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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. Alsc 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 PC system safety precautions.

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

i_ @DANGER Procedures which may lead to a dangerous condition and cause death or E
1 serious injury if not carried out properly. I
! Procedures which may lead to a dangerous condition and cause superficial I
i_ ACAU-HON to medium injury, or physical damage only, if not carried out properly. E

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

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

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

[DESIGN PRECAUTIONS]

<>DANGER

« Configure a safety circuit so that the safety of the overall system is maintained even when an external power
error or PC error occurs.
Accident may occur due to output error or malfunctioning.

(1) The status of analog output changes depending on the setting of various functions that control the
analog output. Take sufficient caution when setting for those functions.
For details of analog output status, refer to Section3.4.5 “Combinations of functions in each part”

(2) Normal output may not be obtained due to malfunctions of output elements or the internal circuits.
Configure a circuit to monitor signals which may lead to a serious accident.

/N\ CAUTION

« Do not bunch the control wires or communication cables with the main circuit or power wires, or install them
close to each other.
They should be installed 100mm{3.9inch} or more from each other.
Not doing so could result in noise that would cause erroneous operation.




[INSTALLATION PRECAUTIONS]
/N\ CAUTION

« Use the module in the environment given in the general specifications of the CPU module’s Users Manual.
Using the module outside the range of the general specifications may result in electric shock, fire or
maifunctioning, or may damage or degrade the module.

» Securely fix the module with seated P-shape pan screws to the installation holes (two locations).
Improper installation may result in breakdowns or cause the module to fall out.

+ Do not touch the conducted area or electric parts of the module.
Doing so may cause module malfunctioning or breakdowns.

[WIRING PRECAUTIONS]

/N CAUTION

« The FG terminals should always be grounded using the class-3 or higher grounding designed specially for
the PC. Failure to ground these terminals may cause matfunctioning.

o When wiring the module, check the rated voitage and terminal layout of the wiring, and make sure the wiring
is done correctly. Connecting a power supply that differs from the rated voltage or wiring it incorrectly may

cause fire or breakdown.

» Tighten the terminal screws with the specified torque. If the terminal screws are loose, it may result in short
circuits, fire or malfunctioning.

« Be careful not to let foreign matter such as filings or wire chips get inside the module. These can cause fire,

breakdowns and malfunctioning.

[STARTING AND MAINTENANCE PRECAUTIONS]

{>DANGER

« Do not touch the terminals while the power is on. Doing so may cause malfunctioning.

o Tum off the power supply before cleaning the module or retightening the screws. Doing this work while the
power is on may damage the module or cause malfunctioning.

/N\ CAUTION

« Never disassemble or modify the module.
This may cause breakdowns, malfunctioning, injury and/or fire.

[DISPOSAL PRECAUTIONS]

/\ CAUTION

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

Thank you for purchasing the Mitsubishi Graphic Operation Terminal.

Before using the equipment, plese read this manual carefully to develop full familiarity with the functions and
performance of the graphic operation terminal you have purchased, so as to ensure correct use.

Please forward a copy of this manual to the end user.
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About this Manual

The following are manuais related to this product.

Request for the manuals as needed according to the chart below.

Related Manuals
Manual No
| Name :
Manual Na (Type code)
AJB1BT11 IB-66721
A18J61BT11 CC-Link System Master - Local Module Uset’s Manual (13J872)
AJB1QBT11 IB-66722

A18J61QBT11 CC-Link System Master - Local Module User's Manual

(13J873)




1. OVERVIEW

MELSEC-A

1. OVERVIEW

This user's manual describes the specification and handling of AJ65BT-64DAYV digital analog voltage
conversion module (abbreviated as AJBSBT-64DAV from here on) and AJ6SBT-64DAI digital analog
current conversion module (abbreviated as AJ65BT-64DAl from here on), which is used as the remote
device for the Control & Communication-Link (abbreviated as CC-Link from here on) data system.

(1} AJ65BT-64DAV

(@)

This is a module which converts the digital values (16-bit encoded binary value) set in the PC CPU
to analog values (-10V to OV to 10V voltage), and performs an extenal output to four channefs.

AJ65BT-64DAI
This is a module which converts the digital values (16-bit encoded binary value) set in the PC CPU
to analog values (4mA to 20mA current), and performs an external output to four channels.

In this manual, the name which refers to both AJ65BT-64DAV and AJBSBT-64DA! is abbreviated as
“AJB5BT-64DAV/DAL”

The CC-Link may be referred to as "MELSECNET/J" which is a Mitsubishi term.

1.1 Features

The AJESBT-64DAV/DAI has the following features:

(1

)

@)

(@)

One module can provide four channels of D/A conversion.
The AJBSBT-64DAV/DAI can produce output of analog values (voltage/current) to four external
devices.

The analog-output enable/prohibit setting is possible for each channei.

The sequence program can specify whether to enable or prohibit analog output to the external
devices after the D/A conversion for each channel.

Analog output from the channel where the analog output is prohibited will be OV or OmA.

The analog output can be held or cleared when the PC CPU is in the STOP status (all
channels batch).

The HOLD/CLR terminal can select whether to hold or clear the analog output obtained
immediately before the PC CPU entered the STOP status.

Offset and gain setting

When a fine /G conversion characteristic is required, the offset and gain setting of each channel
can be set without a volume control, enabling to modify the /O conversion characteristic as
desired.

1-1



2. SYSTEM CONFIGURATION MELSEC-A
2. SYSTEM CONFIGURATION
{1) Applicable CPU
(a) When the master module is AJG1BT11:
s AOJ2CPU * AQJZHCPU  « AICPU e A2CPU(S1) * A3CPU
* ATNCPU e AZNCPU(S1) < ABNCPU  ASMCPU e ASHCPU
» AZACPU(S1) e ASACPU « A2UCPU(S1} < A3SUCPU » A4UCPU
+ AT3CPU
» A1SCPUL(C24- + A1SJCPU s A2SCPU » A2USCPU(S1)
R2)
{b) When the master module is AJETQBT11:
* Q2ACPU(S1} » Q3ACPU ¢« Q4ACPU
*» Q2ASCPU(S1) « Q2ASHCPU(S1)
(¢} When the master module is A1SJ61BT11:
« A1SCPU(C24- *» A1SJCPU e A2SCPU * A2USCPU(S1)

{d)

R2)

When the master module is A1S5J61QBT11;
« Q2ASCPU(S1) o QZASHCPU(S1)

(2) A maximum of 64 AJ65BT-64DAV/DAI stations can be connected to one master station.

(3) A maximum of 42 remote device stations can be connected.

2.1 Precautions for the System Configuration

2.1.1.

Precaution about the external power supply

To use the AJ65BT-84DAV/DAI, external DC24V power has to be supplied.

241



3. SPECIFICATIONS

3. SPECIFICATIONS

MELSEC-A

The general specifications, performance specifications, and /O characteristics of the AJGSBT-
64DAV/DAI are explained.

3.1

General Specification

The general specifications of the AJ65BT-64DAV/DAI are shown in Table 3.1.

Table 3.1 General specification

Itern Specification
Usage ambient .
temperature 010 55°C
Storage ambient 20 to 75°C
temperature
Usage ambient humidity 10 to $0%RH, no condensation

Storage ambient humnidity

10 to 90%RH, no condensation

Compliancy standard

JIS B3501, [EC1131-2

Frequency Acceleration Amplitude Sweep count
0.075mm
When there is 10to 57Hz - (0.0030inch) 10 times in each direction
Vibration durability intermittent vibration - - X, ¥, Z (80 minutes)
57 to 150Hz 9.8m/s" (1G) —
. 0.035mm
When there is 1010 87Hz — (0.001inch) -
continuous vibration -
57 10 150Hz 4.2m/s” (0.5G) —_

Conforming to JIS B 3501, IEC1131-2

Shock durability (147rVs® (15G), 3 times each in XYZ directions)
Usage environment No corrosive gas

Usage height Less than 2000 m (Less than 6562 ft.)
Installation area Within the control board
Over-voltage category *' Less than Il

Poliution rate ** Less than 2

Indicates the location where the device is connected from the public cable network to the device

™

2

structure wiring area.

Category Il applies to the devices to which the power is supplied from a fixed equipment.
Surge withstand voltage for devices with up to 300V of rated voltage is 2500V.

This is an index which indicates the degree of conductive object generation in the environment
where the device is used. Level 2 is an environment where only nonconductive objects are
formed with scme chances of temporary conductivity generation dug to cccasional condensation.

Ac AUTION @ Use the PCin the environment given in the general specifications of this manual.

Using the PC outside the range of the general use specifications may result in electrical shock,
fire, or malfunctioning, or may damage or degrade the module.




3. SPECIFICATIONS

MELSEC-A

3.2

Performance Specification

The performance specification of the AJE5BT-64DAV/DAI is shown Table 3.2

Table 3.2 Performance specification

tem

Specification

AJ65BT-64DAV AJ65BT-64DAI

Digital input value

16-bit encoded binary (valid bit: 12 bits)

-2048 to 2047 0 to 4095

Analog conversion value

Voltage: -10 to 10VDC
(External load resistance: 2kQ to 1MQ)

Current: 4 to 20mADC
{External load resistance: 0 to 6000Q)

IfO characteristics

Digital input value Analog conversion value Digital input value Ana!ogvgz'l:ersion
+2000 +10V 4000 +20mA
+1000 +5V 2000 +12mA

¢ HV 0 +4mA
-1000 -5V
-2000 =10V

Offset/gain adjustment

Yes {user setting or factory selting)

. . 1
Maximum resolution *

5mA | 4pA

)
Total accuracy *

* 1% (accuracy for the maximum value)

Maximum conversion speed *

3

Max. 1ms per channef {4ms per 4 channels)

QCutput short-circuit protection Yes

Analog output points 4 channels per module

VO coctpied polts T pots e for AWHRWw)
Connector terminal block 27-point terminal block {M3.5 x 7 screws)
Supported cable size 0.75 to 2.00mm’

Suppotted sclderless terminal RAV 1.25-3.5 (according to JIS C2805), RAV 2-3.5

Module installation screw

M4 x 0.7mm x 18mm or larger screw (tightening torque 78 to 118N-cm {8 to 12kg-.cm})
Installable with the DIN rail.

Supported DIN rail

TH35-7.5Fe, TH35-7.5Al, TH35-15Fe
(conforming to JIS-C2812)

Intemnal consumption current
(24VDC)

0.18A 0.27A

Noise resistance

Noise voltage: 500Vp-p
Measured using & noise simulator with 1us of noise amplitude and 25 to 60Hz of noise frequency.

Dielectric withstand voltage

Power and communication systems batch-Analog output batch, S00VAC, one minute

Insulation resistor

Power and communication systems batch-Analog output batch, 500VDC
10MQ or more at the insulation resistance tester

Weight

0.4kg (0.881b) | 0.4kg (0.88Ib)




3. SPECIFICATIONS - MELSEC-A

"1 Maximum resolution of analog value
The maximum resolution of analeg value means the variation of analog value when the digital
value changes for "1".

*2  Total accuracy
The total accuracy is the accuracy of the maximum analog output value.
(0 The overail accuracy of the AJB65BT-64 DAV is the accuracy for 10V.

+i0V /
/."
[+] f“f. Th i 7 )
2 |___ There is a drift of 1.0%(100mV}
S /'” or less for 10V when the temperature
5 > is between 0°C to 55°C.
[+ b Vil
g ov
= L~
5 pz
K=}
£ < /
< o~
//,’f”
d
-0V
-2000 0 2000

Digital input value

(@ The overall accuracy of the AJE5BT-64 DAl is the accuracy for 20mA.

20mA
-
° | __ There is a drift of £1.0%{200uA} or
= less for 20mA when the temperature
s - is between 0°C to 55°C.
5 .
=%
3 T //
g x":,//ff
@
Z 4mA [
omA
0 4000

Digital input valus

*3  Maximum conversion speed
The maximum conversion speed means the time required to read the digital value written in the
buffer memory, execute the D/A conversion, and output the specified analog value. It takes the
longest (1ms) to preduce the maximum analog output value when the current output is the
minimum, and to produce the minimum anatog output value when the current output is the
maximum.



3. SPECIFICATIONS

MELSEC-A

3.3 /O Conversion Characteristics

The I/O conversion characteristics of the AJ65BT-64DAV/DAL are explained.

3.3.1 Ofiset value and gain value

(1) Offset value

This is an analog value (voltage or cuirent value) produced by the AJ6SBT-64DAV/DAI when the
digital value set by the PC CPU is "0".

{2) Gainvalue

This is an analog value (voltage or current value) produced by the AJESBT-64DAV/DAI when the
digital value set by the PC CPU is "2000" for AJESBT-64DAV, and "4000" for AJ6SBT-64DAL.

{3) The factory-set offset and gain values are as follows:

AJ65BT-64DAYV AJ65BT-64DAI
Cffset value ov 4mA
Gain value 10V 20mA

(4) The offset value and gain value can be set separately for each channel in the test mode.

3.3.2 /O conversion characteristics

(1) When AJE5BT-64DAV is used:

v
15

/— Offset value

Gain value

/

10

Analog output

Analog output voltage
L=

practical range

-2000
-2048

0

Digital input value

f )
2000
2047

Figure 3.1 /O conversion characteristics of the AJ65BT-64DAV

(D How to calculate the analog output value:
The resolution of AJESBT-64DAV can be set arbitrarily by modifying the settings of the offset
value and gain value.
How to calcuiate the analeg value resolution and the analog output value for a given digital
input value when the settings of the offset value and gain value are changed is shown next.

3-4



3. SPECIFICATIONS

MELSEC-A

{Analog output) = (Analog resolution) x (Digital input vaiue) + (Offset value)

{Analog resolution) =

(Gain value) - (Offset value)

2000

@ The following graph shows the I/O characteristics when the offset and gain values of the
AJE5BT-64DAV are changed:

The VO conversion characteristics are shown in

the graph on the right when the offset value and

the gain value are set as in the following table:

Number Cffset value Gain value
@ oV
@ -lov
[©) +4V
Example

The analeg output voltage for the characteristic graphs ( to (® becomes as below, when the digital input
value is at 1000 and 500:

Anaiog oulput voltage

Digital input value

Number Digital input value Analog output voltage
® 1000 +5.0V

: 500 +2.5V

. 1000 oV

@ 500 5.0V

: 1000 6.0V

: @ 500 :5.0\1

v}
15 .
10 y
: !
5r Analog
o output
praclical
ra
-5 3 nge
: |
-10
15 -2000 0 2000
2048 2047

Figure 3.2 /C conversion characteristics of AJ65BT-64DAV

3-5




3. SPECIFICATIONS MELSEC-A

(2) When AJ65BT-64DAl is used:

Offset value Gain value
(mA) / /

S/

3

& 51
3
2 10k Analc?g output
‘g practical range
g
g Sk
< s

0 1

0 4000 }
Digital input value 4095

Figure 3.3 VO conversion characteristics of AJ65BT-64DAI

@y How to calculate the analeg value
The resolution of AJE5SBT-64DAl can be set arbitrarily by modifying the settings of the offset
value and gain value.
How to calculate the analog value resolution and the analog output value for a given digital
input vaiue when the settings of the offset value and gain value are changed is shown,

(Analog output) = (Analog resolution} x (Digital input value) + {Offset value)

(Gain value) - (Offset value)
4000

(Analog resolution) =

3-6
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@ The following graph shows the I/O characteristic when the offset and gain values of the
AJB5BT-64DAI are changed:

The /O conversion characteristics are shown in
the graph on the right when the offset value and
the gain value are set as in the following table:

Number | Offset vaiue Gain value
® 10mA 20mA
® 4mA 20mA
@ 6mA 16mA

Example

{mA)
. 20 ]
5 Z I
3 15 ¢ Analog
= 3 output
£ 10 practical
E:’ 5L 3 rangie
[1:3
g 0
0 4000 %
4095

Digital input vatue

: The analog output voltage for the characteristic graphs () to ( becomes as below, when the digital input
value s at 2000 and 1000:

Number Digital input value Analog output voitage
. 2000 15mA
: @
' 1000 12.5mA
: 2000 12mA
: @
: 1000 8mA
: 2000 11mA

- @

1000 8.5mA

Figure 3.4 O conversion characteristics of AJ65BT-64DAI



3. SPECIFICATIONS MELSEC-A

3.4 Various Functions to Control the Analog Output

Various functions to control the analog oulput of the AJBEBT-64DAV/DAI are explained.

3.4.1  Function to specify hold or clear of the analog output when the PC
CPU is in the STOP status (HOLD/CLEAR seiting)

Using this function, the HLD/CLR terminat on the module front panel can be used to set whether to
retain or clear (i.e. to output the offset) the analog output value immediately before the PC CPU enters
the STOP status or before the AJ6SBT-64DAV/DAI stops the D/A conversion due to an error. Al
channels are set simultaneously.

3.4.2 Function to specify executing or not executing the D/A conversion
processing (Analog output enable signal)

Using this function, whether to output the D/A conversion value or the offset value can be selected for
each channel by tumning on or off the analog output enable signal from the PC program.

However, the D/A conversion time (conversion speed) is constant regardless of the setting of the
analog output enable signal.

ON: D/A conversion value  OFF: Offset value

3.4.3 Function to specify enabling or prohibiting of the analog value
external output (Analog output enable/prohibit setting)

Using this function, whether to enable or prohibit the external output of the anafog signal can be
specified for each channel by writing "0" or "1" to the remote register's address from the PC program.

1: OV/IOmA  O: D/A conversion value or offset value

3.44 Offset/gain setting

When a fine /O conversion characteristic is required, the /O conversion characteristics can be
modified arbitrarily by setting the offset and gain of each channel without a volume control, after
entering the test mode by short-circuiting the test mode terminal. When it is not necessary, turning on
the RYn4, which is the IfO signal to the master station, selects the factory-configured offset and gain
vaiues.

Factory-configured vaiues:
AJESBT-64DAV........ Offset value OV, Gain value 10V
AJBSBT-64DAl.......... Offset value 4mA, Gain value 20mA

3.45 Combinations of various functions

By combining the functions explained above, the anatog output when the PC CPU is in the RUN status
and when a module error occurs can be set as desired, as shown in Table 3.3.
Select each function depending on the anaiog output status of your choice.

3-8



3. SPECIFICATIONS MELSEC-A
Table 3.3 Analog output status combination list
ij,::g HOLD/CLEAR setting CLEAR HOLD
nation | Analog output enable signal Enable {on) Prohibit (off) Enable (on)}Prohibit (off)
Exe-
cution Analog output . . .
status enable/prohibit setting Enable (0) Prohibit (1) Enable (0) Prohibit (1) Enable (0) Prohibit (1)
Qutput of the Output of the
analog value analog value
after VA after /A
Analeg output status when the PC CPU is | conversion conversion
in the RUN stalus from the OV/0mA Offset value OV/OmA from the QV/OmA
digital value digital value
specified by specified by
the PC CPU the PC CPU
Analog value
Analeg output status when the PC CPU is before the PC
in the STOP status Offset value OV/OmA Offset value OV/0mA CPU stop is OV/OmA
retained.
Analog value
Analog output status when the PC CPU is before the
in the eror status Offset value OV/OmA Offset value OV/OmA CPU eror is OV/OmA
retained.
OQutput of the Qutput of the
Analog output status when an error has maximum or maximum or
oceurred in the AJBSET-G4DAV/DA! mininun OV/OmA Offset value oV/OmA pinimum OV/OmA
. analog value analog value
Analog output status when a WDT error {*) OV/OmA
has occurred in the AJBSBT-64DAV/DAI
Analog value
Analog output status when the LINK RUN before the
LED Is turned off Offset value ov/OmA Offset value OV/OmA LINK ERR is 0V/OmA
retained.
Cutput of the Qutput of the
analog value analog value
after D/A after D/A
Analog output status after reset ?;:,‘:?}:sgon OVIOmA Offset value OV/OmA :,g'::?;se'o" OV/OmA
digital value digital value
specified by specified by
the PC CPU the PC CPU

(*) WDT error ...........

indicates the abnormal operation time by the PC. The elapsed time for one scan
by the program is monitored, and a WDT error results when it does not finish

within the scheduled time.
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3.5 /O Signals to the Master Station

Assignment of the /O signals and function of each signal are explained.

3.5.1 1/O signal list

The AJG5BT-64DAV/DAI uses 32 input points and 32 output points for exchanging signals with
the master station. The allocation of the I/O signals and the name of each signal are listed in
Table 3.4.

An RX device indicates an input signal from the AJ65BT-64DAV/DAI to the master module, and a RY
device indicates an output signal from the master module to the AJESBT-64DAV/DAI.

Table 3.4 VO signals
Signal direction: Signal direction:
AJB5BT-64DAV/DAL->Master Master—AJ65BT-64DAV/DAI
Device No. Signal name Device No. Signal name
RXNO RYno CH.1 analog gutpqt permission
signal
RYnt CH.2 analog c.)utput permission
signal
RYn2 CH.3 analog 9utput permission
to signal
Unusable .
RYn3 CH.4 analog Qutput permission
signal
R¥n4 Offset/gain value selection
RYn5
to Unusable
RXnF RYnF
RX (n+1) 0 RY {n+1) 0
to Unusable to Unusable
RX (n+1)7 RY {n+1)7
AX (n+1) 8 Initial data processing request RY (n+1) 8 Initial data processing complete
flag flag
RX (n+1) 9 Initial data setting compiete flag RY (n+1) 9 Initial data setting request flag
RX (n+1) A Ervor status flag RY {(n+1) A Error reset request fiag
RX(n+1) B Remote READY RY (n+1) B Unusable
RX {nh+1) C Unusable RY (n+1) C Unusable
RX (n+1) D Unusable RY (n+1) D Unusable
RX {n+1) E {Unusable: QnA) RY {(n+1} E (Unusable: QnA}
RX {n+1) F (Unusable: QnA) RY (n+1) F (Unusable: QnA)

n: The address allocated to the master station in the station number setting.

Point l

If a device not allowed to use is turned on/off from the sequence prograrm, the function of the
AJB5BT-64DAV/DAI is not guaranteed.
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3.5.2

Functions of the /O signals

Functions of the )/O signals of the AJGSBT-64DAV/DAI are shown in Table 3.5.

Table 3.5 Descriptions of the I/O signals

Device number Signal Name Description
After the power is tumned on or after the hardware reset, the initial data
Initiai data processing request flag is turned on by the AJE5BT-84DAV/DAI in order to
RX (n+1} 8 processing request request the initial data setting. It is turned off when the initial data setting
flag is complete {i.e. initial data processing complete fiag RY(n+1)8 is tumed
on).
When there is an initial data sefting request (i.e. RY{n+1)8 is tumed on), itis
RX (n+1) 9 Initial data setting turned on by the initial data setting completion. When the initial data
complete flag setting request flag is turned off after the initial data setting completion, the
initial data setting complete flag is also turned off,
RX (n+1) A Error status fla This is tumed on when an error other than the WDT error occurs on the
g AJB5BT-64DAV/DAI.
This is turned on when the initial data setting is complete and the AJGSBT-
64DAV/DAL is in the READY status, after the power is turned on or after the
AX(n+1) B Remote READY hardware reset. ltis turned off during the test mode.
{This is used to interlock the read and write from the master module.)
AYno These are the analog value cutput enable signals for channels 1 through 4.
to CH. O analog output | The analog output value from the corresponding channel is enabled when
enable signal tumned on.
RYn3 Tum it off to prohibit the output of the analeg value.
. "User settings” or “factory settings” of the offset and gain values are
RYn4 Oﬁset{galn value selected by switching the RYn4. To select the faclory setting, keep the
selection
RYn4 set to on.
Initial data After the power is turned on or after the hardware reset, the initial data
RY (n+1} 8 processing complete | processing is executed by the initial data processing request, and this flag
flag is tumed on after the processing is completed.
Initial data
RY (n+1) 9 processing request Tum this on to set or medify the initial data.
flag
Error rese! request When the error reset request flag {RY{n+1)A) is tumed on, the error status
RY (n+1) A fla q flag (RX(n+1)A) is tumed off and the error code of the remote register write
9 area is cleared (0D0CH).

The ON and OFF timing of each flag for the initial data processing request, processing complete,
setting complete, and the setting request by the AJ6SBT-64DAV/DAI:

RX(n+1)8
Initial data processing request flag

RY(n+1)8
Initial data processing complete flag

AX(n+1)8
Initial data setting complete flag

RY(n+1)9
Initial data setting request flag

RX{n+1)B
Remote READY
+—— : Executed by the sequence ladder
<+—— : Executed by the AJGSBT-64DAV/DAI
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3.6 Remote Register

The AJBSBT-64DAV/DAI has a remote register (does not have backup) for data communication with
the master module. The remote register allocation and data structure are described below.

3.6.1 Allocation of the remote register

The allocation of the remote register is shown in Table 3.6.

Table 3.6 Allocation of the remote register

Address Description Initial Flefert.ance
value section
RWwm CH.1 digital value setting area Y
RWwm-+1 CH.2 digital value setting area 0 .
— - Section 3.6.2
RWwm-+2 CH.3 digital value setting area 0
Write area RWwm+3 CH.4 digital value setting area o
(M—=R) RWwm+4 | Analog output enable/disable area 0 Section 3.6.3
RWwm+5
BWwm+6 Unusabie
RWwm+7
RWrn CH.1 set value check code 0
RWrn+1 CH.2 set value check code o i
Section 3.6.4
RWrn+2 CH.3 set value check code 0
Read area RWm+3 CH.4 set value check code o]
(R—M) RWim+4 Error code 0 Section 3.6.5
RWrm+5
RWrn+6 Unusable
RWm+7

m, n: The address set for the master station in the station number setting.

Point l

Do not execute read or write to the remote register that is not allowed to use. When a read or
write is executed, the function of the AJ6SBT-64DAV/DAI is not guaranteed.
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3.6.2  Digital value setting area for channels 1 through 4

{1) This area is used to write the digital value for the D/A conversion from the PC CPU,

{2) The digital values at all channels become "0" in the following conditions:
(a) Adfter the power is turned on, when the remote READY (RX(n+1)B) is turned on.
(b) After the reset of the PC CPU, when the remote READY (RX(n+1)B) is turned on.

{3) The digital vatue can be set as 16-bit signed binary data and within the available setting
range of the digital value resolution.
If a value beyond the range of the digital value resolution is set, the data in Table 3.7 is applied for
the D/A conversion. )
In addition, the checking code is stored in the set value checking code storage area (addresses
from RWrn to RWmn+3).

Table 3.7 Available setting range of the digital vatue

Maodel Name Available setting range Digital value for the D/A
conversion when the value
beyond the range is set

AJG5BT-64DAV -2048 to 2047 2048 or higher: 2047

{Practical range: -2000 to 2000} -2049 or lower: -2048

AJB5BT-64DAI 0 to 4095 4096 or higher: 4095
{Practical range: 0 to 4000) -1 oriower: 0

3.6.3 Analog output enable/prohibit channel

(1) Enabie or prohibit of the external output of the analog value from each channel is set in this
area.

{2) Output is prohibited at all channels in the following conditions:
(a) When the power is tumed on.
(b) When the power is reset.

{3) Enable/prohibit of the external output is set to 0 or 1 for each channel.
[£=) I ¢ O Enabled
by 1o Prohibited

{4) Configuration of the output enable/prohibit area for each channel is as folifows:

Configuration of the output enable/prohibit area for each channe!

b15 b14 b13 b12 b11 b10 b9 b8 b7 b& b5 b4 b3 b2 b1 bo
L [ 1 4 [ 1T U J -] ] Jensfonsfonzjont]
“ v
Ignored
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3.6.4 Set value checking code storag_:je area for channels 1 through 4

This area is used to check if the digital value is within or out of the setting range. One of the following
checking codes is stored when the digital value lower or higher than the setting range is set.

Check code list

Check code Description
000FH A digital value which exceeds the setting range was set.
O00FOH A digital value which is below the setting range was set.

Both a digital value below the setting range and digital value exceeding the

00FFH .
setting range were set.

(1) The check code once stored is not reset even if the set value is set to within the valid
setting altowed range.

{2} The storage area or the set value check code is reset by turning on the error reset request
flag (RY (n+1) A).

3.6.5 Error code

(1) If an error occurs when writing the data to the AJ65BT-64DAV/DAI (the RUN LED fiashes),
the foilowing error code is stored in the error code (RWrn+4) in the AJ65BT-64DAV/DAI
remote register.

Error code list

Description Etror code Corrective action
The digital vailue set value was ’ Correct the digital value within
10
set out of range. the allowable range.

The O indicates the channe! number where the error occurred.
(2) When multiple errors occurred, the error code of the first error is stored, but the other

errors are not stored.

(3) The error code reset is performed by turning on the error reset request flag (RY {n+1) A).
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4. SETUP AND PREPARATION BEFORE
OPERATION

4.1 Precautions When Handling

The precautions when handling the AJ65BT-64DAV/DAI are described below:

@D ANGER ® Do not touch the terminals and connectors while the power is on.
Doing $0 may cause electric shock or malfunctioning.

ACAUTION ® Be careful not to let foreign matter such as filings or wire chips get inside the module.

These can cause fire, breakdowns and malfunctioning.

@ Never disassemble or modify the medule.
This may cause breakdowns, malfunctioning, injury and/or fire.

@ Do not touch the conducted area or electric parts of the medule.
Doing so may cause module malfunctioning or breakdowns.

@ The module case is made from resin, $o do not drop or apply strong shock to the module.
This may cause the module to be damaged.

@ Do not remove the module print board from the case.
This may cause breakdowns. ’

# Tighten the terminal screws within the specified torque range.
If the terminal screws are loose, it may result in, fire or malfunctioning.

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

® Use the module in the environment given in the general specifications of the Manual.
Using the medule outside the range of the general specifications may result in electric shock, fire
or malfunctioning, or may damage or degrade the module.

® Secure the module with DIN rail or installation screws. Tighten the instailation screws securely
within the regulated torque range.
Failure to do so may cause the damage of the module due to falling of the module.

® Perform the installation/removal from/to the module board after the power supply is turned off.
When this is performed while the power is on, it may cause module breakdowns or
malfunctioning.

{1} Tighten the screws such as modute installation screws and terminal screws with the following

torque :
Screw location Tightening torque range
Module installation screw (M4 screw) 78 to 118 N-.cm{8 to 12kg-cm}
Terminal block terminal screw (M3.5 screw) 59 to 88 N.cm{6 to 9kg-cm} '
Terminal block installation screw (M4 screw) 78 to 118 N.cm{8 to 12kg-cm}

(2) When using the DIN rail adapter, install the DIN rail by making sure of the following:

(2) Applicable DIN rail models (35mm(1.4inch)-wide top-hat rail which conforms to DIN, EN, and
IEC standards
TH35-7.5Fe
TH35-7.5Al
TH35-15Fe

(b) DIN rail installation screw interval
When installing the DIN rail, tighten the screws with less than 200m (7.87 inch} pitches.

{3) Refer to CC-Link system Master Module user's manual for the name, specification, and
manufacturers of supporied cables for the use with AJ6SBT-64DAV/DAL
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4.2 Name of Each Part
The name of each part in the AJ65SBT-64DAV/DAI is described.
' Y ™
MITSUBISH| MELSEC asseT-si0a BRATE STATION RO, @
wdy, w01, 905
A Q1S @3 Qs
Lﬂgrgg CH. OFFSET GAIN. RESET |
] wt
LERR, O @3 &d o H
T W Wl S W
D6 O 6 ®
Number Name Description
@ Station number O D:I The AJ65BT-64DAV/DAI station number
setting switch Dx1 is set within the range 1 to 63. (Factory shipment setting : 00}
@ B RATE (Transfer
baud rate) setup Setting number Transfer baud rate
switch ¢ 156kbps(Factory shipment setting)
1 625kbps
2 2.5Mbps
3 5Mbps
4 10Mbps
Unused (When a value other than 0 to 4 is set, L ERR. LED tums on, and resulis in a
communication error.}
€ CH. (CHANNEL) Select the channel to perform offset adjustment or gain adjustment.
selection switch {Positions other than 1 to 4 are not processed.)
@ OFFSET/GAIN The swilch to set the offset/gain values during test mode.
(Oftset/gain) {1) OFFSET position : Calibration mode for the offset value
seiting switch {2) GAIN position : Calibration mode for gain value
{3) SET position : When the switch is set from the OFFSET/GAIN position,
which are modes to record offset/gain value to the SET
position, to the SET position, the offset/gain value is recorded.
® UP/DOWN switch | The switch to adjust the analog output value for the offset/gain of the specified
channel. The analog output value increases/decreases by turning on the UP/DOWN
switch.
® RESET switch Resels the H/W.
Initializes the AJB5-BT-64DAV/DAI I/O signals, remote register, and operation
processing. When the switch is turned on, AJ6SBT-64DAV/DAI initial data
processing request flag turns on.
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Number Name Description
@ gz;r:;ltrégatus PW LED On : When the power Es on
Off : When the power is shut off
RUN LED Normal On : Normal operation
mode Flashing : Write data error
Oft 1 24VDC power shutoff or watchdog
timer error
Test mode | Flashing : Flashes in 0.5 second intervals
when the offset/gain setting
switch is at OFFSET or GAIN.
Flashes in 0.1 second intervals
when exceeding the upper or
lower lirnits of the allowable
sefting using the UP/DOWN
switch.
Oft : When the offset/gain setting
switch is at SET.
L RUN LED On : Normal communication
Off : Communication interrupted {timeout error}
SD LED On : Data being transferred
RD LED On : Data being received
L ERR. LED On : When the baud rate or the station number setting
is out of range.
Flashing : When the baud rate or the station number setting
is changed after the power is turned on or reset.
Off : Normal communication
Terminal block AJB5BT-64DAV

1 3 S 7
DA | ©&

9
HLEY/
CLR

11 13 15 17 19 21 23 25 27
HLD/ | CH1/ CH2 CH3 CH4
CLR V+ Ve V+ Vi

O 2 4 6@ 8 10
o8 | sib | (F&) [vesv|TEST

12 14 16 18 20 22 24 25

O

AJB5BT-64DAI

1 3 5 7

DA | oG

9
HLD/
CLR

i1 13 15 17 19 21 23 25 27
HLD/ CH1/ CH2 CH3 CH4
CLR W+ 1+ I+ I+

O 2 4 6@ 2 10
DB | suD (Ff_i) TEST |TEST

12 14 16 18 20 22 24 28 O

HLD/CLR setting terminal

...HOLD is set by shorting between terminals, and CLEAR is set by releasing.

Test mode setting terminal

....By shorting between terminals, the system enters the test mode




Set the "channel selection
switch” to the channel to
set the offset/gain.

8D Q CH. OFFSET
RD O a®

1,
LERR. 0 D)5 & ser

"t Gam:
[Change to [Confirm that

the channef | | the position
to be set. is at SET.

¥

Set the offset/gain selection
switch to "OFFSET."

PW (O  OFFsET
RUINCE ) ser

O

4. SETUP AND PREPARATION BEFORE OPERATION MELSEC-A
4.3 Offset/Gain Setting
When changing the /O conversion characteristics, follow the procedure below.
Start
C ) Voltage Current
¥ ¥
Short the test :':mde terminal Set to the voltage the offset Set to the current the offset
(between 810 10). - value using the "UP/DOWN value using the "UP/DOWN
The "RUN" LED turns off. switch.” 4+ switch.”

y

k

Set the offset/gain selection
swiich to "SET."

RUN O OFFSET

@ CG?N SET

h

Set the offset/gain selection
switch to "GAIN."

PW ()  OFFseT
AUN - ser

GAIN

"Voltage

] Current

the gain value using

Set to the current to be

the "UP/DOWN switch.”

Set to the voltage to be
the gain value using the
"UP/DOWN switch.”

@

Adjust other
channels?

Release the test mode
terminal (between 8 to 10).
The "RUN" LED turns on.

|
B

L

Set the offset/gain selection
switch to "SET."

RUN O OFFSET

2

GAIN
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4.4

Point |
(1) Set the offset and gain values in the actual usage state.
{2) The offset and gain values are stored in the AJ65BT-64DAV/DAI, and are not erased even the
power supply is shut off.
(3) Perform the offset/gain setting when the PC CPU is stopped. When in the test mode, D/A
conversion is stopped for all channels, so use the remote READY signals as an interlock.
{4) Perform the offset/gain setting in the range from DC -10 to +10V or from 4 to +20mA. When

the setting exceeds this range, the maximum resolution or total precision may not be in the
range indicated in the performance specification.

Station Number Setting

4.5

By the AJ65BT-64DAV/DAI station number setting, the addresses to store the control I/O signal data
and read/write data are determined.

For details, refer to the AJB1BT11/A18J61BT11 CC-Link System Master/Local Module User's Manual
or AJB1QBT11/A18J61QBT11 CC-Link System Master/Local Module User's Manual.

Facing Direction of the Module Installation

When the module is installed next to the panel When the module is installed on the panel
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4.6 Datalink Cable Wiring

The wiring of the twisted pair cable which connects the AJ6SBT-684DAV/DAI and the master module is
described.

4.6.1

Precautions when handling the twisted pair cable

Do not handle the twisted pair cable in extreme ways as bellow, for the cable may be damaged:

0]

Compact with a sharp object

Terminal
resistor

{2) Twist the cable excessively.
{3) Puli the cable hard. (more than the permitted elasticity.)
{4) Step on the cable.
{5} Place an cbject on the top.
(6} Scratch the cable's protective layer.
4.6.2 Twisted pair cable connections
The twisted pair cable connections between the AJB5BT-64DAV/DAI and master module are as
follows:
Master side AJESBT-64DAV/DAI /O module, etc.
Terminal DA { 3— DA % — DA
resistor OB H OB ; i 1 pe
DG |7 {06 i GG
S il oy A e
J__ FG o 24V 24V
= T 24G 24G
FG F
L L
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4.7 Wiring

Precautions when wiring the AJB5BT-64DAV/DAI and how to wire to the external devices are
explained.

471 Precautions when wiringL

To obtain maximum performance from the functions of AJBSBT-64DAV/DAI and improve the system
reliability, an external wiring with high durability against noise is required.
The precautions performing external wiring for the AJ6SBT-64DAV/DAI are shown below:

(1
()

)

Use separate cables for the AC and AJ65BT-64DAV/DAI external input signals, in order nat to be
affected by the AC side surge or conductivity.

Do not bunch the control wires or load cables from other than the PC with the wires to the module,
or install them close to each other. Doing this makes the wiring easy to accept the noise, surge or
induction effects.

Perform a one-point grounding for the shielded line or the shield of the shielded cable.

4.7.2 Wiring_; between the AJ65BT-64DAV/DAI and external devices

{1} Wiring example of the AJ6SBT-64DAYV and external devices is shown in Figure 4.1.

AJBSBT-84DAV

1 2 Motor drive module, ete.

{ ] CH.1
oA =5 ﬁzm

\ 4

to
1MQ

GND

Motor drive medule, etc.

2kQ2
to
MO

| GND

*1 Use a two-core twist shielded line for the wiring.
*2 When noise or ripple generates within the external wiring, connect a condenser with 0.1 to

0.47uF and 25V specification to the input terminal of the external device.

Figure 4.1 Wiring example of the AJ65BT-64DAV and external devices
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(2) Wiring example of the AJ65BT-64DAl and external devices is shown in Figure 4.2.

AJB5BT-84DAl

Motor drive module, etc.

1]
to
60002

GND

*1 Use a two-core twist shietded line for the wiring.
*2 When noise or ripple generates within the external wiring, connect a condenser with 0.1 to
0.47uF and 25V specification to the input terminal of the external device.

Figure 4.2 Wiring example of the AJ65BT-64DAl and external devices
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5. PROGRAMMING

The programming procedure, basic read/write programs, and program examples for the AJ65BT-
84DAV/DAI are described.

Refer to Section 3.6 about the remote register, and refer to the ACPU Programming Manual or
QnACPU Programming Manual for the details of each instruction.

5.1 Programming Procedure

Create a program which executes the AJ65BT-64DAV/DAI analog/digital conversion by following the

procedure below:
{ Start )

) J
Select factory-set/user-set
values for the offset and gain

L J
Set the analog output enable/prohibit

Initial value setting

\ J
Set the digital value

L J
Set the D/A conversion enable or prohibit

End
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5.2 Program Example

This example shows a program which writes digital values to the digital-value set area (addresses 1EOH
to 1E3# of the remote register) for channels 1 through 4 of the AJBSBT-64DAV/DAL.  If a digital-value
error occurs, the error code is read from the set-value error code area (address 2E4+ of the remote
register) and recalled to the read register (D14).

| Conditions for the sample program |

@ System configuration

A62P | AGNCPU | AX42 | AY42 ¢J61B
11
AJBSBT
X00 | Y40 |X/Y80 -64DAV/DAI
to to o
X3F | Y7F |X/YOF
1}
Terminal Terminal
resistor resistor
@ [Initial setting details
a) Station number SEHNG ..o 1 station
b) D/A conversion enabled channeis ............ccooveirrne Channels 1,2,and 3
® Device used by the user
a) Input signal storage device......ooecinirinsrcsniscenn MO to M31
b) Output signal storage deviCe. ..o M32 to M63
c)Digtal value setting register for channels 1to 4.......... DO to D3
d} Analog output enable/prohibit setting register.......... D4
e) Data register to store the write-data error code........ D14
f) Initial value modify command signal.........cccccocviein. X00
g) Digtal value modify command signal...........ceecninine X01
h) Data link status signal at local......ccvvvviinmrinnnnneenes X81
i) Master module ready Signal ... X8F
@ Master module buffer memory address
a) For the remote input (station 1) .o ECH to E1H{RX0 to RX1F}
b} For the remote output (station 1}......corveninennnn 160H to 161H(RY0 to RY1F)
c) Remote register for write (station 1) ...........ccceeeene.. TEQH tO 1E7H(RWwO to RWw7)
d) Remote register for read (station 1)......ooreiiiiinns 2E0H to 2E7H(RWr0 to RWr7)
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Proararnmi oced Master
(Programeing procsare module Link in
ready progress
X8F X81 Nomal
| 1 s
— il { w00 D
M1|oo - H H K& K
— | [ FROM o008 EO MO 2 |-
Initial data processing request flag
M24 (RX18) -
| [seT M6 (RY04) |
L H
{wito of the inita values) [MOVP 0000 D4 |
H H
———{ ToP 0008 1E4 D4 Ki H
{seT  Mse (Rv18) |
[sET M7 (RY19) |
M24 {RX18)
I
4 [RST M6 (RY18) |
M25 (RX19)
I r
— | [RsT  Ms7 (RY19) |
X00 User M27 (RX18)
el 1 il i
— | [RsT  M36 (RY04) |
A
— H
When medifying
[ the initial value J* [Move o D4 |-
H H
i [ top o008 1E4 D4 Ki =
X01User  M27 (RX1B) K
4N |1 r
— | | [MovP 50 Do |
- K
[ Move 100 D1 =
A K
[ setting e digital value < —{mMovP 200 D2
T K
[ Move 300 D3 =
H H
L L [ToP o008 1E0 DO K4 |-
Y
@ 4 N

Read the remote input to MO
to M31.

Select offset and gain
values to the factory-set.

Teansfer the output enable
(0000} of channets 1 through
410 D5.

Write the output enable
{0000} to the master station.

Turn RX18 off.

Initial data setting request

When there is no initial data
processing request, tum off
the initial data processing
complete flag.

When the initial data setting
is completed, urn off the
initial data setting request
flag.

When the remote is READY,

tum off the offset and gain

value selection.

(User-se: : off )
Factory-set son

Transfer the output enable

{1100) of channels 1 and 2

o D4.

Write the output enable
(1100} to the master station.

Transfer 50 to DO.
Transfer 100 to DO,
Transfer 200 to D2.

Transfer 300 to D3.
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@ N

A

Analog output <
enable signal on

l

Processing when
a write error oceurs

3
Write the output signal ’ {

M27 (RX1B)

H |

M26 (RX1A)

-
[sET M32 {RY00) |

H|

M9038

H

{sET  M33 (RYo1) H
{SET  M3a(RY02) ]
—[(sET M35 (RY03) |

- H H
[ FROM o008 284 D14 K1 ]—
( M58 (RY1A) )—

I
{ TO Q008

H K4
160 M32 K2 :|—

CH.1 analog output enable
signal on.

CH.2 analog sutput enable
signal on.

CH.2 analog output enable
signal on.

CH.4 analog output enable
signal on.

Read the error code.

Tum on the error reset
request flag.

Write the output signal from
M32 to MB3.
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6. TROUBLESHOOTING

The details of the errors which may occur when using the AJ65BT-64AD and troubleshooting are
described.

6.1 Error Code List

When the data is written from the PC CPU to the master module, and an error occurs (AJESBT-
64DAV/DAI RUN LED ilashes), the error code is stored to the AJGSBT-64DAV/DAI remote register
RwWrn+4.

Refer to Section 3.6.5 for the error code.

6.2 Troubleshooting_

A simple troubleshooting methed for using the AJ65BT-64DAV/DAI is described.
Refer to the PG CPU and Master Module User's Manuals regarding problems related to the PC CPU
and master module.

(a) When the AJB5SBT-64DAV/DAI RUN LED is flashing

Check item Corrective action

There in an etror in the write data. Check the cause of the error using the error
code, and correct the sequence program.

is there a short between the TEST terminals (test | Release between the TEST terminals after

mode)? adjusting the offset/gain.
Is it flashing in 0.1sec. intervals (fast-speed) in Change the offset/gain adjustment to within the
test mode? allowable range.

{b) When the AJE5BT-64DAV/DAI RUN LED is off

Check item Corrective action
Is the 24VDC power on? Check the power. (External power supply)
Is the 24VDC power voltage at the regulated Set the voltage within the range 18 to 30V.
value?
is there a short between the TEST terminals(test | Release the TEST terminal after adjusting the
mode)? offset/gain.

(c) When the AJ65BT-64DAV/DAI LINK RUN LED tums off
Refer to the master module troubleshooting section.

(d) When the AJB5BT-64DAV/DAI LINK ERR LED is flashing

Check item Corrective action
Was the station number or baud rate switch Set the station number or baud rate used during
changed during normal operation? normal operation.

{e) When the AJESBT-64DAV/DAI LINK ERR LED is on

Check item Corrective action

Is the station number of baud rate setting Set a correct station number or baud rate.
correct?
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6.2.1 When a communication fault occurs between the master station and
this module
If the station-number-overiapping bit is turned on in the link special resister SW0098 to SW009B

(station number overlapping status), check the AJBSBT-64DAV/DAI module of the corresponding
station number by following the flow shown below:

Troubleshooting flow when the ERR LED on the master station is flashing

“ERR LED ¢ithe

Check the master side.

Check the module whase SWOT0
1o SW0083 is tumaed on.

Check the slave station side.

!
|

Sot the $tation number

Broakdown of the
SOTASPONTNg

Is the
"POWER" LED
turned on?

Isthe "RD* LED'
tumed on?

Broakdown of the comespendng|
module {station numbar switchl

=1 Check tha loliowing. short-ircuit,
raversed connection, cable breakage.
termina rasistor, FG conaection. total
distance. and thy distance between
stations.

ITunmmoptmomwh] »
um
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APPENDIX

Appendix 1 External Dimensions of the AJ65BT-64DAV
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Appendix 2 External Dimensions of the AJ65BT-64DAI
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