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® SAFETY PRECAUTIONS o

(Always read these instructions before using this equipment.)

Before using this product, please read this manual and the relevant manuals introduced in this
manual carefully and pay full attention to safety to handle the product correctly.

The instructions given in this manual are concerned with this product. Refer to the User's Manual of
the CPU module in use for details on the safety instructions for the programmabile logic controller
system.

In this manual, the safety instructions are ranked as "DANGER" and "CAUTION".
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Indicates that incorrect handling may cause hazardous'béonditions,
@ DANGER resulting in death or severe injury.

———— e o

@ CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in medium or slight personal injury or physical damage.

-

-

Note that the A CAUTION level may lead to a serious consequence according to the circumstances.
Always follow the instructions of both levels because they are important to personal safety.

Please save this manual to make it accessible when required and always forward it to the end user.

[DESIGN PRECAUTIONS]

/\ 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 should be installed 100mm (3.94inch) or more from each other.
Not doing so could result in noise that would cause erroneous operation.

[INSTALLATION PRECAUTIONS]

/\ CAUTION

¢ Use the PLC in an environment that meets the general specifications given in the User's
Manual of the CPU module in use.
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.

» Securely insert the module fixing latch on the module bottom into the fixing holes on the base
unit before mounting. Incorrect mounting of the module could lead to erroneous operation,
faults or dropping.

When using the PCL in the environment of much vibration, tighten the module with a screw.

* Tighten the screw in the specified torque range.Undertightening can cause a drop, short circuit
or malfunction. Overtightening can cause a drop, short circuit or malfunction due to damage
to the screw or module.

¢ Do not directly touch the module's conductive parts or electronic components.
Touching the conductive parts could cause an operation failure or give damage to the module.
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[WIRING PRECAUTIONS]

/\ CAUTION

» Ground the FG terminal and ANALOG GND terminal with grounding dedicated for the PLC.
Failure to observe this could lead to 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.

¢ Tightening the terminal screws with the specified torque.

If the terminal screws are loose, it could result in short circuits, fire, or erroneous operation.

Overtightening can cause a drop, short circuit or malfunction due to damage to the screw or
module.

» 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.

[STARTUP AND MAINTENANCE PRECAUTIONS]

/\ CAUTION

» Do not touch the terminals with power on.
Failure to observe this could lead to erroneous operation.

e Always switch all phases of the external power supply off when cleaning the module or
tightening the terminal screws.
Not doing so could result in module failure or erroneous operation.

* Undertightening can cause a drop, short circuit or malfunction. Overtightening can cause a
drop, short circuit or malfunction due to damage to the screw or module.

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

« Switch all phases of the external power supply off before mounting or removing the module.

if you do not switch off the external power supply, it will cause failure or malfunction of the
module.

e Always make sure to touch the grounded metal to discharge the electricity charged in the
body, etc., before touching the module.

Failure to do so may cause a failure or malfunctions of the module.

[DISPOSAL PRECAUTIONS]

/\ CAUTION

¢ When disposing of the product, handle 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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Conformation to the EMC Directive and Low Voltage Instruction

For details on making Mitsubishi PLC conform to the EMC directive and low
voltage instruction when installing it in your product, please see Chapter 3,
"EMC Directive and Low Voltage Instruction" of the User's Manual (Hardware)
of the PLC CPU to use.

The CE logo is printed on the rating plate on the main body of the PLC that
conforms to the EMC directive and low voltage instruction.

By making this product conform to the EMC directive and low voltage
instruction, it is not necessary to make those steps individually.
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1. GENERAL DESCRIPTION

This User’s Manual describes the specifications, handling, prog-
ramming procedures, etc. for the A6BAD-S2 analog-digital conver-
ter module (hereinafter referred to as "A68AD-S2”) which is used
in combination with the MELSEC-A series CPU unit.
A general description of each section is as follows:

In the text of this User's Manual, the CPU model names are generically
called as indicated below.

(1) PLC CPU

A0J2(H)CPU

A1CPU, A2CPU(S1), A3CPU
A1NCPU, A2NCPU(S1), A3NCPU
A2ACPU(S1), ASACPU
A2UCPU(S1), ASUCPU, A4UCPU
Q2ACPU(S1), Q3ACPU, Q4ACPU
A3HCPU, A3MCPU, K2ACPU

(2) Building block type CPU

A1CPU, A2CPU(S1), A3CPU
A1TNCPU, A2NCPU(S1), A3NCPU
A2ACPU(S1), ASACPU
A2UCPU(S1), ASUCPU, A4UCPU
Q2ACPU(S1), Q3ACPU, Q4ACPU
A3HCPU, A3MCPU, K2ACPU

(3) Compact type CPU
A0J2(H)CPU

(4) ACPU

A0J2(H)CPU

A1CPU, A2CPU(S1), A3CPU
A1NCPU, A2NCPU(S1), ASNCPU
A2ACPU(S1), A3ACPU
A2UCPU(S1), A3UCPU, A4UCPU
Q2ACPU(S1), Q3ACPU, Q4ACPU
A3HCPU, ASMCPU

[ POINT |

The 1/O assignment numbers of the AD68AD as viewed from the
PLC CPU in the text assumes that the building block type CPU is
used and the A68AD is installed on the slot No. 0 of the main
base unit.

When the AG68AD is installed on other than the slot No. 0 or the
A0J2CPU is used, determine the assignment numbers of

the A68AD according to the I/O assignment method in the
Programming Manual.
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1. GENERAL DESCRIPTION __/ MELSEC-A

1.1 Differences between the A68AD-S2 and the A6SAD

The major differences between the A68BAD-S2 and the A68AD are

listed below.

Model
tem

A68AD-S2

AG68AD

Method for specifying
the A/D conversion
channel

Set "Yes” or "No” for
A/D conversion channel
by channel (refer to Sec-
tion 6.2.1 (page 6-3)).

Set the sequential num-
ber of channels, begin-
ning with channel 1.

Timing for specifying
the A/D conversion
channel

Channels can be speci-
fied even during A/D
conversion (refer to Sec-
tion 6.1 (page 6-1)).

The number of channels
can be specified once
upon power -on.

AJD conversion end flag

With the A/D conversion
specification  changed
from “No” to “Yes,”
digital values are entered
in the buffer memory
upon completion of A/D
conversion and then the
A/D conversion end flag
is set (refer to Section
6.2.6 {page 6-5)).

None
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2. SYSTEM CONFIGURATION /ME[_SECA

2. SYSTEM CONFIGURATION

2.1 Overall Configuration

The drawings below show overall configurations of the series A
provided with the ABBAD-S2 for the building block type CPU and
for the compact type CPU.

(1) Building block type CPU

Building block type
CPU module

g

EEYITLYY YT

Iy

|
s < ] a
|
]
A38B
Type | A35B Type | A68AD-S2
A32B(S1)
A/D converter
Main base unit module
ACO06B
Type AC12B
AC30B
AC50B
Extension cable

Type A62B

Extension base unit

Fig. 2.1 Overall Configuration Diagram of the Building Block Type CPU
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2. SYSTEM CONFIGURATION /MELSECA |

(2) Compact type CPU

Compact type
CPU unit

£y

A0J2-CO1
Type | A0J2-C0O3
A0J2-CO3F
A0J2-C06
A0J2-C10
A0J2-C20

/0 cable

Type l _ Typel ABBAD-S2
A0J2 /O unit

A/D converter module

r
A68B
Tyoe | Ados

A0J2-C04B
Type | AoJs2-CioB ASEB
Extension cable A52B

Extension base unit

Fig. 2.2 Overall Configuration Diagram of Compact Type CPU
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2. SYSTEM CONFIGURATION /MELSE C-A

2.2 Applicable System

The A68AD-S2 can be used with the following CPUs.

Applicable models _
A0J2CPU A3CPU A2ACPU A3UCPU Q4ACPU
A0J2HCPU ATNCPU A2ACPU-S1 A4UCPU A3HCPU
A1CPU A2NCPU A3ACPU Q2ACPU A3MCPU
A2CPU A2NCPU-81 A2UCPU Q2ACPU-S1 K2ACPU
A2CPU-S1 A3NCPU A2UCPU-81 Q3ACPU

The A68AD-S2 can be loaded into any slot of a base unit with the

exceptions given below: ,

(1) Avoid loading the A68AD-S2 into an extension base without a
power supply module because power capacity may be insuffi-
cient. See CPU User’s Manual for power supply selection etc.

(2) For a data link system, the CPU must be one of the following

types:

Master station
A0J2HCPUP21/R21 A2NCPUP21(S3)/R21 A2UCPU Q3ACPU
A1CPUP21/R21 A2NCPUP21-S1(S4)/R21  A2UCPU-S1 Q4ACPU
A2CPUP21/R21 A3NCPUP21(S3)/R21 A3UCPU A3HCPUP21/R21
A2CPUP21/R21-S1 A2ACPUP21(S3)/R21 A4UCPU A3MCPUP21/R21
A3CPUP21/R21 A2ACPUP21-S1(S4)/R21 Q2ACPU
A1TNCPUP21(S3)/R21  A3ACPUP21(S3)/R21 Q2ACPU-S1

Local station
A0J2HCPUP21/R21 A2NCPUP21(S3)/R21 A2UCPU Q3ACPU
A1CPUP21/R21 A2NCPUP21-S1(S4)/R21  A2UCPU-S1 Q4ACPU
A2CPUP21/R21 A3NCPUP21(S3)/R21 A3UCPU A3HCPUP21/R21
A2CPUP21/R21-S1 A2ACPUP21(S3)/R21 A4UCPU A3MCPUP21/R21
A3CPUP21/R21 A2ACPUP21-S1(S4)/R21 Q2ACPU A0J2CPUP23/R23
A1TNCPUP21(S3)/R21  A3ACPUP21(S3)/R21 Q2ACPU-S1

For processing time with the A68BAD-S2 in a data link system,
refer to the Data link unit User's Manual.

(3) When the A3 CPU(P21/R21) is used, the AB8AD-S2 must not
be loaded into the last slot in the expanded 7th row.

2.3 Precautions for Use of Multiple Channels on One A68AD-S2 Module

The ADG8AD-S2 is photocoupler isolated between the input terminals
and PLC power supply, but not isolated between the channels.

Take the following precautions when using multiple channels on one
module.

(1) Since the analog input COM terminals are connected internally, the
voltage levels or current levels of the COM terminals should be the
same.

(2) When the levels of the COM terminals are not the same, use the
other A68AD-S2 or isolate the channels externally and provide
analog inputs.
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3. SPECIFICATIONS /MELSE C-A

3. SPECIFICATIONS

This section describes the general specifications and performance
specifications of the A68AD-S2,

3.1 General Specifications

The general specifications of AGBAD-S2 are indicated in Table 3.1.

item Specifications
Operating ambient o
temperature 0 to 55°C

Storage ambient —20 to 75°C

temperature

Operating ambient

humidity 10 to 90%RH, no condensation

Storage ambient 10 to 90%RH, no condensation

humidity
Frequency | Acceleration | Amplitude Sv;veep count
Vibration resistance | Conforms to "JIS C 0911 10 to 55Hz —_ 0.075mm 10 times
55 to 150Hz 1g ___ *(1 octave/minute)
Shock resistance Conforms to JIS C 0912 (10g X 3 times in 3 directions)

By noise simulator 1000Vpp noise voltage,

Noise durability 1us noise width and 25 to 60Hz noise frequency

Dielectric

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

Insulation 5MQ or larger by 500V DC insulation resistance tester
resistance across batch of AC external terminals and ground
Operating . -
ambience To be free from corrosive gases. Dust should be minimal.

Cooling method Self-cooling

Table 3.1 General Specifications

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

*1: JIS: Japanese Industrial Standard
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3. SPECIFICATIONS /ME[_SEC;A

3.2 Performance Specifications
3.2.1 Specifications

Table 3.2 Performance s'pecifications
Specifications

Item

Selection depends on input terminals.
Voltage: —-10to 0to +10V DC
(Input resistance: Hardware version K and above: 1IMQ } Select with input

Analog input Hardware version J and below: 30kQ) [ terminal and use *'.
Current: + 4 to +20mADC  (Input resistance: 2500)*'
—20 to 0 to +20mA can also be used for current input.

A CPU: 16-bit, signed binary (—2048 to +2047)

Digital output Refer to section 3.4 for details.
Analog Input Digital Output
+10V +2000
+5V or +20mA +1000
1/O characteristics 0V or +4mA +0
-5V or -12mA —1000
-10V —2000

Refer to section 3.2.2 for details.
Maximum resolution Voltage: 5mV (1/2000)
Current: 20pA (1/1000)
+1% (+20)
Maximum 2.5ms/channel
. < Voltage: +15V
Absolute maximum input Current: +30mA
Number of analog input points 8 channels/unit
- Photocoupler insulation between output terminals and PC power
Insulation method (Non-insulated between channels)
Special 32 points
38-point terminal block
0.75 to 2mm? (Applicable tightening torque: 39 to 59N-cm)
V1.25-3, V1.25-YS3A, V2-S3, V2-YS3A

Overall accuracy*
Maximum conversion speed

Number of 1/O points
Connection terminal
Applicable wire size

Applicable solderless terminal
Internal current consumption Hardware version K and above: 0.39A
(5v DC) Hardware version J and below : 0.9A *2
Mass Hardware version K and above: 0.3kg (0.66Ib)
Hardware version J and below : 0.6kg (1.32Ib) 2

*1. Confirm the module hardware version with the label attached to the front of the module.

Software version
Hardware version

*2. This is the accuracy in respect to the maximum digital output value (+2000).
The same value (+2000) applies for the current input and voltage input.

POINT |

Analog input allowed for maximum resolution and overall
accuracy, is from —10 to 0 to +10V or from -20 to 0 to +20mA.
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3. SPECIFICATIONS /MELSE C-A

3.2.2 I/0 conversion characteristics

I/0 conversion characteristics are dictated by the offset value and
gain value set in test mode. Fig. 3.1 shows an example for voltage

input.
Practical analog input range
2047
' _—Gain value

1)
3
£ 1000 }—-
5 | Offset value
[=% ]
]
°
5 0
=]
[a] '

-—1000 }—- -

—2048

—15 —10 0 10 15
Analog input voltage (V)

Fig. 3.1 170 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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3. SPECIFICATIONS /MELSEC -A

(1) Voltage input characteristic

Fig. 3.2 shows the voltage characteristics for three different
offset/gain combinations.

The offset/gain setting in the figure at left is as

follows. ‘

(1) When the offset value is OV and the gain value
is 2.5V, the characteristic is as indicated by @.
Example:

When the analog input value is 3V, the digital

Practical analog input range

output value is 1200.
2047 - When the analog input value is —3V, the digital
3 ! output is —1200. '
> 000 _ i __L.-—1 (2) When the offset value is OV and the gain value
;._; is BV, the characteristic is as indicated by @.
N ] . Example:
.‘—g ______ 5 S a@ Ié) When the analog input value is 3V, the digital
=} output value is 600.
! . When the analog input value is —3V, the digital
—2048 i output value is —600.
—15 —10 0 10 15 (3) When the offset value is —5V and the gain
Analog input voltage (V) value is 10V, the characteristic is as indicated
by ®.
Example:

When the analog input value is 3V, the digital
output value is 533.
When the analog input value is —3V, the digital
output value is 133.

Fig. 3.2 Voltage Input Characteristic

POINT ]

(1) When the input voltage is in the range from —10 to 0
to +10V, 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 is applied, the digital output
value will not exceed -+2047.

(3) Do not apply =15V 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.
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3. SPECIFICATIONS /MELSEC -A

(2) Current input characteristic

Fig. 3.3 shows the current characteristics for two different
offset/gain combinations.

The offset/gain setting in the figure at left is as
Practical analog input range follows.
> (1) When the offset value is OmA and the gain
o 2047 - value is 5mA, the characteristic is as indicated
3 ' by @.
s =4 y
> d
= 1000 - - - Al Example:
s i / —2 When the analog input value is 7mA, the digital
(=] . .
= 0 o output vaiue is 1400.
) 4 i When the analog input value is —3mA, the
e digital output value is —600.
A (2) When the offset value is 4mA and gain value is
—2048( -7 20mA, the characteristic is as indicated by @.
—-30 -—20 0 20 30 Examp]e:
Analog input current (mA) When the analog input value is 7mA, the digital
output value is 187.
When the analog input value is —3mA, the
digital output value is —437.

Fig. 3.3 Current Input Characteristic

POINT |

(1) When the input current is in the range from —20 to 0 to
+20mA, the maximum resolution and overall accuracy
are within the quoted range of performance specifica-
tions. However, if this range is exceeded, resolution
and accuracy will be impaired.

(2) Iif an analog input, corresponding to a digital output
value of more than +2047 is applied, the digital output
value will not exceed +2047.

(3) Do not apply +=30mA 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 resolution of the A68AD is 5mV in voltage and
20 p A in current. Maximum resolution may be found using the
following expression:

(Gain value)— (offset value) . .
1000 < (maximum resolution)

Fig. 3.4 and 3.5 show the relation between the offset/gain
setting and the digital output value for the offset/gain settings
in Fig. 3.2 and 3.3.
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1000} J'=-'—=
999 } -
8 98} ) _I——-—r_
g 997} - ‘\@
g 996F _|_
5 995 . _l—-
S gsat r“
g 99 J
g o992} _r—-
991} —I—-
990 =
S
\r\
NO |Offset| Gain
_ 2.475 2.480 2.485 2.490 2495 [2800f L Gor
5 @ 0 |25 ]| — to to to to to to more at top
a 2.480 2485 2.490 2.495 2500 |2.505 to
® 4.950(4.955|4.960] 4.965|4.970[4.975| 4.980[4.985|4.990] 4.995 | 5.000] , = 1*"
1) L. . at bottom
gl @ 0| 5| —]t|to|tofto|to]to]|]to|to]|to]|to]to
; 4.9554.960|4.965|4.970)4.975|4.9804.985|4.990|4.9955.000}5.005
9.850/9.865(9.880(9.895(9.910|9.925|9.940{9.955|9.970 | 9.985 |10.000
@ |-5] 10| —|to}]to]|] to|to]to]|] to] to] to] to to to
9.865(9.880|9.895(9.910{9.925|9.940(9.955]9.970{9.985 | 10.000{ 10.015
*: For @, (gain value — offset value)/1000 < 5mV, so the digital value does not increase or
decrease in units of one count.

Fig. 3.4 Voltage Input and Digital Output Value

1000} r_—'__.—
g9} !
3 essf _J——-—-I
e 997t —-
5 996}
Q.
g 995t . $\@
S gmat -
£ o9mf _r---r
5 992} ==
991t ||
990 + —
NO |Offset| Gain
H 4.96 4.98 500{ {..lor
El®1} o0 5 — to to to more at top
® 498 5.00 5.02 to
g Less than
£ 19.84 |19.86/19.88|19.90] 19.92 [19.94] 19.96 [20.00|r---5 o o
Ol @ | 4 |2 | — to to | to | to to to to to [=—
19.86 [19.88]19.90|19.92] 19.94 {1996 2000 [20.02
*: For @ and ), since (gain value — offset value)/1000 < 20 u A, the digital value does not
always increase or decrease in units of one count.

Fig. 3.5 Current Input and Digital Qutput Value
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(4) Overall accuracy

The overall accuracy is the accuracy in respect to the maximum
digital output value.

Even if the input characteristics are changed by changing the
offset/gain settings, the overall accuracy will not change and will be
kept within the range of the performance specifications. The overall

accuracies of the power/current input characteristics are shown in
Fig. 3.6 and Fig. 3.7.

Offset value ... OV, gain value ... 5V
2047
1000 |-
()
2
g
=
&  of-
o
8
=
[a
—1000 |-
—2048
-15 15
‘ Analog input voltage (V)

Fig. 3.6 Overall accuracy of voltage input characteristics

Offset value ... 4mA, gain value ... 20mA

2047

1000

Digital output value

-1000

o

—2048
-30 -20

Analog input current (mA)

*{ Even for the current input, 2000 is the maximum value
for the digital output vaiue.

Fig. 3.7 Overall accuracy of current input characteristics
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3.2.3 Digital 1/0 system

The digital output value of the A68AD-S2 is determined by the
following:

(1) 1/0O conversion characteristics:
I:Offset value

Gain value

The digital output value depends on the offset value and gain
value which have been set in test mode.
(2) A/D conversion system:

Sampling processing
l: Averaging processing in terms

Averaging processing -I: ofcount .............. 1t0 4000 times
Averaging processing in terms
oftime ...cccceevenenes 20 to 10000ms

a) Sampling processing
The analog input values are converted to digital output
values one by one and the digital output values are stored in
the buffer memory.

b) Averaging processing »

The A68AD makes the A/D conversion for any channels to
which averaging processing has been specified from the
programmable controller 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 processing count is specified as
two or less, sampling processing is applied.

Averaging processing is initialized when the use-channel is
specified (at address 0 of the buffer memory). For further
details, refer to Section 5.1.2.
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POINT I

The A68AD may sample data in any one of three ways.
These sampling methods can be applied separately to any
channel. The sampling process is controlled by the
A68AD's own CPU, but must be specified from the
programmable controller CPU. (This is fully explained in
section 3.4.1.) -

Method 1

Sampling Processing: This is the most commonly used
sampling procedure. As the A68AD’'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) _ /Number of channels X 25 (ms/
ti = .
( ime ) (used ) channel)

(Where the maximum conversion speed is taken as
2.5ms/channel)

Example 1: Number of channels = 5

Processing time = 5 X 25ms = 12.5ms

Method 2

Averaging processing by specifying time: In this case
the CPU takes a number of samples of the data at each
channel and than calculates the average value over the
specified time period. The number of samples taken
depends on the number of channels and the time
setting. It is calculated as follows:

(Time setting)

(Number of channels) X 2.5ms A1)

(Processing count)=

Example 2: Time setting = 1000ms, 4 channels

1000 -
(Processing count)=7>9<%-3-= 100 samples.

(Where maximum conversion speed = 2.5ms/channel)

Method 3

Averaging processing by specifying a number of
counts: This is similar to method 2 except that in this
case the number of samples for the averaging process
is specified. The processing time may be found from the
following expression:

3-8
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Processing) _ /Count Number of
(time ) - (setting X (channels ) X 2.5ms

Example 3: Count setting = 500, 4 channels

Processing\ __ —
(tim cessing) 500 X 4 X 2.5 = 5000ms-(I)

(Where maximum conversion speed = 2.5ms/channel)

Average value calculated
for 256 samples

Analog/Digital Output

Average vaiue
calculated
for 10 J

ISamp! / 1

0 100 200 300 400 500 600 700 800 Time
{ms)

Graph showing variations between output values for
different sampling methods.

Referring to the graph in Fig. 3.6
Trace ® represents a steadily rising analog input signal.

Trace represents the digital output obtained when
method 1, sampling processing, is used. In this case the
output value would be susceptible to variations due to any
noise present on the analog signal.

Trace © represents the digital output obtained when time
based averaging is used. In this case the -number of
channels was taken as 4 and the sampling time as 100ms.
Hence the processing count (from equation l)is:

100
aAX25 10 samples
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10 samples are therefore taken every 100ms and an
average calculated. This average is then output as a digital
value while the CPU takes the next 10 samples.

Note that the allowable time setting range is 20 —
10000ms which is equivalent to 2 — 1000 samples {(with 4
channels). :

Trace © represents the digital output obtained when
count based averaging is used.

Again, the number of channels was taken as 4, the count
setting was 25, the processing time, from equation ll is

25 X 4 X 25 X 250ms

One sample is therefore taken every 10ms, and after 25
samples have been taken, the average value is used for the
digital output while the next 250 are being sampled.

Note that the allowable count setting range is 1 — 4000
which is equivalent to 40 — 40000ms (with 4 channels).

3-10
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3.3 I/0 List with Respect to Programmable Controller CPU

The /Osignals of the A68AD-S2 with respect to a programmable
controller CPU are as indicated below. Numbers for X and Y are
determined by the slot occupied by the A68AD-S2 and the number
of points of the other /0 modules.

The /O numbers indicated below are used when the A68AD S2
module is loaded into slot No. 0 of the main base unit.

(1) Input signals with respect to programmable controlier CPU, 32
points from X0 to 1F.

Input Signal Description

X0 Watch dog timer error
Turns on if a watch dog timer error occurs in the A68AD-S2.

A/D conversion ready

(1) Turns on when A/D conversion is ready (not in test mode) after

X1 the power is turned on or the programmable controller CPU is
reset. Turns off in test mode.

{2) Used as an interlock when read or write is performed from the
programmable controller CPU to the A68AD-S2.

X2 to X1F | Not used

AJ/D conversion ready indicates that a digital output value has been stored into the
buffer memory after the A/D conversion of all eight channels has been completed.

(2) Output signals with respect to programmable controller CPU,
32 points from YO0 to 1F.

Output Signal Description
Y0 to Y1F Not used
IMPORTANT |

Outputs YO to Y1F are reserved, they should not be used in
the sequence program.

If the AGSBAD-S2 is used in a remote 1/0 rack, however,
inputs YOE and YOF may be set and reset in the sequence
program to allow “hand shaking” with the CPU.

3.4 Buffer Memory

The A68AD-S2 is equipped with a buffer memory (which is not
battery backed) for the communication of data with a programm-
able controller CPU. Explanation will be given for the assignment
and data configuration of this buffer memory.

For the read and write operation procedures by the sequence
program, refer to Section 6 (page 6-1).

3-11
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3.4.1 Assignment of buffer memory

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
Read and write from CPU
5 CH4 averaging time, count
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 CH2 digital output value
12 CH3 digital output value
13 CHA4 digita! output value
Read from CPU
14 CH5 digital output value
15 CH6 digital output value
16 CH7 digital output value
17 CH8 digital output value v
18 [
19
20
21
22
23
24 |
25
26 Not used
27
28
29
30
31
32
33 b
34 Write data error code :, Read and write from CPU
35 A/D conversion end flag " Read from CPU

> All 16-bit data.

[ POINT |

The addresses 10 to 33 of buffer memory are areas
exclusively used for reading from a programmable control-
ler CPU. Writing to these addresses will cause misopera-
tion.
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3.4.2 Contents and data configuration of buffer memory

This section describes the contents and data configuration of
buffer memory for each item. '

(1) Specification of the use-channels (Address 0)
(a) Specify the channels for which A/D conversion processing
is required by channels.

b15b14b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

—|=|=|=1—|=]—1{— |CH8|CH7|CHE|CH5|CH4|CH3|CH2]CH1

Ignored Channel specification
1: A/D conversion required
0: A/D conversion not required

(b) In order to reduce sampling time, the use-channel specifica-
tion can be changed by the sequence program. (For details,
refer to Section 6.2.2 on page 6-4)

(c) When the power is turned on, 00FF.(225) which specifies
A/D conversion for all the channels is set.

Example:

To specify channels 1, 3, and 4 only are for A/D conversion.
Sampling time can be set to 7.5 ms by entering 000D.(13)
for specifying the channels to be used.

b15b14 b13b12b11b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

olojojoflolo|lo|o|ojo|o]of1]1|0]1]|=000D:(13)

CH8 CH7 CH6 CHS CH4 CH3 CH2 CH1

(2) Averaging processing specification (Address 1)
(a) When the power is turned on and the A/D conversion ready
signal of AGBAD-S2 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 b8 b8 b7 b6 b5 b4 b3 b2 b1 b0

CH8 | CH7 | CHB | CH5| CH4 | CH3| CH2 | CH1 | CHB | CH7 jCHB | CH5 | CHA | 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 10000ms

[ POINT |

if a value outside the above range has been written,
setting error occurs and the buffer memory is rewritten.
However, the A68AD performs A/D conversion processing
at the averaging time or count previously set.

(4) 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.

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 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
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(5) Write data error code (Address 34)

a) When data is read from the programmable controller CcpPU,
the A68AD-S2 makes a data range check for the number of
channels used once only. When one of the values is outside
the range, the A6BAD-S2 sets an error code in 16-bit binary.
For details of error codes, refer to Section 8.1 (page 8-1).

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

c) When several error codes have occurred, the data error
code, which has been detected by the A68AD-S2 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 A68AD-S2 stops
flickering. (Section 4.2 on page 4-2).

(6) A/D conversion end flag (Address 35)
(a) The A/D conversion end flag is processed once when the
setting for address 0, where A/D conversion channels are
specified, is changed.
+« When the specification of the use-channel is changed
from 0 to 1:
The A/D conversion end flag for the relevant channel is
changed to 1.

* When the specification of the use-channel is changed
from 1 to O:
The A/D conversion end flag for the relevant channel is

changed to O.

(b) The A/D conversion end flag is provided for each channel.

b15b14 b13b12b11b10 b8 b8 b7 b6 b5 b4 b3 b2 bi bo

0(0)0]|0j0|0}O0]| O [CH8CH7[CHE CH5{CHA4|CH3[CH2ICH1

A/D conversion end flag
1 : A/D conversion end
0 : A/D conversion incomplete

(c) With averaging processing specified, the A/D conversion

end flag is changed to 1 after digital values that have been
obtained by averaging processing of averaging count or
time is stored in the buffer memory.
For example, when 10 counts are specified for averaging
processing for channel 1, the average value obtained after
10 counts of A/D conversion is stored in the buffer memory
and the A/D conversion end flag is changed to 1.

(d) By the time A/D conversion READY(X1) is turned ON after
power-on, 00FFH(255) is stored since A/D conversion has
been completed once for channels 1 to 8. ‘

(e) The A/D conversion end flag can be used as an interlock to
read the digital values of the channel for which averaging
processing is specified. For further details, refer to Sections
5.2.6 and 5.3.6.
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4. HANDLING

This section describes the handling instructions, nomenclature,
maintenance, and inspection of the A68AD-S2.

4.1 Handling Instructions
(1) Protect the A68AD-S2 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)
/0 terminal block terminal screw (M3 screw) 39 to 59
/O terminal block mounting screw (M4 screw) 7810 118

(5) To load the module onto the base, press the module against
the base so that the hook is securely locked. To unload the
modaules, push the catch on the top of the module, and after the
hook is disengaged from the base, pull the module toward you.
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4.2 Nomenclature

——
A68AD-S2
Test mode terminals | Rgs O] RUN LED |
Prior to offset/gain set- @‘— Indicates the operating status of AG8AD.
ting, connect together (Normal mode)}
terminals 1 and 3. OFF SET ON:  During normal operation
Q' Flicker: At write data error or A68AD-S2 hardware
GAIN error
Qo— OFF: 5V power off or watch dog timer error
(Test mode)
ON:  When the OFFSET switch or GAIN switch is |.
'@l located at the ON position.
1 OFF: When both the OFFSET switch or GAIN switch
\ 1 1 is located at the OFF position. '
TESTl 3| 2|
3
Y s CHANNEL select switch |
';' ggM 6| . Used to select a channel for the offset adjustment and
vl s gain adjustment.
e[ L8 {No processing at positions 0 and 9.)
H| COM]|_10
2| FG 1 11
cf & o 13 OFFSET switch I
H|{ COM]| 14 . . .
3| Fa A1 15 At the ON position, stores the applied analog input
- V|l 16| value into the A68AD-S2 as an offset value.
Ccl i+ 17
H| COM]| 18] |
ALEG I o= GAIN switch |
ﬁ J’OM 22 2 At the ON position, stores the applied analog input
5| G 23 value into the A68AD-S2 as a gain value.
- Vsl 24
Ci I+ 25
H| COM || 26
6{ FG 27
Vx| 28
Cl I+ | 29
Hf com]| 30
7\ G 3
" 32
Cl 1+ 33
H| COM]| 34
LFG [ |35
| 361
éNALO& 38
AD
0 ~ 10V
~ 20mA @

Switches marked :’ are valid only in test mode. For details,
refer to Section 7.1 (page 7-1).

Terminal No. Signal name Terminal No. Signal name Terminal No. SIgrnaI name
1 TEST 13 V+ 25 V+
2 Vacancy 14 I+ 26 1+
3 TEST B 1CH3 1 —Ccom 27 CH6 —56m
4 Vacancy 16 FG 28 FG
5 V+ 17 V+ 29 Vi
6 1+ 18 1+ 30 1+
7 CHI—Com 19 CHA oM 31 CHT —Zom
8 FG 20 FG 32 FG
9 V+ 21 V+ 33 V+
10 P I+ 22 I+ 34 1+
T CH2—&om 23 CHS =5 35 CH8 —Com
12 FG 24 FG 36 FG

37 Vacancy
38 ANALOG GND

42
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4.3 Wiring

4.3.1 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.

4.3.2 Module connection example

-

(1) Voltage input

Signal source: 0 to

*1 shield

GND

*
N

(2) Current input
Signal source: 0 to £20mA CH8

*1: For the cable, use a two-core twisted shielded wire.
*2: Indicates the input resistance of the A68AD.
*3: For current input, be sure to connect the terminals (V+) and (1+).
*4: If noise or ripple is generated at the extemal wiring, connect a capacitor of approximately
0.1 to 0.47uF (25V or more voltage resistance pares.) between terminals V and COM.
*5: If there is excessive noise, grouna tne moauie.
*6: The internal resistance value will differ according to the hardware version.
Hardware version K and above: 500kQ
Hardware version J and below : 15kQ
Confirm the module hardware version with the label attached to the front of the module.

Software version
Hardware version

POINT |

(1) The FG terminal of the A68AD-S2 and the FG terminal of the
power supply module are not connected together internally.

(2) When two or more channels are to be used for one module of
the A6BAD-S2, refer to Section 2.3.
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4.4 Maintenance and Inspection

The A68AD-S2 requires no special maintenance or inspection. For
general information see the A CPU User's Manual.
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5. PROGRAMMING

5.1 Program Preparing Precautions
5.1.1 Initial setting

Before analog to digital conversion begins it is necessary to write
certain initial data to the buffer memory. This data consists of the
averaging time or count and specification of the sampling method
required (See section 3.4.1).

The most convenient way to write this data to the buffer memory
is to use a single "TO” type instruction as shown in the example
below:

M8038

— } [mov k2 D0_|—1

-
[mMove  H20 D1 }—¢
C
{mMove ko D2_}—4¢
ot
. [move k1000 D3 }—¢

b }—— [P Hoooc ko Do ke }—

Buffer
address
D0 } K2 0 | Number of channels
Loaded simultaneous- . . R
D1 H200 f
o2 | o ly into buffer addres- 1 Averaging ;?roce.ssmg specification
ses 0-3 2 CH1 averaging time, count
D3 K1000 3 CH2 averaging time, count
4 CH3 averaging time, count

g

The above example sets the number of channels to 2 (i.e. DO),
specifies channel 2 for count averaging (i.e. D1), and sets channel
2 count setting to 1000 (i.e. D3).

The AB8AD is located in the main base in the slot with head
element number X/Y CO.

5-1
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The initial data may also be written using individual "TO” type
instructions for each buffer address, in this case always execute in
the following order:

=

Y

Set averaging time or averaging count

Initial setting of AGSAD

\

Averaging processing specification

Is channel for A/D
conversion changed?

Specification for the use-channel

-

A A

Read 4of digital output value

Fig. 5.1 Initial Setting Procedure

When this procedure is used, the previous example must be
programmed as follows:

p—q———TOP HoOC ko0 k2 K1]—%
p———Top Hoooc k2 Ko K2 }—4
t———{Top Hoooc K3 Ki000 K1}—4
L T7op Hoooc K1 M200 Ki}—y

i.e. The count setting (K1000) is loaded into buffer address 3
before averaging processing specifications, M200, is loaded into
address 1. If this order is changed a write in error may occur. This
will cause the run LED on the A68AD to flicker. Error status may
also be found by monitoring buffer memory address 34.

This error occurs because the A68AD is normally in run mode. If
averaging processing specification is made, the A68AD im-
mediately looks for the relevant averaging data. If this data has not
already been written to the unit an error is registered.
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5.1.2 Details of processing performed when use-channel specification is written

The following processing is performed when the use-channel
specification is written.

(1) Initialization of averaging processing

To perform averaging processing, the data stored in the
AB8AD-S2 (read from and write to the sequence program are
prohibited) is initialized.

The digital values stored in the buffer memory remain the data
that were present before the specification of the use-channel.
For example, when the use-channel specification is made for
the channel for which the averaging processing using 50
samples has been were specified after completion of 30
samplings, the data obtained from 30 samplings is cleared and
averaging processing proceeds starting from the initial state.

(2) A/D conversion end flag reset

The A/D conversion end flag (address 35 in the buffer memory)
for channels 1 through 8 is reset.

5.2 Programming Instructions

This section describes the specification of the use-channel, the
specification of averaging processing, read of digital output vaiue
and write error code, and application examples.

For further details of instructions, refer to the Programming
Manual. When the unit is used in a remote I/O station, refer to the
Data link User’'s Manual.

REMARK

With the AOJ2CPU, a constant (K, H) cannot be designated for the TO
command. Write the constant by setting data in the T, C and D devices.

(Example)

1} : {Mov | Hu | DO |—¢

To[ Ho | ko | Do | k1 }—
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5.2.1 Specifying of the use-channel

(1) Set the A/D conversion channels at address 0 of the buffer
memory.

{(2) The use-channel can be specified channel by channel.

(3) When the specification of the use-channel is written, averaging
_ processing data is initialized and the A/D conversion end flag is
reset. For further details, refer to Section 5.1.2.

(4) Program example '
To carry out A/D conversion at channels 3 and 5

Initial setting instruction

‘ X0ee Xeai
[ { b LPLS Me J-‘
Mo H K H K
F {T0 9060 @ 0014 1 31 Write the use-channel

b b8 b7 b6 b5 b4 b3 b2 b1 b0

olofafol1]of1|ofo]=> Hooa (k20

CH8 CH7 CH6 CH5 CH4 CH3 CH2 CH1

5.2.2 Setting of averaging time or averaging count

(1) Set the averaging time or averaging count to each channel for
which averaging processing will be performed.

(2) Be sure to set the averaging time or averaging count before
specifying the averaging processing.

(3) Set value
Time: 20 to 10000ms (Set the time in units of 10ms.)
Count: 1 to 4000 times

(4) Program example
To set the averaging time of 1000ms to channel 1 and the
averaging count of 10 times to channel 3

Initial setting instruction

X888 Xep1
——}

CPLS
M1

H K
-LT0 0088 1800

Write to channel 1

SR NXR
X =R =

H
£70 0800 16 Write to channel 3
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5.2.3 Averaging processing specification

(1) Specify the channels for which. averaging processing will be
performed, and also specify whether the processing method is
count averaging or time averaging.

(2) Be sure to specify the averaging processing method after
setting the averaging time and/or averaging count.

(3) Program example
To specify time averaging processing at channel 1, sampling

processing at channel 2, and count averaging processing at
channel 3.

CH8 CH7 CHB CH5 CH4 CH3 CH2 CH1 CH8 CH7 CH6 CHS CH4 CH3 CH2 CH1

oflofjo|olof1|o|1]o|o]o|ofo|o]o|1|2> Hsor

Specification of channel  Specification of time/count
for averaging processing averaging

Initial setting instruction

! xae wess

t £ 1} {PLS Me
Me

— —LTQ EGBB 'f I‘8‘1531 §

5.2.4 Read of digital output value

Set averaging processing specification
at the above value.

(1) The digital output value is read in 16-bit, signed binary.
(2) Program example

To read the digital output values of channels 1 to 3 to the D5 to 7.

Digital output value read instruction

Y xeeo xed:
|1 xege xep crron Bees fo 05§ o]
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5.2.5 Read and reset of write data error code

(1) Any error code is set at address 34 of the buffer memory in
binary. For details, refer to Section 8.1 (page 8-1).

(2) Only the first error code to occur, is stored. For details, refer to
Section 3.4.2 (page 3-10).

(3) Reset the error code from the programmable controller CPU.

(4) Program example
a) To read the error code to D3 and output it to Y100 to 107 in

BCD.
Error code read command
L—L XB“0,0 xgi?l —LFROM EGGG §4 D3 I§ j Error code is read to D3.
{BCD D3 5%03 Error code is output to the Y100 to 107
: in BCD code.

b) To reset the error code

Error code reset command

1
‘: xa}‘?‘a xa:? {PLS Mo
Mo H K K K L .
t {10 0806 34 -] 1 0 is written to address 34 of buffer

' memory and error code is reset.
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5.2.6 Read of A/D conversion end flag

(1) With the specification of the use-channel set at "A/D conver-
sion,” the A/D conversion end state can be confirmed by
reading the A/D conversion end flag (at address 35 in the buffer
memory).

(2) To use the A/D conversion end flag as an interlock for reading
digital values, use the following procedure.

A/D conversion
end flag read

y

Start A/ID conversion by setting Upon entry of the use-channe!
the use-channel. specification for --- specification, the A/D conver-
e‘eers';z':,‘,'a"t channel to "A/D con- sion end flag is reset.

A

Read A/D conversion end flag

Is relevant channe! A/D
conversion end flag ON?

Read digital values in the relevant
channel
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(3) Program example
To read digital value of channel 1 to D10 upon completion of
A/D conversion by specifying "500ms averaging processing”

for it:
Initial setting write specification
xe}ga Xe®1 P Initial setting write is converted into
t ;3 ik {PLS Me
pulses.
ne. H -
—i MOV geo1l Do H Use-channel specification data is set.
L r H Time and averaging processing is set
thov 6101 o1 N for channel 1.
- _ MOV '.’(:08 D2 H (slgannel 1 averaging time of 500 ms is
r —LT0 gaaa 'é Do § 2 Initial setting data is written
Read instruction
X098 Kes1 H § K . :
! 3 1F -LFROM B@9@ S D2 1 H The A/D conversion end flag is read.
» - K2 The A/D conversion end flag state is
tnou 02 M16 3} ansferred to M16 through M23. -
4
- L|"16l——f:r-'iz(:m gaee '1(3 pie '1( H Digital value is read to D10 upon com-

pletion of channel 1 A/D conversion.
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5.2.7 Application circuit examples

(1) Checking the magnitude of the analog signal
Program which turns on Y100 when the digital output value of
channel 1 is 700 or more, turns on Y101 when it is between 600
and 700, and turns on Y102 when the value is negative.

Execution instruction

X088  Xept H K K .
e 2 t— —FROM @oe8 1@ 14 1 J{ Digital value of channel 1, is read to DO.
X008 xao1 K When digital output value is 700 or more
2 —i¢= 7 - ,dig P .
e 0o vieo )‘ Y100 is turned on.

= 4 When digital output value is between 600 and
—{ 6088 be o W 7’09 06 =ryte1 700, Y101 is turned on.

When digital output value is negative, Y102 is
turned on.

Do e Y102

(2) Digital display of analog signal
Program which outputs the digital output value of channel 1 to
Y110 to 11F in BCD and turns on Y120 when that value is

negative.
Execution instruction
H K K }l - S

38 {FROM 0008 10 Do 1 Digital value of channel 1, which is read to D0.
56 'é pe <v¥128 > When DO is negative, Y120 is turned on.

Negative value of DO is converted into a

| S — A
NEE 0o H positive value.

62 CBCD DO %% o ’gl'éeovalueofDOisoutputtotheYﬂOto11Fin
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(3) Circuit which change a gain to 4, 2, 1/2, and 1/4 times by

program

The digital output values are changed to the following
gains;(all digital value must be > 0)

Channel 1
Channel 2
Channel 3
Channel 4

Execution instruction

X1
—

4 times
2 times
1/2 times
1/4 times

—{ From | Ho | ko |

Do | Ka

b ]

D1| K1

e

——— sFr |

p2 | K1

b sm |

T T T TT

Digital output values of channels 1 to 4, which have
been converted from analog values, are read to the
DO to 3.

The value DO is shifted 2 bits leftward and the
digital output value of channel 1 is quadrupled.

The value of D1 is shifted 1 bit leftward and the
digital output value of channel 2 is doubled.

The value of D2 is shifted 1 bit rightward and the
digital output value of channel 3 is halved.

The value of D3 is shifted 2 bits rightward and the
digital output value of channel 4 is quartered.
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6. TEST OPERATION AND CALIBRATION

6.1 Offset/Gain Setting

This section describes offset/gain setting and parameters to be
checked by the time operation is started.

See also the ACPU 'User’s Manual.

Change the output characteristics as follows. The unit is factory-
set to an offset value of OV and a gain value of 5V.

C stn )
!

Connect terminals 1 and 3 to put the
unit into TEST mode.

NO

\

Set the channel select switch on the
front of unit to the required channel
number. (Do not set to channel 0 or 9)

Voltage adjustment?

YES Voltage

NO Current

Apply offset voltage to the input termin-
al of channel to be calibrated and set
the OFFSET switch to the up position.
When the RUN LED turns on, the ap-
plied voltage is stored into the A68AD-
S2 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 ap-
plied current is stored into the A68AD-
S2 as the offset vaiue.

:

| J

Apply gain voltage to the input termina!l
of channel 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 A68AD 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 A68AD as the
gain value.

T

Have the setting
of ali channels been
completed?

YES

Open the circuit across TEST terminals.

A

—

Complete )
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POINT ]

1. The offset value and gain value are stored in the
AGSAD-S2 and are not erased if the power is turned off.

2. Perform the offset/gain setting with the CPU in stop
mode. When the unit is set to test mode, A/D conver-
sion is stopped on all channels. Therefore, use the A/D
conversion ready signal as an interlock.

3. Perform the offset/gain setting within the range —10 to
0 to +10V DC or —20 to 0 to +20mA DC. If set outside
this range, the maximum resolution and overall accura-
cy may not be within the ranges specified.

6.2 Checks before Starting

{Number Checking Point Description Check

1 Loading of module Is the /O assignment correct?

Has offset/gain been set for all channels used?

2 Offset/gain setting Are set values correct?

Has the unit been returned to normal mode by
opening the circuit across TEST terminals?

Are terminal block connections correct?

Are terminal screws of terminal block tightened

3 Connection to A68AD-S2
securely?

Is the wire size correct?

Table 6.1 Points for Checking
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7. TROUBLESHOOTING

This section describes errors, which may occur during the use of
the A68AD-S2, and troubleshooting procedures for such errors.

7.1 Write Data Error Code List

The following three errors may occur during the write operation of
the number of channels, averaging processing specification,
averaging time, and averaging count. The numeric value of the
error code enclosed in ;_: indicates the channel number for which
the error has occurred.

Description Error Code
A value other than 20 to 10000ms has been set as an

averaging time set value.

A value other than 1 to 4000 times has been set as an
averaging count set value.

Table 7.1 Types of Write Data Error Codes

[POINT |
1.0 and:_: of write data error code are used

only to make differentiation between averaging time
and averaging count, respectively. The individual
numerals do not have any significance.

2. When an error has occurred, check the write data error
code, reset the error code, and then write the corrected
data. (Refer to Section 3.4.2 on page 3-10.)

Example:
(1) Error code 32 has occurred
Since the averaging time of channel 3 is wrong,
change the value to within the range 20 to 10000ms.
(2) Error code 88 has occurred
Since the averaging count of channel 8 is wrong,
change the value to within the range 1 to 4000 times.

7-1
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7.2 Troubleshooting

This section describes simple troubleshooting procedures for use
of the ABBAD-S2. For problems relating to the CPU unit, refer to
the A CPU User's Manual.

7.2.1 Troubleshooting flow chart

o

| “Flow chart used when “RUN” LED

"RUN" -
LED of A68AD-S2 has flickered”

flickers.

"Flow chart used when "RUN” LED
has turned off”

“"RUN" LED of A68AD-S2
turns off.

"Flow chart used when digital output

Digital output value can-
value cannot be read”

not be read.

Data, such as
the number of channels,
cannot be written.

YES "Flow chart used when data, such as
the number of channels, cannot be
written”

7-2
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7.2.2 Fldw chart used when "RUN” LED has flickered

C "RUN” LED flickers. )

h 4

Read write data error code from buffer
memory.

Setting error of
averaging time or
averaging count

. |Please return the module to the nearest

sales representative together with de-
tails of trouble.

Check write data.

Check if averaging time or averaging
count has been set before averaging

processing is specified.




D)

C "RUN" LED turns off.

Is the circuit open across

NO

7. TROUBLESHOOTING | /MELSEC -A

7.2.3 Flow chart used when "RUN” LED has turned off

test terminalmy

Y

Monitor the input signal of AG68AD
watch dog timer error.

Watch dog timer error

Open the circuit across test terminals 1
and 3.

A

©

NO

C

signal OFF

Complete

D)

y

Since possible cause is insufficient
power capacity, calculate current con-
sumption.

Please return the module to the nearest
sales representative together with de-
tails of trouble.

Is power capacity OK?

NO

y

Recheck by loading and unloading the
ABBAD.

Respecify power supply module used.
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7.2.4 Flow chart used when digital output value cannot be read

G)igital output value cannot be read.)

Read any error step number with
peripheral equipment.

Error_occurs at

NO

the instruction.

Monitor D3008 by use of peripheral
equipment.

D9008 is 41.

D008 is 40.

NO
D9008 is 46.

Check the /O number of A68AD-S2 and
the /O number or instruction.

Y

Check the stage number setting switch
of extension base unit.

CPU module failure NO

Base unit failure NO

CPU module is normal.

Base unit is normal.

YES A68AD-S2 failure

AB8AD failure
YES

NO

ad

Please return the module to the nearest
sales representative together with de-
tails of trouble.

!

Check if the condition for executing
instruction is on.

!

Check if the address of buffer memory
in the instruction is the address
of digital output value of channel from
which data will be read.

!

Read and check the setting number of
channels for which A/D conversion will

be made.
'

Check the wiring method for analog
input (voltage or current) of AGBAD-S2.

!

Check if offset/gain setting is proper.

'

Disconnect the wiring of analog input of
A68AD-S2, input voltage by use of
stabilizing power or battery, and moni-
tor digital output value.

AB8AD-S2 failure

if digital output value proper?

External wiring is affected by noise.
Examine grounding method.

1B (NA) 66213-A
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The following contents are written into D9008 when an error-has occurred during
execution of the or instruction to the A6BAD-S2.

Content
(BIN value) of
Special Register
D9008

CPU Status Error and Cause

and|TO |instructions cannot

be executed.
40 Stop Hardware failure of A6BAD-S2 (spe-
cial function module), CPU module,
or base unit.

When the or instruction

has been executed, access has been
made to the special function module

4 Stop but no answer is returned.

The accessed AG68AD-S2 (special

function module) has failed.
Access has been made ( or
Stop instruction has been executed)
Continuous to a slot where the A68AD-S2 (spe-
46 operation can be cial function module) is not loaded.
performed by The content of or in-
the setting of struction is incorrect or the stage
parameter. number setting of extension base

unit is incorrect.
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7.2.5 Flow chart used when data, such as the use-channels, cannot be written

The use-channels
cannot be written.

Read any error step number with
peripheral equipment.

NO

Error occurs at
the instruction.

Monitor D9008 by use of peripheral Read the write data error code and take
equipment. corresponding cortrective action.

D9008 is 40. YES

CPU module failure
NO

A68AD-S2 failure
YES

D9008 is 41. Is CPU module normai?

NO
D9008 is 46.

Base unit failure
Check the /0 number of A68AD-S2 and NO

the /O number of instruction.

Is base unit normal?

i YES )
Check the stage number setting switch o AEBAD-S2 failure
of extension base unit. ’

Please return the module to the nearest
sales representative together with de-
tails of trouble.
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APPENDICES

APPENDIX 1 Precautions to be Taken to Replace the A68AD is with the A68AD-S2

When the A68AD is to be replaced by the A68AD-S2 in the existing
system operating with the A68AD, change the A/D conversion
channel specification program.

Iin the case of the A68AD-S2, it is necessary to change the program
since the A/D conversion channels are specified channel by
channel. For details of the program, refer to Sections 6.2.1.
Wiring connections, digital value read, and averaging processing
specification do not need to be changed since they are the same as
with the A68AD.

For differences between the A68AD-S2 and the A68AD, refer to
Section 1.1.

An example of changing the A/D conversion channel specification
is given below.

Initial

setting
instruction b4 @'8 8 X 8"8 i

{PLS He TO instruction converted into pulses
He H K P
k —{70 @668 & o400 Use-channel specification written

Change “K4” to "HOOOHF(K15)" to specify A/D conversion for channeis 1 through 4.
Change "K7” to “HO055(K85)" to specify A/D conversion for channels 1, 3, 5, and 7.
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APPENDIX 2 External View

M3 (0.12) X 0.5 (0.02) X 6 (0.24)

(Terminal screw) ®©
L 42017) S
' o~
/A -
Aesap-s2

RUN
)
OFFSET Q

GAN g

g

8.6

|
J
==
] __J

Printed circuit board

e e o
250 (9.84)

[

N

e

R

~

6 (0.24) 10 (0.39) 18
4.2 (0.17) 106 (4.17) 25 {0.98) (0.71)
131 {5.16) 37.5 (1.48)

Unit: mm (inch)
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WARRANTY
Please confirm the following product warranty details before starting use.

1. Gratis Warranty Temm and Gratis Warranty Range

If any faults or defects (hereinafter “failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost 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 shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term 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 precautions, etc., given in the instruction manual, user's manual and caution labels
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 into 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 shall 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 (including repair parts) is not possible after production is discontinued.

3. Overseas service

Overseas, repairs shall be accepted 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 other duties.

5. Changes in product specifications

The specifications given in the catalogs, manuals or technical documents are subject to change without prior notice.

6. Product application

(1) In using the Mitsubishi MEL.SEC 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 controller 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, applications 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 excluded 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 life 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.



A/D converter module type A68AD-S2

User’s Manual

MODEL|  A68AD-S2-USERS-E
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