT32-53 ABEPC

CPU pat/rzi) General-purpose
Type| AZNCPU (P21/R21)S1 { | Type| ab“izeg o

AINCPU (P21/R21) i B

AZACPU (P21/R21) Twisted supply
AZACPU (P21/R21)51 pair cable
A3ACPU (P21/R21}
ASHCPU (P21/R21)
ABMCPU(P2I/R21)

MELSECNET/MINI-S3
N ol b data link

i

Main base unit
Type| A32B, A35B, A38B

Extension cable

ACOGB, AC12B
Tyee| 5 c308

e |

1 .
v

A2CCPU remote
/0 module

MELSECNET/MINI
remote /0 module

o

[ ——

L

-
A/D converter module
Type|  ABBADC

Extension base unit

AG8B, ABSB
TYPe| A58B, ASEB
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CPU module

AQJ2CPU (P23/RZ3)
TYPe| a0 J2HCPU

)

Extension cable

rvos| A0J2C04B,
YP®! a0J2¢108

Extension base unit

Type| AGSB, AS5B

5. LINKING TO THE ACPU AND THE AJ71PT32-S3 /MELSE C-A

{2) When the compact type CPU is used:

Master medule

Type| AJ71PT32-53

Twisted
pair cable

Power supply module
AGEPC
General-purpose
stabilized power
supply

Type

A2CCPU remote
/O module

L e

MELSECNET/MINI-S3
data link

prev-—--- moen e ————

i
:
MELSECNl_ETIMINI H
remote /0 module
E
'

P e

A/D converter module

Type| A6BADC
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5.1.2 Applicable system modules

The AG8ADC can be used as a remote terminal module of the
MELSECNET/MINI-S3 link with the AJ71PT32-S3 as its master
module.

{1} A maximum of 14 remote terminal modules such as the
ABBADC can be connecied to an AJ71PT32-S3 module. The
following types of modules are used as remote terminal

modules.

+ AGBADC (analog/digital converter module)

* AD6IC (high speed counter module)

* AB4DAVC (digital/analog voltage converter module)
» AB4DAIC {digital/analog current converter module)

« AJ35PTF-R2 {RS232C interface module)
* AJ35PT-OPB-MI (mounting type operation box)
» AJ35T-OPB-PI (portable type operation box)

(2} Remote modules connected to the AJ71PT32-S3 can occupy
up to 64 stations,

(3) The AJ71PT32-S3 can be connected to an independent CPU
system or to the master station or a local station of the
MELSECNET data link system. It cannot be connected to a
remote /O station.

The number of modules connected to one CPU module is not
limited.

For details of the MELSECNET/MINI-S3 link system, refer to AJ71PT32-S3
MELSECNET/MINI-S3 Master Module User's Manual.
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5. LINKING TO THE ACPU AND THE AJ71PT32-53 /MELSEC-A

5.1.3 Cautions on constructing the system

{1) Twisted pair cables are used for connection between the
AJ71PT32-S3 {master module) and the. AGBADC.
The maximum connecting distance between stations varies
with cable size when twisted pair cables are used.

0.2 mm?to smaller than 0.5 mm?------ 50m
0.5 mm?and larger--------osrmeermeeeeees 100m

{2) The A6BADC requires external supply of 24 VDC power for
internal power supply. Use the AG6PC power supply module or
a general-purpose stabilized power supply (24 VDC). If one
power supply is connected to two or more A68ADC or remote
IO modules, select proper cables and wiring route considering
voltage drop due to cables.
Refer to Section 3.1.2 (3) for calculation of voltage drop.

(3) The AJ7T1PT32-83 (master module) that can use AG8ADC is one
that has software version "C" or later shown on the front of the
module
Note that software versions "A", "B" are shown on the front of
the master module, .or when no version is shown, the
AJ71P7_32-S3 cannot be used.

[—r————

Au71pT32 53]

4]
=
-

m
5]
=
NOUA N4 ONThA N

Putioitminhiir
]
2
>

cru(RB

Hardware version—-
Software version =«

(4) AJ71PT32-S3 cannot be installed to the last slot of 7th
extension stage of the A3CPU (P21/R21)

IMPORTANT |

Use the AJ71PT32-S3 {master module) in the extension
mode (48 occupied points). Be sure to mount the initial
data ROM storing the total number of remote stations and
remote terminal data (set station numbers of remote
terminal modules and corresponding remote terminal
numbers) to the master module.
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5.2 Data Communication Processings

5.2.1 Communication processes

AJ71PT32-S3
ACPU master moduie
MINI-S3 ABBADC
1 ® Batch refresh link
—n—}r—il—[mn HO K112 KaMi0 Kz]— I receive data e
| Mi1 AID conversion READY area @ Contron ot
wisReset switch ON detection flag signal
r— ———Reset switch ON detection .
fiag reset signal _|Control output
- M25 >— > Y
@ Batch refresh @ signal
—J7oe Ho K1z Kamz0 Ks.]— ] »| transmission
data area
? ® Command For remote ® Command
data N . data
. ¥ erminal +
L Twove k200 b5 H . modules X,
& —— ToP Ho K1600 Do ks H }:) ———>
3
@ (& Transmission
T r request T Buffer
o [ seT vo H - memory
(@ Transmission Transmission (@ Completion|
@ . complete data area signal
KO """
——ll-————[ RST YO ]— ® Command {® Cormrmand
data data
[wowmoH [ ———— c—
? @ Transmission : T !
- —{ MOVP K4 DiE]— } request E
o @@ Trensmission @0 Completion !
© ‘
: ——{7op Ho k1600 D20 k3] complete signal ;
- Neer wall | === '
E [ ser vo 1 1 :
g’/ T (D Data @ Data E
L3 FROM HO K1100 D20 K4 | ] <:| <—__:_] -
[ RST Yo]— | Receive
data area
Numbers (D to @ corres-

pond to the following para-
graph numbers.

Fig. 5.1 Communication Procedures
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(1) Communication processes of control input/output signals
used for interlocking of the A6BADC and the ACPU

@® Control input signals from the AG8ADC are stored auto-
matically in the batch refresh receive data area in the
master module at 3.5 to 18 msec intervals.

@ Controi input signals stored in the batch refresh receive
data area are read to designated devices by the FROM
instruction.

(3 By designating the devices that correspond to the control
signals output to the A6BADC with the TO instruction, state
data of the designated devices are stored in the batch
refresh transmission data area.

@ Control output signals stored in the batch refresh transmis-
sion data area are transmitted to the A6BADC at 3.5 to 18
msec intervals.

ACPU AJT1PT32-53 ABBADC
" . Set station No.: 5
master module MINI-S3 link Occupied stations: 4
Batch refresh receive areas
Address ~ Station 6 Station & Control input signals
1 [ Tx D e x e x I x x [ x [ x I x [ x| x X0
Lo 1o K162 kaueo ki e 1"?{F|E[p{c|B|ale]8|7|6|5]4[3[2]1]0 to S
Reset switch ON | A X4
detection
| 435 detection flag s XXX ]I [ [x [ x [x ] xfx fxbx x| x _l Reset switch
_?4 A/D conversion READY TFIE|TD1C|1B[1A| 19| 18{17|16{15{14[13{12{ 11} 10 X5 | ON detection
Station 8 ; Station 7 flag
X6
to —_—
X117
x18 A/D conversion
R Hch READY
defeét_s‘”‘tff ON ot Batch refresh transmission areas X1s
etection flag res
—_— s ] Address Station 6 Station 5 o —
{mmmmm}l VIV IYIYIY Y YV IV I IV Y Y [ [ ] v XIF
f FIEIDICIBIA|9[8|718 i“ 3|2]1]0 Control output signals
13YYYYYYYYYYYYYYYY \t’O
1F[1EJTD|1C[1B[1A{19] 18|17 {16)15(14]13312] 11| 10| Y?‘L
.Statiun a8 Station 7 4~ | Resat switeh
et ¥5 | ON detection
flag reset signal
Y6
to —_—
Y1F
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5. LINKING TO THE ACPU AND THE AJ71PT32-83  / ME[_SEC‘A

{2) Writing data to the A68ADC buffer memory
® Command data and write data such as the write execution
command to the AGBADC are stored in the remote terminal
transmission data area by the TO instruction.

® By execution of the SET Y.+ instruction, command data
and write data stored in the remote terminal transmission
data area are transmitted to the A88ADC. '
Transmission data is sent in several times of communica-
tion.
The remote terminal module areas correspond to the
remote ferminal modules connected to the MINI-S3 link as
shown below.

When the initial data stored in the initial No. 1 remote terminal = Station 1 See Section 5.5.1 for details of
data ROM mounted to the master mod- No. 2 remote terminal = Station 5 ‘the initial data.
ule is as shown right: No. 3 remote terminal = Station 9
Master module Station
Address (remote terminal module areas) Remote terminal setting on
1100 . module the module
No. 1 remote terminal MINI-S3 link

module receive area

11 Sbiownsnsbbaasivtetiubantit o ¥ S— ADE1C
No. 1 remote terminal

module transmission area

Station 1

2100

No. 2 remote terminal

) 2600 module receive area |:>
No. 2 remote terminal AB8ADC Station §
module transmission area

3100

No. 3 remote terminal
module receive area

K T > | AJPTFR2 Station 9
No. 3 .

remote terminai
module transmission area

%

@ When data is written to the A68ADC buffer memory and
internal processing is completed, the completion signal is
sent back to the master module.

When the master module has received the completion

signal, the transmission completion signal X+ is turned
ON. '
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(3) Reading data from the A68ADC buffer memory
Command data such as the read execution command from
the A68ADC is stored in the remote terminal transmission
data area by the TO instruction.

@ By execution of the SET Yw+a instruction, command data
stored in the remote terminal transmission data area is sent
to the AGSADC.

Transmission data is sent in several times of communica-
tion.

(® When the A68ADC has received the command data and
after internal processing is completed, the read data is
transmitted to the remote terminal receive data area of the
master module and the completion signal is sent back.
When the master module has received the completion
signal, the transmission completion signal Xw+a is turned
ON.

For details of the transmission completion signal, refer to
Section 5.3.2 "Input signals of AJ71PT32-53".

@ After confirming that the transmission completion signal is
turned ON, read data stored in the remote terminal receive
data area of the master module is read by the FROM
instruction.
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5. LINKING TO THE ACPU AND THE AJ71PT32.83  / MELSEC-A

5.2.2 Processing time

This section introduces the processing time up to the writing of the
AG68ADC buffer memory data and processing time up to the reading
of the data from the buffer memory.

(1} Processing time when writing data.

Maximum processing time
= 3 scan time *1 <4 tms X (number of write data words + 8)

-+40ms *2
(2) Processing time when reading data

Maximum processing time
= 3 scan time *1 + tms X (number of read data words -+9)

+40ms *2

*1: The usage time for dedicated commands or partial refresh is 3 --> 1.
*2: AGBADC internal processing time.

“t” is the /O refresh time and varies with the number and type of

connected remote moduie stations.
The IO refresh time is calculated as follows.

Mode Mode Setting 170 Refresh Time (msec)
Automatic return enable (0) t=0.66 +{0.044 X R)4- {0.25 X B) + {0.95 X T}
Extension mode Automatic return disable (1} t=0.544 (0.058 X R} +{0.256 X B) +{0.95 X T)
48 poimte) Communication stop at t=0.54+{0.051 X R) + (0.25 X B} + (0.95 X T)
error detection (2) ) ’ i )

R : Total number of remote stations
B : Nurmber of AJ35PTF-128DT moduies
T : Number of remote terminal modules
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5.3 Input/output Signals Handled With the PC CPU
5.3.1 1/0 signals of the AG6BADC

Functions of the control input and output signals handled between
the- A6BADC and ACPU are described in this section. Devices X
refer to the input signals from the AG8ADC to the ACPU. Devices Y
refer to the output signals from the ACPU to the A6BADC.

Signal Direction: A68ADC — ACPU Signal Direction: ACPU— A68ADC
Device No. Description Device No. Description
X0
to Unusable
X4
X5 Reset switch ON detection flag of the
ABBADC module
X6
to Unusable Y0
X17 to Unusable
- Y4
A/D conversion ready
(1) Turns ON when A/D conversion is ready
in the normal mode (other than the test
mode) after the power was turned on or
X18 the PC CPU was reset. Turns OFF when
mode is switched from normal to test.
{2) Used for the interlock for reading and
writing from the PC CPU to the AG8ADC. Yoh Reset switch ON detection flag reset signal
X19 Y6
to Unusable to Unusable
X1F Y1F

Table 4.1 List of Input/output Signais

A/D conversion ready is established when digitai output data is stored in the buffer
memory after one time of completion of A/D conversion on all of 8 channels.

IMPORTANT |

Devices YO to Y4, and Y6 to Y1F are unusable since they
are used in the system. _ : :

if any of these devices are used (ON/OFF) in the sequence
program, functions of the AG8ADC are not guaranteed.
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5. LINKING TO THE ACPU AND THE AJ71PT32-S3 / MELSECA

{1) Reset switch ON detection flag (X5) and reset switch ON
detection flag reset signai (Y5)
Turns ON (latched} when the reset switch of the AG8ADC is
moved to reset.
To restart communication, turn ON the reset swiich ON
detection flag reset signal {Y5) with the sequence program.

N
Reset switch on the 0
ABBADC front side OFf —— L r:
ON -t
Reset switch ON
detection flag (X5) OFF AN
ON Fy 2
Reset switch ON / ™

detection flag reset (Y5} OFF |

1
ey
Must be turned ON and OFF
by the sequence program.

POINT I

(1) If the A6BADC is reset by moving the reset switch, it
returns to the initial state. Start operation from the
initial setting.

(2) Since X5 turns ON also after the power is turned on, be
sure to turn ON Y5 and OFF X5 at the initial stage. And
then, execute program for the AG8ADC.

b-11




5. LINKING TO THE ACPU AND THE AJ71PT32-S3

5.3.2 1/0 signals of the AJ71PT32-53

MELSEC-

Device No, Signal Name Device No. Signal Name

X (n40) Transmission completion signal | For remote termin- | Y (n-+0} Transrnission renquest signal For rermote termin-
Xin+1 Read request signal al module No. 1 vy (n4+1) Read completion signat al module No. 1
X{n+2) Transmission completion signal | For remate termin- | ¥ (n+2} Transmission request signal For remote termin-
X in+3) Read request signal al module No. 2 |y (n+3) Read completion signal al module No. 2
X n+4) Transmission completion signal | For remote termin- | ¥ (n+ 4} Transmission request signal For remote termin-
X [n+5) Read request signal al module No. 2 | v {n4-5) Read completion signal al module No. 3
X [n+8) Transmission completion signal | For remotetermin- | Y (n+6} Transmission request signal For remote termin-
XIn+7 Read request signal al module No. 4 v (n47) Read completion signal al module Na. 4
X {n+8} Transmission completion signal | For remote termin- | Y (n -8} Transmission request signal For remote termin-
X [n--9} Read request signal al module No. 5 1y {n+9) Read completion signat al module No. 5
X n+A) Transmission compietion signal | For remote termin- | ¥ (n+ A} Transmission request signal For remote termin-
X {n+ 8} Read request signal al module No. 6 [ Y (n-B) Read completion signaf al module No. 6
X {n+C} Transmission completion signal | For remote termin- | Y {n+C) Transmission reguest signa! For remote termin-
X n+D) Read request signal al module No. 7 } v {n+4-D) Read completion signal al module No. 7
X in+E) Transmission completion signal | Far remote termin- | ¥ (n+E) Transmission request signal For remote termin-
X {int+F Read request signal al module No. 8 { v (n+F} Read completion signal al moduie No. 8
X {n+ 10} Transmisston compietion signal | For remote termin- | Y (n+10) Transmission request signal For remote termin-
X in+11) | Read request signal al module No. 9 ¥ [n+11) | Read completion signat at module Ne. 9
X in+12) Transmission completion signal | For remote termin-{ ¥ (n+12) Transmission request signal For remote termin-
X {n+13} | Read request signal al module No. 10 } ¥ {(n+13} | Read completion signal al module No. 10
X (n-+ 14} Transmission completion signal | For remote termin- | Y n-+14) TFransmission request signal For remote termin-
X (n415) | Read request signat al module No. 11 } ¥ {n+15) | Read completion signat ai module No. 11
X in 18} Transmission completion signal | For remote termin- | Y {n+ 16} Transmission request signal For remote termin-
X {n+17} | Read request signal al module No. 12 { ¥ {(n4+17) | Read completion signal al module No. 12
X {n+18} Transmission completion signal | For remote termin- | Y (n+18} Transmission request signal For remate termin-
X in+19} | Read request signal al module No. 13 [ ¥ [n+19) [ Read completion signal al module No. 13
X in414) Transmission completion signal | For remotetermin- | Y (n 3 14A) Transmission request signal For remote termin-
X (n+ 1B} { Read request signal al module No. 14 | ¥ (n+1B) | Read completion signal al module No. 14
X {n41C) Y {n+1C)

X {4 1D) Unusable Yint1D)

X {n+1E) Y {n+ 1E)

X (h+1F} Y {n+1F) Unusable

X {p+ 20} Hardware error Y {n+20]

X (n+21} MiINI-S3 link communicating Y (n4-21)

X {n+22} Unusable Y {n+22)

X {n+23} Receive data clear completion Y (n+423) Receive data clear request

X In+424} Remote terminal module error detection Y (n+24) Remote terminal module error detection reset

X (n+25) Test mode Y (n+25)

X {n-+26} MINI-S3 link error detection Y [n- 286} Unusable

X {n—+27} MINI-83 link communication error Y (n+27}

X {n4 28} ROM error Y (n--28) MINI-S3 Jink cornmunication start

X {n-+29) Y (n+29) . Unusable
K-in+2A) - -}¥ (n+24)-- | FROM/TO instruction-response- designation

X {n<+28) Y (n+2B) Faulty station data clear designation

X {n+2C) Unusable ¥ (n+2C) | Switching the buffer memory channel.

X {n+ 2D} Y {n+2D} | Error reset

X {n+ 2E} Y {n+ 2E} Unusable

X {n+2F} Y {n -+ 2F)

Table 5.2 List of 1/0 Signals

“n" specifies value of the head /O address of the AJ71PT32-S3.
Example}) When the /0 address of the AJ71PT32-53 is between
X/Y20 and X/Y4F: X{n -+ 0)to X {n + 2F) = X20 to X4F
Y{n+0)toY (n-+ 2F) = Y20 to Y4F

For details of functions and purposes of control /O signals, refer to AJ71PT32-53
MELSECNET/MINI-S3 Master Module User's Manual.
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5.4 Assignment of Buffer Memory

5.4.1 Contents and configuration of the AG6BADC buffer memory
Assignment of the AG8ADC buffer memory (without battery
backup) is shown below.

Address (Decimal)

0 Number of channels 1

1 | Averaging processing specification

2 CH1 averaging tirme, count

3 CH2 averaging time, count

4 CH3 averaging time, count

5 CH4 averaging time, count Read and write from CPU
6 CH5 averaging time, count

7 CH6 averaging time, count

8 CH7 averaging time, count

9 CH8 averaging time, count | _ | _ ¥
10 CH1 digital output value 1
1 CHZ digital output value
12 CH3 digital output value

13 CH4 digital output value Read from CPU

14 CH5 digital output value

15 CHE digital output value

16 CH7 digital output value

17 CH8 digital output value N R 3

18 Write data error code ! Read and write from CPU
19 | A/D conversion completion flag : ‘: Read from CPU

*All 16-bit data.

POINT |

Addresses 10 to 17 and 19 of the buifer memory are areas
exclusively used for reading from the PLC CPU. Because
the A68ADC overwrites digital data in these areas always
destroying the. buffer memory data. In_this case, the
AB8ADC detects an error, stores the error code in address
18 and flickers the RUN LED.
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5. LINKING TO THE ACPU AND THE AJ71PT32-53  / MELSECA

(1) Channel designation {Address 0}
{a) Atpower on, channel designation is set at “00FF. (255)" for
A/D conversion on all channeis.

{b} In order to reduce sampling time, channel designation can_
be changed hy the sequence program.

{c) For channel designation change, A/D conversion must be
set by each channel.

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 bZ bl b0

—tI—|—1{—1—1}—|— | — |CHB|CHZ CHE|CH5|CH4|CH3|CH2|CH1

lgnored Channel designation
1: A/D conversion enable
0: A/D conversion disable

Default is “1” for all channels.

{Example) To designate channels 1 and 3 and 4 for A/D
conversion.
By writing 000D« (13) to designate channels for
A/D conversion, sampling time is obtained as
25ms X 3=7.5ms.

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

00000000_00001101-OOODH¢13)

CHE CH7 CHE CH5 CH4 CH3 CH2 CH1

(2) Averaging processing designation (Address 1)
(a) When the power is turned on and the A/D conversion
READY signal of A6SBADC is on, all channels are set to
sampling processing.

{b) For selection of sampling processing or averaging proces-
sing use address 1 of the buffer memory.

bi5b14b13b12b11b10 b2 b8 b7 b6 b5 b4 b3 b2 b1 bO

CHB|CH7 |CHE |CH5 [CH4 | CH3| CH2 | CH1CHB | CH7 | CHE | CHE | CH4 | CH3| CH2 | CH1

Specification of channel for = Specification of time/count
which averaging proces- 1: Time averaging

sing will be perforrmed 0: Count averaging

1: Averaging processing

0: Sampling processing

POINT ,

When averaging processing is not specified, sampling
processing is set without regard to the specification of
time/count.
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(3) Averaging time, averaging count (Addresses 2 to 9)
 a) At power-on, the averaging time and averaging count are
set to 0.
b) The setting ranges are as indicated below:
Averaging processing in terms of count: 1 to 4000 times
Averaging processing in terms of time: 20 to 10000 ms

POINT [

If a value outside the above range has been written,
setting error occurs and the buffer memory is rewritten.
However, the A6BADC performs A/D conversion proces-
sing at the averaging time or count previously set.

(4) Digital output value {Addresses 10 to 17)
The digital output value is expressed. in-18-bit, signed binary
within the range from —2048 to +2047.

b15 b14 b2 b12 bi1 b10 b9 b8 b7 b6 bsb b4 b3 b2 b1 bO

1
e
0

I—. Data section
B11 to B14 change to 1 when the sign is negative (1 at
B15) and to 0 when it is positive {0 at B15).
{A negative digital value is expressed in 2's complement.}
Sign bit
1: Negative
0: Positive

(5) Write data error code (Address 18}

a) When data is read from the PLC CPU, the A6BADC makes a
data range check for the number of channels, averaging
count and averaging time and also performs read/write area
access check only once. If any value is outside the range, the
ABBADC stores the error code in 16-bit binary. For details of
error codes, see Section 7.1.

b} To reset an error code, write 0 from the programmable
controller CPU.

¢} When several error codes have occurred, the data error
code, which has been detected by the ABBADC first, is
stored. The other errors are not stored.

d} If an error is reset without remedying the error, the data
error code is set to 0 and the RUN LED of A68BADC stops
flickering.
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{6) A/D conversion completion flag {Address 19)

(a) The A/D conversion compiletion flag is set to 1 when the
A/D conversion ready signal (X1) is turned ON after power
on.

When the A/D conversion ready signal has turned ON, A/D
conversion on all of 1 to 8 channels is completed, and
Q0FF. (255) is stored in the buffer memory.

(b} The A/D conversion completion flag processing after
power on is performed only once when channel designa-
tion for A/D conversion {address 0) is changed.

* Channel designation change from ¢ to 1:
If averaging processing has been designated, aver-
aging processing of averaging count or time is
completed, and then, the A/D conversion digital
values are stored in the buffer memory. And, the
flag is set to 1.

» Channel designation change from 1 to O:
The A/D conversion completion flag of corresponding
channel is set to 0.

{c) The A/D conversion completion flag is provided to each
channel.

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bl

ololo|loloe| 0| 0] 0 |CHB|CH7ICHE|CHE|CHA|CH3}CH2|CHT

Channel designation
1: A/D conversion completed.
0: A/D conversion not completed.

{d) The A/D conversion completion flag can be used for the
interlock when reading the digital value of the channel for
which averaging processing is executed.
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i 5.4.2 Contents and configuration of the AJ71PT32-S3 buffer memory

The AJ71PT32-83 is provided with a buffer memory (without
battery backup) for data communication with the PLC CPU.

Use the FROM/TO instructions to read and write data from to the
buffer memory.

{1} Assignment of the buffer memory

Address Read/write
{decimal) Content by PLC CPU
0 {Unused) —_
1 Retry count Sets the number of retries when communication error has occurred.
{Unused) —_
4 Line errar check Checks location of line error. )
Read/write enabie
(Unused) i
:g Batch refresh Writes data to be output to the batch refresh type remote VO
a1 transmission data module. )
{Unused) — —
Zg Riemote module card Stores type identification of each remot dule bei cted Read onl
to information type identifi rernote module being connected. y
(Unused} — —
90 . N .
Accumulated faulty Stores faulty remote station numbers. (Detected state is retained .
393 station detection until reset.) Read/write enable
{Unused) _
140
to Faulty station detection Stores faulty remote station numbers. (Update state is retained.)
103
{Unused) p—
Comrnunication . i .
107 error code Stares the cause of the MINI-83 link communication error signal ON.
108 Error detection code Stores accurnulated count of the MINI-S3 fink error detection ON. |
{Unused) Ja—
110 .
to | Ratch refresh receive data Stolrje:: the input data from the batch refresh type remote VO
141 modules.
{Unused) —_— Read only
. Stores the number of retries when communication with all remote
160 | Line errar retry counter modules fails due to line error.
161 .
to Retry counter Stores the number of retries executed to fauity stations.
192
{Unused} [
195 Remote terminal module Stores the station number when a remote terminal module has
faulty station caused an error.
13)6 Remote terminal module Stores the cause of the remote terminal module error detection
209 error code signal X(n+24) ON.
(Unused) J—
%500 Partial refresh. | Writes the station number and digit designation. (number of time of |-
287 station set data division} of the partial refresh type remote VYO modute.
{Unused} —
?’t?:o Partial refresh Writes data to be output to the partial refresh type remote V0O
transmission data moduie.
363 Read/write enable
{Unused) -
598 Partial refresh accumu- Stores the input faulty station number of the partial refresh type
jated input error detection remote /'O module input data. (Detected state is retained until reset.)
: . Stores the input faulty station number of the partial refresh type
588 Pa_mal refresh.mput remote /0 module input data. (Update state of communication is
error detecstion
stored.)
600
to Partial refresh receive data Stores input data of the partial refresh type remote 'O module. Read only
663

5-17



5. LINKING TO THE ACPU AND THE AJ71PT32-83  / MELSECA

Address .- Read/write
{decimal} . Content by PLC CPU
. Sets the AJ35PTF-RZ station that clears
858 Receive data tlear designation receive data by the receive data clear re-
{quest signal Y{n+23).
Designates the receive buffer that clears diwri .
b " writ
859 Receive data clear range designation receive data by the receive data clear re-| oo it enable
quest signal Y(r-23).
8tBO N tocol d " Sets the parameters when the AJ35PTF-R2
92"9 o-protocol mode pararnetar is used in the no-protocol mode.
530 -
to {Unused}
1099
*1} (*1
i Channel 0 || ![ Channel 1 _||
1100 . .
to Communication area for Communication area for
rermote terminal No. 1 remote termminal No. 8
2099
2100 I .
to Cormmunication area for Communication area for
remote terminal No. 2 remote terminal No. 9
3099
3100 _— N
to Commumcatlpn area for Communication area for
remote terminal No. 3 remote terminal No. 10
4098
4100 I —_— Areas to which transmission data to rermnote
to ?:::2:: ':'::::;“a?ﬁz fir gmr:eu?é:ﬁzgggla&? f.? 1r terminal modules is written or to store data | Readfwrite enable
5089 - . received from remote terminal modules.
5:30 Cormmunication area for Communication area for
remote terminal No. 5 remate terminal No. 12
6029
6100 - _—
1o Communication area for Communication area for
remote terminal No. 6 remote terminal No. 13
7099
7100 c o .
to ommumcat:pn area for Communication area for
8099 remote terminal No. 7 remote terminal No, 14

Yintacy: OFF

Yint+2c:: ON

[ POINT |

{1) Channels specified with *1 are used for read/write in
areas of addresses 1100 to 8099 and are switched by
the channel switching signal Yz

(2) The buffer memory is all cleard (0 is stored.) at power
on or when the PLC CPU is reset. However, retry count
{(adress 1) and no-protocol mode parameters {adres-
ses 860 to 929) are set at defaults.

{3) Do not write data from the PLC CPU to read only areas.

(4} Unused areas are used by the system of the master
module.

{5) Data in the buffer memory can be read continuously
including unused areas. For example, data of accumu-
lated faulty stations detection (addresses 90 to 93) and
faulty station detection {addresses 100 to 103} can be
read by a single FROM instruction.

For details of contents at each address and data configuration of the buifer
memory, refer to AJ71PT32-53 MELSECNET/MINI-S3 Master Moduie User's
Manual.
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(2) Remote terminal communication areas (addresses 1100 to
8099)
{a) Areas for data communication with remote terminal
modules.

{b} The communication areas are assigned to two channels.
Channel 0 is assigned to remote terminal modules No. 1to
No. 7, and channel 1 is assigned to remote terminal
medules No. 8 to No. 14.
if the FROM/TO instructions are used for data read/write,
switch channels to the corresponding remote terminal
modules. ‘

Channe! switching is performed by the channel switching
signal Y.

“: Channel 0 ” |L

Channel 1 1

1100
to
2093

Communication area for
remote terminal No. 1

Communication area for
remote terminal No. 8

2100
to

Commwunication area for
remote terminal No. 2

Communication area for
remote terminal No. 9

3099
3100 c N _

Py ommunication area for Communication area for
4089 | remote terminal No. 3 remote terminal No. 10
4100 |
7098

7100
to
8039

Communication area for
remote terminal No. 14

Communication area for
remote terminal No. 7

Yeetzer OFF Yin+20: ON
The remote terminal module number refers to the number
assigned to each remote terminai module set in the initial
data ROM of the master module.
Data read/write is executed for areas which correspond to
the module numbers assigned to each remote terminal

module.

{c) Each communication area consists of a transmission area
and a receive area. Capacity of each area at power on is 500
words. 7

Communication area for
remote terminal module
No. 1
TI0) ey
Receive area
1599 {FROM area)
1600 Transmission area
2089 {TO area}

The transmission area sets data to be transmitted to
remote ferminal modules.
The receive area stores data received from remote terminal
moduies.
(d) Capacity of the transmission and receive areas can be
changed by the initial data setting of the master module.
(Note that the total capacity of the two areas must not
exceed 1000 words.) _
Example) Receive area: 200 words, Transmission area:
800 words
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5.5 Contents of Initial Setting

The contents of initial setting when the A68ADC is used as a
remote terminal module are described.

5.5.1 Initial setting of the AJ71PT32-53

Use the SWi_GP-MINIP system disk to set initial data and to store
it in the initial data ROM.
The initial data ROM is inserted to the ROM socket of the
AJ71PT32-83.
Contents - of initial data setting are mentioned below.
» Tota! number of remote stations: Set the total number of
occupied stations of each module connected to the MINI-S3

link.

Example) AJ35PTF-32A (remote /O module} 4 stations
AB8ADC (remote terminal module) 4 stations
AJ3BPTF-24T {remote /0 moduie) 4 stations

Total: 12 stations
= Station number of each remote terminal number: Set the
station numbers set for modules which correspond to remote
terminal modules No. 1 to No. 14.
Example) AJ35PTF-32A 1 stations
ABBADC 5stations <+  Remote terminal module
AJ35PTF-24T 9 stations
Remote terminal No. 1=0b stations
* Protocol: Set the protocol used for communications with the
ABBADC.,
Use the MINI standard protocol.
* Remote terminal FROM/TO area setting:
Set the capacity for the FROM area and the TO area as
explained in Section 5.4.2 (2).
Default is 500 words for each of the FROM area and the TO
area.

For details of setting procedures, refer to SW._:GP-MINIP Operat-
ing Manual.

56 Programining

This section describes the programming procedures for writing
setting data to the A68BADC and reading digital output values with
a system configuration shown below.

Contents of initial data ROM setting

otal of linked stations: 12

Number of remote terminals: 1

Remote termiinal No. 1: Station 5
Protocol: MINI standard
FROM address: 1100
TO address: 1600

ABSP
A3ACPU

AJ71PT32-53 Al

{Master maodule)

{Remote input {No. 1 remote . {Remote output
module} terminal madule) module)
AJ35FTF-32D ABBADC AJ3BPTF-24T
{4 occupied stations) (4 occupied stations) {4 occupied stations)

Station 1 Station 5 Station 9
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5.6.1 Writing data to the A68ADC

The TO instruction in the sequence program is used to write data

to the buffer memory of designated remote terminal module.

ltems of the buffer memory and procedures of writing to the

ABBADC are described below.

(a) Channel designation

(b} Averaging processing designation

{c) Averaging time and count designation by channel

{d) Error code clear (0" is written from the ACPU at error code
reset.)

TO

instruction A/D
execution conversion
command READY

FHF——{70P [ n1 | nz ]| ns | na

Transmission request

Transmission
complete
X0
i

nl Head I/0 number assigned to AJ71PT32-S3

n2 Head address of the remote terminal transmission
areas

n3 Head device number of data register which stores
command data.

nd ';o;cal number of words of command data and write
ata

Command data and write data are set as follows.

Head ‘device
designated by n3—{ n3 [Il Write command code: 2

Command Write head address of AGBADC bufier
data n3-+1 memory: 1

n3-+2 [II Number of write data words: 3
n3+3 [:I Data written to buffer memory address 1
Write data { n3-+4 [:l Data written to buffer memory address 2

n3-+5 !:] Data written to buffer memory address 3
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5.6.2 Reading data from the A68ADC

The FROM instruction is used to read data, which was transmitted
from the buffer memory of designated remote terminal module,
from the remote terminal receive areas of the master module
using the TO instruction in the sequence program.

ltems of the buffer memory and procedures of reading from the
ABBADC are described below.

{a) Digital output of each channel
{b) A/D conversion completion flag
(c) Write data error code

Execution
command A/D
after TO conversion

instruction READY
"'l |—| ['——-—-{ TOP | n1 | n2 [ n3 | n4 }— Command data
write
Transmission o
; SET Transmission
cc;(nc:pletlon request
HF——1—1FROM| n1 [ n2 | n3 | n4 }— Dataread
RST

Command data write format (TO instruction)

ni Head IO number assigned to AJ71PT32-S3

Head address of the remote terminal transmission
n2 areas of corresponding remote terminal number
assigned by initial data.

Head device number of data register which stores
command data.

n4 Total number of words of command data

n3

Command data is set as follows.

Head device
designated by n3 —n3 |I’ Read command code: 1

Read head address of AGBADC buffer
n3+1 memory: 10
n3-4-2 II! Number of read data words: 3

Data read format {FROM instruction)}

ni Head I/O number assigned to AJ71PT32-S3

{Head+1) address of the remote terminal receive
n2 areas of corresponding remote terminal number
assigned by initial data.

Head device number of data register which stores
receive data.

nd Total number of words of read data

n3
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5.6.3 Cautions on programming

{1) For communication with the remote terminal modules linked
tothe AJ71PT32-S3, turn ON the AJ71PT32-53 communication
start signal Y.+ always before execution of each instruction.
If the communication start signal has not turned ON, com-
munication . processings are not possible.

{2} Transmission to a remote terminal moduie cannot be per-
formed if the transmission request signal previously assigned
to the same module remains turned ON. Confirm that the
previous transmission is completed with the transmission
completion signal, and then, reset the transmission request
signal before executing transmission to the same remote
terminal module.

-
Transmission
request signal (Yn-+0) t
Transmission
execution —— v 7[
Transmission / \
completion signal {(Xn40)

Transmission

— is allowed after

the leading edge

of this signal.

(3) When the reset switch on the front of the A68ADC is used to
reset, the ABBADC returns to initial state. Processings are
executed with defaulis fill new set data such as channel
designation and averaging processing designation is written
to the buffer memory.

The reset switch ON detection signal from the A68ADC should
always be read from the batch refresh receive areas of the.
master module using the FROM instruction. Initial set data
should be transmitted to the A68ADC when the detection

signal has turned ON.

.

ABBADC reset —

Reset switch ON
detection fiag (X5}

A
-y

Reset switch ON
detection flag reset
signat (YB)

J )
LSy

Initial setting data is written to the
ABSADC buffer memory again in

scans after this.
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{4) If a communication completion response signal to the trans-
mission executed to the ABBADC is not sent back, the CPU
module is set in the state waiting for the communication
completion signal infinitely unless the CPU module is reset. To
prevent the infinite completion wait state, provide a monitor-
ing timer to turn off the transmission request signal and to
clear data stored in the remote terminal receive areas when
the timer has timed out, as shown below.

TO Yin-+0)

— i . 4[ RST Y (neo) ]— Transmission request
signal is reset.

Data stored in the remote

——‘ETUP ni KBS9 n3 ‘Ki]— terminal receive areas of

the master module is

Receive data | d
clear'complete —[ SET Y(n.}asl }- cleare

Xn-+23) Y(n-+23)

——————] RST Yuew

Transmission

request signat e —n
Yin+0} { K20 :+———— Communication allowance
] § < TQ > time set by user

Xntzm, Yora @and Yeo+zs are control /0O signals for the AJ71PT32-
S3. See Section 5.3.2 for details.

Contents of n4, n; and n; designated by each instruction are as
described below.

n.: Higher 2 digits of head 1/0 number assigned to AJ35PT32-
S3
Example) “124" when assigned to X/Y120 to 13F.

ny: Receive buffer clear/no clear setting for each remote
terrninal number

b15 -~ b0

[ . ) .
LFor remote terminal module No. 1
L— For remote terminai module No. 2

§

For remote terminal moduie No. 14

0: No clear
1: Clear

Contents of setting are written to address 858 in the AJ71PT32-
S3 buffer memory.
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n3: Clear execution range setting for each remote terminal
number

b15 ~ b

) ) .
I For remote terminal module No. 1
For remote terminal modute No. 2

§

For remote terminal module No. 14

G: Only the remote terminal receive areas of the master module are cleared.

1: The remote terminal receive areas of the master module and the AGBADC
receive buffer are cleared.

Contents of setting are written to address 8569 in the AJ71PT32-
S3 buffer memory.
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5.6.4 Programming example

The following is a programming example when the digital output
values of channels 1 and 2 of the A6BADC are always read in the
system configuration shown below.

Channel 1 is set for averaging by time (500 ms) and channel 2 is set
for averaging by count (100 times). Channels 3 to 8 are not set for
A/D conversion. '

AB2P  ASNCPU AX42 AY42  ¢—AJ71PT32-53 ABBADC
E o 2 3 3 3
ce ! 3 | 3|32 §e
2| B | E] LG 53
$E | 2 18| 2| ¢ SE
= S |1 £]138]s= <

Station 1

1) Contents of initial data ROM setting

* Total of linked stations: 4
Number of remote terminals: 1
Remote terminal No. 1: Station 1
Protocol: MINI standard
FROM address: 0
TO address: 500

2) Programming

* When X2 (MINI-S3 link communication start instruction} of
the input module has turned ON, the MINI-S3 link starts.

* A/D conversion starts when the MINI-S3 link communicating
signal has turned ON. When X0 (read start instruction) of the
input moduie has turned ON, digital outputs are stored in D8
and D9.

* When an error is detected during communication with a
remote terminal module, Y40 of the output module is turned
ON to stop all processings.

When X1 {(communication error detection flag reset instruc-
tion) is turned ON, the error code storage areas and flags are
all cleared.

* When the AB8ADC is reset with the reset switch, all
processings are stopped. When X2 (reset switch ON detec-
tion flag reset instruction) is turned ON, all flags are cieared.
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M8038 Retry count “7” is set at buffer memo
if [ = K1 ry Ty
xla —{ 70 p H8 | KI ] K/ ] — address 1 of the master module,

F < YAB>— | When the MINI-S3 link communication
start request (X2) has turned ON, the
{5FROT He [K1101D1001 K4 F—f { MINI-S3 link starts communication, and
f the AB8ADC control input signals are
: - 0Mav 1 0100 [ KBBO [ | ajways read to BO to B1F. ‘

] 1 1 The following processings are executed
— A5t || when the communication response
L __I'Top [ nB JKesB] Ki ] Ki }— | Monitoring timer has counted up.

{1) Y80 (transmission request signal to
——— T0P | H8 {K853| K1 | Ki | remote terminal module No. 1) is
turped OFF,

{2) Ciear of the remote terminal module
No. 1 receive area of the master
module is designated and the re-
ceive data clear request signal {YA3)

is set.
YA3 XA3 ' . : )
—t 1} AST M14 is turned ON by the receive data
clear completion {XA3) and the receive
PLE | M14 | data clear request {YA3) is reset,
Y80 K2Q Communication response monitoring
II -~ >
XA': < } time is set by user. :
—i I_| -LEROME | BB [K1851D2021 K3 M1 Error of remote terminal module No. 1 is
indicated on external devices (Y40} and
= I FROMP ~ . >
[ Hi 10102 hr—| FROMP | HB [K196]D103] K1 | corresponding error code is read to
Device clear is executed when any of the
M10 r following conditions are established.
—i {FMOVP [ KO JK2M1 ]| K1 ! (1) The CPU is reset or the reset switch
Y40 : i h Al i
I+ [Fvove TRo ] &7 T %3 — I.Oels\‘,lgsii-et.=,~::t|on flag of the AGSBADC is
T"'; {2} Communication error occurs.
{3} Communication response monitor-
ing timer counts up.
X4 Y40 YBO
—l {—3F - } Communication errar reset command
M10 -
—it ' jmove] He 1 Do ]
Miz f
| | —{MOVP| K48 | D1 || Data DO to D3 are written to the remote

f terminal No. 1 transmission areas of the
{MOVP] K1 ) 02 =1l master module and the transmission

st signal (Y80) is set.
VT 7o T 55— request
LMOVPL KO | 03 D0: Write command code
: T - —— . || D1: . A68ADC buffer memory address
| 4
LTo2 | K jcoo] B0 ] K4 1 D2: Number of write data words

D3: Write data
(ETE

M2 YBO X80 y The following processings are executed
L.
it RST when transmission to remote terminal
AST No. 1 is completed.

{1} Transmission request signal is reset.
< Yaa>—a| (2} Remtote terminai error detection is
reset.

{3) M11 is turned ON when com-

munication error reset is completed.
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M11
—]| SET
Mi4 Y40
BS
—t — 0P { H8 | Kio [ H20 | K1 |—
SET { MO |
MO BS
— ——3F I7oP ] HB | K10 | HO | K1 }—
M13 ‘
i
PLS
MB038 M13 MO
I} H—iF < M8 >
HQJ
—
M9 XAZ
—i il PLS
M3 PBiE TO YBO
— —} H—HF Imove] He | D0 b
——————IMOVP| KO | D4 }—
IMOVP| K4 | D2 |
————————JMovFr][ H3 | D3 |—
p——————T MOVP J H301 | D4 |~—
I MOVP | K500 | D5 }—
T MoVP [K100 | DB }—
- 7o [ He JKis00[ Do | K7
RST
SET
SET
Mi YBO XBO
o] —— = RST
RST
. M6 - ) R . P .
e ——] = | HE | D7 }— RST | M6 |

The AS8ADC initial setting command
{M3) is set when comrnunication error
reset is completed or receive data clear
is completed.

{1) The reset switch ON detection flag
set by hardware reset of the
ABBADC is reset.

{2} M10 is turned ON when the above
processing is completed or the CPU
is reset.

Data DO to D6 are written to the remote
terminal No. 1 transmission areas of the
master module and the transmission
request signa! (Y80) is set.

D0: Write command code

D1: A6BADC buffer memory head
address

Number of write data words
Channet designation CH1/CH2
Averaging processing designation
CH1=500 ms Averaging pro-
CH2=100 counts | cessing

D2:
P3:
D4:
De:
D&:

The following processings are executed
when transmission of data set with M1
is completed.
{1} The transmission request signal for
remote terminal No. 1 {(Y80) is reset.
{2} A/D conversion completion flag read
command (M4) is set.
When A/D conversion is completed (3H)
on both CH1 and CH2, A/D conversion
compietion flag read is stopped and
digital output read command (M7) is
set.
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M4 Bi1B YBO ,
} H Jmove] Hi | D0

ME
i imovP | K19 | B4

Data DO to D2 are written to the remote
—MOvP| K1 | D2 | terminal No. 1 transmission areas of the
master module and the transmission
—{ ToP | He [K1600] DO | K3 {— i request signal (Y80) is set.
DO: Read command code

AST | M4 | D1: AGBADC buffer memoary address
D2: Number of read data words
SET

[SETT w6 1 |
M5 Y80 X8O

———}————FROM{ HB [Ki104] 07 | Ki |—

The following processing is executed

AST when transmission to the AG8ADC is
compieted.
RST {1) Data is read to D7 from the remote

terminal No. 1 receive areas of the

SET | M6 | master module.

X0

# {omoV] k0 1 08 1) pigital output values of CH1 and CH2

X0 Big M7 YBOD I are read to D8 and D9 by turning ON the
——3f {MOVE] Hi | BO | digital outputvalue read command (X0).

Data DO to D2 are written to the remote
p————-——MQVP| K10 | D3 | terminai No. 1 transmission areas of the
master module and the transmission
request signal {Y80) is set.

D0: Read command code

H Toe | HB [Ki16001 00 | K3 — | D1: A68BADC buffer memory head
address

SET D2: Number of read data words
J
M8 YBO X8O

—————————{FROM]| H8 |K4404]{ D8 | K2 | Digital output values are read to D8 and
i D9 from the remote terminal No. 1

RST transmission areas of the master mod-

ule by turning ON the transmission

completion signal (X80).

—MOVP | K2 | 02—
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B.7 Error Detection

The diagram below shows the detecting procedure when errors
have occurred when the ACPU, A6BADC and AJ71PT32-S3 are
used together.

Write Transmission
ACPU execution AJTIPT32-53 execution ABBADC
command Remote terminal command
data, J transmission areas data, Internal
« [\write data write data processing
TO instruction I I \’1
execution (n+0} “| Data error 3 Data error
* detection detection
Transmissioﬂ reqUBSt ON .....................
signal b~ ~—
Remote WDT error
terminal
module error Xin+24) « i 1 frror code
. ress [storage area
detection J <,. _IStation No.
Data register 195 | Remote terminal |
. Buffer memo
Do | Remote terminal | « faulty station |=—— l] | v
faulty station e J 1196 | Remote terminal e 1 18 Write data |/
o7 | Remate terminal * No. 1 error code | N error code
1 No. 1 error code 197 { Remote terminal FaN Error code
No. 2 error code is stored.
—_— 198 | Remote terminal
No. 3 error code 0 clear
P
L TTTTT——
209 | Remote terminal
No. 14 error code
Remote -
terminal * ﬂj- Faulty station
moduie error ON clear
detection Y{n+24) - X(n+24) OFF
reset signal .
Remote terminal
transmission areas
*
0" is written to vy
address 18 of the
AB8ADC.

Processings marked * by an asterisk are
executed by the sequence program.
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6. INSTALLATION AND PRE-OPERATION SETTING PROCEDURES

6.1 Pre-operation Setting Procedures

This section gives setting procedures required before starting
operation of the A68ADC when used with the A2CCPU and with
the AJ71PT32-S3.

(1) When the A2CCPU is used:
( Start )
|

Mount the ABBADC to the control panel or | . See Sections
eguipment. 6.6 and 6.7.

:

Perform wiring of data fink cables between
A2CCPU and AG8ADC. Perform wiring be-
tween the AB8ADC and the AB6PC or a
general-purpose stabilized power supply.

:

Set a station number for the AGBADC.  }------- See Section 6.4.

!

Perform wiring of the analog input signals to
the AGSADC.

-------- See Section 6.8.

-------- See Section 6.8.

r |
[ Turn on the power of the AZCCPU and the |
I A68ADC. l

_______-I____.____.I

Perform “Remote terminal setting” with the
A2CCPU parameters. If the previous type
system disk is used, perform remote terminal
setting using the sequence program.

!

Check linkage between the A2CCPU and the See the AZCCPU User's

AB8ADC using the Line Check mode. Manual.

Adjust offset/gain vaiues of the
AGBADC.

Store the sequence program to control the
ABSADC in the A2CCPU.

!

Check communication status with AG8ADC See Section 7 and the
operation and A2CCPU error detection. e A2CCPU User's Manual
for error detection.

........ See Section 3.5.1.

-------- See Section 6.5

¥

C Complete )




{2) When the AJ71PT32-S3 is used:

C o )

1
| Prepare the initial data ROM for the
I AJ71PT32-563. 1
I {Start GPP/PHP with the SW._IGP-MINIP system 1
| disk and prepare initial data.) 1

e A . L e - e ow e owm owe wm wd
re T EEEEEEEEEmEEEm—_- |
I instal! the initial data ROM to the 1
I AJ71PT32-S3, !
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r
1 Set the mode select jumper of the AJ71PT32-1

I 53 for extension mode (48 points). 1

Mount the A68ADC to the control panel or
eqguipment.

¥

Perform wiring of twisted pair cables between
AJ71PT32-S3 and AG68ADC. Perform wiring
between the AB8ADC and the A86PC or a
general-purpose stabilized power supply.

¥

Set a station number for the A68ADC.

3

Perform wiring of the analog input signals to
the AB8BADC.

f Turn on the power of the A2CCPU and the 1
I AGBADC. '

-______T—_—----J

Turn on the power of the ACPU and the
ABBADC. '
Check linkage between the AJ71PT32-53 and
the AG8ADC using the Line Check mode.

3

Adjust offset/gain vaiues of the
ABBADC.

6-2

See Section 4.5.1 when
the AnACPU is used.
See Section 5.5.1 when a
CPU of cother than the
AnA type is used.

For operation proce-
dures, see the SW [
GP-MINIP Operating
Manual.

See the AJ71PT32-53
User's Manual.

See the AJ71PT32-83
User's Manual.

See Sections 6.6.

See Section 6.8.

See Section 6.4.

See Section 6.9.

See the AJ71PT32-83
MELSECNET/MINI-S3
Master Module User's
Manual.

See Section 6.5,




6. INSTALLATION AND PRE-OPERATION SETTING PROCEDURES /MELSECA

See Sections 4.5.2 and

r—=="+""=-=—-- —_———mm————T B
1 Store the sequence program and parameters * ﬁfe:jvhen the AnACPU is

1 i i LETTTeen
; to control the AGBADC in the PC CPU installed | See Section 5.6 when a

L e eeea.3  CPU of other than the
1- AnA type is used.

See the AJ71PT32-S3
Check communication status with AG8ADC MELSECNET/MINI-S3
operation and AJ71PT32-53 error detection. | -------- Master Module User's
Manual for error detec-
tion.

[ 4

( Complete )
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6.2 Handling Instructions

{1} Protect the A68ADC and its terminal block from impact.

(2) Do not touch or remove the printed circuit board from the
case.

(3} When wiring, ensure that no wire offcuts enter the module and
remove any that do enter. :

{(4) Tighten terminal screws as specified below.

Screw Tightening Torque
Range N-cm
VO terminal block terminal screw (M3.5 screw) 59 to 88
/O terminal block mounting screw (M4 screw) 78 to 118

6-4
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6.3 Part ldentification

=
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No.

Name

Statioh number
setting switches

Description
Dx10 Used to set the station number of the ABBADC in a range from 1 to (64 —
® occupied stations -+ 1).
x1 See Section 6.4.

Channel select
switch

Used to select the channel for offset/gain adjustment..
{Positions 0 and 9 select no processing.)

OFFSET switch

By turning this ON in the TEST mode {short the TEST mode terminals), the analog input
value at that time is stored as the offset value in the AGBADC.

GAIN switch

By turning this ON in the TEST mode {short the TEST mode terminats), the analog input
value at that time is stored as the gain value in the ABBADC.

Operation state
indicator LEDs

Normal 01_1: Norma_fly running
mode Flicker: Write data error
Off: 24 VDC is off or WDT error.
RUN LED
Test On: OFFSET or GAIN switch is ON.
mode Off: OFFSET or GAIN switch is OFF.
LINK RUN { On: Normal communication
LED Off: Receive data error
LINK ERR { On: Receive data error
LED Off: Normal communication

Test mode
terminals

Shorted when setting offset/gain.

Terminal block for
twisted pair cabies
and power supply
cables

From DC-_- RDA SDA
the ::-_j SG SG
“station | X -__ RDE | sDB To the
—— s NC s
-+24v | +24v
L 1 FG NC
L - 24G 24G

‘Reset switch

Hardware reset

Used to initialize buffer memory and operation processing of the AG8ADC.
By turning this ON, the control input signal X5 of the A68ADC turns ON.
{Device number of control #O signals depends on station setting.}

Table 6.1 Names and Description of Parts
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6.4 Station Setting

By setting the station number of the AGBADC, addresses of the
batch refresh communication areas where control IO signal
information is stored and the range of use of the remote terminal
communication data areas where command data and readfwrite
data are stored are designated. Perform station setting consider-
ing the following.

POINT |

Do not change station setting during communication in
the MINI-S3 link. f changed, output or input error may
occur.

{1) The range of station setting is 1 to (64—[number of occupied
points of this module]+1).

{2} The range of communication with remote /0 modules and

remote terminal modules is determined by the total number of
remote stations {initial data ROM).
For example, when the total number of remote stations is 10
communication is executed with the remote /O modules and
remote terminal modules of which station numbers are
between 1 and 10.

(3} Station numbers can be set without regard to the order of
connection of modules.
For example, station setting shown in Fig. 6.1 is allowed.

Master station Remote /O Remote O Remote terminal Remote 1O

AJ71PT32-53 module module module module
(4 occupied {1 cccupied AGBADC {1 accupied
stations) station} (4 occupied station)
stations)
Station Station Station Station
5 9 1 10

R S A A R

Fig. 6.1 Remote Module Station Setting

{4) Set station numbers not to leave unused stations (station
numbers which correspond to no remote terminal module or
remote /O module).

f there is an unused station within the total number of remote
stations (set with the initial data ROM), such station is detected
as a communication error station.
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POINT |

{1) Do not set any two or more stations for one same
station number in the same loop. If two or more
stations are set for the same station number, such
stations may not operate normally. Make sure that
there are no stations assigned with the same station
number.

{2) ¥ remote terminal or I/0 modules which have two or
more occupied stations are used, set station numbers
skipping the numbers used for occupied stations. For
example, if the A68ADC which has four occupied
stations is set for station 1, shown below, do not set
other remote 1/0 modules for stations 2, 3 and 4.

A6SADC Remote I/0  Remote IO  Remote I/Q

AJ71PT32-83 {4 ococupied module module moduie
stations) {1 occupied {4 occupied (1 occupied
station) stations) station)
Master Station Station Station Statien
station 1 5 6 10

J A T N B S R
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6.5 Offset/gain Setting

C

Start

¥

)

mode.

Connect terminals 1 and 3 to put the unit into TEST

i

Set the channel select switch on the front of unit to the
required channel number. (Do not set to channel 0 or 9)

NO Current

Voltage adjustment?

YES Voltage

4

Apply offset voltage to the input terminal of channel to
be calibrated and set the OFFSET switch to the up
position. When the RUN LED turns on, the applied
voitage is stored into the AG6BADC as the offset value.

Switch on the required offset current to the channel to
be calibrated and set the OFFSET switch to the up
position. When the RUN LED turns on, the appiied
current is stored into the AGSBADC as the offset value.

Y

¥

Apply gain voltage to the input terminal of ¢hannel to
be calibrated and set the GAIN switch to the up
position. When the RUN LED turns on, the applied
voltage is stored into the ABBADC as the gain value.

Switch on the required gain current to the channel to be
calibrated and set the GAIN switch to the up position.
When the RUN LED turns on, the applied current is
stored into the ABBADC as the gain value.

NO Have the setting

of all channels been
compieted?

Open the circuit across TEST terminals.

h J

Complete

C
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[ POINT |

(1) Set the offset and gain values under the condition of
actual use.

(2} The offset value and gain value are stored in the
ABBADC and are not erased if the power is turned off.

(3) Perform the offset/gain setting with the CPU in stop
mode. When the unit is set to test mode, A/D
conversion is stopped on all channels. Therefore, use
the A/D conversion ready signal as an interiock.

{4) Perform the offset/gain setting within the range —10
to 0 to +10 VDC or —20 to 0 to +20 mADC. If set
outside this range, the maximum resolution and
overall accuracy may not be within the ranges speci-
fied. .

{5} If grounding at the point marked with *5 described in
Section. 6.9.2 (no ground — ground, or
ground — removal), perform offset/gain setting again
from the first step.
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6.6 Mounting Directions

{1) The A6BADC can be mounted in any direction {(Front side must
not face downward.)

{2) Examples

Upright Horizontal Front side up

6.7 Mounting to the DIN Rail
6.7.1 Fixing a DIN rail adapter to a module

(1) Specifications
Table shows specifications of the DIN rail adapters.

Type A6DIN2C
{ Item
. ABBADC, special function module for
Applicable module others and A2C CPU
External dimensions mm {in) 106 (2.68) X 174 (6.85)

Weight kg 0.06

{2} Handling instructions
» Do not drop or give hard shocks to the DIN rail adapter since
it is made of plastic.
» Use M4 screws of 10 mm (0.39 in) to 14 mm (0.55 in) long to
fix a DIN rail adapter to a module. Torque range should be 78
to 118 N-cm.

6-11
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6.7.2 Fixing a DIN rail adapter to a module

DIN rail hook ~.
~-. Mounting screw
T T~.l 5™ 4 (length 10 to 14 mm
.. ~ “wp {0.39 to 0.55 in))
DIN rail adapter (A6DIN-2C) -l Tightening torque
~ 78to 118 N-cm -

G
ABBADC W

6.7.3 Mounting to the DIN rail

(1) Mounting procedure
After fixing the DIN rail adapter to the module, mount the
module to the DIN rail as follows.
a} Engage the hook of the adapter with the rail from above the
rail.
b) Push the module onto the rail and fix it in position.

Module
DIN rail

A module mounted to DIN rail

c) When two adapters with module are mounted to the rail
side by side without leaving a clearance between them, a 4
mm clearance is allowed between the modules:

(2) Removing procedure
Remove the module from the DIN rail as foliows.
a) Pull down the bottom hook of the adapter using a
screwdriver.
b} Pull the module away from the rail while pulling down the

bottom hook.
Module

DIN rail adapter o~ Screwdriver

Bottom hook

Pull to remove.

6-12




6. INSTALLATION AND PRE-OPERATION SETTING PROCEDURES / MELSECA

6.8 Wiring of Data Link Cables

6.8.1 Handling instructions for twisted pair cables

Handle cables with special care.
(1) Do not compress the cable with rigid and sharp-edged
material.
(2} Do not twist the cable extremely.
(3} Do not tense strong the cable.
(4} Do not step on the cable.
(5} Do not put things on the cable.
{6) Do not damage the insulation of the cable.

6.8.2 Connection of twisted pair cables

(1) Connecting the A2CCPU and the A68ADC

AY51C
A2CCPU ABBADC {A2C output module)

: SDA - RDA | SbA R/pA—— RDA | SDA :
I
i SG SG SG SG SG :
| !
i SDB F\7 . RDB SDB RDB SDB ]!
i HAT_FoA SLb | NC SLD | SO | E

] 1
C TN RDB +24v | H24v | +oav | +2av | ! :
]
! 1) SLD '[ : FG NC FG NC | ;

1 - =

: 'H Fa 24G 24G 24G 264G | ! |
1 I ) I
| 1 t
T V]
i 1 . ]
1 e e e e e S e e = o E " e e - e e e o . m —— = —————— - = — - 1
1 ]
1 .
I t
| 4
I o o v e s o . e e e de b i e e e e e e . = = e o e e e e o e A e . e e e -

* Ground the shields at one point.
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{2) Connecting the AJ71PT32-83 and the AG68ADC

AJ3GPTF-24T
{MINI-S3 remote

AJ71PT32-53 ABBADC output module)
SDA RDA SDA SDA
H SG - SG 56 ' SG
' SDB RDB SDB SDB
! A
i RDA SLD NC RDA
: RDB _L—f N +2av | d2av — RDB
! A
: ! FG t+ FG NC * FG
! i = 24G 24G
: t =
l L e
1
|
I
1
[}
[}

* Ground the shields at one point.

The twisted pair shield cable terminal block uses the terminal
‘screws shown below. Use appropriate solderless terminals.

Module Type Tes::aei;::l Tighten's?gn':'orque Range
A2CCPU
AB8ADC M3.5B 59 to 88
A2C /O module
MELSECNET/MINI-S3 remote I/O :
module {batch refresh type} M4 98 to 137

POINT |

Twisted pair cables must be connected so that they may

not be influenced by noise or serge induction.

{1} Do not lay the cables close to nor bind them together
with main circuit wires, high-tension wires or load
carrying wires. {allow 100 mm or more clearance)

(2) ‘When - connecting to- the ‘remote -module -terminal
block, allow maximum clearance between twisted pair
cables and module power supply lines and I/0 signal
wires.

(3) Do not use a part of twisted pair cables {such as one
pair among 3 pairs) for power supply.
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6.9 Wiring of Analog Input Signal Cables

6.9.1 Wiring instructions

Protect external wiring against noise with the following precau-

tions:

(1) Separate AC and DC wiring.

{2) Separate main circuit and/or high voltage wiring from control
and signal wiring.

(3) Where applicable, ground the shielding of all wires to a
common ground point.

6.9.2 Module connection example -

{1) Voltage input
Signal source: 0 to =10V

*1 shield

GND

(2} Current input
Signal source: ¢ to £20mA CH8

*1: For the cable, use a two-core twisted shielded wire.

*2: Indicates the input resistance of the AG8ADC.

*3: For current input, be sure to connect the terminals {V+) and (I+).

*4: If noise or ripple is generated at the external wiring, connect a
capacitor of approximately 0.1 to 0.47 pF (25V or more
voltage resistance parts) between terminals V and COM.

*5: If there is excessive noise, ground the module.
If any change has been made in grounding method (ground/
no ground) after offset/gain setting, perform the setting again.

6-15




7. TROUBLESHOOTING /MELSEC-A

7. TROUBLESHOOTING

7.1 List of Error Codes

If an error has occurred when data is written to the A68ADC (the
RUN LED flickers), any of the error codes mentioned in the list
below is stored in buffer memory at address 18.

When the A2CCPU is used, the same error code is stored also in
special registers D9180 to D9193. When the AJ71PT32-53 is used,
the same error code is stored also in buffer memory at addresses
196 to 209.

Error Code Cause Corrective Action

(Read error) » Designated head address is out of
buffer memory. :

100 ) . Correct data which designates range out
(640} * Designated range of read words in- of buffer memory
cludes addresses out of huffer ’
memory.
{write error) « Designated head address is out of buffer | Correct data which designates range
memory.
™ . . B out of buffer memory.
= Designated range of write words in- . .
{65n) ) . « Correct data which designates range
cludes addresses out of buffer memaory.
. read-only areas.
» Write was attempted to read-only areas.
102 Command code other than read {1} or write {2) is.
{66w) received. '
103 Data was received immediately after read command
1674} ). Probably due to noise interference.
104 Implement noise countermeasures.
Read and write word length is set at “0".
(684}
105 The number of words set by write command data
(69} differs from that of received data.

Averaging time is set out of 20 to 10000 msec range.
- IV indicates the channel in which the error occurred. | Correct averaging time setting in 20 to
130 to 4] - ) .
[0 to 4] * Numbers do not have meaning, but indicate | 10000 msec range.
an averaging time error.

Averaging cotnt i§ set out of 1 to 4000 counts.
o + "} indicates the channel in which the error occurred. | Correct averaging count setting in 1 to
» Numbers 5 to 9 do not have meaning, but indicate an | 4000 counts range.

averaging count error.

Table 7.1 List of Error Codes (Ermors Detected by the AGS8ADC)

{a) If two or more errors occur continuously, the error code for the
first error is stored, and following error codes are not stored.

{(b) Error code reset is done by writing “0” to address 18 of buffer
memory. (Figures other than 0 are ignored.)
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When the AJ71PT32-S3 is used, error codes for the errors occur
during communication with remote terminal modules are stored
in buffer memory at addresses 196 to 209 in addition to the error

codes for errors detected by the AGBADC (Tabie 7.1).

Error Code -

Error Name

Cause

Corrective Action

Set data error

Data written to the remote terminal
transmission areas includes errors.

Correct the data.

WDT error

Remote terminal module malfunc-
tion.

+ Reset faulty remote terminal
rmodule.

« Turn OFF and then ON the power.

« {f the above procedures do not
recover the system, the system
hardware is faulty. Please consuft

Mitsubishi representative.

Transmission area
sefting error

Remote terminal transmission area
set range is smaller than the number
of words used by remote terminal
moduies.

Correct initial setting data so that
the set range is larger than the
number of words used by remote
terminal moduies.

11
(B

Communication
error

Communication between the master
module and remote terminal mod-
ules 1s fauity.

Noise or remote terminal module
failure.

10
{As}

Receive area
setting error

Remote terminal receive area set
range is smaller than the number of
words used by remote terrninal
modules.

Correct initial setting data so that
the set range is larger than the
number of words used by remote
terminal modules.

Table 7.2 List of Error Codes (Errors Detected by the AJ71PT32-83}
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7.2 When the RUN LED Flickers or Turned OFF

(1} When flickers:

Check Point

Corrective Action

Data which disables write or read is
written to the AB4DAVC/DAIC.

Refer to the List of Error Codes {Sec-
tion 7.1} for the cause, and correct the
sequence program.

{2) When turned OFF:

Check Point

Corrective Action

24 VDC power supply is turned on.

Make sure the power supply.

24VDC power supply \ioltage is within
the set range.

Adjust the voltage within 15.6 to 31.2
V range.

If the MINI-S3 link is connected, the
MINI-S3 link communication start sig-
nal Yt is turned ON.

Add a loop to turn ON the MINI-G3 link
communication start signat Yw+z to
the sequence program.

If the MINI-S3 link is connected, error
code “6” may be stored in the master
module buffer memory at address 196
to 209.

Reset the PLC CPUY, and start them in
the same manner. If error code "6" is
again stored, the system hardware
may be faulty. Please consult Mitsu-
bishi representative.

it the MINI-S3 link is connected, error
codes “9" and “10" may be stored in
the master module buffer memory at
address 196 to 208.

Reset the PLC CPU, and start them in
the same manner. If error codes "9"
and "10" are again stored, the system
hardware may be faulty. Please con-
sult Mitsubishi representative.

Data link cables are normal.

Check the cables referring to Section
6.8.

The TEST terminals are open.

After offset/gain setting, open the
TEST terminals.

7.3 When the LINK RUN LED Turned OFF or the LINK ERR. LED Turned ON

Check Point

Corrective Action

The RUN LED is flickering.

Follow Section 7.2 {1).

The RUN LED turned OFF.

Follow Section 7.2 (2).
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Check Point

Corrective Action

The RUN LED is flickering or turned OFF.

Follow Section 7.2.

The ERROR LED of the CPU module is
flickering or tumed ON.

Refer to the User's Manual for
respective CPU module for ewror
content.

The RUN LED of the CPU module is
flickering or turned OFF,

Refer to the User's Manual for
respective CPU module for ermor
content.

when 2cpU | 1 OISD LED o1 | e o tp 20cPU Usrs
is used: ing. (normal) al for error content.
The MINI-S3 link com- | Set the sequence program to tum
munication start signai{ ON the MINI-83 link communication
Y28 is turned ON. start signal.
e The RUN LE
.AJ71PT32'33 maester moduleDisothFlgg Refer to the AJ71PT32-83 User's
is used: OFF Manual for error content.
The RD/SD LED of the | Refer to the AJ7IPT32-53 User's
ering. fnormal) Manual for error content.

Analog input signal lines are broken or
disconnected.

Locate trouble by checking the sig-
nal lines visually and for continuity.

Remove the wires for the AGBADC analog
input, apply the test voltage to the terminal
of the main unit and set the digital output
value.

- If the digital output value at the
ABBADC unit is normal, the
external wiring 1s being affected by
electrical noise. Check the wiring
and installation.

= Lift up the AGBADC from the frame
and remove the installation wiring.
{Use DIN rail mounting.)
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APPENDICES

Appendix 1 I/O signal when combining Version B of A68ADC and Version B of A2CCPU.

{1) Communication error detection flag (Xn+4), communication
error reset signal (Yn+4).
Reads from A2CCPU to A68ADC and if there is reading of
command data that the reading cannot execute, it is set to on
(latchy). '
(A68ADC RUN LED flashing)
Xn+4 is set to on and the error code (refer to Section 7.1, Table
7.1) is stored in the etror code storage area (A2CCPU special
register D9180 to D9193) for the corresponding remote
terminal number. ‘
After the communication error reset signat (Yn+4) is set to on
by the sequence program, AG8BADC is reset by the writing of
"0" in address 18 of the ABBADC and the RUN LED comes on.
When the communication error reset signal (Yn+4) is set to on,
the error code in the error code storage area (D9180 to D9193)
and the corresponding FROM/TO instruction data in the
communication request registration area are cleared. (Always
refer to (2) in this chapter.) '

Communication error on i
detection flag. 'r
(Xn+4) OFF ————e ( ?————
Error detection on
reset signal. 4
{(Yn+d)  oFF -

Turn on and off using
the sequence program.

(2) Resend request signal (Yn+7)
If, for any reason, there is no communication completion
response signal for data transmitted by the PRC instruction,
When data is transmitted again, the resend request signai
(Yn+7) and communication error reset signal (Yn+4) are
simultaneously set to on by the sequence program.

K20
] X (n47) 10 Communication response
l,' _ ~ Y 7 1 monitoring time timer.
T0
l' ey N
! \Yn+7,p Always set to
on simuitaneously.
‘————<Yn+4>-—- y

When the resend request signal (Yn+7) and communication
error reset signal (Yn+4) are simultaneously set to on, the
communication completion response signal-wait flag (Xn+7}
are temporarily set to off and previously executed FROM/TO
instruction data siored in the communication request
registration area is sent once again.
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Appendix 2 Program example when combining Version B of A6BADC and Version B of A2CCPU.

L e

1

M2038
—} { MOV | K42 09036F—1
I MOV | K5 PA02i—
X25 Y25
—1t <25 >—1
SET | M40 |
M10 Y25
—
MI038 X25
bt PLS | MO |
X2
—} { FMOVP [ KO [K4M4 | K4
MO038 X25
—3t [FMovP [KO | D4 | K3
X24
———{ —< Y40 >——1
X2
ST < 0>
X24 X4
—! {— < Y24 >—
T0 00| pmeemrmememmesees e =
¢ -~ Y27 >t
1
________________________ L)
Y24 M4 T0
—t 3 < MB >—
]
MB  X24
— —3F SET | M4 |
M4 X388 MS0Bi -
A b——3F 'ToP | K& | KiB | KO | K1 |}
{PAC | MS | YO
Mg
— — RST | M4 =~}
MO
i {MOV | H3 | DO p—

— Mov IH304] DY |

MOV [KS00] D2 }—

i MOV {K400| D3 b—

SET

St Nt gt

When using a previous type:
system FD, set the initial data
using the circuit shown on the left. &
{Set by parameter when using !
SW4GP-GPPA, SW15-GPPA.}

Sets the initial setting writing
command (MO} to on using the
ABBADC hardware reset or reset
for the CPU module.

Devices M1 to M4 are reset and
devices D4 to D7 are cleared by a

- hardware reset of A6BADC or RUN

start of the CPU module.

External display of communication
efror.
Error code is stored in D9180.

The communication response
monitoring time timer is set by the
user.

The FROM/TOC command data is
resent and the communication
error flag (X24) is set to off by
setting the communication error
resst instruction to on or by time
out of the communication
response monitoring time.

(Since the FROM/TO command is
resent when the Y24 and Y27 are
set to on simultaneously, be sure
to remove Y27 fori__} and set only
Y24 to on during debugging.)

Clears the error code for buffer
address 18 of the AGBADC to 0
once the communication error
reset has been completed.

{ When the error is due to the time
expiring for the communication
response monitoring time, the
error code is not stored in bufier

‘address 18.)

Initial setting data to the AGBADC
is stored in DO o D3.
DO: Channels used are CH1, CH2
D1: GH1 is time averaging
processing.
CH2 is cycle averaging
processing.
D2: CH1=500ms } averaging
D3: CH2=100 cycle | processing
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|
M1 X338 Ma081
— b ——3F FToP | KS | KO | DO | K4 }—
-FEC | M5 ] YO |}
BST
M6
—— | 3] D4 | AST
[ SET | M3 |
MS
—— | SET
M2  X38 MI081
—il—3F {FROM| K5 { K18 ) D4 | K1 }—
1 PARC { MS | YO
X0
3 —JoMOv] Ko | DS b—
X0 M3 X38 M30Bi
—¥——{FRoM| K5 | K40 | DS | K2
—————TPRC | M7 | Y0 }—

The initial data stored in DO to D3
is written to ASBADC buffer
memory address 0 to 3.

After the initial setling data has
been written to AGBADC, the A/D
conversion completion flag is read
from buffer memory address 19.
A/D conversion completion flag
reading is stopped by A/D
conversion completion at both
CH1 and CH2 {3H} and setling
digital output value reading
permissive to on (M3},

Digital output values for CH1 and
CH2 are read to D5 and D8 when
digital output read instruction (X0)
is setto on.
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Appendix 3 How to read the software version of each module

The method for determining the software version for each module
AG8ADC, A2CCPU, AJ71PT32-83 is shown below.

.

o 38

{For A6BADC. A2CCPU) (For AJ71PT32-83)

Date column on each plate. —

£S00ng Asrpraz

Manufacturing year and month.j S
' 1

: Hardware version, sa::fé?“:? g wou

Software version. test 3
-ERA 1
WX 2
F
:

B

Hardware version. —4 f
Software version. = /\/
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Appendix 4 Outside Dimensions
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Appendix 5 DIN Rail Adapter Outside Dimensions

4-M4 Mounting screw
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WARRANTY

Please confirm the following product warranty details before starting use.

1. Gratis Warranty Terrn and Gratis Warranty Range

If any faulis or defects (hereinafier “failure") found to be the responsibility of Mitsubishi occurs dunng use of the product
within the gratis warranty term, the product shall be repaired at no cast via the dealer or Mitsubishi Service Company.
Note that if repairs are required at a site overseas, on a detached island or remote place, expenses to dispatch an
engineer shall be charged for.

[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shali be six (6) months, and
the longest gratis warranty term after manufacturing shail be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty terrn before repairs.

[Gratis Warranty Range]

(1} The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautiors, etc., given in the instruction manual, user's manual and caution iabels
on the product.

{2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled inte a user's device, failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4, Failure that could have been avoided if consumable parts {battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and failure caused by force
majeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found to not be the responsibility of Mitsubishi or the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shali accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2} Product supply (inciuding repair parts) is not possible after production is discontinued.

3. OQverseas service
Overseas, repairs shall be accepied by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

4. Exclusion of chance loss and secondary loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation to damages caused by any cause
found not to be the responsibility of Mitsubishi, chance losses, lost profits incurred to the user by failures in Mitsubishi
products, damages and secondary damages caused from special reasons regardless of Mitsubishi's expectations,
compensation for accidents, and compensation for damages to products other than Mitsubishi products and othet duties.

5. Changes in product specifications

The specifications given in the catalogs, manuals or technical documents are subject to chage without prior hotice.

6. Product application

{1} In using the Mitsubishi MELSEC programmable logic controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable logic controlier device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fault.

(2) The Mitsubishi general-purpose programmable logic controller has been designed and manufactured for applications
in general industries, etc. Thus, appiications in which the public could be affected such as in nuclear power plants and
other power plants operated by respective power companies, and applications in which a special quality assurance
system is required, such as for each Japan Railways company or the Department of Defense shall be exciuded from
the programmable logic controller applications.

Note that even with these applications, if the user approves that the application is to be limited and a special quality is
not required, application shall be possible.

When considering use in aircraft, medical applications, railways, incineration and fuel devices, manned transport -
devices, equipment for recreation and amusement, and safety devices, in which human fife or assets could be greatly
affected and for which a particularly high reliability is required fin terms of safety and control system, please consult
with Mitsubishi and discuss the required specifications.
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