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® SAFETY PRECAUTIONS @

(Read these precautions before using.)

When using Mitsubishi equipment, thoroughly read this manual and the associated manuals
introduced in this manual. Also pay careful attention to safety and handle the module properly.

These precautions apply only to Mitsubishi equipment. Refer to the CPU module user's manual for a
description of the PLC system safety precautions.

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

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

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

————— e e

\
\
[}
[}
]
{
|
|
]
|
]
[}
[}
!

7
4

_____________________________________________ —_— _——m——————————— e

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

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

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

[Cautions on Design]

<> DANGER

¢ Provide a safety circuit outside the PLC so that the entire system will operate safely even when

an external power supply fault or PLC fault occurs.

Failure to observe this could lead to erroneous outputs, erroneous operation or accidents.

(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 2.3.2 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.

/\ CAUTION

¢ Do not bundile the control wire and the communication cable with the main circuit or power line
or keep them close to one another.
Keep the control wire and the communication cable at least 100 mm (3.94 inch) away from the
main circuit or power line: otherwise, noise or malfunctions will occur.




[Cautions on Installation]

/N\ CAUTION

¢ Use the PLC in the environment specified in the General Specifications section in this manual.
Using it in an environment which does not meet the general specifications could cause electric
shock, fire or malfunctions, and damage or deterioration of the module.

¢ Connect the 1/0 cable and extension cable securely with the catch on the unit's connector.
If the cable is not connected securely, malfunctions may occur due to faulty contact.

* Mount the unit to the panel securely, with screws, for example.
A unit that is not fixed securely could fall, or cause malfunction, trouble.

« 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 unit.

[Cautions on Wiring]

/N\ CAUTION

¢ If noise or ripple is generated in the external wiring, connect a 0.1 to 0.47uFWV capacitor to
the input terminal on the external unit.

Ground this module's FG and power supply unit FG at the same time.

» Before connecting wires to the PLC, check the rated voltage and the terminal arrangement.
Connecting power of a different voltage or wiring incorrectly will result in fire or failure.

o Tighten the terminal screws to the specified torque.
Loose terminal screws will cause a short, fire or malfunctions.

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

» Take all possible measures to prevent chips or wire scraps from entering the module.
Entry of foreign material will cause fire, failure of malfunctions.

[Cautions on Start-Up and Maintenance]

<> DANGER

¢ Do not touch the terminals while they are live. This will cause malfunctions.

¢ Switch all phases of the external power supply off when cleaning the module or tightening the
terminal screws.

Not doing so can cause a module failure or malfunction.

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




[Cautions on Installation]

/N\ CAUTION

¢ Do not disassemble or tamper with the module.
This will cause failure, malfunctions, injuries or fire.

» Switch all phases of the external power supply off when installing or removing the 1/0 cables
and extention cables.

¢ 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.

[Cautions on Disposal]

/N\ CAUTION

» Dispose of the module as industrial waste.
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INTRODUCTION

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

1. GENERAL DESCRIPTION

This User’s Manual describes the specifications, handling, program-
ming procedures, etc. of the A0J2-62DA digital-analog converter unit
(hereinafter referred to as “62DA’’) which is used in combination
with the AQJ2CPU unit.
The general description of each chapter is as follows:
- Chapter 2 Specifications
Describes the specifications and functions.

Chapter 3 Handling

Describes the handling instructions, nomenclature, and
settings.

Chapter 4 Wiring
Describes the wiring._
Chapter 5 Concept of the 62DA |I/O Numbers in AOJ2 System
Gives the 62DA 1/0 number concept and precautions.
Chapter 6 Programming

Gives the programming procedures and application
circuits.

Chapter 7 Test Operation and Adjustments

Describes offset/gain setting and items to be checked
before test operation is initiated.

Chapter 8 Troubleshooting

Describes the causes and remedies of the problems that
may occur with programs and hardware.

Appendix

62DA external dimensions.

Refer to the User's Manual, Programming Manual, Data Link Reference
Manual for each CPU module as reguired when using 62DA.
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1. GENERAL DESCRIPTION B | /MELSEC-A

[POINT ]

In this manual, the 1/O assignment numbers of the 62DA
assume that the unit number is set to 0. If the unit number is
set to other than 0, determine the 62DA assignment number
according to the 1/O assignment procedure in the Program-

ming Manual.
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2. SPECIFICATIONS

2. SPECIFICATIONS

2.1 General Specifications

Table 2.1 shows the general specifications of the 62DA.

temperature

item Specifications
Qperating ambient
temperature 010 55°C
Storage ambient —20t0 75°C

Operating ambient
humidity

10 to 90%RH, no condensation

Storage ambient
humidity

10 to 90%RH, no condensation

Vibration
resistance

Frequency | Acceleration| Amplitude Sweep Count
Conforms o 075mm
*JIS :?0911 10to 55Hz - {0.003 in) 10 times
55 to 150Hz| 9.8m/s* (1g) — | "1 octave/minute)

Shock resistance

Conforms to JIS C 0912 [98m/s? (10g) x 3 times in 3 directions}]

Noise durability

By noise simuiator 1500 Vpp noise voltage,
1 ¢ s noise width and 25 to 60 Hz noise frequency

Dielectric
withstand voitage

500 VAC for 1 minute across batch of analog output terminals
and ground

250 VAC for 1 minute across batch of 24 VDC input terminals
and ground

Insulation
resistance

5 MQ or iarger by 500 VDC insulation resistance tester across batch
of analog output terminals and ground

5MQ or larger by 250 VDC insulation resistance tester across batch
of 24 VDC input terminals and ground

Operating
ambience

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

Cooling method

Seif-cooling

*JIS = Japanese Industrial Standard

Table 2.1 General Specifications

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

2.2 Performance Specifications

This section describes the performance specifications and 1/0 con-
version characteristics of 62DA.

2.2.1 Performance specifications

The performance specifications of 62DA are indicated in Table 2.2,

Item Specifications

Voltage output, digital setting range: +2000

Digital input Current output, digital setting range: +1000.

Selectively used depending on output terminals.
Voltage: -10to 0to +10V DC
(External load resistance: 500Q to 1MQ)
Current: +4 to +20mA DC
(External load resistance: 002 to 600Q)
—20 to 0 to +20mA can also be used for current output.

Analog output

. Analog Output
Digital Input Voltage Current
+2000 +10V -
1/0 characteristics +1000 SV +20mA
0 ov +4mA
-1000 -5V —-12mA
-2000 ~-10V -

For details, refer to Section 2.2.2.

Voltage: 5mV (1/2000)

Maximum resolution Current: 20pA (1/1000)

Overall accuracy* +1% (voltage: 0.1V, current: 0.2mA)
Within 16ms/2 channels (Time for 1 channel is also the same.)
Maximum conversion speed Note: Time from when digital input is written to when analog voltage (current) changes
from —10V (-20mA) to +10V (+20mA).
. Voltage: +12V Note: Max. output voltage and current
Absolute maximum output Current: £28mA restricted by output protection circuit.
Number of analog output points 2 channels/unit

Photocoupler insulation between output terminals and PC power

Insulation method (Non-insulated between channels)

Number of I1/0 occupying points Special 64 points
Connection terminal 36-point terminal block
Applicable wire size 0.75 to 2mm? (Applicable tightening torque: 39 to 59N-cm)

Applicable solderless terminal V1.25-3, V1.25-YS3A, V2-S3, V2-YS3A
Internal current consumption
(5V DC) 0.55A
Voltage 21.6t026.4VDC
External -
supply power Current consumption 0.23A (at 24 VDC)
Inrush current 0.6A, 100ms (24 VDC)
Weight kg (Ib) 0.75 (1.65)

* This is the accuracy in respect to the maximum analog output value.

Table 2.2 Performance Specifications
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2. SPECIFICATIONS /MELSEC A

POINTS I

The analog output ranges for maximum resolution and
maximum overall accuracy, is from ~10 to 0 to +10V or
from -20 to 0 to +20mA.

When external power is supplied from the A0J2CPU or
extension power supply, the number of connected units
. _ is restricted due to inrush current as described below:

Supplied from A0J2CPU
— Up to two units may be connected.
Supplied from A0J2PW
— Up to three units may be connected,

2.2.2 1/0 conversion characteristics

I/0 conversion characteristics are indicated by an inclination which is
connected between an offset value and a gain value set in the test
mode. Fig. 2.1 shows an example at the time of voltage output.

) - Offset value Gain value
15 T
\ \ @
: : =4
-] I E S W 7 557 R Ry 2
g i § >
3 O : T -
=] H H c
[o] 1 i ©
= -5 7 : ®
< 3 a g
10 e s e — e - g
—-15 : :
—-2048 —-1000 0 1000 2047
Digital input value

Fig. 2.1 1/0 Conversion Characteristics

1. The offset value is the analog output voltage or current which is provided
when the digital input value is 0. Set the offset value in test mode.

2. The gain value is the analog output voltage or current which is provided
when the digital input value is 1000. Set the gain value in test mode.




2. SPECIFICATIONS /MELSEC -A

(1) Voltage output characteristic

Fig. 2.2 shows a voltage output characteristic example for several
offset/gain settings.

The offset/gain setting in the figure at left is as follows,
(1) When the offset value is OV and the gain value is
7.5V, the characteristic is indicated by@.
Example:
When the digital input value is 800, the analog

V) output value is 6V.
When the digital input value is —400, the

12 J ' * A analog output value is —3V.
o 10 -1 __:_ _ 1 ___;_ R [ " @ (2) When the offset value is OV and the gain value is
g’ ! j " _7f§ 5V, the characteristic is as indicated by
S 1 i = Example:
> bt v 2.5 g_ .. . -
= . : = When the digital input value is 800, the analog
,;& 0 ! J: g, output value is 4V.
3 ! 5 o When the digital input value is —400, the
g 51 ! E § analog output value is —2V.
E i | b (3) When the offset value is 2.5V and the gain value is
—10 L S Vil |_ 15 5V, the characteristic is as indicated by@
R : £ Example:
BT 3 NN : When the digital input value is 800, the analog
—2048 —1000 O 1000 2047 output value is 4.5V.
When the digital input value is —400, the
Digital input value analog output value is 1.5V,

Fig. 2.2 Voltage Output Characteristic

| POINTS |

1. The maximum resolution and overall accuracy are within
the range of performance specifications when the working
analog output range is —10 to 0 to +10V. Avoid use
outside the above indicated range (dotted line on the
voltage output characteristic graph in Fig. 2.2).

If the unit is used outside the practical analog output

range, note the following:

1) Prolonged use may load to excessive rise in tempera-
ture and failure of the unit.

2) Accuracy may not be within the range of perform-
ance specifications.

2. When the digital input value has been set to less than
—2048 or more than +2047, analog output is provided
with the digital input value regarded as —2048 or +2047.

3. The 62DA limits the maximum output voltage to —12
or +12V to protect against short circuit at the outputs.
Therefore, even if the digital input value is set outside the
range of output voltage limits, the output signal is limited
to the maximum indicated.
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2. SPECIFICATIONS /MELSECA

(2) Current output characteristic

Fig. 2.3 shows a current output characteristic graph for several
offset/gain settings. '

The offset/gain setting in the figure at left is as follows.
(1) When the offset value is 4mA and the gain value is
20mA, the characteristic is as indicated by @.
Example:
(mA) @ When the digital input value is 800, the analog
28 ———— ] output value is 16.8mA,
20 _l_ [’ When the digital input value is —400, the
- ——- -—t - —-— ;
c . ) g analog output value is —2.4mA.
‘g l = (2) When the offset value is OmA and the gain value is
S 10 . , /Z Z  5mA, the characteristic is as indicated by (2).
g_ l 4 fg. Example:
3 0 : \7 | 3 When the digital input value is 800, the analog
g §’ output value is 4mA.
E ! g When the digital input value is ~400, the
<_10 ] i 3 analog output value is —2mA.
' | ‘g
Y N A . e
B, 7 - ) SO |
-2048 —1000 O 1000 2047
Digital input value

Fig. 2.3 Current Output Characteristic

| POINTS |

1. The maximum resolution and overall accuracy are within
the range of performance specifications when the work-
ing analog current range is —20 to 0 to +20mA. Avoid use
outside the above indicated range (dotted line on the
current output characteristic graph in Fig. 2.3).

If the unit is used outside the practical analog output

range, note the following:

1) Prolonged use may result in excessive rise of tempera-
ture and failure of the unit.

2) Accuracy may not be within the range of perform-
ance specifications.

2. When the digital input value has been set to less than
—2048 or more than +2047, analog output is provided
with the digital input value regarded as —2048 or +2047.

3. The 62DA limits the maximum output current to —28mA
or +28mA to protect against short circuits at the outputs.
Therefore, even if the digital input value is set outside
the range of output current limits, the output signal
is limited to the maximum indicated.
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2. SPECIFICATIONS /MELSEC -A

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

The resolution of the 62D A can be changed by the offset/gain
setting. To calculate the resolution and analog output values for
various digital input value, use the following expressions.

(gain value) — (offset value)
1000

{Resolution) =

(Analog output)

_ {gain value) — (offset value)
1000

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

x (digital input value) + (offset value)

If the resolution is in units of 5BmV or 20uA, the variation of
analog output value differs depending on the setting of offset and
gain for a change of 1 in the digital input value.

Fig. 2.4 and 2.5 show the relation between the digital input value
and the analog output value when the offset/gain setting is
changed. The offset value and gain value are values in the voltage
and current output characteristic graphs in Fig. 2.2 and 2.3.

(mV)
75 +
. L
8’: o
>z 50 +
5]
9 L
i
S el
g’ 25 +
“5 r
c
<
o4
T L L [ : Ll ) IS OOV TV S i I + ‘{% e ]1 1 1 L i : L ¢ 1 L : 1 L 2 ;{
—-1000 —995 —-990 —985 0 5 10 15
Digital input value
In @ the resolution is greater than 5mV. When the digital input value is increased or decreased by 1, the
analog output value increases or decreases 5 or 10mV.
In @ the resolution is less than 5mV. When the digital input value is increased or decreased by 1, the
analog output value increases or decreases 0 or 5mV.

Fig. 2.4 Digital Input Value and Voltage Output
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Analog output current

(mA)

4.00
N WS T T 3 L I Il 4 I P 1 I ) } 1 L 1 b} 1 L L ] [ s i i I 1
t + * 1F T ! ) :
0 5 10 ' 15 800 805 810 815

As for @ and @ the resolution is less than 20uA. When the digital input value is increased or decreased 1,
the analog output value increases or decreases 0 or 20uA.

430 1
4.20 1
410 +

Digital input value

Fig. 2.5 Digital Input Value and Current Output

(4) Overall accuracy

The overall accuracy is the accuracy in respect to the maximum
analog 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 output characteristics are shown in
Fig. 2.6 and Fig. 2.7.

Analog output voltage

V)
15

10

5

Offset value

... 0V, gain value ... 5V o5 |

(mA)  Oiffset value ... 4mA, gain value ... 20mA
28

20 1

10
.2mA)
> 1% (£0.1V)

Analog output current

—-2048

—1000 0 1000 2047 —28 -~

Digital input value

-2048 ~1000 O 1000 2047
Digital input value

Fig. 2.6 Overall accuracy of voltage output characteristics Fig. 2.7 Overall accuracy of current output characteristics

2-7




2. SPECIFICATIONS MELSEC-A

2.3 1/0 List with Respect to Programmable Controtler CPU

The 1/0 signals for the 62DA with respect to the programmable

controller CPU are as indicated below. Numbers provided for X and
Y are determined by the loading position of the A62DA unit and the
number of points of other 1/O units.

The following |/O numbers assume that the unit number is set to 0.

2.3.1 1/O list
(1) Inputs for programmable controller CPU X0 — X1F (32 points).

Input Signal Description

Watch dog timer error

X0 Turns on if a watch dog timer error occurs in the AG2DA.

D/A conversion ready
(1) Turns on when D/A conversion is ready in normal mode (not in
test mode) after the power is turned on or the programmable
X1 controller CPU is reset. Turns off when normal mode is changed to
test mode.
{2) Used as an interlock when read or write is performed from the
programmable controller CPU to the 62DA.

X2 to X1F Not used

(2) Outputs for programmable controller CPU X0 — X1F (32 points).

Output Signal Description

YOto Y1A Not used

Cutput enable
Used for both channels 1 and 2. Depending on the status of signal,
analog output differs.

Y18 (1) OFF
The offset value is output as an analog value.
(2) ON
The analog value has been converted from the digital value, is
output.
Y1C1to Y1F Not used
IMPORTANT

Do not use devices Y0 - Y1A and Y1C - Y1F in the normal
sequence program. .

If they are used (turned ON/OFF) in a sequence program, it
will not be possible to guarantee correct functioning of the
62DA.

Note, however that if the 62DA is used in a remote 1/0
system, resetting YOE and YOF is permitted. For details, refer
to the A0J2 Data Link User's Manual.
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2.3.2 1/0 signals and analog output

(1) Relation between /0 signals and analog output in normal mode

is indicated in the following table.

Output
enable Y1B OFF ON
D/A
conversion OFF ON OFF ON
ready X1
The digital value writ-
Analog ten from the program-
mable controller CPU,
outlput ov Offset value ov is converted into an
value analog value which is
output.
The offset value with Until a digital value is
offset/gain set is output written, the offset value
Remarks as an a?-zalo value P is output as an analog
9 ) value.

(2) In test mode, the D/A conversion ready (X1) signal turns off,
Regardless of the digital input value, analog values shown in the
following table are output depending on the positions of channel
select switch and OFFSET/GAIN select switch.

Position of channel

select switch CH1

CH2
Channel
of analog
output

Position of
OFFSET/GAIN
select switch

Channel 1 Channel 2 Channel 1 Channel 2

OFFSET position

Offset value

SET position of channel 1
. Gain value
GAIN position of channel 1

Offset value
of channel 2

Offset vaiue

Offset value of channel 2

of channel 1
Gain value
of channel 2

2-9
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2.4 Buffer Memory

The 62DA is equipped with a buffer memory (which is not battery
backed) for the communication of data with the programmable
controller CPU. The following gives an explanation of the assignment
and data configuration of this buffer memory.

For read and write of data by the sequence program, refer to Chapter
6 (page 6-1).

2.4.1 Assignment of buffer memory

The assignment of buffer memory is indicated below.

Address .
0 CH1 digital value K
1 CH2 digital value Read and write can be
2 Voltage set value check code of CH1 performed from and to
3 Voltage set value check code of CH2 programmable controller
4 Current set value check code of CH1 CPU.
5 Current set value check code of CH2 y

*Each data consists of 16 bits.
2.4.2 Contents and data configuration of buffer memory

This section describes the contents and data configuration of the
buffer memory for each item indicated in Section 2.4.1.

(1) Digital value {(CH1, CH2)

a) When the power is turned on and the D/A conversion ready
signal is on, the digital value is O.

b) Set a digital value, —2048 to +2047, in 16-bit binary with
sign.

B15 B14 B13 B12 B11 B10 B9 B8 RB7 B6 B5 B4 B3 B2 B1 BO

1/0
Data section
= B11 to B14 are automatically set to 1 when the sign is negative
{1 at B15) and at O when it is positive (0 at B15).
(A negative digital value is expressed in 2's complement.)
‘—Sign
1: Negative
0: Positive

2-10



2. SPECIFICATIONS /MELSEC-A

POINT

If the digital value has been set outside its range, D/A con-
version is made with the set value regarded as the usable
maximum value or minimum value.

Example: When —3000 is set, the value is treated as —2048.
When +3000 is set, it is treated as +2047.

(2) Voltage set value check (CH1, CH2)

When the digital value is set to —2001 or less or to +2001 or
more, one of the following check codes is set for each channel.

Check Code Description
000F The digital value has been set to +2001 or more.
00FO0 The digital value has been set to —2001 or less.
00FF The digital value is outside the range —2000 to +2000.

*Check codes are expressed in hexadecimal.
{3) Current set value check (CH1, CH2)

When the digital value is set to a negative value or to +1001 or
more, one of the following check codes is set for each channel.

Check Code Description
000F The digital value has been set to +1001 or more.
O0F0 The digital value has been set to a negative value.
00FF The digital value is outside the range O to +1000.

*Check codes are expressed in hexadecimal.

POINTS

1. if the digital value is a negative value or +1001 or more in
the case of analog voltage output, the current set value
check codes will be set to 4 (CH1) and 5 (CH2) of buffer
memory.

2. Reset the check codes by use of the sequence program in
the programmable controller CPU. For details, refer to
Chapter 6 (page 24).
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3. HANDLING

This chapter describes the handling instructions, nomenclature,
maintenance, and inspection of the 62DA. '

3.1 Handling Instructions
(1) Protect the 62DA 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 unit and
remove any that do enter. :

(4) Tighten terminal screws as specified below.

Screw Tlghtenln(gN '.I':"r:'l)ue Range
/O terminal block terminal screw (M3 screw) 39to 59
1/O terminal block mounting screw (M4 screw) 7810 118
Module mounting screw (M4 screw) 78to0 118
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3.2.1 Nomenclature

3.2 Nomenclature, Settings and Checking

I/O cable, extension cable connectors J

For communications with CPU unit,
1/0 units, extension base, or extension
power supply unit. Connect 1/O cable

RUN LED

Indicates the 62D A operating status.
{Normal mode)

ON : During normal operation
OFF : BV power off or watch
dog timer error

{Test mode)
Flicker : Flickers at intervals of
0.5s when OFFSET (TBS-
6) or GAIN (TB6-7)
terminals are connected.
Flickers at intervals of
0.1s when UP/DOWN
(TB9S-10-11) terminals are
connected and the setting
range has been exceeded.

: V\ilf\en offset/gain input is
off.

OFF

{AQJ2CO:}) and extension cable
{AQJ2C i} IB).

The cable may be connected to either
of the two connectors. Be sure
to provide a protection zap on the
connector when not used.

0] ©

”

Unit setting area

Removal of the cover reveals the unit
number setting rotary switch and
internal power supply {5V DC) select
switch. For switch settings, refer to
Section 3.2.2 and 3.2.3.

OFFSET/GAIN select terminals |

CHANNEL select terminals |

Used to select a channel for the
adjustment of offset value and
gain value.

CHANNEL 1: Connect TB1 and 2.
CHANNEL 2: Connect TB2 and 3.

-

- OFFSET {Connect T85 and 6)
Offset value calibration mode
« GAIN (Connect TB6 and 7)
Gain value calibration mode
+ SET (Open TBS, 6 and 7)
Stores mode value to 62DA when
the terminals are opened in
offset or gain mode.

Test mode terminals J

To execute test mode, connect TB13
and TB15.
Test mode: Adjust offset and gain.

UP/DOWN terminals |

Power input terminals ]

Input power supply terminais. 24V
DC.

By connecting TB9 and 10 or TB10

and 11, offset or gain value is increased

or decreased at the foliowing rate.

1) Connect for less than 1.5s.....
Increase or decrease of 5mV/20uA
at one time.

2) Connect for 1.5s or more.....
Increase or decrease of 5SmV/20uA
per 0.05s.

Cover mounting screw I

\

Special screw. Fixes the front cover
and also acts as a unit fixing nut for
unit-to-unit mounting.

(M4 screw)

Unit mounting hole I

Used when mounting this unit to
control panel, etc,
(For M4 screw)

It is necessary to set the area in [___| prior to test operation and adjustments.
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3.2.2 Unit number setting

This section describes unit number setting.

Remove the unit setting area
cover from the unit as shown on
. the right.

Set the UNIT NO. setting rotary
switch to any of O to 7 (using a
screwdriver).

Inside the unit

/

Instali the setting area cover to
the unit,

4 UNIT NO. setting

( Completed ’ rotary switch

Unit Number Setting

0 1 2 3 4 5 6 7

Unit number w5.o 5o s

» 5o Se [ -2 " oe
setting rotary || @: a@': :®: ,@; (22 :@: n@:
© 2 < o 5% eto‘

switch position [ | cF6 A| |75 564 % e

POINTS l

(1) Set the unit number setting rotary switch to any of 0 to 7
according to the unit stage number. Note if that the same
unit number is set to two or more units, misinput and
misoutput will occur.

(2) The unit number setting determines X and Y addresses.
For details, refer to Chapter 5.
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3.2.3 Internal power supply (5 VDC) setting

Set the internal power supply (5 VDC) of the 62DA as explained
below.

Remove the setting area cover
from the unit as shown on the
- right.

\

Check and set the internal power
supply (5 VDC) seiect switch.

When the power is supplied from
the CPU unit built-in power supply,
set to CPUSV. When the power is
supplied from the extension power

supply unit, set to EX5V. @

Inside the unit

y

Install the setting area cover to
the unit,

y Internal power supply (5§ VDC)
( Compieted ) select switch

/

Internal Power Supply (5 VDC]) Setting

Power supplied from CPU Power supplied from
unit built-in power supply extension power supply unit

Internal power
supply (5 VDC) L ]

select switch EX5V «—s CPUSV EX5V «——= CPU5SV

*Black area indicates the slide switch position.

POINTS I

(1) If the select switch is set to EXBV when 5 VDC is supplied
from the internal power supply of the CPU unit to the
62DA, the 62DA does not operate properly. Always
check this before test operation.

(2) To set the internal power supply in a system which uses
the AOJ2PW extension power supply unit, refer to
Section 5.2 of the A0J2CPU User's Manual (CPU unit
edition).
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3.2.4 internal power supply {5 VDC) checking

Check the internal power supply (56 VDC) of the 62DA as explained
below using a circuit tester.

Prepara a circuit tester for internal
power (5 VDC) measurement.

k]

Remove the setting area cover
from the unit as shown on the
right.

K]

Measure DC voltage with the
circuit tester terminals applied to
the land (+) indicated “VDD’’ and

the land (-) indicated ““SG” on @
the printed circuit board.

[] Inside the unit

The internal power supply (5 VDC)
is in the range 5 to 4.75 VDC.

v
Install the setting area cover to
the unit. Land for SG  Load for VDD
T (0OV) checking - (5 VDC) checking

( Completed )
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4. WIRING

4.1 Wiring Instructions
Protect external wiring against noise with the following precautions:
(1) Separate AC and DC wiring.

(2) Separate main circuit and/or high voltage wiring from control
and signa! wiring.

(3) Where applicable, ground the shielding of all wires to a common
ground point.

4.2 Unit Connection Example

62DA
i
+15V
24 VDC
24VDC 1‘-——-‘
24 GDC
Motor drive unit, etc.
GND —-15V VT 50082
mmmmzt) _%.- to
V- : } MQ
GND

v+ Recorder, etc.

V—

T+ 022
to

- 60002

g

FG F=-n

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

*2: If noise or ripple is generated by the external wiring, connect a 0.1 to
0.47uF (25V or more voltage resistance parts.) capacitor to the input
terminal of external equipment. At the same time, ground FG of the 62DA
and FG of the power supply unit.

IMPORTANT

A given channel cannot be used for voltage and current
outputs at the same time. Only use one set of terminals on
each channel.
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5. CONCEPT OF THE 62DA 1/0 NUMBERS IN A0J2 SYSTEM

This chapter explains the concept and precautions for the 62DA 1/0
numbers in the A0J2 system.

5.1 1/O Number Assigriment and Concept
The 1/0 number assignment is one of the requirements for constructing
. a system. Wrong assignment will result in failure. Assign the 1/O

numbers as described below.

(1) X and Y represent input and outputs, respectively. 1/O numbers
are addressed in hexadecimal, (O to F)

{2) 1/0 numbers are determined by the unit number set in the 62DA.
One unit occupies 64 points.

Unit
No. 1/0 Number X/Y00 1) As indicated on the left, the /O numbers are
’ determined by the unit number.
0 X00 to X1F N to
YO0 to Y1F X/F1E 2) The number of points occupied by one unit is
fixed to 64. The first 32 points are actual /O
X40 to X5F numbers and the second 32 are always vacant.
1
Y40 to Y5F X/Y40 3) The vacant numbers (second 32 points) may be
used as Y’s images instead of the internal memories
2 X80 to X9F o (M), :
Y80 to YOF Y5F
X/ 4) In the system, exercise care not to use the same
XCO to XDF unit numbers. Use of the same numbers resuits in a
(] failure.
3 YCO to YDF X/Y80
5) Unit numbers are 0 to 7. These numbers do not
X100 to X11F 1o have to be serial. This is because I/O numbers are
4 determined by the unit number as shown on the
Y100to Y11F
X/Y9F left. Considering the system, it is recommended to
£ set serial 1/O numbers.
5 |X1401to X15
6 |X180to X19F i B
Y180 to Y1SF X/YDF
7 X1C0 to X1DF
t0
X/Y11F
X/Y140
> to
X/Y15F
X/Y180
to
X/Y19F
X/Y1CO
to
X/Y1DF

5-1
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6. PROGRAMMING

6.1 Initial Setting

This section describes a programming procedure for using the 62DA.
Perform the initial setting of the 62DA from the PC CPU in the
procedure shown in Fig. 6.1.

Start

Analog
output start

Turn on output enable Turn off output enable
{Y1B). (y18).

Write digital value.

Fig. 6.1 Initial Setting Procedure

1/0 numbers shown below are applicable when the unit number is set
to 0. For 1/0 numbers with respect to the PC CPU and buffer memory
assignment, refer to Section 2.4.1

. 6-1
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6.2 Programs

This section describes basic programs for reading and writing,
writing of digital values, and practical ladder exampies.

For details on instructions, refer to the A0J2CPU Programming
Manual. When using the 62DA at a remote l/O station, also refer to
the data link unit User's Manual.

6.2.1 Basic programs for read and write

(1) Read from 62DA : FROM, DFRO instructions

*1
FROM instruction execution condition

P [ = [ o [ ]

D/A conversion ready

Symbol Description Us?\?‘:;nb::'ce
n, Upper 2 digits of 3-di9it hexadecimal head /O number K, H
assigned to 62DA.
n, Head address of buffer memory which stores data K, H
D Head number of device which will store read data T.C,D,W
ns Number of words of data to be read K, H

Example: To read the 2 word data from address 2 of the buffer
memory to DO and 1, with the 62DA assigned to I/0
X00to 1F and YOO to 1F

+—-“———-”—-l FROM I HOO l K2 I Do j K2 ]———+

FROM instruction execution condition

(2) Write to 62DA : TO, DTO instructions

TO mstructlon execution condition

.._”__”__[ o [ =~ | s ] H
D/A conversion ready
Symbol ' Description Us?\:’::ngz:_"ce
Upper 2 digits of 3-digit hexadecimal head /O number K H
™ assigned to 62DA. ’
n, Head address of buffer memory which will store data K, H
S Head device numbgr or constant where data to be T.C,D,W
written is stored.
ns Number of words of data to be written K, H

Example: To write 500 to address 0 of the buffer memory, with the
AB2DA assigned to 1/0 X60 to 7F and Y60 to 7F

TO instruction execution condition

HQ!——F I O T R

Convert the instruction marked *1 into pulse.
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6.2.2 Write of digital value

This section shows the voltage output and current output for an
example program which writes the digital value in data register D5
to channel 1.

{1) Voltage output

Digital value write command
*

A * ; g
- L——“—' ~ l———-[ K— Checks the lower limit. If the digital |
‘ }_‘_{ Z lK 2048[ oS MOVT 2048 [DS }—0<—-e260458, tze c;s;anltm—2048 is writtflan tov?JuS(.e

* *
0—-‘] < K2047) D5 |———{ MOV {K2047] D5 Checks the upper limit. If the digital value
' I r ] }—‘ >2047, the constant 2047 is written to DS.

————‘;TO I HO [ KO J D5 1 K?‘——o If the digital value is between —2048 and 2047, it

is written to channel 1.

(2) Current output
Digital value write command
4 ]* [ * l
’_—”——{ '——l > KO D5 H MOV KO D5 |-—<bChecks the lower limit, If the digital value <0,
l—_‘ ] the constant O is written to D5.
* *
0—‘ < K1000| D5 MOV {K1000{ D5 I-—-oChecks the upper limit. If the digital value
l [ H I I >1000, the constant 1000 is written to DB5.

____—__—{ TOo | HO l KO [ D5 ] K1 ]——a]f the digital value is between 0 and 1000, it is

written to channel 1.

POINT

When digital values are written to the 62DA, you are
recommended to perform an upper limit/lower limit check
on the values using the sequence program.

Values marked with an asterisk "*" are subject to upper and
lower limit value restrictions for voltage or power and must
only be changed within the specified limits when
programming.

6.2.3 Reset of check codes

Batch reset of check codes (addresses 2 to 5 of the buffer memory)
of channels 1 and 2.

*1
Check code reset command

‘/ﬁ
I'——-H'-—-{ TO I HO l K2 | DO 1 K4 0 is written to addresses 2 to 5 of the buffer
memory and check codes are reset.

The value in DO should aiways be O

Convert the instruction marked *1 into pulse.

6.2.4 Application circuit examples

POINT

The application circuit examples given here are basic
circuits. Consider interlock conditions in relation to the
system you are using.
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M9039

(1) Program giving a voltage analog output from 62DA channel 1
to an inverter for control of 4 set speeds.

—}

1st stage
command

2nd stage
command

3rd stage
command

4th stage
command

External output

X1

o—{ MOV | Ks00 | D10

MOV eroo [ D11

¢ Digital vaiue of each speed is stored in D10 to 13.

MOV Tmsoo | D12

MOV J K2000 | D13

—F—— T

| Ko ]Dm

Digital value of 1st speed is written to the A62DA.

X1

l—-”———{ TO

| ko [on |

Digital value of 2nd speed is written to the A62DA.

———T

| xo | pr2 |

Digital value of 3rd speed is written to the A62DA.

F———— 1o

| ko | b1 |

Digital value of 4th speed is written to the A62DA.

enable signal
L |L Qutput enable is turned ON.

(2) Example which provides output to Y60 and Y61 when a digital
value setting error occurs during use of analog current output
from channel 1. This example also resets the voltage and current
set value check codes of channel 1 when X40 turns on.

Check Code Y60 Y61
000F ON OFF
O0F0 OFF ON
00FF ON ON
Xl1 ! c lue ch f ch IR
! urrent set value check code of channe is
H 1FR0M] Ho l K4 l Do l K1 ‘_0 read 1o DO.
r—l = [ HOFI DO} @ When digital value is set to a negative vaiue, MO
turns on.
} l _ L When digital value is set to a value of +1001 or
_ I HFO ] 00 | @—" more, M1 turns on.
_ 1 When digital value is set to both a negative
1 | - I HFF l Do | @_‘ value and a value of +1001 or more, M2 turns
on.
MO
+——F v60)—
M2 . .
qn—{ l-_- Error status is output to the outside.
M1
{F Y61
M2
i
*1
X40 X1
ll_"_—'l TO I HO 1 K2 [ D10J |<1j—< Voltage set value check code is reset.
*1
_‘{ TO [ HO I K4 I D10 I K1 }—‘ Current set value check code is reset.
*1: The value in D10 shouid always be 0.
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7. TEST OPERATION AND ADJUSTMENTS

This section describes the offset/gain settings necessary before test
operation on the 62DA, and the points to check before starting
operation. Also refer to the information on test operation and
adjustments in the CPU unit User's Manual.

7.1 Offset/Gain Setting

The offset/gain setting can be performed in test mode within the
following ranges.

Voltage (V) Current {mA)
Offset value —-3to +3DC —-12t0+12DC
Gain value -2to+10DC —8 to +20 DC

Table 7.1 Offset/Gain Setting Range

* Factory setting: offset = OV Gain value =5V

| POINTS |

1. The setting range of the gain value depends on the offset
value as follows:

Gain range = (Offset value + 1) to +10V (Voltage setting)
or
Gain range = (Offset value + 4) to +20mA (Current setting)

Example: If the offset value has been set to OV, the gain
value can be set within the range +1 to +10V.

2. If offset (gain value) adjustment is taken outside the
range shown in Table 7.1, the RUN LED flickers faster
(0.1s).

3. The offset and the gain value are remained in the 62DA
without power.
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Short the circuit across TEST terminals 13 and 15 to switch the
unit to test mode.

—_

el

After ensuring that the OFFSET/GAIN select terminals are
open, connect the channel select terminals to be set.

:

Connect the OFFSET/GAIN select terminals 5 and 6.

!

Connect a voitmeter to the output terminal of the channel to be
calibrated and adjust output to the desired offset value by
connecting the UP/DOWN terminals.

!

Open the OFFSET/GAIN select terminals to store the offset
value. The RUN LED should turn off.

'

Connect the OFFSET/GAIN select terminals 6 and 7.

!

Connect a voitmeter to the output terminal of the channel to be
calibrated and adjust output to the desired gain value by con-
necting the UP/DOWN terminals.

:

Open the OFFSET/GAIN select terminals to store the gain value.
The RUN LED should turn off.

Setting completed?

Open the circuit across TEST terminals.

Compiete
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POINTS

1. Do not set the 62DA to test mode during its normal
control operation. All channels stop D/A conversion in
test mode, normal control cannot be performed. By
returning the 62DA to normal mode again, D/A con-
version is resumed at the newly calibrated gain/offset
setting. For the analog output value in test mode, refer to
Section 2.3.2

2. Set the offset/gain value within the range —10 to O to
+10V DC or from —20 to 0 to +20mA DC. If setting has
been performed outside this range, maximum resolution
and overall accuracy may not be within the range of
performance specifications.

3. If the RUN LED flickers at high speed (5Hz) when the
offset/gain setting range has been exceeded, this excessive
value cannot be set into the 62DA and the previously
set value is retained.

4. When switching the channel for the offset/gain setting,
make sure the offset/gain selection terminals are OPEN.
If the channel is switched while the terminals are set to the
OFFSET or GAIN position and then the terminals are set to
OPEN after channel switching, the offset value or gain
value will be overwritten and will have to be set again.

IMPORTANT |

If the CPU is reset in test mode with the OFFSET/GAIN
select switch and UP/DOWN switch at the positions described
below, proper D/A conversion cannot be made. Therefore,
never reset the CPU with the above mentioned switches fixed
. at such positions. Should the CPU have been reset as des-
cribed above, restore the system by opening the circuit across
the test terminals or by resetting the programmable control-
ler CPU with the switches in their normal positions.

FF N
OSeIeis;Cv(i;::L UP/DOWN Switch Phenomenon

Watch dog timer error (X0)
OFFSET position| DOWN position signhal turns on and analog
output is set to 0V (OmA).

. . Offset/gain setting cannot be
GAIN position DOWN position performed.
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7.2 Check Points before Start of Operation

Check the points listed in Table 7.2 before starting test 6peration of
the 62DA.

Checking

Point Description Check

Number

Loading Is the 1/0 assignment for the 62DA slot
of unit correct?

Has offset/gain setting been performed for
all channels used?

2 Offset/gain

setting Check for setting errors.

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

Does the cable connected to each terminal
of terminal block match a signal?
Have cables been connected correctly?

3 Connection | Are the terminal screws on the terminal
to 62DA block tightened securely?

Is the cable size correct?

Is the 24 VDC connected correctly?

Table 7.2 Check Points
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8. TROUBLESHOOTING

This chapter describes simple troubleshooting procedures for the
62DA. For the CPU unit, refer to the A0J2 Programming Manual.

8.1 Troubleshooting Flow Chart

Error
Occurrence

“RUN"
LED of 62DA turns
off.

YES Section 8.2 ““Flow Chart Used When “RUN"*
LED Has Turned Off"”

Analog
output is not provided
properly.

Section 8.3 ““Flow Chart Used When Analog
Output Is Not Provided Properly”
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8.2 Flow Chart Used When “"RUN’' LED Has Flickered or Turned Off

CRUN" LED flickers or turns off. ’

circuit open across test NO

terminals 13 and 15?7

Open the circuit across test
terminals 13 and 15,

““RUN" LED turns off.

“RUN’" LED turns on.
. NO
Monitor the input signal
of the 62DA watchdog
timer error.
' Watch . NO +
dog timer error signal
OFF 62DA failure

Please return the unit
to the nearest sales
representative together
Possible cause is insuf- with details of trouble.
ficient power capacity,
calculate current con-
sumption.

NO

Is power capacity OK?

y

Recheck by ioading and Reselect the power sup-
unioading the G62DA. ply unit,

y

Unit is OK
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8.3 Flow Chart Used When Analog Output Is Not Provided Properly

Analog output is not
provided properily.

NO

Is 24 VDC connected?

4

Connect 24 VDC

Read any error step number
with peripheral equipment.

Error occurs

NO

at the step of TO
instruction,

Monitor D9008 by with perip-

heral equipment.

D9008 is 41.

YES
D9008 is 40.

NO

D9008 is 46.
Check the {/O number of
62DA and the /O number

of TO instruction.

!

Check the stage number set-
ting switch of extension base
unit.

CPU unit is normal.

Cabl

Cable is normal.

YES
62DA failure

CPU unit failure

NO

le failure
NO

4

62D A failure

NO

|

Change the digital ¥alue and
check the corresponding ana-
logue output.

Analog
output value does not
change.

YES

Check if the condition for
executing TO instruction is
on,

v

Check if the address of buffer
memory specified TO in-
struction is the digital value
address of channel where data
is to be written.

L

Check the wiring (voltage or
current) of 62DA.

'

Check if offset/gain setting is

correct.
1

Disconnect the wiring from
the analog output of the
62DA and measure analog
output value.

Is analog

Please return the unit to the
nearest sales representative to-
gether with details of trouble.

output value proper?

The unit is probably being
affected by noise. Check all
wiring and grounding.
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The following contents are written into D9008 when an error has occurred
during execution of the FROM or TO instruction.

Contents
{BIN value) of
Special Register
D9008

CPU Status Error and Cause

FROM and TO instructions cannot be

: executed.
40 Stop Hardware failure of 62DA (special

function unit), CPU pnit, or base unit.

When the FROM or TO instruction has

been executed, access has been made

41 Stop to the special function unit but no
answer is returned.

The accessed 62DA (special function

unit) has failed.

Access has been made (FROM or TO
instruction has been executed) to a
slot where the 62DA (special func-
tion unit) is not loaded.

46 Stop The content of FROM or TO instruc-
tion is incorrect or the stage number
setting of extension base unit is
improper.
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APPENDIX

1. EXTERNAL DIMENSIONS
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WARRANTY

Please confirm the following product warranty details before starting use.

1. Gratis Warranty Term a ratis Warranty Ran
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.

nerous repair r discontinuation of prod

(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 Builletins, etc.

(2) Product supply (including repair parts) is not possible after production is discontinued.

3. Qverseas service
Overseas, repairs shall be accepied by Mitsubishi's local overseas FA Center. Note that the repair conditions at each FA
Center may differ.

ion of chance loss an loss from warranty liabili
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 lication

{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 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.
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