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® SAFETY PRECAUTIONS @

(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 programmable logic controller
system.

In this manual, the safety instructions are ranked as "DANGER" and "CAUTION".

___________________________________________________________________________________________________

Indicates that incorredt handling may cause hazardous conditions,
@ DANGER resulting in death or severe injury.

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

e ——————————

---------------------------------------------------------------------------------------------------

Note that the ACAUTION 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]

<> DANGER

« Install 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 PLC module.
Otherwise, trouble could result from erroneous output or erroneous operation.

(1) The analog output state will differ according to the setting state of the various functions for
controlling the analog output.
Take special care when making the settings.
Refer to section 3.3 for details on the analog output state.

(2) If there is a fault in the output element or the internal circuit, correct outputs may not be
possible or erroneous outputs may be made.
Provide a circuit to externally monitor output signals that could lead to major faults.

» When DC15V power is supplied exterhally, make so that this is a system that will
simultaneously be turned on and off with the A616DA system. If the power for the A616DA
system is turned on/off while external power is being supplied the erroneous output could
cause an accident. :

/\CAUTION

« Do not bunch the control wires or conmmunication 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.

» At power ON/OFF, voltage or current may instantaneously be output from the output
terminal of this module. In such case, wait until the analog output becomes stable to start
controlling the external device.
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[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.

e 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 drop.

For use in the environment of frequent vibration, tighten the module with screws.

» 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.

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

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

[WIRING PRECAUTIONS]

/\CAUTION

¢ Always ground the FG terminal for the PLC.
There is a risk of malfunction.

« 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 form the rating or incorrectly wiring the product
could result in fire or damage.

» Tighten 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 circuits 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 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.

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

» Before loading or unloading the communication board, communication module or memory
board to or from the GOT, always switch off the GOT power externally in all phases.
Not doing so can cause a module failure or malfunction.
If the terminal screws are loose, it could result in short circuits, five or erroneous operation.
Overtightening can cause a drop, short circuits 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.

» Before handling the module, always touch grounded metal, etc. to discharge static
electricity from the human body.
Failure to do so can cause the module to fail or malfunction.

[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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1. INTRODUCTION /MELSEC -A

1. INTRODUCTION

This manual gives specifications, handling, programming and
other information on the A616DAI digital-to-analog converter
module (referred to as “A616DA”) for use with a MELSEC-A series
CPU module.

The A616DA allows a 16-bit signed binary (data part: 12 bits) value
defined from the ACPU to be converted into a 0 to 20mA current
and to be output to 16 external devices.

1.1 Features

(1) Allows digital-to-analog conversion for 16 channels.

The A616DA can output analog values (current) to 16 external
devices. (The channels are non-isolated.)

(2) Allows D/A conversion to be enabled/disabled per channel.

D/A conversion can be performed for only used channels by
disabling unused channels for D/A conversion in the sequence
program.

(3) Allows analog output to be enabled/disabled on a channel
basis.

Analog value output can be enabled or disabled for each
channel by the sequence program.

The channel disabled for analog output provides an analog
output value of OmA.

(4) Allows analog output to be held (for all channels) at STOP of
ACPU.

A jumper allows analog output to be held or not held when the
ACPU stops.

(5) Allows offset/gain adjustment to be made without potentio-
meters.

The offset and gain values can be specified by the UP/DOWN
switch for each channel.
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1. INTRODUCTION /MELSEC A

1.2 Generic Names of CPUs

The three generic CPU names used in this manual include the

following CPU types:

(1) Building block type CPU

A1CPU(P21/R21)
A2CPU(P21/R21)
A2CPU-S1(P21/R21)
A3CPU(P21/R21)
AINCPU(P21/R21)
A2NCPU(P21/R21)

A2NCPU-S1(P21/R21)

A3NCPU(P21/R21)
A3HCPU(P21/R21)
A2ACPU(P21/R21)

A2ACPU-S1(P21/R21)

A3ACPU(P21/R21)

A2UCPU
A2UCPU-S1
A3UCPU

A4UCPU
A73CPU(P21/R21)
A3SMCPU(P21/R21)

.A81CPU

Q2ACPU

. Q2ACPU-S1

Q3ACPU
Q4ACPU
Q4ARCPU

(2) Small-type building vblock type CPU

A1SCPU(S1)
A1SJCPU(S3)
A2ASCPU(S1/S30)
A1SJHCPU(S8)
A1SCPUC24-R2
A1SHCPU

(3) Compact type CPU

A0J2CPU(P23/R23)
AOJ2HCPU(P23/R23)
A52GCPU(T21B)

A2SCPU(ST)
A2SHCPU(S1)
A2USHCPU-S1
Q2ASCPU(S1)
Q2ASHCPU(S1)
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2. SYSTEM CONFIGURATION /MELSECA

2. SYSTEM CONFIGURATION
2.1 Overall Configuration

2.1.1 Building block type CPU system

CPU module

Building block
type CPU

U

Type

LT

l e e

Main base *2

A32B *1
D/A converter module Type A35RB
A38B
Type AB616DAI ﬁ
/-/ﬂ_-\.

Extension cable

AC06B
Type ACi12B
AC30B

Power supply module

Type A68P

Type AB5B

Fig. 2.1 Building Block Type CPU System Configuration

An extension base-cannot be connected to the A32B.

2) *2.----- When using the A73CPU,A81CPU, the basic base will be the following.
« A73CPU : A74B (A616DAV cannot be used with A74B)

- A81CPU . A78B (Expansion base cannot be connected.)

241




2. SYSTEM CONFIGURATION » /MELSECA

2.1.2 Compact type CPU system

CPU unit

Type Com;éz;thj type

T

AU

Extension cable 1/0 cable
D/A converter module A0J2C01
A58B A0J2C04B
Type Type Type A0J2C03
Atan A0J2C108 A0J2C06

Type AB16DAI

+15V DC supplyl
170 unit
A0J2 I/0
Type unit

=

Power supply module

Type ABBP

Fig. 2.2 Compact Type CPU System Configuration
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2. SYSTEM CONFIGURATION / MELSEC-A

2.2 Applicable A-Series Systems

(1) The A616DA can be used with the following CPU modules:

Applicable models

A0J2CPU A3UCPU A1SJHCPU(SS)
A0J2HCPU A4UCPU A1SCPU(S1)
ATNCPU A73CPU A1SCPU24-R2
A2NCPU A81CPU A1SHCPU
A2NCPU-S1 A1CPU A2SCPU(S1)
A3NCPU A2CPU A2SHCPU(S1)
A3HCPU A2CPU-S1 A2ASCPU(S1/830)
A3MCPU A3CPU A2USHCPU-S1
A2ACPU Q2ACPU - Q2ASCPU(S1)
A2ACPU-S1 Q2ACPU-S1 Q2ASHCPU(S1)
A3ACPU Q3ACPU A52GCPU
A2UCPU Q4ACPU Q4ARCPU
A2UCPU-S1 A1SJCPU(S3)

(2) The number of A616DAs used is unlimited if within the range
of the /O points of the CPU module used.

(3) The A616DA may be loaded into any slot on the base unit with
the following precautions:

(a) When using the A616DA with the A55B or A58B extension
bases (i.e. those without power supplies), select the power
supply for the main base unit in accordance with the
relevant CPU module User's Manual.

{b) When used with the A3CPU(P21/R21), the A616DA cannot
be loaded in the last slot of the 7th extension stage in a
system for which /O allocation has been made or link X, Y
defined in the parameters.

. (These restrictions do not apply to ABNCPU, A3HCPU,
A3MCPU, A73CPU, A3ACPU.)

{(4) in a data link system, the A616DA may be loaded into any of
the master, local and remote I/O stations.
Refer to the MELSECNET. MELSECNET/B data link system
reference manual for examples of programs for remote 1/0
stations.

[ POINT |

{1) The A616DA cannot be used in an A0J2P25/R25
(remote 1/0 station).
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2. SYSTEM CONFIGURATION /MELSEC-A'

2.3 Notes on Cpnfiguring the System

(1) When using the A6161DA, an external power supply is
required to supply £15V DC to the A616DA.

(a) The MELSEC-A series A68P power supply module for use
on a base unit is available as a =15V DC power supply.
(For full information, see Appendix 3.)

(b) If the A68P power supply module is not used, the power
supply used must conform to the specifications given in
Section 3.7. In this case, it is recommended to use noise
filters with the A616DA. (See Section 4.6.3.)

(c) With DC *15V, make so that this is a system that will
simultaneously be turned on and off with the A616DA
system.

2-4



3 SPECIFICATIONS / MELSECA

3. SPECIFICATIONS

Gives general specifications, A616DA performance specifications,
IO conversion characteristics, etc.

3.1 General Specifications

Table 3.1 shows the common specifications of various units used.

item Specifications
Operating ambient o
temperature 0t055C
Storage ambient .
temperature 201075C
gf;';gﬂ;g ambient 10 to 90%RH, non-condensing
E(t:r)nr?giteyamblent 10 to 90% RH, non-condensing
Frequency Acceleration Amplitude Sweep count
0.075 mm
Under 1010 57 Hz — (0.003 in.)
. intermittent
Conforming o 10 times each
Vibration resistance to JIS B 3502, vibration 57 to 150 Hz 9.8my/s? E— .
inX,Y,Z
IEC 61131-2 directions
0.035 mm A

Under 10to 57 Hz — (0.001in) | (for 80 min,)

continuous

vibration | 57 45150 Hz 4.9m/s? S
Shock resistance Conforming to JIS B 3502, IEC 61131-2 (147m/s?, 3 times each in X, Y, Z directions)
Operating ambiance No corrosive gas

Operating height *3 2000 m (6562 ft.) max.

Installation location Inside the control panel
Overvoltage categry *1 | ll or less
Pollution rate *2 2orless

Table 3-1 General Specifications

*1: Indicates the distribution area where the device is assumed to be connected, from the public power distribution
network to the local machine device.
Category il is applied to the devices to which the power is supplied from a fixed equipment.
The surge resistace voltage of a rated 300 V device is 2500 V.

*2: This is an index which Indicates the occurrence rate of the conductive object in the anvironment where the device is
used.
Pollution rate Il indicates that only non-conductive pollution may occur with a possibllity of generating temporary
conductivity due to accidental condensation.

*3: Do not use or store the PLC under pressure higher than the atmospheric pressure of altitude Om.
Doing so can cause a malfunction.
When using the PLC under pressure, please contact your sales representative.
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3. SPECIFICATIONS /MELSECA

3.2 Performance Specifications

Current

0.53A for +15V DC/0.125A for —15V DC

Item Specifications Rse;:;?:‘t
Digital input 1) 16-bit signed binary (data part: 12 bits)
(ACPU to A616DA) 2) Setting range: 0 to 4095
Analog output (mA) 0 to 20 DC (External load resistance: 0 to 600Q)
(A616DA to external device)
Digital input Analog output
44000 +20mA :
/O characteristics Seé:t ion
2000 +12mA .
0 4mA
Digital value resolution 1/4000 —_—
(accura%‘/ g&gﬂﬁ‘iﬁgﬁg,{’,,&?ﬁ vaiue) | £0.6 (£120uA) (0.3 (60 p A) when the ambient temperature is 25°C) | ———
Sampling period (ms) 1.5 4+ 0.5 X {number of D/A conversion enable channels) Sgc;u?n
. . . . . Section
Conversion time (ms) 0.5 (time required for conversion from 0 to 20/20mA to OmA) 3.5.2
Absolute maximum output (V) | 15
Number of analog output channels | 16 channels/module —
1) Photocoupler isolated between output terminals and PLC power
Isolation supply. _
2) Non-isolated between A616DA channels.
Number of /O points 32 —
Terminals 38-point terminal block —_
Wire size (mm?) 0.75 to 2 (18 to 14 AWG) _
Solderless terminal V1.25-3, V1.25-YS3A, V2-S3, V2-YS3A _—
Internal current consumption 0.3
(5V DC) (A} :
External supply Voltage +15V DC/—15V DC Section
power* 3.7

External dimensions mmi(inch)

250{9.84) X 37.5(1.48) X 131(5.16)

Weight kg

0.69

- Table 3.2 Performance Specifications
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3. SPECIFICATIONS | /MELSEC -/4

1) Overall accuracy

Accuracy in reference to maximum value (20mA).

20mA — .

e Due to the operating environment
7 —— (ambient temperature, noise),
S there will be fluctuation within a
/. range of 20mA (£0.6%(%+120
S A)) '
S When the ambient temperature is
Ry 25°C, there will be fluctuation
LS within a range of 20mA +0.3%
R el (60 A)

0 4000

2) ¥ eeees One AB8P power supply module can supply =15V DC to two A616DAs.
(See Appendix 3 for full information on the A68P power supply module.)
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3. SPECIFICATIONS /MELSEC -/4

3.3 Analog Output Control Functions

(1} Table 3.3 gives various facilities for controlling analog output.

tem-

Description

Setting
Method

Analog output
HOLD/CLEAR
setting
(for all
16 channels)

(1) Using the jumper, specify whether the anaiog output at the time of STOP

(2

~

is held (HOLD) or cleared (CLEAR) when the ACPU is set to STOP by the
RUN key switch, etc.
(a) CLEAR setting:

STOP:---- OmA or offset value is output.

RUN ------ Digital value specified from the ACPU is converted into an
analog value and is output only while the output batch
enable flag (Y1B) is on.

{b) HOLD setting:

STOP:----- Analog value at the time of STOP is retained.

RUN ------ Digital value specified from the ACPU is converted into an
analog value and is output independently of the ON/OFF
state of the output batch enable flag (Y1B).

When the ACPU stops operation on detection of an error, the analog
output value is set to OmA independently of the analog output HOLD/
CLEAR setting.

Section 4.4.1

D/A conversion
disable channel
setting
{on a channel
basis)

(1

~—

Using the sequence program, specify the channel to be disabled for D/A
conversion in order to reduce the sampling period.
(All 16 channels are enabled for D/A conversion when the ACPU is
powered up or reset.)
(a} D/A conversion enable channel
---------- Performs D/A conversion of the digital value specified from
the ACPU.
(b) D/A conversion disable channel
---------- Does not perform D/A conversion of the digital value
specified from the ACPU.

Section 5.3.2

Analog output
disable channel
setting
{on a channel
basis)

(1)

Using the sequence program, specify the channel to be disabled for
analog value output.
(All 16 channels are enabled for analog output when the ACPU is powered
up or reset.)
(a) Analog output enable channel

---------- Outputs the offset value or an analog value converted.
{b) Analog output disable channel

---------- Outputs OmA.

Section 5.3.3

Table 3.3 Analog Output Control Functions

(2) As indicated in Table 3.4, analog output values depend on the
settings of the analog output control functions indicated in

Table 3.3.

Setting
combi-
nation

Execution
on status

Analog Output
HOLD/CLEAR
Setting

CLEAR

HOLD

Output batch enable
flag (Y1B)

ON

OFF

ON/OFF

Analog Output
disable channel
setting

Enable

Disable

Enable

Disable

Enable

Disable

D/A conversion
disable channel

setting

Enable

Disable

Enable/Disable

Enable/Disable

Enable/Disable

Enable

Disable|

Enable/Disable

When PLC CPU RUN

D/A conversion
value output

Offset
value

ov

Offset
value

ov

D/A conversion
value output

Offset
value

ov

When PLC CPU STOP

ov

Offset
value

ov

Offset
value

ov

Qutputs the analog output
value preceeding the stop

Offset

value

ov

When PLC CPU error occurs

ov

Remote I/O station link error
{when mounted to remote I/ station).

ov

Table 3.4 Analog Output Values
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3.4 1/0 Conversion Characteristics
3.4.1 1/0 conversion characteristics
{1) VO conversion characteristics
I/0 conversion characteristics are provided to convert a digital
value specified from the ACPU into an analog value and are
indicated by an inclination connected between an offset value
and a gain value.
(2) Offset value and gain value
(a) The offset and gain values are defined as follows:
1) Offsetvalue ---- Current output from the A616DA when
the digital value specified from the
ACPU is 0.
2) Gain value ------ Current output from the A616DA when
the digital value specified from the
ACPU is 4000.

(b) The factory-set offset and gain values are as follows:

1) Offsetvalue ---- OmA
2) Gainvalue ------ 20mA

{c) The offset and gain values may be changed in test mode
for each channel.

(3) YO conversion characteristic example

(mA) Z— Offset value Gai/n value
i
g / p
s 20 - =
£ ! t
=
© 15} 1 1 Practical
‘g I analog
£ 10F | output
<) | range
> 51 i R l
o
g |
< o9 1
1

Digital input value 4000

4095

Fig. 3.1 I/O Conversion Characteristic Example
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(4) Relation between offset/gain value and analog output

The resolution of the A616DA can be changed as appropriate
by the offset/gain value setting.

The analog value resolution and analog output value are
calculated by the following equations:

(gain value) — (offset value)
- 4000

(Resolution) =

_ (gain value) — (offset value)
(Analog output) = 2000

X (digital input value) + (offset value)
= (resolution) X (digital input value)
+ (offset value)

As the maximum analog value resolution of the A616DA is
2.64 u A, the variation of the analog output value for a change
of 1 in the digital input value may not be as calculated above.
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3.4.2 /0O conversion characteristics in response to offset/gain value changes

(1) Offset/gain values vs. I/O conversion characteristics

The relation between the following
offset/gain settings and 1/O conver- (mA)
sion characteristics is shown on the T
right. = 20 1
- - : -
§ @ —
No. | Offset Value | Gain Value S 15 \ 1(]5mA Practical
2 10 | analog
O] OmA 20mA % :_GmA 3 N output
5 3 | range
@ 4mA 20mA 5’ am ) : l
® 6mA 16mA g o ;
< [}
1
0 4000
Digital input value 4095
r- Example -——--------—=-----—————--- 1
: The analog output voltages are as follows at the digital input I
I value settings of 2000 and 1000 for the characteristic graphs :
, ©to . |
| No. | Digital Input Value | Analog Output Value :
|
' . 2000 10mA |
’ 0
l 1000 5mA !
l 2000 12mA l
| ® !
| 1000 8mA |
|
! 2000 11mA |
I ©)
| 1000 8.5mA }
|
e e e e e e e e ——— = - a

Fig. 3.2 Offset/Gain Values vs. I/0 Conversion Characteristics
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3.5 D/A Conversion Processing Time

The processing time required for digital-to-analog conversion and
output to the external equipment is calculated as follows:

(Processing time) = (sampling period) + (conversion time)

(a) Sampling period
------------- Cycle of D/A conversion processing for the same
channel.

(b) Conversion speed
------------- Time required for the analog value to change to
the set value.

3.5.1 Sampling period

(1) The A616DA performs D/A conversion for a D/A conversion
enable channel which is switched to another per 0.5ms.
A cycle of executing D/A conversion for the same channel is
referred to as a sampling period, which is calculated as
follows:

. L number of D/A conversion
(Sampling period) = 1_._5_.+ 05 X (enable channels ) (ms)

Constant

(2) The sampling period can be reduced by defining unused
channels as channels disabled for D/A conversion.

F- Example -= === ===~ m- - mmmmm e e e m—m - m

(1) The sampling period is as follows if channels 0 to F (16
channels) are enabled for D/A conversion.

Sampling period = 1.5 + 0.5 X 16 = 9.5 (ms)

(2) The sampling period is as follows if channels 4 to 7 and C
to F (8 channels) are disabled for D/A conversion.

r._____...___'___.__
e e e e a e

3.5.2 Conversion speed

(1) Indicates the processing time required for the analog value to
change to the specified value after D/A conversion processing.

(2) The maximum conversion speed (0 to 20mA or 20 to OmA) is
0.5ms.
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3.6 Function Block Diagram

AB16DA B B - !
WDT error fiag ,
X'IO
D/A conversion ready flag N RUN LED
! Xa1 Channel select
X2 peror flag OFFSET switch
SET.C | Offset/gain
Qutput batch enable flag | control GAIN " select switch
Yin+0B circuit UP$
, COWN UP/DOWN
d o | switch
1
|TesT
2
. !
' oA T OUTPUT
—.—O/‘.—' 3
! I 4 ]CH-O
—IO/A—I— 5
S : : . ]CH.1
t
% _:Q/A_'_. 7
@ 1 < { ! ) CH. 2
3 = ' : 8 :
'g § : c/. i 9
E [
g : | 10) o3
g 2 oAl 1
< 2 ! ! 12 ' CH. 4
[~
= c oAl 13 ]
2 I | CH.5
' .- 8 ' ; "
Es 53 oA $15
5 € ce M t 16 CH. 6
m @ 95 1 i
€ ° oA 017
< 7T ol 18] cH. 7
8 ) i -~ 1 | circuit : 19
' ! ! »—;20) CH.8
oA «—0 21
! ! 22} CH. 9
oA - 23
: ! 24] CH. A
a = 25
s o
——o—"a ] £—b 27
i : 28] CH.C
A € 29
| ! 30 CH.D
1 1 ' T
31
! 1 32] CH. E
oA ——033
] CH.F
34 )
l —+15Vv
rL X0\
—15V
GND

Fig. 3.3 A616DA Function Block Diagram
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3.7 External Supply Power (315V DC) Specifications

The A68P power supply module is recommended for use as a
power supply for providing £15V DC to the A616DA. (Full
information on the A68P power supply module is given in
Appendix 3.)

When the A68P power supply module is not used, the power
supply used to supply =15V DC to the A616DA must conform to
the specifications given in Table 3.5.

Item Specifications
+15V DC *+3% (14.55V to 15.45V)
Volitage :
—15V DC *+3% (—14.55V to —15.45V)
+15V DC 0.53A
Current*
—15vV DC 0.125A
Ripple voltage 50mVpp max.
Spike voltag 100mVpp max.
Transient output variation Within £1V

Table 3.5 External Supply Power {115V DC) Specifications

1) F eeeees The currents indicated in Table 3.5 are those for one A616DA.

3-10
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4. PRE-OPERATION SETTINGS AND PROCEDURES

4.1 Pre-Operation Procedure

( Start )

Specify analog output HOLD/CLEAR. |- See Section 4.4.1.

 Using a jumper, specify whether analog output
is held or cleared at the time of ACPU stop.

Load module.

* Load the AB16DA onto the specified slot.

Connect =15V DC.  feesess See Section 4.6.

« Connect 15V DC to the AB816DA for D/A

conversion.
Offset/gain setting ~ Jeeees See Section 4.5.
« Set the offset and gain values for the channels
used.
1
Wiring e See Section 4.6.

* Connect the A616DA and external devices.

4

Programming, debugging = e See Section 5.

* Write and check programs used for data trans-
fer between the ACPU and A616DA.

A

( Complete j

Fig. 4.1 Pre-Operation Procedure
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4.2 Handling Instructions
(1) Protect the A616DA and its terminal block from impact loads.

(2) Do not remove the printed circuit boards from the housing.
There are no user-serviceable parts on the boards.

(3) Ensure that no conductive debris can enter the module. If it
does, make sure that it is removed. Guard particularly against

wire offcuts.

(4) Tighten the screws as specified below:

Screw ’ Tightening Torque Range
I/0 terminal screw (M3 screw) 39to 58 N-cm
I/0 terminal block installation screw (M4 screw) 78to 118 N-cm

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

(Eenamma oo L1
Astepai

AUN
i

OFFSET
SET
GAN

Wl

=
=
FlEFEIEE .ﬂﬁﬁﬁlﬁﬁﬁﬁﬁﬁﬁﬁ]

e

No. Description Application
@ | Analog output 1) Used to hold or clear analog output at the time of ACPU stop.
HOLD/CLEAR setting 2) Factory-set to “CLR”.
pins
Jumper
(- ==

@ | Test mode terminals Used to select normal or test mode.
{(a) Disconnected --- Normal mode (to output analog values to external devices)
(b) Connected ------ Test mode (to set offset/gain values)

® | Power terminals 1) Input terminals for analog value output power supply (+15V DC).
2) Used for analog value output.

4-3
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No. Description Application
@ | “RUN” LED 1) Indicates the operating status of the A616DA.
2) Normal mode
(@) On seeemmemmereenienniieninaeene, Indicates that the A616DA is operating without
fault.
(D) Off --erveermeememienmrnneeniiiannne. + 5V DC is not supplied to the A616DA.

* A616DA is in WDT error.
» A616DA hardware fault has occurred.
« ACPU has detected an error and stopped

operation.
(c) Fastflicker «reerrermemeennnrcecens « Offset/gain value setting is not normal.
(at intervals of 0.1sec) * A616DA hardware fault.

3) Test mode
Atintervals of 0.5sec ---- « OFFSET/GAIN select switch is in “OFFSET” or
(a) Flicker "GAIN”" position.

Atintervals of 0.1sec ---- < The high or low limit of the allowed range has
been exceeded during offset/gain value setting
using the UP/DOWN switch.

« Offset value setting is greater than gain value
: setting using the UP/DOWN switch.
(b) OFf -oreerermereeeerarrcnannieniiee. OFFSET/GAIN select switch is in “SET"” position.

® | Channel select switch | 1) Used to specify the channel {CH.0 to F) for offset/gain adjustment.

2) Channel should be switched when the OFFSET/GAIN select switch is in “SET”
position.

3) Only valid in test mode.

® | OFFSET/GAIN select Used to select any of the following modes:.

switch {a) OFFSET position ««---:--weveeeee Offset value calibration mode.
(b) GAIN position «--+screrereseenes Gain value calibration mode.
{c) SET position --+-reeeeemeemmeensee Offset/gain value storage mode. (The offset/gain

value is stored to the A616DA internal memory
when the switch is moved from “OFFSET"/
“GAIN" to “SET".)

@ | UP/DOWN switch 1) Used to define the offset/gain value for the specified channel.
2) increases or decreases the offset or gain value at the following rate:
(a) UP/DOWN position for less than 1.5 seconds: Increase or decrease of 2.64u A
at one time.
(b) UP/DOWN position for 1.5 seconds or more: Increase or decrease of 2.64u A
per 0.05sec.
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4.4 Settings

The following settings should have been performed before
loading the A616DA to the base unit.

4.4.1 Setting analog output to HOLD/CLEAR

Set analog output at ACPU STOP to HOLD or CLEAR by inserting
the jumper into the pins on the left-hand side of the A616DA.

(a) Setting analog output to HOLD:

Set the HOLD/CLEAR setting jumper to the “HLD" position.
(See Fig. 4.2.) '

{b) Setting analog output to CLEAR:.

Set the HOLD/CLEAR setting jumper to the “CLR"” position.
(See Fig. 4.2.)

Analog Output Setting to HOLD Analog Output Setting to CLEAR

Analog Output

HOLD/CLEAR
I setting pins

Jumper

Analog Output

HOLD/CLEAR
| setting pins
——e Jumper
QGo)

HLD CLR

Fig. 4.2 Analog Output HOLD/CLEAR Setting for ACPU Stop




4. PRE-OPERATION SETTING AND PROCEDURES /MELSECA

4.5 Offset/Gain Setting

(1) The offset and gain values are factory-set to output the
currents indicated in Table 4.1.

Output Current

Gain value {mA) 20

Offset value (mA) 4

Table 4.1 Factory-Set Offset/Gain Values

(2) The offset and gain values may be changed and fine-adjusted
by offset/gain setting in test mode.

4.5.1 Notes on offset/gain setting

(1) Do not select test mode during execution of D/A conversion.
Selecting test mode stops D/A conversion of all channels and
affects control of external devices. Returning from test mode
to normal mode resumes D/A conversion with new offset/gain
values.

(2) Offset/gain setting is allowed between OmA and 20mA.
If any value set is outside the above range, overall accuracy
may not be within the range of performance specifications
(see Section 3.2.).

(3) The defined value is stored when the OFFSET/GAIN select
switch is set to the “SET” position.
The offset and gain value remain unchanged if test mode is
terminated with the OFFSET/GAIN select switch in the
"OFFSET” or "GAIN”" position.

(4) Before switching from one channel to another in test mode,
the OFFSET/GAIN select switch should be set to the “SET”
position.

If the channel is switched with the OFFSET/GAIN select switch
in the "OFFSET"” or “GAIN”" position, the offset/gain value of
the previous channel remains unchanged and the set value is
stored to the new channel when the switch is set to “SET".

r Example ~--=-—-=-=-— === - — - — -— — — — |

1

' (1) The gain value of channel 3 has been changed from 20mA
: to 10mA and channel 4 has been selected with the
I OFFSET/GAIN select switch in the “GAIN" position.

i (a) Gain value of channel3 -+ Remains 20mA.

! (b) Gainvalue of channel 4 ------- 10mA is output.

: 10mA is stored as a gain
' value when the OFFSET/
! - GAIN select switch is set to
' “SET".
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(5) The “RUN" LED flickers fast at intervals of 0.1 seconds to
indicate that the offset/gain value specified has exceeded the
allowed range.

When the “RUN" LED is flickering fast, the offset/gain value

remains unchanged if the OFFSET/GAIN select switch is set to
“SET".
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4.5.2 Offset/gain setting procedure

C Start )
y
Select test mode. e “RUN"” LED switched
Connect the TEST terminals (TB1 and off.
TB2) to switch to test mode.
=
Select channel.
After checking that the OFFSET/GAIN
select switch is in “SET” position, set the
channel select switch to the required
position.
)
Connect voltmeter.
Connect the voltmeter to the required
channel.
)
Select offset setting. [} “RUN” LED flickers.
Move the OFFSET/GAIN select switch to
“OFFSET” position.
Y
Adjust offset value.
‘Adjust the output to the offset value using
the UP/DOWN switch.
¥
Define offset value. @ e “RUN” LED switched
Move the OFFSET/GAIN select switch to off.
“SET” position to store the offset value.
Y-
Select gain setting. @~ e “RUN” LED flickers.
Move the OFFSET/GAIN- select switch to
“GAIN" position.
Y
Adjust gain value.
Adjust the output to the gain value using
the UP/DOWN switch.
Y
Define gain value. e “RUN” LED switched
ff.
Move the OFFSET/GAIN select switch to °
“SET” position to store the gain value.
NO
’ Channel setting complete?
Leave test mode. - Jeeeee- “RUN” LED switched
Disconnect the TEST terminals (TB1, TB2). on-
( End )

Fig. 4.3 Offset/Gain Setting Procedure
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4.6 Wiring

4.6.1 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.

4.6.2 Connection of A616DA and external devices

AB16DA

__i --o—/——‘ - CH.

*1 *2

Motor driver etc.

"0Q
to
600Q

GND

Motor driver etc.

0Q
to
600Q

GND

f——— e AW

f

36 @ 415V DC
(L 37 fe— OV

38 je— —15V DC
GND i
—15V

*1: Use two-core shielded wiring (twisted).

*2: If noise or ripple is generated by the external wiring, connect a 0.1 to 0.47
u F (25V or more voltage resistance parts) capacitor to the input terminal
of the external device.

Fig. 4.4 Connection Example of A616DA and External Devices
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4.6.3 Connection of =15V DC to the A616DA

+15V DC may be supplied to the A616DA in either of the folloWing
ways:

(a) A68P power supply module

(b) External'power supply

|Use of the A68P power supply moduie |

{1) Connectthe +15V, 0V and —15V terminals of the A616DA with
those of the AG8P.

(2) One A68P can supply 15V DC to four A616DAs.

A616DA A616DA A68P

|
]

36| |+15v DC 36] | +15v DC 17| |+15v DC
37 [ov /§1 ov //g_g oV

38| | —15v DC ﬁ_a_g —15V DC 19} | —15V DC
— _ _——

"4
7
4

Fig. 4.5 Connection of +15V DC to the A616DA (using the A68P)

(3) To protect the A616DA, 115V DC must not be supplied to one ,
AB616DA from several A68Ps connected in parallel. I
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[Use of external power supply]|

(1) Connectthe 415V, 0V and —15V terminals of the A616DA with
those of the external power supply.

{2) When the external power supply is used, it is recommended to
use noise filters with the A616DA:

{3) The power specifications of the external power supply is given

in Section 3.7.
Without noise filters |
A616DA
— External
power supply
36| |+15v DC v +15v DC
’_—%Z- 0v15V DC o
,_: ;Twisted —15v DC
With noise filters | |
A616DA
[
36| [+15v DC
37| jov
_Iag] —15V DC External
] Twisted power supply
Noise +15v DC
LL I |—0 filter ¢
[d4 '
> L ? OV
= Noise ¢
filter ¢ —15V DC
| POINT I
(1) The cables between the noise filters and A616DA must
not be bundled with any other cable.
(2) The cables between the noise filters and A616DA must
be as short as possible.
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5. PROGRAMMING

This section explains the programming procedure for use of the
AB616DA.

When applying any of the program examples introduced in this chapter
to the actual system, verify the applicability and confirm that no
problems will occur in the system control.

5.1 Programming Procedure

Program data transfer between the ACPU and A616DA as
indicated in Fig. 5.1.

C Programming )

D/A conversion
disable channel
specified?

YES (Specified)

'

. Write D/A conversion disable
NO (D/A conversion | channel setting program.
set for 16 channels) J

Analog output YES (Specified)

disable channel
specified? !
Write analog output disable

NO (Analog output | channel setting program.
set for 16 channels) I

Write digital value write
program.

!

Defined digital YES {Checked)
value checked? l

Write set value check code area

NO (Not checked) read program.

'

Write set value check code
channel judgement processing

program.
i

y

C End )

Fig. 5.1 Programming Procedure
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5.2 I/0 List for ACPU
5.2.1 Input list

(1) Input signals given from the A616DA to the ACPU are X.0
to Xw+uF¥* (32 points).

(2) Input signal specifications

Input -
Signal Name Description
X.0 Watch dog timer | Switched on if a watch dog timer error occurs in
" error the AB16DA.

Normal mode (other than test mode) |

(1) Switched on when D/A conversion is ready
after the ACPU is powered up or reset.

(2) Switched off if: .

{a) WDT error occurs in the A616DA
(b) A616DA hardware fault occurs; or
D/A conversion (c) ACPU has detected an error and stopped
Xnl ready flag operation.

(3) Data transfer between ACPU and A616DA is
made after X.1 is switched on. (X»1 is used
as a read/write interlock.)

Test mode I

Switched off when normal mode is switched to

test mode.

(1) Switched on if the digital input from the ACPU
for any channel is outside the allowed range (0
to 4095).

Xn2 Error flag (2} Switched off when all values in the buffer
memory error code area {304 to 3Fu) are set
to O.
Xn3
to e Reserved.
XimtnC
KiwtuD RFRP, RTOP Only used when the AB16DA is loaded into a
to instruction .
. . remote /O station.
XintnF interlock signals

Table 5.1 Input Signal Specifications

1) % eeeee n in Xn0 to Xn+1F indicates the head address of the slot being used for
the A616DA. H

n = 00 if the A616DA is used on slot 0 of the main base.
Xn0 — X000

L.,
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5.2.2 Output list

(1) Output signals given from the ACPU to the A616DA are Y.0 to
Ye+oF* (32 points).

(2) Output signal specifications

Qutput .
Signal Name Description ‘

Y.0

to — Reserved.

Y.C

YD R.FRP’ RTOP Only used when the A616DA is loaded into a

to Instruction remote 1/O station

Y«F interlock signals '

YIn-H)O
to - Reserved.
Y(n+1)A
(1) Shared among channels 0 to F.
(2) For analog output in normal mode, see Table
YitnB Output batch 34.

o enable flag (3) In test mode, offset/gain values are output
independently of the ON/OFF state of the
output batch enable flag.

Yin+aC
to —_ Reserved.
Yo+F
Table 5.2 Output Signal Specifications
IMPORTANT |

Y.0 to Y.C, Yr+n t0 YirrnA, and Yi+4C to Y.+uF are reserved
for the system and must not be used (switched on/off} in
the sequence program. :

1) * eeoee n in YnO to Yn+1F indicates the head address of the siot being used for
the AB16DA.

n = 00 if the A616DA is used on slot 0 of the main base.
Yn0 — Y000

YL‘n
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5.3 Buffer Memory

{1) The A616DA has a buffer memory (not battery backed) for data
communication with the ACPU.

(2) The buffer memory assignment and data maps are indicated
below.

5.3.1 Buffer memory assignment

l(tl\-ldecjcr:jcsacimal) Communication with ACPU Relevant Section
Read Write

0 [DIA conversion enable/disable channel] ®) O Section 5.3.2
1 | Analog output enable/disable channel O O Section 5.3.3
e

to}> Reserved ~ A~ - - - A
F ..........

10 [CH. 0 digital value )

11 |CH. 1 digital value

12 |CH. 2 digital value

13 {CH. 3 digital value

14 |CH. 4 digital value

15 |CH. 5 digital value

16 |CH. 6 digital value

17 {CH. 7 digital value .

18 |CH. 8 digital value © © Section 5.3.4
19 {CH. 9 digital value

1A {CH. A digital value

1B |CH. B digital value

1C |CH. C digital value

1D |CH. D digital value

1E |CH. E digital value

1F |CH. F digital value

ol ——— 1

to~> Reserved AN _A~ - — — ~
2F

30 [CH. 0 set value check code|

31 |CH. 1 set value check code

32 |CH. 2 set value check code

33 |CH. 3 set value check code

34 |CH. 4 set value check code

35 |CH. 5 set value check code

36 |CH. 6 set value check code

37 JCH. 7 set value check code . .

38 |CH. 8 set value check code © > Section 5.3.5
39 |CH. 9 set value check code

3A |CH. A set value check code

3B |CH. B set value check code

3C |CH. C set value check code

3D |CH. D set value check code

3E |CH. E set value check code

3F |CH. F set value check code

‘ (@ NI Accessible

Fig. 5.2 Buffer Memory Assignment
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5.3.2 D/A conversion enable/disable channel area (Address 0.)

(1) Defines whether D/A conversion is performed or not on a
channel-by-channel basis.

(2) All channels are enabled for D/A conversion when:
(a) Power is switched on; or
(b) ACPU is reset.

(3) D/A conversion enable/disable is defined by 1/0.
(a) Enable........’.-‘l
(b) Disable--+«----- 0

(4) The D/A conversion enable/disable channel area data map is
shown below:

b15 b14 b13 b12 b11 b10 b8 b8 b7 b6 b5 b4 b3 b2 bl bo

CH.F{CH.E|CH.D|{CH.C|CH.B{CH.A|CH.9|CH.8 (CH.7 | CH.6 |CH.5 | CH.4 | CH.3 | CH.2 | CH.1 | CH.0{'

Fig. 5.3 D/A Conversion Enable/Disable Channel Area Data Map

5.3.3 Analog output enable/disable channel area (Address 1.)

(1) Defines output enable/disable for the converted analog value
per channel.

(2) All channels are enabled for output when:
(a) Power is switched on; or
{b) ACPU is reset.

(3) Output enable/disable is defined by 1/0.
(a) Enabla::sseeee-- 1
(b) Disable:--:--- 0

(4) The analog output enable/disable channel area data map is
shown below:

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

CH.F{CH.E(CH.D|CH.C|CH.B|CH.A{CH.9 |CH.8 {CH.7 | CH.6 | CH.6 | CH.4 |CH.3| CH.2{CH.1|CH.0

Fig. 5.4 Analog Output Enable/Disable Channel Area Data Map
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5.3.4 CH.0 to CH.F digital value area (Addresses 10. to 1F.)

(1) Write digital values to this area from the ACPU for D/A
conversion.

(2) Digital values of all channels are set to 0 if:
(a) D/A conversion ready {X01) is on after power on; or
(b) D/A conversion ready (X01} is switched on after the ACPU
is reset.

(3) Any digital value specified should be a 16-bit signed binary
between 0 and +4095. Any digital value outside this range is
changed to a value indicated below before D/A conversion,
and the corresponding check code is written to the set value
check code area (addresses 30+ to 3Fu).

(a) —1 to —32768 ——— 0
{b) 4096 to 32767 4095

5.3.5 CH.0 to CH.F set value check code area (Addresses 30. to 3F.)

(1) Checks whether the set digital values are within or outside the
range 0 to 4095.

(2) The corresponding code in Table 5.3 is written if a digital value
outside the above range is specified.

Check Code

Description

00O0Fu

Digital value specified is 4096 or greater.

OOFOu

Digital value specified is —1 or less.

00FFx

Digital values specified are outside the range —1 and 4095.
For example, after writing a digital value of 4096 or greater,
writing another value of —1 or less without resetting the
check code will store check code 00FFH.

Table 5.3 Check Code List

(3) Any check code written is not reset if the corresponding set
value is corrected to a valid value (within the range 0 to 4095).
The check code should be reset by the sequence program.

POINT

The error flag (X.2) is switched on to indicate that a check
code has been written to the set value check code area.
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5.4 Program Examples for Building Block Type CPU

Point

During each of the processes of the special function module,
access from the PLC CPU will have priority.

Accordingly, if frequent access to the buffer memory of the
special function module made from the PLC CPU, it will not
only extend the scan time of the PLC CPU, delays in each of
the processes of the special function module will occur.

Only use the FROM/TO and other such commands to access
the buffer memory from the PLC CPU when necessary.

5.4.1 Digital value setting program

The following program writes a value (0 to 4000) defined by the
BCD digital switch to channels 0 to 3 of the A616DA.

{This program includes a program for disabling channels 4 to F for
D/A conversion and analog output.)

[Module arrangement]

> LI

2 Sl | T« !

22 ([X|>|a ;

S| <|<| S| AssP

591 & o 1

SE| 2 @2 @2 2]

e points} | points} '
X00 Y20 X/Y40 60 70
to to to to to } ------------- /O numbers
X1F Y3F X/Y5F 6F 7F

[Specifications]

(1) Executed commands
(a) D/A conversion disable channel setting command ------- X0
(b} Analog output disable channel setting command------+--- X1

(c) Digital value setting commands

1) Channel T R L L L L L O PR P PP PP PP PP PR PP PR TR T R X2
2) Channel R R TR P R T R P PP R P E PP TR X3
3) Channel b LI L LE L R E R PP P PP PR PR X4
4) Channel 3 ............................................................ X5
(2) Digital value setting (4 BCD digits)--------rermeeeeenreees X10to X1F
‘3) Digital value setting error output .................................... Yzo
(4) Register for storing digital Value ...................................... Do
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[Program example]

( Start >

y

WDT error flag
/ ',——— D/A conversion ready flag

Output batch enable flag
/ Switches on  output
batch enable flag when

above.

X40  X41
fColle:I:rorAGIGDA - — - — A | (Y58 )] WDT error flag is off and

: D/A conversion ready

flag is on.

i
Define D/A con- X0 x41 .
version disable I — — —» | Y {TO H4  HO WF Kkt 7} g}zables channels 4 to F
channels. conversion.

Define  analog X1 X41 i
output disable | — — —» | — | —[10 He W1 HOF K1 ] ?'sab'ef Cha"’;e'i" to F
channels. or analog output.
X2 X4 Converts inputs from
L r BCD digital switch (X10
alaml {BINP Kaxi0 DO} to X1F) into binary and
writes to DO.

4 X3 . - Switches off Y20 if Do is
Receive  digital — H <= D0 Ka000 ] {RsT Y20 ] $2|2\45r6%)settung range
value and judge | _ _ =
setting range . l ,
validity. X4 Switches off Y20 if Do is

—H [> Do Ka000 ] {SET Y20 ] within the setting range
{Do>4000)
i
X2 X41 Y20
[ M —F {10 Ha W10 DO Kt ]
¥ X3  X41 Y2)Q -
H TO H4 Hi11 Do K1
Write  digital B ' - ] Writes digital value to
value to chan- - —» buffer memory of chan-
nels 0 to 3. X4 Y41 Y21 nels 0 to 3.
= — {t0 W4 W2 Do Kt ] '
y X5 Y41 Y21
( Complete ) = — —F —{10 H4 W13 DO Kt ]
Point

It is also acceptable to use the TOP command in the locations
using the TO command in the program example shown
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5.4.2 Digital value setting error detection program

The following program detects any digital value outside the range
0 to 4095 and outputs the corresponding channel to Y30-Y37 in

BCD.

Example
1) Channel “Q” «+------- 1 output to Y30-Y37.
2) Channel “F" «--+----- 16 output to Y30-Y37.

[Module arrangement)

module
A3NCPU
AX41
AY41
AB16DA
>
—O_
[¢4]
o)

(32 | (32
points) | points) i

Power supply

X00 Y20 X/Y40 60 70
to to to to to } ------------- /O numbers
X1F Y3F X/Y5F 6F 7F

[ Specifications]
(1) Executed commands

(a) Judgement of digital value defined outside the setting

FANQE -+ = rrrtresrsasessmrnnises et X42 (error flag)
(b) Error ﬂag OFf COMIMANG -+ v rerroremranrercatrrrenniieirenanns X6
(c) Check code register judgement command---+---++-=+---- M20

(2) Registers for storing set value check code area data D1to D16
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[Program example]

( Start >

A »— Error flag
Jud heth X42 Switches on M20 one
udge whether — | {PLs M20 ]} scan when error flag
digital value set- (X42) is switched on.
ting is within or | —»
outside setting M20 .
range. £ oy P 3 }Jsur:f;f)s to P1 while M20
y
Read data from M9036 Reads data from set
set value check |- — — —» || —{FROM H4 H30 D1 Ki6 J value check code area
code area. (30« to 3Fs) to D1-D16.
r Sets index register (Z) to
MoV Kz ] 1 (channel “0").
PO Outputs Z data (1 to 16)
(& ko poz ] {BeD z K2v30 J to Y30-Y37 in BCD if DOZ
data is other than 0.
Jumps to P1 if DOZ data
) fed  Pi j is other than 0. {Check
: L code channel judgement
Jugge . chleck . complete)
-code channel.
Hg03s - Adds 1 to Z if DOZ data is
. {ing 2 Y o
Judges check codes
> K17z ] {cs Ppo T from D1 to D16. {Jumps
to PO if Z>17.)
X6 Clears set value check
Clear set value | T | 1) [TOP H4 H0 KO  Ki6 code area {30x to 3Fx) to 0
I L
check code area. if X6 is switched on.
’ y [MOVP Ko K2Y30 ] :?esYe;; {switches off) Y30
‘ Complete ) 0 .

POINT -

In the above program, only the lowest faulty channel
number is displayed if two or more channels result in
setting error at the same time.
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5.4.3 Program for the A616DA loaded in remote I/0 station

The following program is used to write a value (0 to 4000) defined
by the BCD digital switch to channels-0 to 3 of the A616DA in a
remote /O station.

(This program includes a program for disabling channels 4 to F for
D/A conversion and analog output.)

[Instructions]

(1) Data transfer method
The ACPU has direct and refresh /O control modes. Data
transfer between the ACPU and remote l/O station is made in
batch refresh mode after execution of the (FEND)
instruction.

(2) Response delay

A time difference (response delay) occurs because control
data transferred between the master station CPU and remote
I/O station A616DA is controlled through the link module.
Control timing must therefore be noted.

(3) Instructions used

The following instructions are used for data transfer between
the master station CPU and remote I/0 station A616DA:

(a) Data write (master station to A616DA)

........................................... RTOP instruction

(b) Data read (A616DA to master station)

........................................... RFRP instruction

Setting data

First /O number (3 digits) of the special function
module specified by the master station.

RFRP Address inside the special function
—JRFRP m [ n2[ @[ ns |—{ modaule that is storing the read data.

n2 RTOP Address inside the special function
module that reads the data.

First number of the link register that
—1RTOP[n [n2[® | “3}‘| © | RFRP | 515105 the data that has been read.

First number of the link register that
® | RTOP the write data is storing.

nti

n3 Read, write data number (1 to 16)

|
i

(4) Device for data transfer ] ) o
_ Link registers (W) are used for data transfer between the
master station CPU and remote /O station A616DA. Write

: either or both of the following programs to the master station

as appropriate:

(a) Datawrite--+------- Program which transfers data (to be
transferred to the remote I/O station
AB616DA) to the specified link registers
before execution of the instruc-

‘ tion.
(b) Dataread--:-------- Program which transfers data from the
link registers to the other device after

execution of the | RFRP | instruction.
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(5) Disabled simultaneous execution of |RTOP| and [REFRP]
instructions :

The | RTOP | and | RFRP | instructions cannot be executed at the
same time to one A616DA. To enable simultaneous execution,
data link 1/O signals must be written in the program as
interlock conditions.

(When two A616DAs are loaded in the remote 1/O station, the
RTOP | instruction may be executed to one A616DA and the
RFRP] instruction to the other at the same time.)

(6) Control signals to the A616DA

Because of the relation between the master station scan time
and link scan time, the PLS Y:_}_: signal output to the remote
/O station may not be provided to the A616DA.

The pulse output which executes the instruction after
the instruction cannot be used because data is transfer-
red between the master station and remote 1/O station in batch

refresh mode after execution of the (FEND) instruction.

(7) Detection of remote I/O station fault or parameter communica-
tion

(a) Provide interlock using the following devices so that the
[RTOP|/|RFRP] instruction is not executed when the
remote 1/O station is faulty or during initial communication
with the remote I/O station.

1) Remote I/O station fault detection --+----- D9228 to D9231
2) Initial communication detection---------- D9924 to D9227

The remote /O station fault and initial communication
detection timings are as shown below:

Fault detdction ——— L —

Initial communication I

1 [RT0P/[RERP] instruction

disabled

(b) The fault detection program must be written before the
initial communication detection program.
If these programs are written in reverse order, neither fault
nor initial communication may be detected depending on
the link refresh timing.

(8) A616DA fault detection

{a} Xe+1D is switched on to indicate that the A616DA is faulty
and the | RFRP |/| RTOP |instruction cannot be executed. In
this case, check the A616DA for A616DA fault, module
loading fault, etc.

(b) Switch on YnD to switch off Xi+iD.
Y.D must only be switched on/off as described below by

using the [ SET]/[RST] instruction:

1) Switched on when Xw.+uD is switched on.
2) Switched off only once when X.+D is switched off.
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[Module Assignment]

Master station

—>. -
Q o
S 8| <
5553
zE 3Z
R
X0 Remote I/O station 1
to z i
XIF s 85| ¢
a3l S| @| ase
58 5|@ 1
s E 4« [
£ i
I XV1A0 /O assighment
XV1BE in master station
[ Specifications]
(1) Executed commands
(a)} D/A conversion disable channel setting command-------- X0
(b) Analog output disable channel setting command-------++ X1
(c) Digital value setting commands
1) Channel 0 ........................................................... X2
2) Channel‘l .............................................. ceeemasenanen X3
3) Channel 2 ........................................................... x4
4) Channel 3 ........................................................ PR X5
(2) Digital value setting (4 digit BCD) -----r-erreeceereereees X10to X1F
(3) Registers for storing digital value
1) D/A conversion disable channel --------ororvereceieerenens W305
2) Analog output disable channel ««-«---cx-eeeeerereereseeeens W306
3) Channel 0 ............................................................ W307
4) Channel‘l ............................................................ W308
5) Channelz ............................................................ W309
6) Channel 3 ............................................................ W30A
Point

(1) The link register shown in the specifications above
indicates when W304 to W30A are set by the link
parameters for writing from the master station to the No.1
PLC of remote 1/0 station.

Link setting M:B-—ALL L:B

- MiW—ALL LiW -
Slave M- AL Link MiW —ALL R:W 304-30A
Master| PG WDT | Miw-—ALL RIW -
STN. B w 10ms M:Y—ALL LIX -
M:Y—-ALL RIY 1AD-1BF
M 1 - - 200 M:X—ALL LY -
M: X— ALL R:X 1A0-1BF
K &L L 2 4 N~ R = LsR K é=~ L/R
R
Ll’lb. ® ] L L] ¥ RsY *® A 223
R 1 mevcene |ceonane 384-368 - 1R8-1BF | €R@-81F | 1RG-1RF | 888-BIF
—l " hd ___—'-——J

With the W304, since the OS is used for address storage for
AB616DA of the No.1 PLC of the remote I/O station, data
cannot be stored by the user.
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[Program example]

GD M9037 Detects fault of remote
A

— {wanD  H1 p9228 DO J /O station 1.("1"in bO of
D9228 indicates fault.)

A

Detects parameter com-
munication with remote

Judge ‘{vhsthm {WAND H1  D9224 DI} WOstation 1.{"1” in b0 of

communication e D9224 indicates initial

vs:ntr_‘ rer;wqte 110 communication.)

station 1 is nor-

mal or fauity. (<& ko o ] -0 ) Y keeps MO on when re-
mote /O station 1 is faul-
ty or during initial com-
f& ko o1 munication.
By [ )
Fault processing . LRST  Y1AE Resets [RTOP) [RFRP
Reset BTOP , instruction  handshake
h instruc- > YIAF signal YnE, YnF when MO
tion handshake [RsT Yv1aF | J is switched on.
signal. ! L
Vo Switches on in-
)% r struction when com-
I {MC  NO M1 ] munication with remote
I/O station 1 is normal.
NO M1
1
Switch on/off .
K tput enabl -
BN [y
signal. - — > —f— 4 (Y188 )| flag is off and D/A con-
‘ version ready flag is on.
Judge whether YIBB YIAE X1BE Y1AF XIBF M2_on while
[RTOP] -RFRP instruc-
\RTOP|or|RFRP| | -+ — —f——H—3F M2 XN Hon 7 not being ex-
instruction is ecuted.
being executed
t.
orno X0 M7 MO
— ——3F {rs w3}
Switches on M4 when
N3 X0 is switched on.
} [sET M4
M2 M4
=l [seT w5 ]
y Switches M5 on and M4
off if RTOP may be ex-
Define D/A con- r ecuted with M4 on.
version disable [RsT M4 )
channels by -
RTOP |instruc- N5
tion. — | {MovP HOF w305 J
Disables channels 4 to F
for D/A conversion.

{RTOP H1AO HO  W305 KI ]

_Z(_;'?F [RST M5 ] Switches off M5, Y1AF

! L when D/A conversion

disable channel setting

X1BD is complete or AG16DA is
L } {RsT  Y1aF ] / fauity.
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Define analog
output disable

3 set value.

channelsusing | —-1
RTQOP |instruc-
tion.
Transfer channel
- —
0 set value.
Transfer channel | _
1 set value.
y
Transfer channel | _
2 set value.
Transfer channel | _

Xt M4 MIO
o i {PLs
1 ‘
H | [ser
W2 W
nlmmls {seT
[
{RsT
M8
— | {MovP  HoF
-
{RTOP  H1AO  H w306
X1BF c
| {RsT
X18D
— | —[RsT
X2
| {BINP  Kax10
> %307 K4000 }————TMOVP  K4000
X3
H | [BINP  Kax10
> %308 K4000 }———MOVP K4000
X4
H | {BINP  K4xX10
> W309 K4000 }———————TMOVP  K4000
X5
— | {BINP  Kax10
> W30A K4000 }—————TMOvP  K4000

M6

M7

M8

M7

w306 J )

K1

M8

Y1AF

w307

w307

w308

w308

W309

W309

W30A

W30A

-

Switches on M7 when
X1 is switched on.,

Switches M6 on and M7
off when instruc-
tion may be executed
with M7 on.

Disables channels 4 to F
for analog output.

Resets M8, Y1AF when
analog output disable -
channel setting is com-
plete or A616DA is
faulty.

Converts X10-X1F data
from BCD to BIN and
transfers result to W307
when X2 is switched on.

Changes W307 data to
4000 if W307>>4000.

Converts X10-X1F data
from BCD to BIN and
transfers result to W308
when X3 is switched on.

Changes W308 data to
4000 if W308<4000.

Converts X10-X1F data
from BCD to BIN and
transfers result to W309
when X4 is switched on.

Changes W309 data to
4000 if W309>4000.

Converts X10-X1F data
from BCD to BIN and
transfers result to W30A
when X5 is switched on.

Changes W309 data to
4000 if W30A>4000.
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X2 M4 M7
— H—3F {rLs
| %
X4
_| I_.
| %
Write digital ue
rite digita Fser
value to chan- ! 1
nels 0to3using | -
RTOP |instruc- M2 M10
tion = : : I'SET
: —L
r
[RsT
M11
I —[RTOP H1AO H10 307
X1BF
I [RsT
X1BD
F [RsT
X1BD
— | [ser
r
Reset special 1 SET
function module =
error signal. X18D  M12
I [RsT
r
{RsT
. [ MCR
L
End

M9

M10

M11

M10

K4

M11

Y1AF

M12

Y1AD

M12

Y1AD

NO

] 3

Switches on M9 when
any of X2, X3, X4 and X5
is switched on.

) Switches M11 _on and

M10 off when | RTOP | in-
struction may be ex-
ecuted with M10 on.

Writes digital values from
W307-W30A to A616DA
buffer memory addres-
ses 104-13n.

Resets M11, Y1AF when
digital value write is com-
plete or A616DA is faulty.

Resets A616DA error
signal (Y1AD)
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6. TROUBLESHOOTING

6. TROUBLESHOOTING

6.1 Symptoms

CPU module User’'s Manual.

Analog value of only given channel is OmA.

Analog values of all channels are OmA.

Analog value of only given channel is offset
value.

Analog value of all channels are offset values.

Analog value remains output at stop of ACPU.

Analog value remains output with output batch
enable flag (Yw+1B) off.

No correspondence between digital and analog
values.

A616DA “RUN” LED off.

A616DA “"RUN” LED flickering.

A616DA WDT error flag (X+0} on.

D/A conversion ready flag (X»1) remains off.

A616DA error flag (X.2) on.

6-1
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6.2 Analog Value of Only Given Channel is OmA

( START )

Analog value output
from specified channel?

NO

\i

Read from A616DA buffer memory addresses ( END )
Os and 1s to ACPU.

|

Specified channe! bit NO

“1" at address Ow?

Write “1” to specified channel bit of A616DA
buffer memory address O.

Specified channel bit NO
“1" at address 1u?
L 4
Write “1” to specified channel bit of A616DA
buffer memory address 1n.
Read specified channel data from among
A616DA buffer memory addresses 10+-1Fu to
ACPU.
NO

Digital value existing?

\

Write digital value to digital value write area of
specified channel in A616DA.

NO

External wiring OK?

y

Correct external wiring.

Hardware fault

Consult sales representative.
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6.3 Analog Values of All Channels are OmA

( START ) @

NO

Analog value output?

\ L END v )
AG16DA “RUN” LED on? NO (Off)

YES (On)

See Section 6.9.

Check /O number of output batch enable flag
with peripheral device.

Output batch enable flag
/0 number correct?

NO

Y

Correct output batch enable fiag /O number.

Monitor output batch enable flag (Y.+B), D/A L
conversion ready flag (X»1) and WDT error flag
(X-0) with peripheral device.

Output batch enabie flag on? NO (o)

!

Switch on output batch enable flag.

L
v

YES (On)

NO {(On)

WDT error flag off?

See Section 6.11.

YES (Off)

D/A conversion ready flag on? NO (On)

See Section 6.8.

YES (On)

6-3




6. TROUBLESHOOTING /MELSE CA

Read from A616DA buffer memory addresses
0« and 1 to ACPU.

FFFFx at address Ow? NO

!

Write FFFF« to A616DA buffer memory address
Ox.

3

Write FFFFu.to A616DA buffer memory address
1n.

FFFFu at address 1x? NO

Read from A616DA buffer memory addresses
101 and 1Fs to ACPU.

Digital values existing
at addresses 10x to 1F«?

NO

¢

Write digital values to A616DA buffer memory
addresses 10u-1Fu.

Hardware fault . v
Consult sales representative. @
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6.4 Analog Value of Only Given Channel is Offset Value

C START )

Analog value output from
specified channel?

NO

A

Read from A616DA buffer 'memory address 1u
to ACPU.

C END )

NO

Specified channel bit
“1" at address 1w?

!

Write “1” to specified channel bit of A616DA
buffer memory address 1u.

Read specified channel data from among >
A616DA buffer memory addresses 10s-1Fu to
ACPU.

NO

Digital value existing?

!

Write digital value to A616DA buffer memory
adresses 104-1Fw.

{ Hardware fault

Consuit sales representative.
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6.5 Analog Values of All Channels are Offset Values

( START )

NO

Analog value output?

-+

C s D)

NQO (Connected)

Disconnect TEST terminals.

L .
‘

Set ACPU RUN key switch to "RUN".

TEST terminals disconnected?

YES (Disconnected)

ACPU RUN key switch
set to "RUN"?

NO (Other than RUN)

YES (RUN)

Read from A616DA buffer memory address 1«
to ACPU.

FFFFs at address 1u? NO

'

Write FFFFu to A616DA buffer memory address
Th.

Read from AB16DA buffer memory addresses l >
10+-1F« to ACPU.

Digital values existing
at addresses 10x to 1Fw?

NO

!

Write digital values to A616DA buffer memory
addresses 10s-1Fn.

Hardware fauit L

Consult sales representative.
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6.6 Analog Value Remains Output at Stop of ACPU

L START j

Analog output equal to NO

the value before stop?

AB16DA’'s analog output
HOLD/CLEAR jumper
in "HLD” position?

NO (CLR)

YES (HLD)

Read from AB616DA buffer memory addresses
O« and 1u to ACPU.

Analog output channel bit NO (0)

“1" at address Ow?

YES (1)

Analog output channel bit
"1” at address 1w?

NO (0)

YES (1}

Hardware fault j

( Normal ) Consult sales representative.
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Analog output =
offset value?

Read data from A616DA buffer memory
addresses 0« and 1« to ACPU.

|

Analog output channel bit
“1" at address Ow?

YES (1)

A616DA’s analog
output HOLD/CLEAR jumper NO (CLR)
—_ in "HLD" position?

YES (HLD}

An'alog output channe! bit NO (0) _
“1" at adW
-»! YES (1)

Hardware fault C Normali )

Consult sales representative.
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6.7 Analog Value Remains Output with Output Batch Enable Flag (Y.+.B) Off

( START . )

Offset value output? NO (Other than offset value)

YES (Offset value)

Read from A616DA buffer memory address O«
to ACPU.

Offset value output
channel bit “1”?

NO {0)

YES (1)

AB616DA’s analog
output HOLD/CLEAR jumper
in "HLD” position?

NO (CLR)

YES (HLD)

Read from A616DA buffer memory address 1«
to ACPU.

Offset value output
channel bit “1"?

YES (1)

Read offset value output channel data from
among A616DA buffer memory addresses 10+~
1F« to ACPU.

Written digital value "0"? NO (Other than 0) .

—»{ YES (0} 4
y Hardware fault |
( Normal ) Consult sales representative.
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AB616DA’s analog

output HOLD/CLEAR jumper NO (CLR)
in "HLD” position?
YES (HLD)
Read from A616DA buffer memory addresses
0: and 1w to ACPU.
Analog output channel NO (0)

bit “1” at address Ou?

YES (1)

NO (0)

Analog output channel
bit “1" at address 1u?

YES (1)

Read analog value output channel data from
among A616DA buffer memory addresses 10x-
1F4 to ACPU.

NO (0}

Digital value other than “0"?

YES (Other than 0}

L Normal ) Hardware fault |

Consult sales representative.
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6.8 No Correspondence between Digital and Analog Values

C START )

NO Digital value correspond

to analog value?

NO (Fixed)

Analog value change in
accordance with digital value?

C END )

Connect A616DA TEST terminals and check
offset/gain values.

) NO
Offset/gain values correct?

A

Correct offset/gain values.

AB16DA and external NO

devices wired properly?

1

Wire A616DA and external devices correctly.

NO
+15V DC supplied?

Connect +15V DC.

NO
+15V DC supply current OK?

L]
Supply £15V DC current for use at A616DA.

Read from A616DA buffer memory addresses
104-1Fu to ACPU.

NO

Digital value written correct?

\

Write correct digital value to buffer memory of
specified channel.

Hardware fault l

Consult sales representative.
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NO

ACPU in RUN mode?

i
Set ACPU to RUN.

Read from A616DA buffer
memory addresses 10x-1Fu to
ACPU.

NO

Digital value
written?

'

Correct instruction write
address, etc.

NO

Analog value 0V?

Analog value =
offset value?

NO

Q To Sections 6.2, 6.3 )

A

C To Sections 6.4, 6.5 j Hardware fault |

Consutlt sales representative.
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6.9 A616DA “RUN” LED Off

C START )

NO

“RUN”" LED lit?

4 ( END )

NO {(Connected)

Disconnect TEST terminals.

I
i

Remove error in accordance with relevant CPU
module User's Manual.

TEST terminals disconnected?

YES (Disconnected)

NO (Error)

ACPU normal?

YES (No error}

Monitor A616DA WDT error flag with peripher- L
al device.

Communication made between NO (Communication disallowed)

peripheral device and ACPU? ‘
Remove I/0 and special function modules from

YES {Communication allowed) base except A616DA.

l

NO (Off)

AB16DA "RUN” LED lit?

YES (On}

Power supply module capacity insufficient |

Calculate 5V DC and 24V DC current consump-
tion of CPU, I/O and special function modules
on base, and change power supply module to
appropriate one.

Y

N ff;
AG16DA WDT W 0 (of

Hardware fault

Consult sales representative.

YES (On)
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Reset ACPU with reset switch.

!

NO

AB16DA “RUN" LED lit?

( END ) v Hardware fault I

Consult sales representative.

A616DA loaded on main base? NO

4

Load A616DA onto main base and disconnect
cable from extension base.

Disconnect cable from extension base.

A

Reset ACPU with reset switch.

A616DA “RUN" LED lit? NO

Change extension cable. Hardware fault]

Consult sales representative.
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6.10 A616DA “RUN" LED Flickering

< START )

Flickering at NO (0.1s intervals)

intervals of 0.5s?

YES (0.5S intervals)

NO (Disconnected)

TEST terminals connected?

YES (Connected)

Offset/gain select switch NO (Set)

in other than "SET” position?

YES (Offset/gain}

Specify offset/gain values and set offset/gain
select switch to “SET” position.

l

AB616DA “"RUN" LED switched off?

NO (Flicker)

YES (Off)

( Normal ) Hardware fault I

Consult sales representative.
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TEST terminals connected? NO (Disconnected)

YES (Connected)

Offset/gain select switch NO (Set)

in other than “SET” position?

YES (Offset/gain)

Set UP/DOWN switch to UP or DOWN paosition.

A616DA “RUN” LED flicker
at intervals of 0.5sec?

NO (0.1sec intervals)

YES (0.5sec intervals)

C : Normal ) Hardware fault

Consult sales representative.
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6.11 A616DA WDT Error Flag (X.0) On

( START )

Reset ACPU with reset switch.

NO (On)

WOT error flag switched off?

Y

Q END ) Hardware fault |

Consult sales representative.
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6.12 D/A Conversion Ready Flag (X.1) Remains Off

( START )

NO D/A conversion flag

switched on?

C END )

NO (Error)

ACPU normal?

\

Remove error in accordance with relevant CPU
module User's Manual.

YES (No error)

/0 number correct? NO

Change /0 number.

Hardware fault

Consult sales representative.
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6.13 A616DA Error Flag (X.2) On

C START )

Read data from AB616DA buffer memory
addresses 30+-3F« to ACPU.

Data other than 0 existing NO (0}

at addresses 30u:-3Fu?

Change digital values at channels Ow-Fu to those Hardware fault
within range 0 to 4095. Consult sales representative.

4

Set AG616DA buffer memory addresses 30u-3Fu
tO lloll

NO (On)

Error flag switched off?

C ‘ ‘ END )
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APPENDICES

APPENDIX 1 Dimensions (A616DAI)

M3X0.5(0.02)X6(0.24)

(Terminal screw)

4.2(0.17)

2(0.08)

i ]
As16DAl

RUN )
H.

OFFSE
SE

T
T
GAIN
UPEJ
DOWN

t

)
g

Ww/

¢

8.6(0.34)

TEST

2
]
=
Printed circuit board 3 s »
st imm K
Ja=ulionk
=l
o= :
[E 122

— +15V
INPUT OV 3
L —sv}| 38

C\ !!!!!!!Qgggggggggs T e | 8
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)

Lo . fo fo [

250(9.84)
s lo o [ 1
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s [2 e |
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N
~

[t
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7.2(0.28)
[0
l

Tl

~

Unit: mm(inch)
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APPENDIX 2 Program Examples for Compact Type CPU

[ POINT ]

(1) When the A0J2 is connected to an extension base, one
slot of the extension base is 64 points.

{2) When the A616DA is loaded in the extension base, the
first 32 points may only be used.

2.1 Digital value setting program

The following program writes a value (0 to 4000) defined by the
BCD digital switch to channels 0 to 3 of the A616DA.

(This program includes a program for disabling channels 4 to F for
D/A conversion and analog output.)

[Module arrangement}

o ] o ) z :
=) g
AQJ2CPU VO unit HU 238
(56 points) D) 3 o ]
S El < 1
DO_ B
X00 Y20 X/Y100
to to to } ------ /0 numbers
X1F Y37 XIY13F
[Specifications]
(1) Executed commands
(a) D/A conversion disable channel setting command -+ X0
(b) Analog output disable channel setting command-------* X1
(c) Digital value setting commands
1) Channe' O ............................................................ X2
2) Channe]‘| ............................................................ X3
3) Channe| 2 ............................................................ X4
4) Channel 3 ............................................................ x5
(2) Digital value setting (4 BCD digits)----------mreeeeeeeeee X10to X1F
(3) Digital value setting error output:---«-«ssrrrreerrreeemmrmeessnes Y20
(4) Register for storing D/A conversion disable channel -------+-* DO
(5) Regis'ter for storing digital Value ...................................... D‘I
(6) Register for storing digital value --------s-sereereesreemrmmmeenereeees D2
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[Program example]

( Start )

h

Check AB16DA
for error.

Define D/A con-
version disable
channels.

b e i

9

Define analog
output disable
channels.

Y

Receive digital
value and judge
setting range
validity.

Write digital
value to chan-
neisOto 3.

e — — —

( Complete )

X100 X101
} (Y118 )
X0 Y118
f {rLs w0 ]
MO .
— | {Mov HOF DO ]
r
—{T0 H10 HO D0 K1 ]
X1 Y118
| [rs wm )
M1
f {mov HoF D1
-
—{T0 H10 Hl DI Kkt )
X2 Y118
(e B frs w2 )
X3 Y118
1 [rs ws ]
X4 Y8
it {rs M4 ]
X5 Y118
| [ris ws ]
M2
} —{BIN Kax10 D2 ]
N3
—{ <= D2 K4000 J— {RST Y20 ]
M4
— > D2 k4000 } [sET Y20 ]
M5
—
Y20 M2 .
. —{T0 HI0 HiIO D2 KI ]
¥ r
f —{710 H10 H11 D2 kKt J
a .
f —{T0 H10 HI2 D2 K1 ]
e r
} —{10 H10 HI3 D2 kKt J )

Switches on output
batch enable fiag if WDT
error flag is off and D/A
conversion ready flag is
on.

Disables channeis 4 to F
for D/A conversion.

Disables channels 4 to
F for analog output.

Pulses channel 0 to 3
write command.

Converts inputs from
BCD digital switch (X10
to X1F) into binary and
writes to D2.

Switches off Y20 if D2 is
within the setting range
{D2=4000).

Switches on Y20 if D2 is
outside the setting range
(D2> 4000).

Writes digital value to
buffer meméry of chan-
nels 0 to 3.
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2.2 Digital value setting error detection program

The following program detects any digitél value outside the range
0 to 4095 and outputs the corresponding channel to Y30-Y37 in

BCD.

Example
1) ChannelQ «-----c---- 1 output to Y30-Y37.
2) Channel F -------c--e- 16 output to Y30-Y37.

[Module arrangement]

[ [
(] — > T
% < AéSP
. So | Ae
AQJ2CPU VO unit {H] “3 e |
(56 points) 39 o
2 gl < [
3
o |
X00 Y20 X/Y100
to to to } ------ I/0O numbers
X1F Y37 XY13F

[Specifications] -
(1) Executed commands

(a) Judgement of digital value defined outside the setting

range ................................................... X102 (errorflag)
(b) Error flag off command ............................................. X6
(c} Check code register judgement command-------+--creeeeee M6

(2) Registers for storing set value
check code area da'ta ............................................ D5 to D20
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[Program example]

( Start ,

Judge whether X102
digital value set- 1 IpLs
ting is within or ! L
outside setting f-—— ™ MB
range. s r
l f 1CJ
M9039
Read data from
o valee chek ===~ — } [FROM H10  H30 D5
code area.
r
{Mov K1
P 1 r
< Ko D4z ] {BoD 2z
r
Judge check 10
code channel. -
M90139
} {Inc
N
K17z ] {cv
P1 X6
L
— | {PLs
! M7
} {rMov k0 D5
Clear set value
check code area. [~
{to HI0 H30 D5
I
MOV KO
( Complete ’ -

w o]
P )
ks )
z ]
rova0
)
2]
o]
v
e )
ks )
rovs0 3

Switches on M6 one
scan if error flag (X102)
is switched on.

Jumps to P1 while M6 is
off.

Reads data from set
value check code area
(30s to 3Fx) to D5 to D20.

Sets index register (Z) to
1 (channel “0").

Outputs Z data (channels
0 to 15) to Y30-Y37 in
BCD if D4Z data is other
than 0.

Jumps to P1 if D4Z data
is other than 0. (Check
code channel judgement
complete)

Adds 1to Z if D4Z data is
0.

Judges check codes
from D5 to D20. {(Jumps
to PO if 2>17.)

Clears set value check
code area (30x 1o 3F:} to O
if X6 is switched on.

Resets (switches off) Y30
to Y37.
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APPENDIX 3 A68P Power Supply Module

3.1 Specifications

Specifications
item
A68P
Location in base unit /0 module slot
Number of points occupied 2 slots occupied, 1 slot 16 points

100 to 120V AC +12%
(85 to 132V AC)

200 to 240V AC *12%
(170 to 264V AC)

Input voltage

Input frequency 50/60Hz + 5%
Max. input apparent power 95VA
Inrush current 20A, within 8ms
Rated output current 15V be 124
—15V DC 0.7A
*1 Overcurrent +15V DC 1.64A or higher
protection —15V DC 0.94A or higher
Efficiency 65% or higher
Power indicator Power LED display

Contact output

Switched on if 4+15V DC output is
+14.25V or higher or —15V DC
output is —14.25V or lower.

Power ON monitor output

Min. contact switching load:
5V DC, 10mA
Max. contact switching load:
264V AC, 2A (R load)

Terminal screw size M3 X 0.5(0.02) X 6(0.24)
Wire size 0.75 to 2mm? (18 to 14 AWG)

V1.25—4, V1.25—YS4A,
V2—S54, V2—YS4A

Solderiess terminal

Tightening torque 68N-cm
External dimensions mml(inch) 250(9.84) X 75.5(2.97) X 121(4.76)
Weight kg(lb) 0.9(1.98)

Table 3.1 A68 Specifications
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POINT |

*1: Overcurrent protection

The overcurrent protection shuts off the +15V DC
circuit if a current higher than the specified value
flows in the circuit and:

(a) Both +15V DC and —15V DC are switched off if
overcurrent has occurred at +15V ; or

(b) —15V DC is switched off but +15V remains
output if overcurrent has occurred at —15V ; and

(c) The power supply module LED is switched off or
dimly lit due to =15V DC voltage drop.

Iif this protection has been activated, remove the
overcurrent factor (e.g. insufficient current capacity,
short) and start up the system.
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3.2 Handling

3.2.1 Handling instructions

(1) Protect the power supply module and its terminal block and
pin connectors from impact loads.

(2) Do not remove the printed circuit boards from the housing.
There are no user-serviceable parts on the boards.

{3) Ensure that no conductive debris can enter the module. If it
does, make sure that it is removed. Guard particularly against

wire offcuts.

(4) Tighten the screws as specified below:

Screw Tightening Torque Rang N-cm
Power supply module terminal screw 39 to 59
{M3 screw) -
Module installation screw (optional) 7810118

(M4 screw)

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

3.2.2 Using instruction

(1) When the AB8P is used, connect the LG and FG terminals if FG
is not grounded.
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3.2.3 Nomenclature

\ -
INE
acue oy |
2
\{ SrORT ACIHV [ 2

SHORT .‘.cmv[ —
5
o

\ r““ :,

QuTPYT OV

INPUT -ty
ACE~132V *
ACI~Zhav
50760~z
OuTPYUT
DC+5V * 24
DC-1Bvela
POWER UNIT

EGe

No. Description Explanation
@ | "POWER” LED « LED for indicating =15V DC power.
@ | Power fuse assembly * 4A cartridge fuse for AC input power fitted in fuse holder.
(® | Powerinputterminals | « Power input terminals for 100 or 200V AC.
@ | input voltage select * The input voltage must be specified with a jumper.
terminails * When using the 100V range, connect the jumper across the "SHORT AC100V”
terminals. )
* When using the 200V range, connect the jumper across the "SHORT AC200V”
terminals.
® | LG terminal « Power filter ground.
« Qutputs half the power supply voltage.
® | Power ON monitor « Normally closed when the power supply is operating normally and giving = 15V DC
contacts output.
@ | +18V,0V, —15V « 15V DC output supplied to appropriate module externally.
terminais
® | FG terminal « Connected to printed circuit board shielding pattern.
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3.3 Dimensions

M3X0.5(0.02) X6(0.24)
<] : )
& 4.2(0.17) / (Terminal screw) 3
& &
w
v _ — —— Y
K Assp
rower {3
INFL'T'— -
AC06- 200V
—— = 2
=
% SHOR™ Acmov[ 2
% SHORT ACZnBv[ L)
S 5
g3 5 we
[} _E Printed circuit board o ,
2|z 2 .
~ 3 |8}
2 :
< 10
g 11
12
L
POWER ON l?' :
16
) +15v "
N
3 QUTPUT OV "
S INPLT gy
ACE~13V 19
ACH0~-264v
6\ 507 60k FGe w0
QUTPUT
= DC+15v 1 24
B DC-15v b ia
N - S e e e R POWER UNIT
s 6(0.24)
« 15 12(0.47)
g 106(4.17) {0.59)
4.2(0.17) 121(4.76) 75.5(2.97)
Unit: mm{inch)
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WARRANTY

Please confirm the following product warranty details before using this product.

1. Gratis Warranty Term 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 sales representative or Mitsubishi Service
Company.
However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at
the customer’s discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing on-
site that involves replacement of the failed module.

[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
maijeure 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 not to be the responsibility of Mitsubishi or that admitted not to be so by 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 available 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 loss in opportunity and secondary loss from warranty liability
Regardless of the gratis warranty term, Mitsubishi shall not be liable for compensation of damages caused by any cause
found not to be the responsibility of Mitsubishi, loss in opportunity, lost profits incurred to the user by Failures of Mitsubishi
products, special damages and secondary damages whether foreseeable or not , compensation for accidents, and
compensation for damages to products other than Mitsubishi products, replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

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 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 controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fauit.

(2) The Mitsubishi 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 Railway companies or Public service purposes shall be excluded from the programmable logic
controller applications.

In addition, applications in which human life or property that could be greatly affected, such as in aircraft, medical
applications, incineration and fuel devices, manned transportation, equipment for recreation and amusement, and
safety devices, shall also be excluded from the programmable logic controller range of applications.

However, in certain cases, some applications may be possible, providing the user consults their local Mitsubishi
representative outlining the special requirements of the project, and providing that all parties concerned agree to the
special circumstances, solely at the users discretion.
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