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e SAFETY PRECAUTIONS e

(Always read before starting use.)

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

The instructions given in this manual are concerned with this product. For the safety instructions of the
programmable controller system, please read the User's Manual for the CPU module to use.

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

// \\
I Indicates that incorrect handling may cause hazardous conditions, !
: @ DANGER resulting in death or severe injury. |
| |
I |
| _/} CAUTION Indicates that incorrect handling may cause hazardous conditions, I
L resulting in medium or slight personal injury or physical damage. )

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

Please store this manual in a safe place and make it accessible when required. Always forward it to the
end user.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



[Cautions on Design]

<> bancer

¢ An external output transistor failure may keep output ON or OFF. Add an
external monitoring circuit for output signals whose incorrect exetution could
result in serious accidents.

/N caurion

e Use the PLC in the environment indicated in the general specifications of the
manual.
Using this PLC in an environment outside the range of the general
specifications may cause electric shock, fire, malfunction, and damage to or
deterioration of the product.

» Do not install control lines or communication wires together with main circuit
or power lines,
Keep a distance of at least 100 mm, otherwise malfunctions may occur due to
noise.

[Cautions on Mounting]

/I\ cauTion

o Do not touch any conductive part of the module directly.
Doing so may cause malfunction or failure in the module.

+ Hold down the module loading lever at the module bottom, and securely insert the
modaule fixing latch into the fixing hole in the base unit.
Incorrect loading of the module can cause a malfunction, failure or drop.
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[Cautions on Wiring]

A CAUTION

s Ground the shield wire to the encoder (relay box),
Otherwise, malfunctioning will result.

o Carry out wiring to the PLC correctly, checking the rated voltage and terminal
arrangement of the product.
Using a power supply that does not match the rated voltage, or carrying out
wiring incorrectly, will cause fire or failure.

« |nput voltage in excess of the voltage set by the setting pin will cause failures.

« Tighten the terminal screws to the specified torque.
Loose screws will cause short circuits, fire, or malfunctions.
Overtightening may cause a short circuit or malfunctions due to a damaged
SCrew.

e Make sure that no foreign matter such as chips or wiring offcuts gets inside the
module. It will cause fire, failure or malfunction.

[Cautions on Startup and Maintenance]

<> bancer

» Do not touch terminals while the power is ON,
Doing so may result in an electric shock or malfunction.

¢ Be sure to shut off all phases of the external power supply before cleaning or
retightening the terminal screws.
Failure to do so will cause failure or malfunction of the module.

/N caution

¢ Do not disassemble or modify any module.
This will cause failure, malfunction, injuries, or fire.

e Be sure to shut off all phases of the external power supply used by the system
before mounting or removing the module.
Failure to do so can cause failure or malfunction of the module.

[Cautions on Disposal]

/N caution

« Dispose of this product 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.

IB (NA) 66052-A
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Conformation to the EMC Directive and Low Voltage Instruction

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

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

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

1. GENERAL DESCRIPTION

This manual describes the AD61 and AD61S1 high speed counter
modules giving handling instructions and basic programming infor-
mation. The AD61S1 allows counting pulses of long rise and fall
times (more than 50usec). (Unless otherwise specified, the AD61 and
AD61S1 are referred to as “AD61".)

The AD61 high speed counter module is used in conjunction with
MELSEC-A series programmable controllers. '

POINT I

In this manual, 1/0 signals to and from the programmable
controller CPU are explained on the assumption that AD61 is
loaded in No. 1 slot of the main base unless otherwise speci-
fied (except circuit example in the Appendix).

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

(1) PLC CPU

A1, A2, A2-S1, ABCPU(P21/R21)

A1N, A2N, A2N-S1, ABNCPU(P21/R21)
A2U, A2U-81, A3U, A4UCPU

Q2A, Q2A-S1, Q3A, Q4ACPU
A3HCPU(P21/R21), ASMCPU(P21/R21)
A2C, A2CJCPU-S3

A1SJH, A1S(H), A2S(H)CPU

A2AS, A2ASCPU-S1

A2USH, A2USHCPU-S1

Q2AS(H), Q2AS(H)CPU-S1
A0J2(H)CPU(P23/R23)

K2ACPU

(2) Building block type CPU
A1, A2, A2-S1, A3CPU(P21/R21)
A1N, A2N, A2N-S1, ABNCPU(P21/R21)
A2U, A2U-S1, A3U, AAUCPU
Q2A, Q2A-S1, Q3A, Q4ACPU
A3HCPU(P21/R21), ASMCPU(P21/R21)
A2C, A2CJCPU-S3
A1SJH, A1S(H), A2S(H)CPU
A2AS, A2ASCPU-S1
A2USH, A2USHCPU-S1
Q2AS(H), Q2AS(H)CPU-S1
K2ACPU

(3) Compact type CPU
A0J2(H)CPU(P23/R23)

1-1
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2. SYSTEM CONFIGURATION - /MELSECA

2. SYSTEM CONFIGURATION

2.1 General Description of System

A configuration example of an independent system is shown below.
For the use of the ADB1 in a data link system, refer to Section 2.2
“Applicable System."”’

Type Type —_—
Building block type Compact type
CPU module l_'_"_' CPU unit
{ | __j‘
' 1
- S SEAESREENRSAN,; I I
i ! ' Pulse
| generator
1
l Select in '
accordance with
A38B ! the AD61 ' A0J2CO1
Type A35B l_speciﬁcaﬁons __I Type A0J2C03
A32B ———— AQ0J2C06
Main base unit 1/0 cable
{1 )
& 1
AC06B
Type AC12B Type ADG1 Type _—
AC30B
Extension cable High-speed counter A0J2 1/0 unit
module ﬂ

A68B AG8B
AB5B A658 A0J2C04B
Type A588 Type A58B Type | AoJ2C108B
Ab5B Ab5B
Extension base unit Extension base unit Extension cable

Fig. 2.1 Overall Configuration Diagram

2-1
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2. SYSTEM CONFIGURATION | /MELSECA

2.2 Applicable System

(1) AD61 can be used with the following CPUs:

Applicable models A1, A2, A2-S1, A3CPU(P21/R21)
A1N, A2N, A2N-S1, ABNCPU(P21/R21)
A2U, A2U-S1, A3U, A4UCPU
Q2A, Q2A-S1, Q3A, Q4ACPU
A3HCPU(P21/R21), ABMCPU(P21/R21)
A2C, A2CJCPU-S3
A1SJH, A1S(H), A2S(H)CPU
A2AS, A2ASCPU-S1
A2USH, A2USHCPU-81
Q2AS(H), Q2AS(H)CPU-S1
AQJ2(H)CPU(P23/R23)
K2ACPU

(2) The AD61 can be loaded into any slot of a base unit with the
exceptions given below:

If the AD61 is loaded into an extension base unit without
a power supply module, care must be taken to ensure that
the power capacity is sufficient.

(For the selection of power supply module and extension
cable, refer to Section 3.4 to 3.5 of the CPU User’s Manual)
For a data link system, the CPU must be of one of the
following types. ‘

Master station A1, A2, A2-S1, A3CPU(P21/R21)
A1N, A2N, A2N-S1, ASNCPU(P21/R21)
A2U, A2U-S1, A3U, A4UCPU
Q2A, Q2A-S1, Q3A, Q4ACPU
A3HCPU(P21/R21), ASMCPU(P21/R21)
A2C, A2CJCPU-S3
A1SJH, A1S(H), A2S(H)CPU
A2AS, A2ASCPU-S1
A2USH, A2USHCPU-S1
Q2AS(H), Q2AS(H)CPU-S1
K2ACPU

Local station A0J2(H)CPU(P23/R23)

2.3 Cautions for System Configuration

Take special care of the following points.

When the PC power is turned on or off, process output may not
perform normal operation temporarily due to the difference between
the delay time and rise time of the power of PC mainframe and the
external power (especially DC) at the outputs. Also, in the event of
external power supply failure or PC failure, the output process may
perform abnormally.

In order to prevent the aforementioned abnormal operations and also
from a failsafe viewpoint, program in precautions (such as an emer-
gency stop circuit, a protection circuit, and an interlock circuit),
against any abnormal operation which may lead to machine damage.
The following page shows an example of such precautions.

2-2
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Power supply

T

o]
]

2. SYSTEM CONFIGURATION

(1) Example of system circuit design

case of AC

ransformer

I

Startup switch

RA2

RA1

L 5 H_@F
MC | Stop switch
—

Input module
XM

—

Output module
Ym

Signal input for
DC power supply
establishment

RA1 ON whichis a

Startup possible with
RUN output of the PC.

|

Alarm output
|~ (lamp or buzzer)

Becomes ON with
.~ RUN by M9039

\ Power supply to output

MC 3

devices becomes OFF
on STOP

——

—— —

Y1

[Upon emergency stop,

the limit

Interlock circuits
Interfocking circuits are

—

| D .

and reverse rotations,
mechanical failure and
accidents.

Startup procedure of power supply is as follows:
In case of AC
[1] Set CPU module to "RUN."

[2] Turn the power "O

N

[3] Set the start switch to "ON."
[4] Set the magnetic contactor (MC) "ON" to start driving drive

output devices by

a program.

Startup/stop circuit \

Upon stopping by hitting

constructed outside for parts
which may lead to conflicting
operations, such as forward

2-3

In case of AC/DC

Power supply

A

& & Fuse

Transformer  Transformer

Fuse

3

M9006
—

&

DC curren

—L_

—

]

N

T
Startup switch RAT

ad ’
MC | Stop switch

t

M9039

e ®-

=) ()

WFuse I  TM setting shall be time

XM B
— I—{ ™ =—

™
—a

\TM
1 Hici o o}

-M10

Input module

until the DC input signal
is established.

A voltage relay is

| recommended.

Alarm output
-~ (lamp or buzzer)

S

[1] Set CPU module to "RUN."

[2] Turn

the power "ON."

T Ym | o~ ]
— I—é———©—é | Becomes ON with
s~ RUN by M9039
Yn / /
— ———— )4
Output module
—=MC =MC
— /\/
Power supply to
~ output devices
— | becomes OFF
' -/ on STOP
MC2 ] U'pon Smergs;)nq
b— |___”___@::>_._ stop, Upon stopping
\_/" by hitting the limit
i MC1
I e @ |
In case of AC/DC

[3] Set RA2 to "ON" when DC power supply is established.
[4] Set the timer (TM) to "ON" upon 100% establishment of DC power

suppl

ly.

(Set value for TM shall be the period from RA2 turned "ON" to 100%
establishment of DC power supply. Use the set value of 0.5s.)

[5] Set t

he start switch fo "ON."

[6] Set the magnetic contactor (MC) "ON" to start driving drive output
devices by a program.
(When a voltage relay is used for RA2, the timer in the program (TM)

is no

t necessary.)

1B (NA) §6052-8
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3. SPECIFICATIONS - /MELSEC.-A

3. SPECIFICATIONS

This chapter describes the general specifications and performance
specifications of the AD61.

3.1 General Specifications

The general specifications of AD61 are shown in Table 3.1.

item Specifications
Operating ambient .
temperature 010 55C
Storage ambient .
temperature -20to 75C

Operating ambient
humidity

10 to 90%RH, non-condensing

Storage ambient :
humidity 10 to 90%RH, non-condensing
Frequency Acceleration Amplitude Sweep count
Under 1010 57 Hz S ‘(’600753’3‘")‘
Conforming intermittent - - 10 times each
Vibration resistance to JIS B 3502, | Vibration 57 to 150 Hz 9.8m/s? inX,Y,2Z
IEC 61131-2 0.035 directions
Under 10to 57 Hz —_— oS ;
continuous (0.001 in.) (for 80 min.)
vibration 57 to 150 Hz 4.9my/s? —

Shock resistance

Conforming to JIS B 3502, IEC 61131-2 (147nvs’, 3 times each in X, Y, Z directions)

Noise durability

By noise simulator of 1500Vpp noise voltage,
1us noise width and 25 to 60Hz noise frequency

Dielectric withstand
voltage

1500V AC for 1 minute across AC external terminals and ground

Insulation resistance

8MQ or larger by 500V DC insulation resistance tester across
AC external terminals and ground

Operating ambiance

No corrosive gas

Operating height *3 2000 m (6562 ft.) max.
Installation location Inside the control panel
Overvoltage categry *1 | ll or less

Pollution rate *2 2orless

Cooling method Self-cooling

*:

Table 3.1 General Specifications

Indicates the distribution area where the device is assumed to be connected, from the public power distribution

network to the local machine device.
Category il is applied to the devices to which the power is supplied from a fixed equipment.
The surge resistace voltage of a rated 300 V device is 2500 V.

*2:
used.

This is an index which Indicates the occurrence rate of the conductive object in the anvironment where the device is

Pollution rate Il indicates that only non-conductive pollution may occur with a possibllity of generating temporary
conductivity due to accidental condensation.

*3:

Do not use or store the PLC under pressure higher than the atmospheric pressure of altitude Om.

Doing so can cause a malfunction.
When using the PLC under pressure, please contact your sales representative.

3-1
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3. SPECIFICATIONS

3.2 Performance Specifications

MELSEC-A

The ADG1 is used to count pulses which are occuring at a frequency
too high for the CPU counters to use. The AD81 counts independ-

ently of the CPU.
3.2.1 Performance list
Specifications
ftem
ADG61 AD61S1
1/0 points 32 points
Number of channels 2 channels
Phase 1 phase input, 2 phase input
Count input
signal Signal level 1g¥ gg 2 to0 BmMA
(Phase A, Phase B) 24V DG
Counting speed 1 phase input: 50KPPS 1 phase input: 10KPPS
*{Maximum) 2 phase input: 50KPPS 2 phase input: 7KPPS
. 24 bits binary
Counting range 0 to 16,777,215 (decimal)
©
E Form Up/down preset counter plus ring counter function
K
G 100us 142
- 20us H Bs
- Counter u » r<—-> —
° Minimum count
< pulse width
o
S Set input rise and
% fall times to |
© Sus. or less. N i
& Duty ratio: 50% N =T > !‘"l"" L b
g Y 10us 10us 50us 50us T1ps 71us
é (1, 2 phase inputs) (1 phase input) (2 phase input)
‘:—? Magnitude Comparison range 24 bits, binary
5 ;
. comparison Set value < count value
betv;e;rb(él‘:u Comparison result Set value = count value
an Set value > count value
12/24V DC, 3/6mA
Preset 5V DC, 5mA
External input
Count disable 12/%‘\1/\/0%0'521/2'“‘\
Coincidence Transistor {(open collector) output
External output output 12/24V DC, 0.5A
Current consumption 5V DC, 0.3A
Weight 0.5kg

Table 3.2 Performance List

Counting speed is influenced by pulse rise time and fall time. Countable
speeds are as follows. (If a pulse greater than 50us is counted by the
ADB1, miscounting may occur. In this case, use the AD61S1.)

(1) ADG61 (for both 1 and 2 phase inputs)

A

t=bus..... 50KPPS
t = 50us. . . .BKPPS
—
(2) AD61S1 t t
Rise/Fall Time | 1 Phase Input | 2 Phase Input
t= bus 10KPPS 7KPPS
t = 500us 500PPS 250PPS

3-2
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3. SPECIFICATIONS MELSEC-A'

3.2.2 Functions

(1) General description

The AD61 module counts high-speed pulse input which cannot
be used directly of programmable controller CPU. lts size is the
same as that of programmable controller 1/O module.

ADB1 incorporates a BIN (binary) 24-bit preset counter function
which is capable of up/down count, a ring counter function, an
internal preset function, an external disable function, a com-
parison function with BIN 24-bit set value, and a coincidence
signal external output function, applicable to two channels.

{2) Block diagram

General operation

CH1 counter counts the pulse train entering its phase A input up or down as appropriate.
In order to read a count value from the CPU module, it is necessary to rear the value via
the buffer memory. 1/0 signals to and from the programmable controller CPU are used to
control the operation of the counter. The buffer memory is used to store set data, etc.
which controls the counter.

1/0 signal to/from
programmable controtler CPU

| CH1
Coincidence signal reset H
Y10

! Pulse train

1
!
PA
Y11 Counter value preset Phase A input
Down count specification ¢B
Y13 Phase B input
| Count start
Y14 CH1 counter | DIS .
vis Present value read request BIN 24 bi Disable
ts
X0 Comparison result > ' PRESET Preset
| X1 Comparison result =
Comparison result < EQU
X2 - Coincidence output
Read/write - 1 r
| Buffer I Ring counter l
memory c !
CH1 2
| Y16 External preset detection reset é
Y12 Coincidence output enable {enable signal} - !
2
I External preset request detection g
| UX3 o
< 2 -
9 £ 2
] 2 =
E 8 @
S5 8 R
o ] . < 1
© £ Read/write Buffer £
memory =
CH2 £
&
Coincidence signal reset R

Y17

Counter value preset oA

1
CH2
Y18 — Phase A input
YiA Down count specification ¢B
Phase B input
YiBjount start - CH2 counter [
Yic Present \./alue read request BIN 24 bits Disable
x4 Comparison result > PRESET
X5 Comparison result = L Preset
Comparison result <
X6 EQy Coincidence output
-
External preset detection reset
¥
]

Y1D -
Coincidence output enable (enable signal)

Y19

X7 External preset request detection

i
!
1
|
]
|
L. - - - - - - - -
Fig. 3.1 Block Deagram
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3. SPECIFICATIONS | /MELSECA

(3) General description

The AD61 counts the number of input pulses. In the following
figure, for example, each time a pulse is input, the AD61 counts
pulses in order of 1 to 2 to 3 to 4 to n. The allowable counting
range is O to 16,777,215. The AD61 module always executes the
comparison function (>, = <) with a set value (a target value
optionally set by user),

Input pulse (1 phase)—? H H L-f_L_-__.f—{_

i
I

[o) R
~N - -
m_—
]
|
1
'
'
3

[ Y R B
Countoperationof AD61T 1 2 3 4 5
(present value)

(4) Pulse input

Pulse inputs may be 1-phase or 2-phase. For 1-phase pulse input,
up count {down count specification is also possible from the
main program) is made each time a pulse is input. For 2-phase
pulse input, the up/down direction of the counter is automatical-
ly judged depending on the relation between phase A and phase
B. In the following figure, the voltages at the AD61 count input
terminal are shown for 1-phase and 2-phase inputs. In this
manual, explanation will be given in reference to source load.

Output Type of Pulse Generator 1-Phase Input 2-Phase tnput
Source load (voltage output type) Electrical angle
360° Phase A ! ‘ ]
Example g

i |

l To Phase A, ’ Phase B
X B of +24V of
| ADS61 Count Count | 4 [ 4 [ ¢ | 4
. To Com of T Time
L i phase A, B lime _ >
Sink load (current output type) Electrical angle Phase A

360° L y
Example o I 4 A r
[~ T2av—4 | ToPhase A, I

B of +24V of Phase B

1
| Open collector

T ]
joutput To +24V of CountT T T T Count
| | phase A, B ] Time
Time —_—

Fig. 3.2 1-Phase and 2-Phase Inputs
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(5) Count timing

The timing (for 1 phase input) of the comparison resuit between

a present value and a set value is as indicated below. {Indicated
by the assignment numbers of CH1 and 2.)

For up count (set value = 100)

96 97 98 99 100 101102 103104 105
Countinput —4 1 v lynl o) ¢ 77777777

Counter value < set value (X02, X06) I

1
Counter value = set value {X01, X05) '

Counter value > set value (X00, X04)

<+—— Time
Note: During up count, count 16777215 is followed by O.

For down count (set value = 100)

104 103102101100 9998 97 96 95

Count input L] I E—
s
\\‘

Counter value < set value (X02, X06)

/ Reset by Y10

Counter value = set value (X01, X05) (<‘
Counter value > set value {X00, X04)

Note: During up count, count 0 is followed by 16777215.

Fig. 3.3 Count Timing
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(6) Count mode

On ADG61, the count ratios of input pulses are as described
below:

1) Twice for 1-phase input (2 counts are made for 1 pulse
input).

2) Four times for 2-phase input (4 counts are made for 1 pulse
input).

[POINT |

1. Each input pulse registers two counts for 1-phase input
and four counts for 2-phase input. If the counting range
is large, select the pulse generator so that a value twice
(for 1 phase) or four times (for 2 phases) greater than the
number of generated pulses is within the counting range
(0 to 16,777,215).

2. For 1-phase input, specify any set value as twice the
actual number of input pulses or halve the present value
{by using D/instruction). For 2-phase input, specify any
set value as four times the actual number of input pulses
or divide the present value by four (by using D/instruc-
tion).

Counting methods for 1-phase input and 2-phase input are shown
below. When 1 phase is used, down counting is made if down
count specification is on. When 2 phases are used, down count is
made if phase B input pulse leads phase A input pulse.

Count timing when 1 phase is used
Phase A pulse input N\
1
|
|
Down count specification !
(CH1-Y13,CH2=Y1A) !
!
[
3 \ 4
Counter value

Phase A pulse input ""SS_l—L__ Jl l
|

Phase B pulse input ‘)‘)

|

I

1 | 1

| 777—17'

| 8 [7/y6/ :”Z/A; 4B

|
0 | 6! 7 9 10
Counter value I)S 112,314,5,6,7 3 2
(/////} indicates down counting.
3-6
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(7) Preset function

When the power to the AD61 is turned off, or the CPU reset, the
AD61 memory contents are lost {i.e. present values, set values
etc.). If these values need to be retained for subsequent use,
they must be stored in a suitable data register in the Program-
mable controller CPU. '

Example

This time l Next time
- | —_—

L}

1

1

Work completedj t power on, counter value is 0.

Counter value
96*97 98 99 100 101 102 103

Pulse input —55—1 l f l f 1 1 l §

Content of counter is transferred to data

A

‘ 104 105 106 107 108 108
0

C

J

; g

register through present value read.™
Present value read |- J. I-S §
! . .
H By executing preset, preset value is
TR written to counter.
Preset command |-§§ F—)

Preset value write [-£4- Y

Latched
Data register|-$5—
{CPU)

03 \ :
Preset value [ ¢ I103L

(ADB1)

Memory

3

t
1 ! ' Content of latched data register is
' | J—I‘r" written to preset value.

1

)

Fig. 3.4 Preset Operation

® The preset value is written to the appropriate buffer memory
address {address 1 for CH?, address 33 for CH2) as a 24 bit
binary number.
To load the preset value into the counter current value turn on
the preset command (Y 11 for CH1, Y18 for CH2) from the
programmable controller CPU.

® The preset command may either be loaded from the program or
input by applying a voltage to the PRST terminal on the external
terminal block (external preset).
When the external preset signal is given, a flip flop (F/F) is
set. If the external preset input turns on again while the F/F is
set, the presetting function is stopped. Reset the F/F from the
program. (Y16 for CH1, Y1D for CH2) Even if the external
preset input remains on, the F/F can be reset. {The F/F is set on
the leading edge of the external preset pulse.)

3-7
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(8) Disable function

By turning on the count enable signai (i.e. a programmable
controller 1/0 signal), AD61 starts counting. (Y14 for CH1, Y1B
for CH2)

When a voltage is applied to the DIS (disable) terminal on the
external input terminal block, the AD61 stops counting. By
utilizing this, counting may be started and stopped by the
external input, irrespective of scan time.

{9) Ring counter function

By moving the ring counter setting pin on the ADG61 circuit
board to the ON position, automatic preset is performed if the
counter value becomes equal to the set value. Use this function
for cyclic control such as sizing feed. The timing for the ring
counter is shown below.

Setvalue=0 Presetvalue=8 1 phase down count

Counter value

*1
/8 7 6 5 4 3 2 1 0/8 7 6 b5 4 3 2 1 0/8
Phase A pulse HO I 1.\ 8 '
input
Coincidence

signal (EQU) L
(CH1 = X01, K ( %*2 %
CH2 = X05)
Coincidence Hf
signal reset )
(CH1=Y10
CH2=Y17) [
Preset
(CH1=Y11, ‘
CH2=Y18) When ring counter function is turned on, preset is
performed immediately (within 2us) after EQU signal
turns on. For continuous pulse inputs.

The ring counter performs preset operation internally when the coincidence signal turns on. When preset is
executed, counter value is set to 8.
If present value is read at the time of operation marked *1,80r 0 is read.

*2 To turn the coincidence signal reset signal on once and then off, set and reset Y10 or Y17 in the user program.

Fig. 3.5 Ring Counter Operation
(10) External output

ADG61 is capable of giving a counter value coincidence signal
(open collector output) (which turns on if the counter value is
equal to the set value). In order to use the counter coincidence
signal, it is necessary to turn on the coincidence signal output
enable (Y12 for CH1, Y19 for CH2) which is assigned to the
programmable controller 1/0.

3-8
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3.3 1/0 Signals To and From Programmable Controller CPU

This section describes |1/0 signals to and from programmable control-
ler CPU when ADB1 has been assigned to slot 0.

CH1 | CH2 Signal Description
Counter value Turned on if counter value is greater than set
X00 | X04 greater value. )
x01 | xo8 Counter value Latched on if counter value is equal to set value.
coincidence Turned off by coincidence signal reset command,

X02 | X06 | Counter value less Turned on if counter value is less than set value.

I nput signal

Latched on when preset request is given from
external input. Turned off when external preset
detection signal is reset,

External preset

X03 | X07 request detection

Table 3.3 Input Signals

® Do not use X08 to XOF signals.

® Counter value coincidence signal is turned on when the power is
turned on or reset is executed because both the counter value
and set value are 0. Therefore, always reset the counter coincidence
signal first by turning the coincidence signal reset command on
and then off. (If both the counter and set values are O after
executing the coincidence signal reset command, the counter
value coincidence signal is enabled again.)

Channel

Signal 0.??;::0" Description
CH1 | CH2 g
e i Reset signal for counter value coin-
Y10 | Y17 Coincidence signal | I cidence sgignal (latch) and coincidence
reset command output (EQU) signal
Y11 | Y18 Preset command f l Preset value write execution signal
. . By turning on this signal, counter
Y12 | Y19 Co‘l)r‘:ilctetn::ast;gl;:al I | value coincidence signal is output to
= p outside.
=
(=2
@ v13 | y1a Down count If this signal is on in 1 phase mode,
3 command down count is performed.
a
g
2 By turning on this signal, count oper-
Olvyia]|VYiB Count enable | | ation is enabled.
vis | vic Present value read At the rise of this signal, count value
request is read as present value.
EXtem.a' preset Reset signal of external preset re-
Y16 | Y1D detection reset . . latch)
command guest detection signal {latc
Table 3.4 Output Signals
IMPORTANT |

Y00 to OF and Y1E to 1F may not be used as they are
reserved. If one of the above signals is used (turned on/off} in
a sequence program, the functions of the AD61 cannot be
guaranteed. However, when the AD61 is used for remote 1/0,
YOE and YOF may be reset from the program. (For details,
refer to Section 6.3.)
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IB (NA) 66052-A

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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® |n Table 3.4 the symbol l l indicates that the function is
executed on the rise of the signal.

® The coincidence signal latches itself on and must be reset from
the sequence program.

REMARKS l

Set value =

>

<

1
Count input 55—’

reset command 7

7

4 5 6 7 8 9 10 11 12

¢ Counter value coincidence sig-
“ nal is latched upon reaching set
value. If, at this time, coinci-

57,7/27/%7/%7/% dence signal reset is provided,

55

/ the counter value coincidence

5

Coincidence signal

STIIITIIIT7 77777777750

S signal is not latched.

J'\ N

® The external preset detection reset command must be executed
at high speed so that the scan time of the program has minunal
effect on the AD61 operation.
For this reason do not use the PLS Y16 instruction. Use a SET
Y16 instruction followed by RST Y16, this is fully explained
later in this manual.

3-10
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3.4 Buffer Memory

(1) General description

By using FROM and TO instructions, the AD61 is capable of
making data communication with the programmable controller
CPU through the buffer memory. (The address consists of 16 bits.)

Programmable
controller CPU

Bit information

Data X
information

[ ap&r
X Phase A
) Counter External Phase B
Y BIN 24 bits interface Preset
Buffer . '
: i | Data such as set value,
memory |
“*preset value and present value. ,

L

e

Only FROM and TO instructions are accessible.

Count disable

Coincidence output

{2) Memory map

The memory map inside the buffer memory is shown below.
When the power is turned on or the CPU is reset, the contents of
the buffer memory are initialized to 0. Preset value, present
value, and set value and handled as 24 bit binary. (The address is
expressed in decimal.)

CH1 |
address |

-
(2)

3

(5)
6

|
!
|
|
4 |
|
|
|
|
U,

CH2
address

33
(34)
35
36
(37)
38
(39)

Preset value write  (lower and middle)

Preset value write  (upper)

Mode register

Present value read (lower and middle)

Present value write (ubper)

Set value read/write {lower and middle)

Set value read/write (upper)

Write only

Read/write

Read only

Read/write

Addresses in parentheses in the above table indicate those of the
upper 8 bits of 24-bit data.

3-11
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(3) Setting of mode register

Set the value of the mode register as indicated in the following

table. The value is indicated in decimal.
When the power is turned on, the value is 0,

Division of Phase

Data to Be Written

1 phase

8

2 phases

18

3-12
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3.5 Interface with External Equipment

3. SPECIFICATIONS

MELSEC-A

The external equipment interface list of AD61 is indicated below.

Y, Lel:'mti:;:l Input Voltage | Operation Current
. O internat Circuit m Signal Operation (Guaranteed (Guaranteed
Division value) - value)
CH1 | CH2 .
. 1/4W
4.7kQ 1/ , 1 | Phase A pulse input At ON 21.6 t0 26.4V 2 to 5mA
24v At OFF 5V or less 0.1mA or less
2.2K2 1/4
/4w 5 | 20 | Phase A puise input At ON 10.8 to 13.2V 2 to 5mA
12v At OFF 4V or less 0.1mA or less
4700 1/aW
1 a | o1 | Phese A puise input AtON 45 t0 5.5V 2 to 5mA
. 5V At OFF 2V or less 0.1mA or less
V4 2 COM
*Input é 4 2 o
4.7K 1/4W & | 53 | PhaseB puise input At ON 21.6 t0 26.4V 2 to SmA
24v AtOFF 5V or less 0.1mA
2K 1/4
2.2KQ 1/4W 6 " Phase B pulse input At ON 10.8 to 13.2V 2 to SmA
12v At OFF 4V or less 0.1mA or less
47090 1/4W Phase B pulse input At ON 45 to 5.5V 2 to 5mA
7 25
5v At OFF 2V or less 0.1mA or less
Fs ¥ 8 26 COoM
4.7KQ 1/4W o - Disable input At ON 10.2 to 26.4V 2 to 6mA
: 1_2I24V At OFF 2V or less 0.1mA or less
680 1/4W
input / o | 28 Disable input AtON 4.5 t0 55V 35 to 55mA
5v At OFF 1.5V or less 0.1mA or less
. Response OFF — ON ON - OFF
é " 29 com time 0.5ms 3ms or less
4.7K2 1/4W 12 20 Preset input At ON 10.2 t0 26.4V 2 to 6mA
: 12/24v At OFF 2V or less 0.1mA or less
input 6800 1/4W 13 a1 Preset input At ON 45 t0 5.5V 35 to 5.5mA
v AtOFF | 15Vorless | 0.1mAor less
OFF -~ ON ON — OFF
14 32 com Response 0.5ms or less 3ms or less
Open collector output | Operating voltage: 10.2 to 30V
15 33 P ouT e Rated voltage: 0.5A
Maximum rush current: 4A, 10msec
Maximum voltage drop at ON: 1.5V at 0.BA
Output 16 | 34 ov Response time: OFF — ON 0.1msec or less
(Resistor load) ON — OFF 0.1msec or less
}4_ 17 35 External power input voltage: 10.2 to 30V
With varistor (52 to 62V) input 12/24vV Current consumption: 2 to 5SmA

The encoder that can be connected to the AD61 is an open collector output type or
CMOS output type encoder. A TTL output type or line drive output type encoder cannot
be used. ]

For the CMOS output type encoder, check whether its output voltage meets the AD61
specifications.
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4. HANDLING

This chapter describes the handling instructions, nomenclature,
maintenance, and inspection of the AD61.

4.1 Handling Instructions
(1) Protect the AD61 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 Tightening Torque Range
1/0 terminal block terminal screw (M3 screw) 491078 N-cm
1/0O terminal block mounting screw {M4 screw) 78 to 137 N-cm

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

4.2 Nomenclature and Explanation

/Fixing catch
Il

AD81
CH1  CrH2

£ .2

o - LED indicators
ENABLE i3
PRST pag™
EQu EQL

Printed circuit board

oV
(X (8K

C**jvm e[ 1/0 terminal block
-,[‘—sv o Refer to Section 3.5.

com

Ring counter
setting pin

(e

=
SRR =R
\. IEFEFEEEEEREEREREEREEE|
;_,ﬂggglélslggss
L L Ll T

\ Module fixing hole

(two places at top and bottom)
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(1) LED indicators:

[
ADB1
CH1 1”17y CH2
OA 1Ty A
$B 171 ) ¢B < |

DEC «_n_1 DEC <+
ENABLE +~1") ENABLE

PRESET (_11_1 PRESET ¥

EQU _n]1 EQU
CH1 @
1
2
3
| L R

P

L ————— Down count indicator

n

12 ”

LED “on” conditions are explained
below. LED operations of CH1 are the
same as those of CH2.

Phase A pulse input indicator
Lit when voltage is applied to phase A pulse

input terminal

Phase B pulse input indicator

Lit when voltage is applied to phase B puls
input terminal

)
)

Count input acceptable
Lit when disable input is off and internal
output count enable is on

)

)
)

*

External preset input detection
Lit and latched when voltage is applied to
preset input terminal

External coincidence output operation
Lit when counter value coincidence signal is
on and external output enable is on

*|f external preset detection reset signal (Y16 for CH1, Y1D for CH2) is turned

on when thi

(2) 1/0 te

| s |

s LED is on, it will turn off.

rminal block: 1/0 terminal block is explained below.

AD81
CH1

A

For the arrangement of terminal block,
refer to Section 3.5.

Terminal block mounting screw
By loosing this screw, the terminal block can

. —

CH?

H

<|

[
&

o
2

H

3

|<|

3|
£

3

8
H

Izl

2

LI

Com awmu o @+
— ey e—— o P e ) ——— ——)

H

£
R

2

3

»o
2

|§

iEd

1 /

be removed from unit.

Terminal block cover
Pull the left-hand end to the front to open the
terminal block cover. Wiring symbols, etc. may
be entered as appropriate into the sheet on
the back of the cover.
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4.3 Setting of Ring Counters

To select the ring counter function, change the setting of the pin on
the circuit board. As shown below, ring counter setting pins are
located AD61 at the bottom left of the circuit board.

Set the ring counters individually for CH1 and CH2. The pins are
factory-set at the OFF position. (If the pin is removed, setting is
placed into OFF state.) The figure shows CH1 ring counter OFF and
CH2 ring counter ON.

H CH1 setting pin

NO

(@)
()

H3LNNOD
ONIH LHD

Printed circuit
board

o
o)
=
o

H31LNNOD
ONIH ¢ZHD

Expanded view /
CH2 setting pin

4.4 Maintenance

For general maintenance and inspection items, to the A CPU User’s
Manual. ’ '

Since the ADB61 uses an external power supply, check that the
external power voltage is within +10% of the rated voltage every
three to six montbhs,
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5. WIRING AND INSTALLATION
5.1 Module Arrangement Precautions

Only use the AD61 on an extension base which has a power supply
module installed. Do not use the AD61 on an extension base which
does not have a power supply module because power capacity may
become insufficient.

5.2.1 Wiring instructions ) ] ) o
When using high speed pulse-inputs take precautions against noise in

all wiring.
1) Be sure to use shielded twisted pair wires. Also provide Class 3
grounding.

2) Do not run a twisted pair wire in parallel with any power line,
I/O line, etc. which may generate noise. It is necessary to run
the twisted pair wire separately from the above described lines
and over the shortest possible distance.

3) A stabilized power supply is necessary for the pulse generated.
For 1-phase input, connect count input signal only to phase A.
For 2-phase input, connect count input signal to phase A and
phase B.

Special care must be taken to prevent the input wiring from picking

up noise. The diagram below indicates the type of precautions

required.
. PC // AD61
i ii |
Inverter Metal piping. Never run solenoid or inductive wiring through the same conduit.
If sufficient distance cannot be provided between the high current line and input
= Terminal wiring, use shielded wire for the high current line.
. [
Terminal block &
block
Separate more than

4

P/ 16em from equip- Distance between encoder and joint
- i _ box should be as short as possible.
ment such as inver i the o p i
ters, etc. (Also take - the l;tan_ce rolm the ADG61 to
care of wiring inside Joint box the encoder is too long an excessive

the panel.) voltage drop occurs. Therefore,

measure the voltage during opera-

ot b tion and check that the voltages are
< within the rated voltage of the

AC motor t\\\\\\ N Carrier \\\\\\\\ encoder. If the voltage drop is large,

increase the size of wiring or
use an encoder of 24V DC with less
current consumption.

= Encoder

®Ground twisted shield wire on the encoder side (joint box). (This is a connec-
tion example for 24V sink load.)

L +24V[;5; Connect the encoder shield wire to
SPower supply for encoder \ the twisted pair shield wire inside
00 oA To encoder joint box. If the shield wire of
To phase A - - L) the encoder is not grounded in the
P Twisted pair B . A ..
To phase B wire 00 AV encoder,_grqund it inside the joint
00 box as indicated by dotted line.
To ADB1 E
00 —— 2]
Ry
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5.2.2 Module wiring examples

(1) Pulse generator is open collector output {24V DC)

AD61

4.7KS2 1/4W 24V
—3 ) Pulse generator

22K 1/4W 12V

Phase A —
47082 1/4W bV
'2 D COM

4.7KQ 1/4W 24V

Twisted pair wire
- ——- 1
+24V
Z == '
Shield E
\

2.2KS2 1/4W 12VF§7—‘ JouT
Phase B S Twisted pair wire | ¢ M
47082 1/4W 5V 424V
_ ‘ ---- o8
COM
$ < S '
z Shield E
. 24V
| External 24V DC /5— |
power A0V
i supply ov j’
L ] !
L

POINT i

in order to minimize any interference from noise on the
encoder power supply, the encoder signal and supply lines
should be wired as follows:

CORRECT

External
power supply

External
power supply
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(2) Pulse generator is voltage output type (56V DC)

ADG1

Phase A

G

4.7KQ 1/4W 24V

2.2K2 1/4W 12V

4709 1/4W 5V
COM

2 to bmA

Pulse generator

Twisted shield wire

ot

4.7KQ 1/4W 24V \Z
E
2.2K 1/4W 12V \—é—.;,.
Phase B —n _2to5mA
- ed
- 47082 1/4W 5V Twisted shield wire
9 COoOM ————
————— L +5V DC
I External +5V DC e
power oV ov
, supply .
L. _ } I i_
(3) Connection with input (the same interface for preset and disable)
47K 1/4W 12/24V
Preset +12v
Disable 68082 1/4W 5V 1,DC

5-3
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(4) Source load (voltage output type)

Controller

4.7KQ 1/4W 12/24V
ADG61

Disable 805_}]/4W 5V Twisted shield wire

g m e |

— 4.7KQ 1/4W 12/24V

Preset -
68082 1/4W 5V
¥
]
J
{5) Connection with EQU terminal
To use the EQU terminal, the internal photocoupler should be
activated. For this purpose, 10.2 to 30V external power is
necessary. Connection methods are as follows:
ADG61
Photocoupier a0 12/24V
™~

i Z @ = +10.2 to 30V

ov T-
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6. PROGRAMMING
This section explains the programming procedure for use of the AD61.

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

6.1 General Description of Programming

Program flow for the control of AD61 is as shown below. (Common
to All CPU)

{1) Flow chart and programming procedure when ring counter
function is not used {(Set the ringcounters for OFF position).

1) Flow chart

Initial setting

1) External preset detection signal reset

2) Mode register setting
{Specification of 1 phase or 2 phases)

3) Specification of up/down direction when phase has

/ been specified
I

Set value setting 4) Setting of preset value data

!

Count start

5) Setting of set value data

6) Execution of preset

7) Counter value coincidence signal reset

8) Count input enable ON
9) Coincidence signal output enable ON

Present value read

r——— - 7
|
Present value read request ON

Comparison 10) { Present value read
Present value read OFF

Processing
after comparison

1

|

I

I

!

|

|

|

| External preset
i detection signal reset
|

I

|

;

I

I

|

|

Program in this area is related to sequence control and’
| will vary depending on the application.

NO

Completed? '

Completed
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6. PROGRAMMING

2) Programming procedure

The following example shows the programming procedure for
the A1, A2, and A3CPUs according to the flow chart in 1).
The AD61 1/0 numbers are assigned to 100 to 11F.

MS039 x
L—” SET | Y116 L =1
. 1) External preset detection reset
RST | Y116
J(MOVI K8 l Dﬂ—« Writes 1 phase constant to data
2){ register
rTO l H10 I K3 [ DO J K1 I__< Writes mode to buffer memory
X000
—+ PLs | Mo |
MO X001 *
’_—“-_"7_1F SET Y113 *1 )
X002 x 3) Up/down count direction setting
} RST | Y113
erMOVF Y J D5 }—' Writes preset value (0) to data
4){ registers (D5, D6)
— p7o [ H10 | K1 [ os | ki B Writes preset value to buffer memory
I I Reads set value from digital switch to
1 D8IN K4XO4°I D! data registers (D1, D2). (The set
5){value should be twice the required
Joto [Hio] ke [ o1 | k1 | pulse input.)
. Writes set value to buffer memory
SET | yin - *1
. 6) Preset command
AsT
“[seT | v110 *1
. 7) Coincidence signal reset
RST | Y110
MO
4 E Y114 8) Count enable
Yiia
MO
lr Y112 9) Coincidence signal output enable
Y112 {necessary for output to EQU ter-
minal)
Y114 Y112
- ——F “[TseT [vi1s
*1 . (Present value read request
,rDFROI H10‘ K4 1 D3 T KTI'—" 10){ Reads present value from buffer
. memory to data registers (D3, D4)
RST | Y115
AL EEEEEEEEEEEE bR Atk it S fntaiibedeid i -
N L}
1 L}
H '
' L]
! :
H Sequence control data to be programmed by user. '
: 1
' 1,
' L]
1 L]
N L
) L]
' '
[ e L L R I el dh it odh il il delin g 4

POINT |

*1: When using the A1E, A2E, or A3ECPU, use the partial
refresh instructions.
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6. PROGRAMMING __/MELSEC-A

POINT l

When the used I/O control system of the ACPU is the refresh system,
the SET/RST instruction cannot be used within the same scan as
shown in the above ladders marked * to output pulses to the AD61.
Use the partial refresh (SEG) instruction to output pulses to the AD61.

Refer to the ACPU Programming Manual for the partial refresh (SEG)
instruction.
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(2) Flow chart and programming procedure when ring counter
function is used

1) Flow chart

1) External preset detection signal reset

‘ Start ) 2) Mode register setting (Specification of 1 phase or

2 phases)

3) Specification of up/down direction when 1 phase
has been specified

4) Write of preset value data

initial setting 5) Write of set value data

and set value setting 6) Counter value coincidence signal reset

7) Execution of preset

11) Counter value coincidence signal reset

N

Counter value
coincidence :

signal reset 8) Count enable ON

Count start 9} Coincidence signal output enable ON

Present value read request ON
/10) Present value read
Present value read request OFF

Present value read

Comparison

According to application.

Processing
after comparison

Completed?

‘ Completed ’

When the ring counter function is used, the next preset
cannot be performed if the counter coincidence signal (X01
for CH1, X05 for CH2) remains on. Be sure to reset the
counter coincidence signal.
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6. PROGRAMMING

2) Programming procedure

The following example shows the programming procedure for
the A1, A2, and A3CPUs according to the flow chart in 1).
The AD61 /O numbers are assigned to 100 to 11F.

—{mov] xs | ps |

X000

{70 [wo] k3 | ps [ k1 |

MO XOP1

-
X092

[

fomov] ko |

—Joto [ o] x1 | o3 [ k1 |}

{ pein Jkaxoaof

—{oto [ Hio | k6 | Do |

Mo

Y114

1+
Y1;4—]
—

— 1

foFro| H10 [ ka [ s [ k1 [—

SET | Y110

*1
1) External preset detection reset

Writes 1 phase constant to data
2){ register
Writes mode to buffer memory

*1

3} Up/down count direction setting

Writes preset value (0) to data
4){ registers (D3, D4)

Writes preset value to buffer memory

Reads set value from digital switch to

data registers (D1, D2}). (The set
5){value should be twice the required

pulse input.)

Writes set value to buffer memory

*1
6} Coincidence signal reset

*
1
7) Preset command

8) Count enable

9} Coincidence signal output enable
(necessary for output to EQU ter-
minal}

High speed command ON

10){ Reads present value from buffer

*1 (Present value read request
memory to data registers (D5, D6}

*1
11) Coincidence signal reset

POINT |

refresh instructions,

*1: When using the A1E, A2E, or A3ECPU, use the partial
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(3) Differences of programming depending on system configljrations

System Configuration
Using AD61

Instruction or Programming Method Necessary for Use of AD61

Accessing method to buffer
memory

AD61 F/F reset pulse generating
method -

A CPU data link sys-
tem. Remote I/O sta-
tion

‘RFRP instruction

{equivalent to FROM instruc-
tion)

RTOP instruction

{equivalent to TO instruction}

Only one instruction may be
executed for 1 special unit
within 1 scan.

Since Y output to actual
remote /O station is executed
after END of sequence pro-
gram, pulse is not output by
the above method.

To output pulse to remote I/0
station, create the following
program; SET Y16 — END
{link refresh) - RST Y1i6 —
END (link refresh).

A CPU in dependent
system.

A CPU data link sys-
tem. Master station
and local station,

FROM and TO instructions
are used.

SET and RST are used.
Example:

]

Use of PLS Y16 turnson Y16
for 1 scan. This is undesirable
because AD61 may not oper-
ate for that period.

POINT

When using the 1/0 refresh type CPU (A1E, A2E, A3ECPU),
always use the partial refresh instructions and convert them
into pulses using the SET and RST instructions,

it

e e

+—] seG [kav1s] kaB1|—4

L1 SEG {K4Y16| kaB1 |4

The A2A(S1) and A3ACPU have the dedicated instructions for the AD61: preset data
write (PVWR1, PVWR2), set value data write (SYWR1, SVWR2), and present value
read (PVRD1, PVRD2). For details, refer to the A2(S1), A3ACPU Programming Manual
(Dedicated Instructions).
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6.2 Programming for A1(E), A2(E) and A3(E)CPU

This section describes the programming procedure for A1(E), A2(E),
and A3(E)CPU. Explanation will be given in order of programming
flow chart in Section 6.1.

To use any special function unit, utilize FROM and TO instructions.
These instructions will be described below. For details, refer to A1,
A2, A3 Programming Manual.

| Execution condition

i ["FrROM/TO | n1{n2| D | n3 }—q

\ Word length (K or H used)
32 bits per word for DRFO/DTO
16 bits per word for FROM/TO

For FROM |

Head device number which stores read data
(*Optional number of T, C, D, W, or R usable)
* T, C, D only for the AOJ2CPU(P23/R23).

For TO |

Head device number which stores data to be written
(*Optional number of T, C, D, W, or R usable)
*T, C, D only for the AOJ2CPU(P23/R23).

Change of FROM/TO instruction
(FROM for read, TO for write)

1 ]
s> TO “4° P means that the instruction is
executed only at the rise of
execution condition,

D means that the word length is
2 words (32 bits).

For remote 1/0 station, use RFRP in-

stead of FROM and RTOP instead of

TO.

Upper 2 digits of AD61 module 1/0
assignment number {K or H used)

AD61 module buffer memory address
number {K or H used)

Example

This section uses the slot assignments shown
on the left.

Power supply
module
CPU module
AX42
AX42
AY42
AY42
ADG61

X000 X040 Y080 YO)CO X1200

!
X03F XO7F YOBF YOFF X10F -
Y110 Upper 2 digits of head 1/0 assignment, X100,
of AD61 (K16 in decimal)

Address of set value in buffer memory

Device number which stores read data
(Binary 24-bit value is entered into DO and
D1.)

\

,—Ssﬂf‘f&—] pFRO | H10] K6 | DO | K1 [—

t———Setting K1 causes 32 bits to be read.

Set value write

] oto [H10] ke [ps00| K1 [
| t

D500 data is written to address 6 of buffer
memory.
For others, refer to DFRO.
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6. PROGRAMMING _ /MELSECA

(1) External preset detection reset

For A1, A2, A3 CPUs For A1E, A2E, A3ECPUs
CH1 external preset request CH1 external preset request
detection reset condition detection reset condition
n SET - —} SET | Y16
*1
[ SEG| K4Y16 |K4B1
| (el
CH2 external preset request '
detection reset condition 1
it
*2 CH2 external preset SEGI Kav16 IK4B1
| request detection reset condition
RST IF SET
t—sec [ kavip [kas1 ]}
*2

L— SEG | K4Y1D [K4B1|—

*1: CH1 external preset request detection reset.

*2: CH2 external preset request detection reset.
|

o To perform preset from outside, it is necessary to perform reset of external preset each
time. .

O Since the preset operation occurs on the pulse leading edge, further, preset by external
input or preset by sequence program cannot be performed until the external preset
flip flop has been reset.

O The external preset flip flop can be reset while the external preset input is on.

O It is not necessary to execute this signal if the external preset terminal is not used.

(2) Setting of mode register (1-phase specification)

l1-phase specifying condition

1 fmov| k8 [ po |——+
TOP | H10 [ K3 | DO | K1 }——8
[

Address of mode register

Set data to be written to data register.

ADB1 unit write instruction

Address , Head 1/0 X f .
CH1 | K3 ead 1/0 number of AD61 unit
CH2 | K35

Address of mode register in buffer memory

Data to be written
when 1 phase is specified

To specify 1 phase, write 8.

1-phase mode | K8
Word length K1

Since mode register is 8 bits, specify 1 word
for the TO instruction.

O When the power is turned on or the CPU is reset, the value of
the mode register is 0.

O For the specification of up or down count, refer to Section
(4).
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(3) Setting of mode register (2-phase specification)

2-phase specifying condition (CH1)
1
I l

MOVIK18|D100|——i
[———Set data to be written to data register.

L——top[H10] k3 |D100] K1 |—I
L1 |

ADG1 unit write instruction
ADG61 unit head 1/O number

Address of mode register

Address
CH1 K3 Address of mode register in buffer memory
CH2 K35 (K35 for CH2)

To specify 2 phases, write 18.

Data to be written when 2 phases have been specified (in decimal)

2-phase mode K18
Word length K1

(4) Setting of up/down count when 1-phase has been specified.

CH1 down count specification
it . Y113  Down count is specified for CH1.

CH2 down count specification
L

+— Y11A t Down count is specified for CH2.

o When Y113 or Y11A is off, up count is made.
0 When the power is turned on or the CPU is reset, both Y113

and Y11A are off.
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(5) Setting of preset value data (to set preset value to 100)

Preset d:}tla write

LA

1 preset

{ omov [ki100{ oo |—

——{ ptop [H10] k1 [ oo | K1 [—1
t

ADG61 unit write instruction

Upper 2 digits of AD61 unit head |/O number

Address of preset register in buffer memory

Head register number (DO and D1 used)

Setting K1 causes 32 bits to be written.

I
I

R

*1 preset command (for A1, A2, A3CPU)

1. Address of preset value

POINT

*1:When using the A1E, A2E, or A3ECPU, use the partial

2. Write operation

Address ) ;
cH1 K1 refresh instructions.
CH2 K33
Word length K1

D1

DO

Ignored { Upper

Middle [ Lower | LSB

y

l><| Upper I Middle [ LOWEV] Buffer memory of AD61 (Preset value)

of rise.

je——24 bits———— :

Transfer is made and upper 8 bits are ignored.

3. When preset command signal turns on, preset value is set as the initial value of counter at the edge

O  If external preset request detection signal remains on, preset operation is not performed even when
the above instructions are executed, Before turning on preset, it is necessary to execute external .

preset detection signal reset.
O  After preset value write has been executed, preset can be made at any position.
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[ POINT]

A block diagram related to the preset operation of the AD61
is shown below.

Ring counter function

FIF_EQU setting pin

External preset o F/F
terminal

Counter

AV

J Preset operation
at the edge of rise

Photocoupler

Preset command

(CHT=Y11CHZ =Y18)

JL _ Coincidence signal reset command
(CH1=Y10CH2 =Y17)

1 External preset

detection reset command

(CH1=Y16 CHZ = Y10}

Three signals are available for preset operation.

1. Preset by program
2. Input from external preset terminal
3. Counter coincidence when ring counter is on

Preset operation uses logical add (OR) of these three signals.
Upon rise of this signal from off to on, preset operation is
performed. If one of the signals remains on, preset operation
is not performed because, if another preset signal is turned
from off to on, the output of logical add remains on. When
ring counter function has been selected, counter value
coincidence signal (preset signal) and external preset signal
are latched by flip flop. Therefore, it is necessary to provide a
reset signal to each of them.
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(6) Setting of set value data

|Set value write
1
L B

*1

{omOV][K 12345678 [D20}——

RST

) Coincidence output enable is turned off.

+— bTOP [ H10] K6]D20] K1 |
[ Y [

ADGB1 unit write instruction
Upper 2 digits of AD61 unit head 1/O

number

Set value address and signal

Address of set value in buffer memory

Head register (Data to be written)
Word length (K1 = 32 bits)

SET |Y110 '}Coincidence signal reset is converted into

RST {Y110 ]
SET|Y112 } Coincidence output enable is turned on.

pulse.

t Data to be written is stored into D20 and D21.

POINT

*1:When using the A1E, A2E, or A3ECPU, use the partial
refresh instructions.

OWhen external EQU terminal is not used,
RST Y112 and SET Y112 are not required.

Adaress | Covedence T Colnedores
CH1 K6 Y112 Y110
CH2 K38 Y119 Y117
Word length K1

O When the set value data is written to the buffer memory, the
counter value coincidence signal may turn on. For this
reason, turn off the coincidence output enable before the
set value is written, reset the coincidence signal and finally
re-enable the coincidence output.
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(7) To reset coincidence signal
For Al,A2,A3CPU |

CH1 coincidence signal reset

1H SET | Y110
RST | Y110

CH2 coincidence signal reset
+—t SET | Y117

CH1 coincidence
signal reset

CH2 coincidence
signal reset

For A1E, A2E, Asscpuj

CH1 coincidence signal reset

i
$———— SEG |KaY110] K4B1[—
——— sEG [Kav110] K481}
CH2 coincidence signal reset
Rl
$————1 SEG {K4Y110| K4B1}—

———— SEG [K4Y117| K4B1}—

CH1 coincidence
signal reset

CH2 coincidence
signal reset
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(8) To enable count input

CH1 cOUf[It start Count input of
—it Y114 =1 CH1 is enabled.
_ CH2 count start Y118 | Count input of
" | | CH2 is enabled.

To count signals from the count input terminal block, this signal

should be on and the disable input of external terminal block
should be off.

(9) To enable coincidence signal output

CH1 coincidence output enable Lo
1L Y112 Counter value coincidence
i signal of CH1 is enabled.
CH2 coincidence output enable .
1l Y119 C9unter value gomcudence
i signal of CH2 is enabled.

If a counter value is equal to a set value after this signal is turned
on, the counter value coincidence signal is output to the EQU

terminal. At the same time, ““EQU"’.LED on the indicator at the
top of ADB1 is lit.
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(10) Present value read

l Present value read instruction

Counter value is read to present value.
SET | Y1151 (Y1C for CH2)

] L
I LA

DFRO | H10| K4 | D20{ K1

T AD®B1 unit read instruction

ADB1 unit head /0O number

ly used memory (K36 for CH2)

Register number which will store read data
(Head)
———— Word length (K1 = 32 bits)

-—-——

To output to BCD 7-segment indicator

RST | Y115 Reset of latch

DBCD |D20|K8 —1 8 digits are output to Y40 to Y5F in BCD.

Present value read (decimal)

Address of present value register in common-

Y40
POINT l

When using the A1E, A2E, or A3ECPU, use the partial
refresh instructions,

Address
CH1 K4
CH2 K36
Word length K1

Timing chart

Y1156

Counter
value

I SET
| SEG | KaY115 | KaB1 }———4

RST
{ sec | kav11s5 [ kaB1 }——y

Time —>

ON

g) The current value is continuously changing,
so to ensure that a correct value is read the
S above interlock must be used. '

Present
value

Indicates change.

At read time, 00 is set
into upper 8 bits.

immediately after Y115 turns on, the count value is treated as present
value and latched.

Present value register {BIN 24 bits) ower
8 bits 8 bits | 8 bits

\ i i Lower
00

Upper | Middle | Lower

D21 D20
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{11} Set value read

Set value read

sk -~ orropH10] k6 | Do | ki
Set value address ADG61 unit read instruction
Address
CH1 K6 : AD®61 unit head 1/0 number
CH2 K38 Buffer memory address (K38 for CH2)
Word length K1
Head number of data registers which will

Read operation store read data

D10 D9 ——— Word length (K1 = 32 bits)
0 Upper | Middle | Lower

Upper 8 bits are
0.

I 0 TUpper ‘ Middle l Lower I Buffer memory of AD61 (set value)
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6.3 Programming for AD61 in Remote 1/O Station

(1) When using the AD61 in a remote I/O station all data and 1/0

signals must be passed via the link memory. This memory is only
accessed after the END command in the main program has been
executed so all handshake signals between the AD61 and the
CPU will take several scans to be completed.
For example, consider the resetting of the coincidence signals
(X01) using the coincidence signal reset command (Y10)
(Assume that the AD®61 is loaded into the slot corresponding
to head number X/Y 100 and the coincidence occurs when the
counter current value reaches 10000)

SET Y11OJ . , LFtST Y1 10.l

Program scan time = —  m— | | u|
Y110 ON Y110 OFF
Link scan t:;l &l I_Fl E:I
X101 ON X101 OFF
Counter value } ,}
10000/0 10000/0

X101 ———F t J

The above example operates correctly because the time taken
for the counter to count from O to its set value (10000) is greater
than the time taken for the handshake signals to operate. If this
count time was reduced (i.e. the pulse frequency increased) so
that it became less than the time taken to complete the full
handshake operation, the AD61 would mis-operate and continue
counting above 10000.

It is very important to be aware of this potential problem when
using the high speed counter in a remote 1/O station. Careful
consideration of the main program scan time, the link scan time
and the pulse frequency will avoid mis-operation, however it
is recommended that the ADG61 is used only in stations with
their own CPU. If the AD61 is used in a remote |/O station, the
handshake sequences described in this section should be used
with caution,
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(2) For the communication program to and from the remote 1/O

station, use RTOP to write to the AD61 and RFRP to read from
the AD61. '
The RTOP and RFRP instructions differ from TO and FROM in
the following point: To set the AD61 head 1/0 numbers, specify
upper 2 digits for TO and FROM. Specify all digits for RTOP and
RFRP. (Refer to the Data Link Unit User’s Manual.)

Example: AD61 head 1/O numbers assigned to X/Y100 to

X/Y11F.
+—1 | Top [H10[ K3 | wo [ K1 |
i 1RTOP|H100] K3 | wo [ K1 A

Specify 3 digits.
All data is communicated via the link registers. The link registers
W should be set in the programmable controller CPU parameters.
In the following example, the AD61 is assigned to X/Y100 to
X/Y11F.
O External preset detection reset
Preset detection

reset X103
|} 1 SET (Y116

X103

W RSt

O Mode register setting
Mode register setting

i [P T H

E

M4 X11F . X11
Handshak
I SET ignal
Y10F YI10E
-»——{M? Imove[H12] wo | 2Phase
I 1 selection
Write to
b [rtop[H100] K3 JWO] K1 | remote
1/0 station
X11F
JI } RST | Handshake
signal

—[RsT [vior}—

POINT

When executing the RFRP/RTOP instruction, the system uses the
M-R area of the link registers assigned to the remote I/O station as
many as the special function modules mounted on the remote I/O
station, starting from the beginning.

The link registers used in the RTOP instruction should be the ones
that are not used by the system.

(Refer to the MELSECNET, MELSECNET/B Data Link System
Reference Manual.)
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7. TEST OPERATION

7.1 Pre-test Checks

IMPORTANT |

Before switching on the encoder power supply, check that
the correct terminals have been used. Application of 24V to
5V terminals will damage the unit.

Before turning on the power, check the following:

Ring counter setting pin.

Check that the ADGB61 is properly loaded onto the base unit.
Check terminal wiring.

Check the voltage of the external power supply.

pON=

After the above checks, turn on the power and operate the pulse
generator. Check the relevant phase indicator LED.
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8. TROUBLESHOOTING

ADB61 does not count.

rADBI does not count. J

is external
power supply voltage
correct?

Check or change exter-
nal power supply unit.

Does phase A LED flicker? Is external wiring correct?

Check and correct ex-

Are phase A
and phase B LEDs lit

by directly applying voltage

t0 count input
terminal?

ternal wiring.

Hardware fault

Has count enable
been turned on by
sequence program?

NO

Is enable LED on?

Correct sequence pro-
gram so that count en-
able is turned on.

{s disable input
provided to external
input terminal?

YES

Check external connec-
tion,

Does phase B LED flicker?

Is 2 phase specified?

Correct 1/O assignment

Is the 1/0
b
number.

n
ADB1 correct?

Has stage setting
switch of extension base been
set correctly?

1s AD61 loaded on an
extension base?

Set stage number setting
switch according to as-
signment,

Has AD61 been YES

assigned to ex ion base s main base power
without power capacity proper?
supply unit? )

YES

Assign AD61 to exten-
sion base with power
supply unit.

YES Program check in the case

Move AD61 to a station
with its own CPU. If

Has AD61 assigned to
. remote 1/O station?

of remote /O station

this is impossible check
program.

Remove
AD61 and check
whether any matter has
entered.

r Hardware fauit J

NO R foreign matter,

8-1
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8. TROUBLESHOOTING

Counter value is incorrect.

Counter value is incorrect.

Do counter input NO

specifications match?

YES

Has alt data been handled

Match counter input to speci-
fication conditions.

as 24 bits long?

YES

1s phase setting of NO

Correct so that data is handled
as 24 bit BIN.

input pulse correct?

YES

Is twisted shield NO

For 1-phase input, set 8 to
mode register. For 2-phase
input, set 18.

wire used for counter
input wiring?

YES

Are spurious YES
counter values related to

Use twisted shield wire for
counter input wiring.

operation of ather
equipment?

NO

Have adequate NO

Separate wiring of relevant
equipment.

measures been taken against
noise in the panel?

YES

Is sufficient
distance provided between
heavy current equipment
and counter input?

NO

YES

Are counter values
the same by providing

the same count inputs to
CH1 and CH2?

NO

YES

Observe and check input wave-
form.

s wavefor
correct? Are rise and

NO

Provide CR or noise suppres-
sion to magnetic switch, etc.

independently wire counter
input line. Separate wiring in

| panel 15¢cm or more from

power line.

Hardware fault

Correct the waveform.

fall times Sus or less?
{500us or less for
D61S1,

Hardware fault

8-2
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APPENDICES /MELSEC-A

APPENDICES

APPENDIX 1 Application Circuit Examples

{1) Example of turn table indexing

Operation

The indexing table is posi-
tioned at a corresponding to
the digital switch setting (0 to
3599). The encoder is directly
connected to the turn table
rotating shaft. The encoder

gives 900 pulses per rotation,
2-phase, .

Motor i 1/0 assignment
GM
X60 to X6F
)11 with trn table Y701to Y7F | AD61
necoder J9.nhase 900 pulses per rotation X20 to X2F 4 digits of digi-
tal switch
Ph i
| Phase A 1o phase A of CH1 of AD61 X02 Start switch
Phase B Y40 Motor high
To phase B of CH1 of AD61 speed
Y41 Motor low speed
Y42 Completion
signal
Y44 Set value range
oK

Data register assignment

DO Mode

D1, D2 Set value

D3, D4 Present value

Db, D6 Preset value

D7,D8 Deceleration
point value

When the start pushbutton is pressed, the motor rotates at high speed
and present the value is read. 10 degrees ahead of the indexing point,
the speed is reduced. When the counter value coincidence signal turns
on, the turn table is brought to a stop. (If the set value is 10 degrees
(100 counts) or less, the program does not operate.)

APP-1
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APPENDICES 4 MELSECA

Example of turn table indexing

|

|
|

Start pulse

External preset detec-
tion reset

Constant of 2 phases is
written to data register.
Mode is written to
buffer memory.

Preset value O is written
to data registers (D5,
D86).

Preset value is written
to buffer memory.

Set value is read from
digital switch to data
registers {D1, D2). (For
set value, specify 4
times of required pulse
input.)

Set value range check

Set value range check
OK

Set value is written to
buffer memory.

Coincidence signal reset

Preset command

Deceleration point cal-
culation (D7, D8)

Count enable

Coincidence signal out-
put enable

(Required for output to
EQU terminal)

Present value read re-
quest

Present value is read
from buffer memory to
data register (D3, D4).
When deceleration
point is exceeded, low
speed command turns
on.

High speed command
turns on.

Low speed command
reset

Completion signal

X002
0k —CPLS MO H
MO
4+t —CSET Y076 H
N —LRST Y076 H
- ﬁ_"lv|ov1'<8 DO H
H K K
- —L DMOV K D5 H
K ° K
- —oT0 Y T D5 7 3
- r K4
—LDBIN g0 D1 H
B -CRST Y044 H
B K 3—C D> D1 K < M1 DA
ﬁ,ﬁ< b1 3599 100
- it —L SET Y044
Y044
K K
- — foTo H £ b1 N
B —[SET Y070 H
B —RST Y070 H
B —SET Y071
| —CRST Y071 H
Y044
~ - —{£DMOV D1 D7
- —0- 1% D7 H
MO
1114} < Y074 >4
Y074
>—| S
M
1144—— < Y072 D
Y072
—]
Y074 Y072
174 —} L SET Y075 H
- H K K
= CDFRO ¢ D3 T H
a —RST Y075 H
Y074 Y044
130¢—b———L D< D7 D3 I —[SET Y041 H
Y074 Y041 Y044 P
144¢— —4H—F —< Y040 >
X061
1484} —LRST Y041 H
B < Y042 >+
APP-2
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(2) Example using ring counter function

Shearing control application using the ring counter function.

Work (Coil) Feed rolis
)

Shear

Motor

Encoder
2 phases
0.1Tmm/pulse

Digita! switch
Feedrate
setting Eﬂj:\\ X?O to X2F
Number X3F
Lumber lﬁlﬂ} X30 to

Start -lg] V:F:iat()jle Shear
ee troll
pushbutton A62]A3 |AX [AY]AD contraller [Surour | OO
CcPUJ 42 13 {61 Y40 utpL_‘_. Shear
Al 3 O vai” High speed [ Y42 command
halfi Equ| Lo speed Shear X03
L *| Stop completion

Operation

When the start pushbutton is pressed, the amount set by the feedrate
digital switch is advanced. When positioning is completed, a shear
command is sent to the shear controller. When shearing is complete,
the positioning operation is repeated. (Deceleration point is 100
counts ahead of the set value. |f the set value is 100 counts or less,
the program does not operate.)

Data register assignment

DO, D1 Set value

D2 Number value
D3, D4 Preset value
D5, D6 Present value

APP-3
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Operation timing
(Number setting = 2)

Start pushbutton 4
High speed f‘ l &
Low speed Z I l —4
l —4
Stop
— |+TO - |=TO

Shear command I |.___gs

Shear completion ¥

APP-4
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Application circuit using ring counter function (for A1, A2,

A3CPU)
X002 Y074
O —3 -[PLS MO 4 Startpulse
MO 1
! r
5 '—'l *?SET Y076}-‘ External preset detec-
| {-_RST YO76]“ tion reset
| Constant of 2 phases is
L MOV %<8 D9 } written to data register.
| r H K K Mode is written to buff-
LTO 6 3 D9 1 H er memory.
Preset value 0 is written
to )data registers (D3,
D4).
- —{omov X D3 N
Set value is read from
digital switch to data
registers (D1, D2). (For
set value, specify 4
K4 times )of required pulse
= —{L DBIN DO ¢ 'MPut
X020
- K4 Number value is read
= —{ BIN X030 D2 4 from digital switch.
| H K K Preset value is writt
{DTO 6 1 D3 1 3—‘ to buffer men':or‘;lv.rI o
. r H K K Set value is written to
LDTO 6 6 [310 1 H buffer memory.
N —{ SET Y070 M
» *1 }Coincidence signal reset
= { RST Y0703+
. *1
L { SET Y071
. .l{ } ] Preset command
- { RST Y071
- {RST CO ¢ Number counter reset
L —{DMOV g D7 }¢ Deceleration point clear
*1
[ {RST Y045 H .
K L P ::1- Set value range check
K Calculation of decelera-
M1 D- Do 100 D7 tion point (D7, D8)
D2
— | < co
MO Y045 CO
103 ._Y”_“.._v_” < Y074 >4 Countenable
074 - .
Coincidence signal out-
105 ¢} < Y072 >+ put enable
(Required for)output to
EQU terminal
Y074 X061 Y041 Y045 *q High d command
111 ’_\Irol_%w_{m b {1'_ SET Y0404 oy oo comme
116 ’—H {:SET YO75]~ z:issetnt value read re-
' H K - K Present value is read
LDFRO 6 4 1 D5 1 iy from buffer memorry?co
| —[ RST Y075 data registers {D5, D6).

APP-5
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APPENDICES . /MELSEC-A

Y074 X061 Y045 *q
128 ¢ ——H——1+——L DL D7 D5 Jr——1TRST Y040 14 CL)KIW speed command
*1
[~ ———{ SET Y041 14
Y074 X061 *1
144 ¢+t {} { RST Y041 3
- —< K5 >4 Dwell time
TO X003 *q TO
148 ¢ F—H< L SET Y0421 Shear command
X003 Y042
151~ —t —LPLS M1 T orear complete com-
*1
— TRST Y042 H
M1 *
157 t —L SET Y070
*1 Coincidence signal reset
= —{ RST Y070 1+
Co
160¢—} <Y043 >T Completion signal
*1
L {RST Y040 H
POINT

When using the A1E, A2E, or A3ECPU, use the partial
refresh instructions at places marked * in the program.
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(3) Example using CH1 and CH2 coincidence signal output

Digital switch
X20 to X2F
Set value% Motor( M
X02
Start pushbutton—E | Encoder
2 phases
Vari?jble
Y4 speed controller
A62| A3 |AX|AY] AD 0 High speed
CPU 42 113 | 61 EQU2
Low speed Output
Cf ,—g' EQU1
O Stop
\-J T\
\
1
Speed ) |
\ |
I {
] |
1 1
|
i i Time
EQU2 EQU1
Operation

This section shows a high-speed response positioning circuit
example which uses the coincidence signal outputs of CH1 and
CH2 (EQU1 and EQU2) and has no relation to the scan time of
the sequence program. '

When the start pushbutton is pressed, the set value is read from the
digital switch, output Y is provided, and positions the job at high-
speed, using the output signals EQU1 and EQU2.
{Deceleration point is 100 counts ahead of set value. If the set value
is 100 counts or less, program does riot operate.)

Data register assignment

DO
D1,D2
D3, D4
D5, D6
D11, D12
D13, D14

Modes of CH1 and CH2

Set value of CH1

Present value of CH1

Preset values of CH1 and CH2
Set value of CH2

Present value of CH2

APP-7
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X002
0 F LPLS MO H Start pulse
Mo =
4 } L SET Y076 34
*1
L —£ RST Y076
*1 External preset of CH1
B —{ SET Y07D}¢jand CH2
*1
= —L RST Y07DH
- K Constant of 2 phases is
L MoV 18 Do X written to data register.
n r7o00H K Do K JyMode is written to buff-
E[ 3 1 er memories of CHI1
| CTO K Do K ||and CH2.
6 35 ” 1 Preset value is wri(tten
X i D5
" —T" DMOV 0 D5 }r gja)data registers .
| CDTO |é| K D5 |1( N :’reftffvalue is V\_I‘ritter}
1 ) o buffer memories o
. CH1 d CH2 (D5,
n DTO g §<3 D5 '1< Hoe. ™
R K4 Set value is read from
LDBIN  ygop D1 N Gigital switch to data
*r1_ registers (DO, D1). (For
— —L RST Y044 1 set value, specify 4
f(imes )of required pulse
) input.
u T D> D1 1}%0 3 —< M1 >4 Soeé value range check
= Ml1 C D— D1 K D11 K Caiculation of decelera-
f - 100 ‘1 tion point (D11, D12)
L -LSET Y044 K
Y044 Set value (stop point) is
- —| DTO EI é D1 ‘1< 1 written to buffer mem-
ory of CH1.
Set value (deceleration
= —{DTO 'g é<8 D11 K Hpoint) is written to
*1 1 buffer memory of CH2.
" £ SET Y070 )
*1
. I
:"RST Y070 H Coincidence signals of
| 'LSET vo077 H CH1 and CH2 are reset.
.
*1
N - —{RST Y077 H
*1
u { SET Y071 H
*1
| L RST Y071 M
*q Preset commands of
*1
—{ RST Y078 H
APP-8
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MO
1314+ < Y074 >
Y074 Count enable of CH1
’_‘,\'AE" and CH2
134+ < YO7B >+
Y07B
— —
MO
137+t < Y072 >4
Y072 Coincidence signal out-
Tﬂlfr put enable of CH1 and
CH2
1404t —< Y079 >
Y079
—j—
Y074 Y072 * 1 ue read
143 ’_“ i|L {SET Y075}4 I('feque:.:tresent value rea
Present value is read
o {_DFRO lg E D3 '1< H frrom buffer merlnory of )
* CH1 to data registers
B 1'1‘ RST Y0751¢ (D3.D4). cor
156 l?ZB Yi')i-lg j&SET Yo7CH Ig;l(-;ﬁeg)tresem: value read |monitor
H K K Present value is read
B —{ DFRO 6 36 D13 1 H g}c_)lrzn buffgr memory of
*1 to data registers
L — RST Y07CH (D13, D14). p,
Y074 X065 Y044
169+ H—H—} —<{Y040 >4 High speed command
X061 -
1734} <Y042>-4 Completion signal
POINT

When using the A1E, A2E, or A3ECPU, use the partial
refresh instructions at places marked * in the program.
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APPENDIX 2 External View

M3/0.12 x 0.5/0.02 x 6/0.24

4.2/0.17 /(Terminal screw)
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IMPORTANT

The components on the printed circuit boards will be damaged by static electricity, so
avoid handling them directly. If it is necessary to handle them take the following
precautions.

(1) Ground human body and work bench.

{2) Do not touch the conductive areas of the printed circuit board and its electrical parts
with any non-grounded tools etc.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential damage that may
arise as a result of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended only as an aid to understanding the text, not to
guarantee operation. Mitsubishi Electric will accept no responsibility for actual use of the product based on these
illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy yourself as to its
suitability for your specific application.
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WARRANTY

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

1. Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be the responsibility of Mitsubishi occurs during use of the product
within the gratis warranty term, the product shall be repaired at no cost via the sales representative or Mitsubishi Service
Company.
However, if repairs are required onsite at domestic or overseas location, expenses to send an engineer will be solely at
the customer’s discretion. Mitsubishi shall not be held responsible for any re-commissioning, maintenance, or testing on-
site that involves replacement of the failed module.

[Gratis Warranty Term]
The gratis warranty term of the product shall be for one year after the date of purchase or delivery to a designated
place.
Note that after manufacture and shipment from Mitsubishi, the maximum distribution period shall be six (6) months, and
the longest gratis warranty term after manufacturing shall be eighteen (18) months. The gratis warranty term of repair
parts shall not exceed the gratis warranty term before repairs.

[Gratis Warranty Range]

(1) The range shall be limited to normal use within the usage state, usage methods and usage environment, etc.,
which follow the conditions and precautions, etc., given in the instruction manual, user's manual and caution labels
on the product.

(2) Even within the gratis warranty term, repairs shall be charged for in the following cases.

1. Failure occurring from inappropriate storage or handling, carelessness or negligence by the user. Failure caused
by the user's hardware or software design.

2. Failure caused by unapproved modifications, etc., to the product by the user.

3. When the Mitsubishi product is assembled into a user's device, Failure that could have been avoided if functions
or structures, judged as necessary in the legal safety measures the user's device is subject to or as necessary
by industry standards, had been provided.

4. Failure that could have been avoided if consumable parts (battery, backlight, fuse, etc.) designated in the
instruction manual had been correctly serviced or replaced.

5. Failure caused by external irresistible forces such as fires or abnormal voltages, and Failure caused by force
maijeure such as earthquakes, lightning, wind and water damage.

6. Failure caused by reasons unpredictable by scientific technology standards at time of shipment from Mitsubishi.

7. Any other failure found not to be the responsibility of Mitsubishi or that admitted not to be so by the user.

2. Onerous repair term after discontinuation of production
(1) Mitsubishi shall accept onerous product repairs for seven (7) years after production of the product is discontinued.
Discontinuation of production shall be notified with Mitsubishi Technical Bulletins, etc.
(2) Product supply (including repair parts) is not available after production is discontinued.

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

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

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

6. Product application

(1) In using the Mitsubishi MELSEC programmable logic controller, the usage conditions shall be that the application will
not lead to a major accident even if any problem or fault should occur in the programmable logic controller device, and
that backup and fail-safe functions are systematically provided outside of the device for any problem or fauit.

(2) The Mitsubishi programmable logic controller has been designed and manufactured for applications in general
industries, etc. Thus, applications in which the public could be affected such as in nuclear power plants and other
power plants operated by respective power companies, and applications in which a special quality assurance system
is required, such as for Railway companies or Public service purposes shall be excluded from the programmable logic
controller applications.

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

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