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® SAFETY CAUTIONS @

(You must read these cautions before using the product)

In connection with the use of this product, in addition to carefully reading both this manual and the
related manuals indicated in this manual, it is also essential to pay due attention to safety and
handle the product correctly.

The safety cautions given here apply to this product in isolation. For information on the safety of
the PLC system as a whole, refer to the CPU module User's Manual.

These SAFETY CAUTIONS are classified into two grades: "DANGER" and “CAUTION".
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Safety caution given when incorrect handling could result in hazardous
DANGER | sjtuations involving the possibility of death or serious injury.

Safety caution given when incorrect handling could result in hazardous
CAUTION | situations involving the possibility of moderate or light injury or damage to

>

property.

Note that, depending on the circumstances, failihg to follow a ACAUTION may also have very

serious consequences.
Both of these classes of safety caution are very important and must be observed.
Store this manual carefully in a place where it is accessible for reference whenever necessary,

and forward a copy of the manual to the end user.



[Cautions on Design]

<> panGER

¢ 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.

& CAUTION

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 bundie control lines or communication wires together with main circuit
or power lines, or lay them close to these lines.
As a guide, separate the lines by a distance of at least 100 mm, otherwise
malfunctions may occur due to noise.

[Cautions on Mounting]

& CAUTION

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

e Mount the module after fully inserting the fixing projectin on the bottom of the
module into the fixing hole in the base unit, and then tighten the module fixing
screws to the specified torque.

Not doing so can cause a malfunction, failure or drop of the module.

[Cautions on Wiring]

/N\ caution

e Ground the shield wire to the encoder (relay box)(using class D (class 3)
grounding or higher). Otherwise, malfunctioning will result.

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

¢ Input voltage in excess of the voltage set by the setting pin will cause failures.




[Cautions on Wiring]

/I\ cauTioN

Tighten the terminal screws to the stipulated torque.

Loose screws will cause short circuits, fire, or malfunctions.

Overtightening may cause a short circuit or malfunctions due to a damaged
screw.

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]

@ DANGER

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

Do not install/remove the terminal block more than 50 times after the first use
of the product. (IEC 61131-2 compliant)

Be sure to shut off all phases of the external power supply before cleaning or
retightening the terminal screws.

Carrying out this work while the power is ON will cause failure or malfunction
of the module.

/I\ cauTioN

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

Be sure to shut off all phases of the external power supply used by the system
before mounting or removing the module.

Mounting or removing it with the power ON can cause failure or malfunction of
the module.

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

[Cautions on Disposal]

/I\ cAuTioN

Dispose of this product as industrial waste.
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INTRODUCTION

Thank you for purchasing the MELSEC-A series PLC.
Before using the equipment, please read this manual carefully to develop full familiarity with

the functions and performance of the A series PLC you have purchased, so as to ensure correct
use.

Please forward a copy of this manual to the end user.
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1. INTRODUCTION

1. INTRODUCTION

This user’'s manual describes the specifications, handling, programming, etc.
of the A1SD61 high speed counter module (hereinafter referred to as the
A1SD61) that is used with the MELSEC-A series CPU module (hereinafter
referred to as the PLC CPU) and counts pulses at the maximum counting
speed of 50kpps.

The A1SD61 counts a 1-phase and 2-phase pulse input in the following way:
1-phase pulse input:
Counts the pulse at the rise;
2-phase pulse input multiplied by one:
Counts the pulse at the rise of phase A;
2-phase pulse input multiplied by two:
Counts the pulse at the rise/fall of phase A;
2-phase pulse input multiplied by four:
Counts the pulse at the rise/fall of phases A and B.

The following diagram shows how the A1SD61 works

PLC CPU
(4) /O signal

Read/write to buffer

>
memory U

A1SD61
Pulse Pulse train
generator LT
R > (1) 1M
Encoder >
@
Limit switch output
(eight channels)
External input signal m‘
Controller 2) -
( Preset counter )
function selection

(1) Counts a pulse being input into the A1SD61.

(2) External input signal allows the preset/counter selection.

(3) Allows comparison with the counter’s present value and output of
a signal as a limit switch output.

(4) Allows confirmation of the A1SD61 1/O signals and buffer memory
using a sequence program.
Additionally, a start/stop or preset counter operation may be done.

*The functions of the A1SD61 differ from those of the AD61(S1).
Refer to Appendix 1.
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1.1 Features .

(1)

(2)

(3)

(4)

(6)

(7)

Pulses can be counted within a wide range, from -2147483648 to
2147483647

The count value is stored as a signed 32-bit data in binary code.
Count multiplication may be done (see Section 5).

When a 2-phase pulse is input, the count can be multiplied by either one,
two, or four.

The maximum counting speed can be selected between 50 and 10k pps.
(See Sections 3.2 and 4.3)

When the maximum counting speed is set to 50k pps, a pulse at a
maximum of 50k pps can be counted in both the 1-phase and 2-phase
inputs. When the maximum counting speed is set to 10k pps, a pulse at
a maximum of 10k pps in the 1-phase input or at a maximum of 7k pps
in the 2-phase input can be counted.

The ring counter function can be used (see Section 7).

This function allows pulses to be counted repeatedly between the preset
value and ring counter value.

The limit switch output can be used (see Section 8).
The preset output status of a given channel is compared with the present
value of the counter to output an ON/OFF signal.

(a) A single module outputs to eight channels.

(b) Four dogs can be used for each channel.
One out of the four counter functions can be selected (see Section 9)

Whichever function is desired from the following functions may be used:
(a) Latch counter function

(b) Sampling counter function

(c) Periodic-pulse counter function

(d) Count disable function

A function can be selected between the preset and the counter using the
external input (see Sections 6.3 and 9)

By applying voltage to the PRESET (preset) /F.START (function start)
external terminal, either the preset or the counter function can be used.



2. SYSTEM CONFIGURATION

2. SYSTEM CONFIGURATION

(1) Appilcable CPUs

«A1SJCPU(S3) «A2SCPU(S1) «A52GCPU(T21B)
«A1SJHCPU(S8) «A2SHCPU(S1)
«A1SCPU(S1) «A2ASCPU(S1/S30)
«A1SCPUC24-R2 «A2USHCPU-S1
«A1SHCPU «Q2ASCPU(S1)
«Q2ASHCPU(S1)

(2) Number mountable

Any number of modules can be used, provided the number of 1/0 points
of the appilcable CPU is not exceeded.

(3) Available slots

The module can be installed to any slot in the base unit with the
exception of the following cases.

When installing mounting modules in an extension base unit that does
not have a power supply (A1S52B(S1), A1S55B(S1), A1558B(S1)), the
power supply capacity may be insufficient. Note that.

When installing an A1SD61 to the extension base unit that has no power
supply module, select the power supply module, main base unit, exten-
sion base unit and extension cable after fully considering the following
factors:

1) Current capacity of the power supply module on the main base unit
2) Voltage drop at the main base unit
3) Voltage drop at the extension base unit

4) Voltage drop in the extension cable
(4) Data link system

In a data link system, the module can be installed at a master station,
local station, or remote I/O station. For an example of a remote 1/O
station program, refer to the MELSECNET, MELSECNET/B Data Link
System Reference Manual.

For Details on the ranges for the number of 1/O points, and on calculating voltage drops, refer
to the following manuais:

e Type A1SJCPU (S3) User's Manual .......coovcmirncnenncrennccnnns IB (NA)-66446
e Type A1S/A1SC24-R2/A2SCPU (S1) User's Manual.................. IB (NA)-66320
o Type A2ASCPU (S1) User's Manual......viiivieniecinrsnnncnnenes IB (NA)-66455
e AS2GCPU(T21B) User's Manual .........ccovinvevcnieennenninninninn 1B-66419
e A52GCPU(T21B) Reference Manual ............c.e...... rseasrisessar e 1B-66420
» Type A1SJH(S8)/A1SH/A2SHCPU(S1) User's Manual................ 1B-66779
o Type A2USHCPU-S1 User's Manual ... 1B-66789
* Model Q2AS(H)CPU(S1) User's Manual .........ccoceivcnvnvvmnnennes SH-3599



3. SPECIFICATIONS

3. SPECIFICATIONS

This section describes the general specifications of the A-series PC CPUs,
performance specifications of the A1SD61, specifications of 1/0 signals to a

PC CPU and buffer memory.

3.1 General Specifications

Table 3.1 gives the general specifications of the A-series PC CPUs.

Table 3.1 General Specifications

temperature

Item Specifications
Operating ambient o
temperature 0t055°C
Storage ambient _20 to 75 °C

Operating ambient humidity

10 to 90% RH, non-condensing

Storage ambient humidity

10 to 90% RH, non-condensing

Vibration resistance

Conforming to
JIS B 3502 and
IEC 61131-2.

Under intermittent vibration

Frequency Acceleration Amplitude Sweep count
0.075 mm

10 to 57 Hz - (0.003 inch)

57 to 150 Hz 9.8m/s? —

X X X 10 times in each
Under continuous vibration of X,Yand Z

Frequency Acceleration Amplitude ?flc.:?(g(l)o:\sinutes)
0.035 mm

10 to 57 Hz - (0.001inch)

57 to 150 Hz 4.9m/s? —

Shock resistance

Conforming to JIS B 3502 and IEC 61131-2. (147 m/s?, 3 times each of three in X, Y, Z

directions)

Operating ambiance

The atmosphere shall not contain corrosive gas.

Operating altitude *3

2000 m (6562 ft.) max.

Installation location

Inside the control panel

Overvoltage category *1 Il or less
Pollution level *2 2 orless
*1 Indicates the element in the distribution system between the public electricity grid and the

mechanical equipment inside the premises that the relevant device is assumed to be

connected to.

Category Il applies to devices such as those that draw their power supply from fixed

installations.

The surge voltage withstand capability of devices with ratings up to 300 V is 2,500 V.

*2  This is an index which gives a measure of the incidence of conductive materials in the
environment in which the device is used.

A contamination level of "2" indicates an environment in which there is only contamination by

non-conducting materials, but, due to occasional condensation, conductivity may occur.

*3 Do not use or store the PLC in the environment where the applied pressure is higher than the

atmospheric pressure at the altitude of Om. Doing so may cause a malfunction.
When using under such pressure, consult our representative in a branch.
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3.2 Performance Specifications

Table 3.2 gives the performance specifications of the A1SD61.

Table 3.2 Performance Specifications

Item Specifications
Counting speed switching pin 50k 10k
Number of I/O occupied points 32
Number of channels One
Phase 1-phase and 2-phase inputs
Count input 5 VDC
signal fi%"a' 'e"e‘)s 12 VDC ] 210 5 mA
gA and @B
24 VDC
Maximum 1-phase input | 50k pps 10k pps
counting speed 2-phase input | 50k pps 7k pps
. 32-bit signed binary
Counting range | _5147483648 to 2147483647
Type Equipped with UP/DOWN preset counter and ring counter functions
Counter 2 100p sec 142y sec
Minimum pulse width
that can be
counted(Adjust so that
the rise/fall time of the
input is 5p sec or less. —
Duty ratio: 50 %) 10y sec 10,
50p ' 50p 7ip ' 71p
sec sec sec sec
(1-phase and 2-phase inputs} (1-phase input) (2-phase input)
Comparison o .
Limit range 32-bit signed binary
switch
output Comparison A cntact operation: dog ON address < count value < dog OFF address
result B contact operation: dog OFF address < count value < dog ON address
External in- | Preset 5/12/24 VDC
put Function start 2to 5 mA
External Comparison Transistor (open collector) output
output output 12/24 VDC 0.1 A/point 0.8 A/common
Specific isolated area Isolation method Dielectric withstand voltage Insulation resistance
Between pulse input terminal
and PLC power supply
. e . Between preset input terminal 5MQ or more
Isolation specifications and PLC power supply . . i
P T ———— Photocoupler isolation 500VAC for 1 minute ég?ﬁ:ﬁfggg‘g}?;ﬁg‘?&l&
terminal and PLC power supply
Between coincidence output
terminal and PLC power supply
Internal power consumption
(5 VDC) 0.35A
Woeight 0.27 kg
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* The counting speed is influenced by the pulse rise/fall time. The following
counting speeds are possible. If a pulse is counted with a rise/fall time that
is too long, a counter error may be caused.

Counting
Speed Setting 50k 10k
Pin
Rise/fall Time | 1-phase Input | 2-phase Input | 1-phase Input | 2-phase Input
lt:sg sec or 50k pps 50k pps 10k pps 7K pps
t t

f:::” sec or 5k pps 5k pps 1k pps 700 pps

t=500 p sec — —_ 500 pps 250 pps

3.3 Functions

Table 3.3 gives the functions of the A1SD61.

Table 3.3 Function Specifications

. s Reference
Function Description Section
Changes the present value of the counter.
Preset The preset operation can be done either by a sequence program 6
or by an external preset input.
. Counting aiternates between the preset value and the ring
Ring counter counter value. 7
Outputs an ON/OFF signal in a specified output status,
Limit switch output comparing it with the present value of the limit switch output 8
command counter.
Stores the present value of the counter when the signal of the
Latch counter counter function selection start command is input. 9.2
. After inputting the signal of the counter function selection start
Counter fSua:]r:t;i)ggg counter command, the input pulse is counted during a specified period 9.3
function and stored in the buffer memory.
selection . - - - -
Periodic pulse While inputting the signal of the counter function selection start
counter p command, the input pulses are stored in the buffer memory at 9.4
specified intervals.
Count disable Stops counting puises while the count enable command is ON. 9.5

* Counter function selection means that only one out of the four functions can
be used.




3. SPECIFICATIONS

3.4 External Devices Interfaces

Table 3.4 lists the external device interfaces.

Table 3.4 External Device Interfaces

Operating
. . Input Voltage
input/ I Terminal . Operating Current
Output Internal Circuit No. Signal Name Status (Guva;Iaun:)eed (Guaranteed
Value)
47KQ . Phase A pulse input ON 21.61026.4 V 2t05mA
;'igga[g:se" 24V OFF 5V or lower 0.1 mA or lower
input 12V OFF 4V or lower | 0.1 mA or lower
Phase A ON 4.5t0 5.5V 2 to 5mA
pulse input 5V OFF 2V or fower 0.1mA or lower
48 2 COM
Input 7K
W . Phase B ON 21.6t0 264V 2t0 5 mA
vomaner pulseinput24V | opf 5V or lower 0.1mA
ting pin
3 Phase B pulse ON 10.8t013.2V 2105 mA
input 12V OFF 4V or lower 0.1mA or lower
Phase B pulse ON 45t055V 2to 5 mA
input 5 V OFF 2 Voriower | 0.1 mA orlower
d& 4 coMm
:/ZW Exlttarnal ir};tr_ut . Preset inpu‘[ ON 10.2t0 26.4 V 2to 6 mA
voltage se In|
g o 5 12 V24V OFF 2 Vorlower | 0.1mA or lower
Input Preset input ON 4.5t055V 3.5t0 5.5 mA
5V OFF 1.5V or lower | 0.1mA or lower
NI 6 coM Responsej OFF — ON ON — OFF
time 1 msec or less | 3.5 msec or less
Function start ON 21610264V 2to 5 mA
input 24 V OFF 5V orlower | 0.1 mA or lower
7 Function start ON 10.8t0 13.2V 2to 5 mA
Input input 12V OFF 4 Vorlower | 0.1 mA orlower
Function start ON 45t055V 2to 5 mA
input 5V OFF 2 Vorlower | 0.1 mA orlower
Response OFF - ON ON — OFF
/\/% ; 8 coM time 1 msec or less | 1 msec or less
s 11 ouT 1
giz Operating voltage: 10.2 to 30 V
12 ouT 2 Rated current: 0.5 A
13 OUT 3 Rated voltage: 0.1 A/point 0.8 A/common
Maximum rush current: 0.6 A 10 msec
—_— 14 ouT 4 Maximum voitage drop at ON: 0.7 V(TYP)

s oUT 5 *2 1.3 V(MAX)
Ol:’tt 15 Response time OFF — ON: 1 msec (MAX)
P 1 16 OoUT 6 0.3 msec (MIN)

ON —» OFF 1 msec (MAX)
L —_ 7 ouT 7 0.3 msec (MIN)
— 18 OuUT 8
ii N 19 12/24V Input voltage: 10.2t0 30 V
— ~1P— 20 oV Current consumption: 8 mA (TYP 24 VDC)

*1 In the preset input and function start input, the same external input volt-
age setting pin is used.

*2 The response time includes the internal processing time.
It is the time from data detection till its output to the outside.
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3.5 /O Signals from/to a PLC CPU

Tables 3.5 and 3.6 list the 1/0O signals from/to a PLC CPU.

The I/0 numbers (X, Y) and I/O addresses which are referred to in this manual
are used when the A1SD61 is loaded to I/O slot 0 of a main base unit.

Table 3.5 Input Signals

Input Name - Reference
Signal PLC CPU « A1SD61 Description Section

Goes ON when a watchdog timer error

X00 Watchdog timer error flag occurs in the A1SD61

X01 CH1 limit switch output sfatus flag

Xo02 CH2 limit switch output status flag

X03 CH3 limit switch output status flag

Goes ON or OFF simultaneously with a limit

X04 CH4 limit switch output status flag switch output.
All channels are OFF when the limit switch 8.1
X05 CH5 limit switch output status flag command (Y15) is OFF. )

X06 CH6 limit switch output status flag

X07 CH?7 limit switch output status flag

X08 CHS8 limit switch output status flag

X09 Limit switch output enable flag Goes ON when the limit switch is enabled.

Goes ON when the preset command
(applied voltage) reaches the PRESET
terminal. 6.3
Goes OFF when the external command ’
detection reset command (Y16) is turned
ON.

XO0A External preset command detection flag

Goes ON when the write setting value
contains an error.

Stores the error code to the buffer memory
(address 11) which is used for write data
error code storage when the error flag is
turned ON.

X0B Error flag

Goes ON when the fuse to the limit switch
XocC Fuse/external power cutoff detection flag output part biew or when no power is —_
supplied to the OUT terminal.

X0D Sampling/periodic counter flag chr’lificglNisWL?:enda sampling/periodic counter gz
XOE to
X1F —_ Unusable
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Table 3.6 Output Signals
. Referenc
Output Name Operating -

. i Description e
Signal PLC CPU - A1SD61 Timing Section
Y\(()gFto — — Unusable —
Y10 "' | Count enable command _Jmmwmm==__ | Counts pulses. —

Counts pulses by subtracting the
. pulsed when this signal is ON.This
1 signal is valid only when a 1-phase
Y11 Decrement count command _— pulse is input. However, this signal 5.1.1
cannot be used along with an external
input(eB).
Y12 2 Preset command _f L | Executes the preset operation. 6.2.1
Y13 ™ Ring counter command _ [=======_ | Starts the ring counter. 7.1
Y14 ; g::]rr:;;uncnon selection start ﬂ_/__l'-l_ Selects the counter function. 3121 gg
*y - . Enables the limit switch output (8
Y15 Limit switch output command I | channels in batch). 8,1
vie ! External preset command detection R e Turns OFF the external preset 6.3.1
reset command command detection flag (X0A). -
vi7 2 Error reset Resets the error code. Turns OFF the _
command gL | error flag (X0B) at the same time.
Y;?go — — Unusable —

(1) In table 3.6, the operating timings ( - L ) become valid in the following cases:

* === _:Valid when the signal is ON.

* £ L : Vvalid when the signal is at rise (OFF = ON).

POINTI

*1 Use the OUT instruction while the signal is ON.
*2 Use the PLS instruction when the signal is at rise.

When the SET/RST instruction is used to turn ON/OFF the output signal
(Y10 to 17), it may not function normally unless the ON time is 1.5ms
or longer.
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3.6 Buffer Memory Assignment

Table 3.7 shows the buffer memory assignment (without battery backup) of
the A1SD61.

Table 3.8 gives detailed information about the settings of the addresses from
12 to 147 of the buffer memory.

Initial values are set in the buffer memory when power to the A1SCPU is ON
or when the PLC CPU is reset.

The contents in the buffer memory can be read/written using a FROM/TO
instruction in a sequence program of the PLC CPU.

POINT

Among various processings of the special function module, access from
the PLC CPU is processed with priority.

Therefore, frequent access from the PLC CPU to the special function
module buffer memory not only increases the scan time of the PLC CPU
but also causes delays in various processings of the special function
module.

Access from the PLC CPU to the buffer memory with instructions such
as FROM/TO should be made only when necessary.

Table 3.7 Buffer Memory Assignment

Address Setting Contents I\;‘;}La; Read/write Rg\;irt?gge
0 (L)
———— Present value s 0 5.3
1 (H)
Read only
2 (L)
—-—= Counter function selection count value = ---—— 0 9.1.1
3 (H)
4 ~ Pulse input mode setting 0 5
5 Counter function selection setting 0 9.1
6 {L)
———— Preset value setting s ——— 0 2;251
7 (H) Read/write
8 (L) possible
———— Ring counter value setting --——— 1024 7.1
9 (H)
10 Sampling/periodic time setting 1 9.3and 9.4
11 Write data error code 0 10.1
12 to 28 CH1 limit switch output data setting 0
29 to 45 CH2 limit switch output data setting 0
46 to 62 CH3 limit switch output data setting 0
2 limi - - .
63 to 79 CH !m!t sw!tch output data sett!ng 0 Read/yvnte 8.1 (table 3.8)
80 to 96 CH5 limit switch output data setting 0 possible
97 to 113 CHB& limit switch output data setting 0
114 to 130 CH?7 limit switch output data setting 0
131 to 147 CH8 limit switch output data setting 0
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Table 3.8 Details for Buffer Memory Addresses 12 to 147 (Limit Switch Output Data
Setting of CH1 to CHS8)

Buffer Memory Address
Setting Contents 121028 | 29t0d5 | 46t062 | 63t079 | 80109 | 9710113 | 11410130 | 131t0 147

CH1 CH2 CH3 CH4 CH5 CHB CHY CH8
Number of multi-dogs of CHI | 12 29 46 63 80 97 114 131

L ON address of dog ) | 18 | _ S 1. e L. a__1_. % | .ms | 12
0 of CH[] (H) 14 31 48 65 82 99 116 133

. OFF addressof (1) | 18 | 82 _|.. S 6 .. 88 oo | M7 | 184 ]
dog 0 of CH[ ] H) 16 33 50 67 84 101 118 135

R ON address ofdog _ (1) | 17 | 34 .. ST 68 _| _. 8 _| 102 | 19 | 1% |
Tof CH(] (H) 18 35 52 69 86 103 120 137

. OFF addressof _ (1) |19 | 8 _1_. 58 _ 1., [ & _ _1_. 104 |12 | 188 ]
dog 1 of CH[ ] (H) 20 37 54 71 88 105 122 139

L ON address ofdog __(1) | 2T | _ 38 1. I 2 _ L. 89 ] 106 | 128 | 140 ]
2 of CH[] (H) 22 39 56 73 90 107 124 141

| ____ OFFaddressof () | 28 | AU SN N “_1.. "ol 108 ] 18] 42 _ |
dog 2 of CH ] (H) 24 41 58 75 92 109 126 143

R ON address of dog __(1) | 25 _ | __ ‘i%-l--ﬁg ______ [ 93 __ Mo | ter | 1
8 of CH[ ] (H) 26 43 60 77 | ea 111 128 145

| OFF addressof 1) | 27 | “ o1 1. LA A 2 | ree | Me ]
dog 3 of CH[ ] (H) 28 45 62 79 96 113 130 147

[ ]indicates a channe! number.



3. SPECIFICATIONS

3.7 Applicable Encoders
The encoders applicable to the A1SD61 are shown below:
(1) Open-collector type
(2) CMOS output type

{(Make sure that the output voltage of the encoder complies with the
A18D61 specifications.)

POINT’

The following types of encoders cannot be used with the A1SD61:
o TTL output type

¢ Line drive output type
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4. INSTALLATION AND PRE-OPERATION SETTING PROCEDURE

This section describes the pre-operation procedure of the A1SD61, the names
and settings of each part of the A1SD61, and the wiring method.

4.1 Pre-operation Setting Procedure

The pre-operation setting procedure of the A1SD61 is shown below:

( Stlart J

Set the following pins on the
print board on the side of
the module:

« Counting speed setting pin
9sp AAalN B See section 4.3.
* Pulse input voltage

setting pin
» External input voltage
setting pin
| instalithe AtsDe1. ]
| wiretheatsper. | ..... see section 4.4.
| Programming. I

( Complete )
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4.2 Handling Precautions

Handling precautions for the A1SD61 are given below:

(1) Protect the case and the terminal block from impact, since they are made
from resin.

(2) Do not remove the printed circuit board from the case. Doing so can
cause a failure.

(8) When wiring, make sure that no wire offcuts remain around the terminal
block. Remove foreign matter if it has entered.

(4) Tighten the module mounting screws and terminal screws within the
following ranges.

Screw Location Tightening Torque Range
Module mounting screw (M4 screw) 78 to 118 Necm

Terminal block terminal screw (M3.5 screw) | 59 to 88 Necm

Terminal block mounting screw (M4 screw) | 78 to 118 Necm

(5)

Install the module on the base unit by engaging the module locking tabs
in the module locking holes in the base unit and tightening the module
mounting screws. To remove the module from the base unit, unfasten
the module mounting screws, then disengage the module locking tabs
from the module locking holes. ‘

Module mounting screw

Base unit

Module

Base unit
connector

Module locking tab

Module locking hole
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4.3 Part Names and Settings

The names of each part of the A1SD61 and the settings are shown below:

A1SD61
a N2 g
o—{| B &
FUNCTIONCD 50
(1) = 5 B
@) 4 : =N ]
BE || §0/®
i | OIS
o<1, TolQ
(7)——* PHESET[ :@ @
l_ (8y— F.SYART[ : @
(3 o —=1(2)
H 24| [o o]o 3] | o @
(o
o—I|F 22®
— e__ 19,
| =
ﬁ | :'f coM
\ ."‘; :-:sAum
No. Name Description

50k: Counts puises at a maximum speed of 50k pps in 1-phase or 2-phase input.
10k: Counts pulses at 10k pps in 1-phase input, at 7k pps in 2-phase input.

™) Counting speed
{The factory-setting is 50k.) (Set using a jumper)

setting pin

Sets the pulse voltage that is input to Phase A or B. (The factory-setting is 24 V.)
Mitsubishi cannot guarantee the module when a pulse whose voltage is higher
than the set voltage is applied. (Set using a jumper) (See section 3.4.)

Pulse input voltage
setting pin

Sets the voltage input to the PRESET/F.START terminals. (The factory-setting is 24 V.)
Mitsubishi cannot guarantee the module when a puise whose voltage is higher
than the set voltage is applied. (Set using a jumper) (See section 3.4.)

(3) External input voltage
setting pin

(4) Fuse Used for protecting OUTs 1 to 8 from overcurrent. (soldered-to-board type)

Lit when the module operates normally.
RUN Fiashes when a data write error has occurred.
OFF when a watchdog timer error has occurred.

gA Lit when voltage is applied to phase A pulse input terminal.
(5) LED 2B Lit when voltage is applied to phase B pulse input terminal.
5 i
indicators ; ; ; ;
PRESET Lit and latched when voltage is applied to the PRESET terminal.

OFF when external preset detection reset signal (Y16) is turned ON.

FUNCTION | ON when voltage is applied to the F. START terminal.

OUTs 1 ON when a corresponding limit switch is turned ON by the limit switch output function.
to 8 OFF when the limit switch is turned OFF.
(6) sA/zB Pulse input terminals (¢B is used as decrement count command.)
7) PRESET - The terminal in which voltage is applied when a preset is executed from an external device.
(8) F.START The terminal in which voltage is applied when a counter function selection is executed.
(9) OUTs 1108 An external output terminal used for limit switch output.
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4.4 Wiring

Details on how to wire a pulse generator device to the A1SD61 are described
below:

4.4.1 Wiring preconditions

The preconditions when a pulse generator device is wired to the A1SD61 are
described below:

(1) For a high-speed pulse input, take the following counter measures against
noise:

(a) Be sure to use shielded twisted pair cables. Also, make sure it is
grounded to Class 3 specifications.

(b) Do not run a twisted pair cable in parallel with power cables or other
/0 lines which may generate noise. Run cables at least 150 mm
(5.91in.) away from the above-mentioned lines and over the shortest
distance possible.

(2) For 1-phase input, connect count input signal to phase A only.
(3) Ifthe A1SD61 picks up pulse noise, it will count incorrectly;

(4) The specitic measures against noise are shown below:

PC A18D61

anerter ]

Terminal —1:_ gﬁ)rgllcinallzﬂ )

\m‘ik 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

wiring, use shielded wire for the high current line.
Separate more than
150 mm from equip-

ment such as in-
verters. (Also take
gare of witing inside Distance between the encoder and the joint
box should be as short as possible. Allowing
; a long distance between the A1SD61 and the
Jointbox  encoder may cause a voltage-drop problem.
v IWE Using a tester or other measuring device, con-

} firm that the voltage at the terminal block of

the joint box doesn’t exceed the rated voltacgije

. when the encoder is in operation or at stand-
AC motor ARy carer Nty still. If the voitage drop is large, increase the
size of wiring or use an encoder of 24 VDC
with less current consumption.

— Encoder
» Ground twisted shielded wire on the encoder side (joint box). (This is a connection example for 24 V send load.)

+24v | O
& Power supply for encoder @ © 0 S To encoder
9 9 oA \\® The shielded wire for the encoder and twisted pair
Too A S O OFroe P shielded wire are connected inside the joint box. If the
Tos B 0 0 2 shielded wire for the encoder is not grounded inside
T oo J v the encoder, ground it in the joint box, as indicated by
o A1SD61 r
50 E the dotted line.
SIooTIIl ~
o] @ E
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4.4.2 Wiring example of module and pulse generator

(1) Wiring example for connection with open collector output type pulse

A1SD61 generator (24VDC)
470Q 1/4W ‘l;'glltsa%‘ianput
— settng pin® Pulse generator
— e —
ouT

Twisted shielded wire

D<) gy
Z \v
4700 1/4W  Pulse input Shield E
volta i

oltage .
setting pin*

2,2KQ 1/4W

4.7KQ 1/4W 2B | ouT
Twisted shielded wire ol

N 2B ( ----- ><—-—ﬂ [ +24V
lid ] )&( < -
{ iE

N

<

Shield

e, +24V
| Externai 24VDC oV

1 power oV

| supply i T

POINT

For the wiring of the A1SD61 and encoder, separate the power supply cable from signal cable.
An example is shown below.
A15D61 CORRECT:

oA

oA

External
power
suppl

INCORRECT:

A1SD61

Since currents flow in the twisted pair
cable in the same direction, a canceling
effect is lost and the module becomes
susceptible to electromagnetic induction.

External+
power
supply -

(1) * Set the pulse input voltage setting pin to the [JEIIEH position.
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(2) Connection of a voltage output pulse generator (5 VDC)

A18D61

470 Q14w Pulse input
voitage

— o pin*
emng pin Pulse generator
) O
o w
[

Pulse input
4700 1AW liong P

ening pin*
—-— o

o7 w [
]

s e e s —— - ey i

i External +5VDC +5 VDC
. power sup- oV
P

L.

(1) * Set the pulse input voltage setting pin to the Y position.
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4.4.3 Wiring example for the connection of a controller to external input terminals (PRESET and
F.START)

(1) When a controller (sink load type) is supplied with 12 V:
A1SD61

External input voltage
setting pin*

Controller

1/4
6800 1/4W PRESET or F.START

Twisted shisld wire

PRESET or F.START

This diagram assumes that the internal circuit is set to PRESET.

(2) When a controller (source load type) is supplied with 5 V:

A1SD61
External input volt-
age setiing pin* Controller
680 Q 1/4W I——

PRESET or F.START

PRESET of F.START L_%El

This diagram assumes that the internal circuit is set to PRESET.

(1) * Set the external input voltage setting pin to the JIKIIEH position.

4.4.4 Wiring examples at external output terminals (OUTs 1 to 8)

To use an OUT terminal, the internal photocoupler should be activated. For
this example, 10.2 to 30 VDC external power is necessary. Connection
methods are as follows:

A1SD61
A OUT1 |
N 2, L
L L
12/24V
T —t .
Y COM _I__1O.2t030V




5. PULSE INPUT AND COUNTER PROCESSING METHOD

5. PULSE INPUT AND COUNTER PROCESSING METHOD

This section describes the pulse input and counter processing method.

(1) Either 1-phase or 2-phase pulse input may be executed.

(a)

(b)

1-Phase pulse input

When the 1-phase pulse input is executed, the following counts can
be made:

1) Counts the phase A pulse inputs incrementally and counts the
pulses by the decremental count command.

2) Counts the phase A pulse inputs incrementally and counts phase
the B pulse inputs decrementally.

2-Phase pulse input

When the 2-phase pulse input is executed, the following counts can
be made:

1) Multiplied by one: Counts phase A puises at the rise.

2) Multiplied by two: Counts phase A pulses both at the rise and at
the fall.

3) Multiplied by four: Counts phase A/B pulses both at the rise and
at the fall.

(2) When 1-phase pulse input is done, the pulses are counted at rise.

(83) When the pulse input mode is changed, the count is made from "0".
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5.1 1-Phase Pulse Input

At 1-phase pulse input, either "counting using the phase A pulse input and
decremental count command" or "counting using the incremental phase A
pulse input and the decremental phase B pulse input” can be selected.

(1) For the relationship between the phase A pulse input and phase B pulse
input, refer to Section 5.1.1 and 5.1.2.

(2) Setting of counting method

When using the counting method, set 0 or 1 to the pulse input mode
setting buffer memory (address 4) of the A1SD61 in the sequence
program,

Counting Method Set Value

Counting using the phase A pulse input and de- 0
cremental count command

Counting using the incremental phase A pulse 1
input and the decremental phase B pulse input

[Sequence program]

Write
command WDT error

;——(k——ﬁH/——| TOP [ H[J[1 | K4 [K[1] K1 H

1) In [1[ ], set the first two digits of the 3-digit head I/0O number in hexadecimal notation assigned

to the A1SD61.

2)In [],setOor 1.
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5.1.1 Counting using the phase A pulse input and decremental count command

Pulse

Pulse

input

Decremental
count command

~o{0r Y11 goes ON

The following counts can be made using the incremental phase A pulse input
and decremental count command:

¢ Incrementally counts the pulses that are input to phase A at the rise.

o Decrementally counts pulses when the decremental count command (volt-
age applied to phase B or Y11 turned ON by the PLC CPU) is input at the
rise of a pulse input to phase A.

(1} Incremental count

When an incremental count is executed, the operation timing of the pulse
inputs, decremental count command, and the present value of the stor-
age buffer memory are shown below:

A1SD61 : Pulse input (phase A) f | f I f I f [ f I f |

Decremental count
A command ON
(phase B and Y11) OFF

Present value storage . . , : ; :
@B buffer memory 0 ‘1 12 13 14 !5 16
(addresses 0 to 1)

(2) Decremental count

When a decremental count is executed, the operation timing of pulse
inputs, decremental count command, and the present value of the stor-
age buffer memory are shown below:

= usmaas s _FLFLILLILILL
Decremental count ON L R
oA command OFF = L

(phase B and Y11)

2B Present value storage 0i-1i-2i-3i-4i-5!-6:-7
buffer memory
(addresses 0 to 1)

POINT

When the decremental count command is executed, apply voltage to
phase B or turn ON Y11,
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5.1.2 Counting using the incremental phase A pulse input and the decremental phase B pulse input

The following counts can be made using the incremental phase A pulse input
and the decremental phase B pulse input:

e Incrementally counts the pulses that are input to phase A at the rise.

+ Decrementally counts the pulses that are input to phase B at the rise.

¢ Subtracts the number of incremental pulses from the number of decremental
pulses when the pulses are input to both phases A and B.

(1)

incrementail
pulse input

Encoder

k

Decremental
pulse input

(2)

Incremental
pulse input

Encoder

i

Encoder
Decremental

pulse input

(3)

Incremental
pulse input

Decrementa

pulse input

Incremental count

When an incremental count is made, the operation timings of the incre-
mental and decremental pulse inputs, and the present value of the
storage buffer memory are shown below:

A18SD61

oA

B

Incremental pulse in- | | l l l I | I | I

put (phase A)

Decremental pulse OFF
input (phase B)

Present value storage
buffer memory

(addresses 0 to 1)

Decremental count

When a decremental count is made, the operation timings of the incre-
mental and decremental pulse inputs, and the present value of the
storage buffer memory are shown below:

A18D61

gA

1]

. OFF
Incremental pulse in-
put (phase A) . | . . |

Decremental pulse T l f ‘ f | f l f i
input (phase B)

Present value storage '
buffer memory 0

(addresses 0 to 1)

-1

Incremental/decremental count

When an incremental/decremental count is made, the operation timings
of the incremental and decremental pulse inputs, and the present value
of the storage buffer memory are shown below:

A18D61

gA

oB

1 2 3 4 5 6

Incremental pulse in- l l | I l | l | I l l |

put (phase A) X
1. 21 3

Decremental pulse in-
put (phase B)

1 1 ]
' ' '
1 1 ' '

2 13,2.:8,2,3,2

Present value storage X
buffer memory 0

(addresses 0 to 1)

3
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5.2 2-Phase Pulse Input

MELSEC-A

When the 2-phase pulse input is done, the counting mode can be selected

from multiplication by one, two, and four.

» Multiplied by one: Incrementally and decrementally counts phase A pulses

at the rise.

o Multiplied by two: Incrementally and decrementally counts phase A pulses

both at the rise and at the fall.

e Multiplied by four: Incrementally and decrementally counts phase A/B
pulses both at the rise and at the fall.

(1) The relationship between the phase A pulse input and the phase B pulse

input is given below:

Phase
A pulse
input

Encoder

Phase B
pulse
input

(2) Counter processing mode setting

A18D61

o A

o B

To use the above-mentioned mode, set the A1SD61 puise input mode
setting buffer memory (address 4) to any number from 2 to 4 using the

sequence program.

Counting Mode

Setting Value

Multiplied by one 2
Multiplied by two 3
Multiplied by four 4

[Sequence program]

Write Watchdog

Icommand timer error
A {Top | w0 [ e [KI[ &t —

1) In [ ][ 1, set the first two digits of the 3-digit head 1/0 number in hexadecimal notation assigned

to the A1SD61.

2) Set any number from2to 4to[].
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5.2.1 Counting using 2-phase pulse input multiplied by one

Count is made at rise of phase A pulse.

The phase difference between phase A and phase B pulses determines
whether the count is made incrementally or decrementally.

[Incremental count]

Phase A pulse input | I I | | I l |
Phase 8 pulse input : l | : I | : I | : I I

Present value storage
butfer memory 0 H 1 : 2 ' 3 : 4
(Addresses 0 1o 1) ¢ ' '

Timings to Make an
Incremental Count

[Decremental count]

Phase A pulse input j | f l f l f l

Phase B pulse input

Present value storage
buffer memory
{Addresses O to 1)

—

Timings to Make a
Decremental Count

Phase A Rise

I

Phase A Rise

I

Phase B

1 oFF

Phase B

T on

Precautions for counting using 2-phase pulse input multiplied by one

The A18D61’s counting using 2-phase pulse input multiplied by one is made

at the rise of phase A.

Note the following points.

(1)

or decrement is performed.

Only increment is
performed if input
is repeated in

| this range.

If pulse input is repeated in either of the following ranges, only increment

Only decrement is

performed if input
Iis repeated in this
\Jange.

Phase A pulse input

Phase B pulse input

(2) When the use of such increment and decrement as positioning control
is required, it is recommended to use multiplication by four.



5. PULSE INPUT AND COUNTER PROCESSING METHOD

5.2.2 Counting using 2-phase pulse input multiplied by two

MELSEC-A

Count is made both at the rise and at the fall of the phase A pulse.

The phase difference between phase A and phase B pulses determines
whether the count is made incrementally or decrementally.

[Incremental count]

[Decremental count]

Phase A puise input t
Phase B pulse input ; I
Present value storage .
buffer memory 0 H 1
{Addresses 0 to 1) .

i I T

l f ; t ’ Phase A pulse input
;' I § l .' l : I E l_ Phase B pulse input
E : : E E Present value storage
12:83:4:5:6 :’:‘;’;’L{s'fefg%'{m

Timings to Make an
Incremental Count

Timings to Make a
Decremental Count

Phase A

| Rise

1

Fall Phase A

| Rise

Phase B

1 oFF

1

ON Phase B

[ on

5.2.3 Counting using 2-phase pulse input multiplied by four

Count is made both at the rise and at the fall of the phase A/B pulse.

The phase difference between phase A and phase B pulses determines
-whether the count is made incrementally or decrementally.

[Incremental count]

Phase A pulse input m—
Phase B pulse input H | !l ' l :l

Present value storage
buffer memory
(Addresses O to 1)

0 111213:4 1516 :7: 8

[Decremental count]
Phase A pulse input

Phase B pulse input

Present value storage
buffer memory
{Addresses 0 to 1)

0 1-11-2-314 -8 671 -8

Timings to Make an Incremental Count
Phase A | nRise T Fan 1 on [ oFF
Phase B 1 oFF 1 on [ Rise 1 Fan
‘ Timings to Make a Decremental Count
PhaseA | [ Rise —1_ Fal L[ oFF 1 on
Phase B T 1 on 1L oFF [ nRise T Fal
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5.3 Reading the Present Value

The following describes the contents of the present value stored in the
addresses from 0 to 1 of the A1SD61 buffer memory and how to read the
present value.

(1)

(2)

(3)

(4)

The present value storage buffer memory stores the present value when
any function is used.

When the latch counter, sampling counter or periodic pulse counter
function is executed, the count value is stored into the counter function
selection count value storage buffer memory, aside from the present
value storage buffer memory. (Refer to Chapter 9.)

The present value of —2147483648 to 2147483647 is stored in signed
32-bit binary code to the buffer memory.

When the present value is negative, that data is stored as a complemen-
tary number of two to the present value of the storage buffer memory.

When an incremental count is made, if the value exceeds 2147483647,
it will jump to —2147483648.

When a decremental count is made, if the value exceeds —2147483648,
it will jump to 2147483647.

[Incremental count] ,
Pulse input — |_ | | _l__

Present value stor- : : : !
age buffer memory | 2147483646 | 2147483647 , —2147483648 | —2147483647
1 1 1

[Decremental count]

Pulse input 1 l | I —__| —l__

Present value stor- . | ) 1

age buffer memory ' 2147483647 ' —2147483648 2147483647 ' 2147483646
1 ] ] ]
i

The sequence program used to read the present value from the buffer
memory is shown below:

Read Watchdog
Icommand timer error

—| HF { DFRO [Hoooo | Ko [ Do | K1 |—‘

Number of items of
data to be read

Head device number
of the present value
storage destination

Head address of the
present storage area

First two digits of the 3-
digit head I/0 number
in hexadecimal notation.

Instruction for reading
in units of two words.
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6.

6.1

EXECUTING THE PRESET FUNCTION

Preset Function

This section explains the preset function.

The preset function is used for converting the counter's present value to a
different value.

This changed value is called the preset value.

The preset function can be used when a pulse count is started from the set
value.

The preset function consists of two modes: preset by the sequence program
and preset from the external input (applying the voltage to the external
terminal).

[Preset function application example]

By using the preset function, the production count can be continued from the
previous day.

(1) The production volume of the previous day is "preset" from the PLC CPU
to the A1SD61.

(2) Products are carried by a conveyor.

(3) The production volume is counted by inputting the pulse from the photo-
electric switch.

(4) Atthe end of the daily production, the counter value in the buffer memory
is stored to a word device (D, W, etc.) in the PLC CPU latch range.

86000

7

,@
e
7’
7/

Photo-
electric switch

(3) Pulse train A18D61 PLC CPU

ML[_L_ ‘ (1 ) Preset Word device of latch

range

(Used for storing produc-
tion volume data)

(4)
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6.2 Preset Using the Sequence Program

The following describes the preset function executed by the sequence pro-
gram.

6.2.1 Executing the preset function using the sequence program

Turn ON the preset command (Y12) in the sequence program to execute the
preset.

ON
Count enable command (Y10) __I
OFF

Input pulse to be counted , “II“”I“II ““II“IIIIII

Preset value setting buffer —— — S —
memory (Addresses 6 to 7) 0 JD< 100

Preset command (Y12) ON E
OFF —
1

67 1 100 11011102! 103 104 105: 106

=]

Present value storage buffer

memory(Addresses 0 to 1) A

1) Writes a given value to the preset value setting buffer memory
(addresses 6 to 7) in 32-bit binary code.

2) Turing ON the preset command (Y 12) sets the preset value in the
buffer memory to the present value buffer memory.

The preset function can be used whether the count enable com-
mand (Y10) is ON or OFF.
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6.2.2 Example program

The following program allows counting of 2-phase input pulses multiplied by
one to execute preset using the sequence program.

[System configuration]

X00 to X1F
Y00 to YIF  X20 to X3F

A1S A1S

A1S 62P | A1S CPU D61 X41

[Devices to be used]

(1) Execution commands

(a) Pulse input mode setting command.......cccoecrievnrinccnicnnenrienne M9038
(b) Count operation start command.....c.ccccveiesimircirrceccees e, X20
(c) Present value read command.......ccecviicircicnnnnnnnnenssresscrnresrensesnes X21
(d) Preset value write cOommand......c.cccccvririrrrenrerccenenceesrsonineresenesenenns X22
(e) Preset command......cccciieiiiiciiiniccirre s X23
(f) Error reset COMmMAaNd .......ccooviiririe et X24
(g) Count operatiovn stop comMmMaNd .....ovvciiiinie X25

(2) Relationship between data register (D0 to D5) and buffer memory

Buffer memory

Address Contents
0 (L
- . Present value - r:_> D1 to D2
1 (H)
L\/\/\/L\/\/_\/\/\/\/\/\z

BV AR NV o Nias \ian Nla e e W

DO 4 Pulse input mode setting

S N NN N L N N NN NN
R IR NI NV e NIV NV N W Nl

6 (L)
|:> - - Preset value setting - -
7 (H

D3 to D4

N N N N S N N NN NN
B e N e N N en Nai e N/ Mg N

11 Data write error code l:_IJ> Ds

B Y WNS NN NN NP NN
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[Example program]

Pulse input mode setting
M9038 X000

— H — MovP | K2 | Do H )| Setthe pulse input mode of the
2-phase pulse input multiplied
L | ToP JHoooo| k4 [ po [ ki |4 ) byore.
Start the count operation.
X020 X000 Start the pulse count with
—F A SET | Y010 the count enable

command (SET).

Present value read

X021 X000 Read the present value
— —F [DFRO [HO000 | ko [ D1 | Ki |4  and store it to devices D1
to D2.
Preset command
X022 X000
| || Store the preset value of
! A {DMov| Kioo | 03 | 100 to address 6 of the

buffer memory.

| [pToP [Hoooo| ke | D3 | ki [

X023 Mo X000
; L Ly

i K- PLS | Y012 H Execute the preset.
Error detection/reset
X0000 | Read the error code and
i {FROM [Hoo00 | K11 | D5 | Ki |-  store it to device D5.

X024 X008 X000
—t — | AF— Y017 Reset the error.

Count operation stop

X025 X000 Stop the pulse count by
L s RST | Y010 H the count enable

command (RST).
CIRCUIT END
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<Precautions for creating preset program>
(1) When changing the preset value

When changing the preset value to execute the preset command (Y12),
execute the command (Y12) one scan after setting the preset value as
shown in the following program.

(As preset may not be executed depending on the timing)

X20 X21
'f H [omovp k1000 Do |
x21 X20 | e ol
| iy DMOVP | k2000 | DO
I X20: Preset command 1
L @_ X21: Preset command 2
M2
i Yi2
Mo
| I pTop [Hoooo | ks | Do | ki H
M1
M| i

(2) When not changing the preset value

When the preset value once set is not changed, create the program as
shown below.

X20
—t {Dmovp [ k1000 | Do H
i lDTOPIHOOOO[ KGJ Do f K1 F X20: Preset value write
command
X21: Preset command
| X21 MO
i
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6.3 Preset by External Input
The following describes the preset by the external input.
6.3.1 When the preset is executed by external input

Execute the preset by applying the voltage to the external input PRESET
terminal.

<
)

ON
Count enable command (Y10) _‘

OFF

]

1
Input pulses to be counted X IIIII fI|I|I| ‘l‘l l?g' | ‘ l | | l | l l

1 1 (1)l 1 I
Preset value setting buffer 0 D< 100 %
memory (Addresses 6 to 7) ’ T '
(2) @)+ ()

Preset command (PRE-

SET terminal) )

2l

1 1
1 1
1 1
1 !
I I
1 1
[ 1
i 1
1 1
1 I
1 1
1 1

\ 5 [4
External preset command de- ON 1 R
tection flag (X0A) OFF i : : - . : ' : : :
1 ] t 1 ] 1 ] ] 1 1 i ¥ 1 ] ]
1 1 1 ] 1 1 1 I 1 1 1 ] ] 1
1 1 ' | i 1 1 1 1 1 ] (5) V 1 1 1
External preset command ON ! ! 1 ! 1 1 1 l 1 1 1 r i 1 7
detection reset command : : : : (« : : : : : : . : : : :
(Y16) OFF 1 1 ' v ) 1 | & | 2B [ | f 1
1 1 ] 1 I I 1 ] 1 1 I ]
Present value storage 101112 1101651661 67 | 10011011 to | 1231 124 1001 101]

buffer memory
(Addresses 0 to 1)

1) Writes a given value to the preset value of the setting buffer
memory (addresses 6 to 7) in 32-bit binary code.

2) Executing the preset command (applying the voitage to the PRE-
SET terminal) sets the preset value in the buffer memory to the
present value buffer memory.

3) Even when the external preset command, detection reset com-
mand (Y16) is ON, the preset can be executed with the preset
command (applying the voltage to the PRESET terminal).

The preset function can be used whether the count enable com-
mand (Y10) is ON or OFF.

POINT

(1) When the external preset detection flag (X0A) is ON (see (4) in the
above-indicated diagram), even if the voltage is applied to the
PRESET terminal, the preset function cannot be executed.

In this case, by turning ON the external preset command detection
reset command (Y16) (see (5) in the above-indicated diagram), and
turning OFF the external preset command detection flag (X0A), the
preset function can be executed.
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6.3.2 Example program

The following program allows counting of 2-phase input pulses multiplied by
one to execute preset using the external input.

[System configuration]

X00 to X1F .
Y00 to YIF  X20 to X3F PRESET terminal
(voltage applied here)
A1S A1S
A1S 62P | A1S CPU D61 X41

[Devices to be used]

(1) Execution commands

(a) Pulse input mode setting command....c.cccoeverciinninniciniinnnnnnn, M9038
(c) Count operation start command ......cccccevevvrcmrcrnineneee e X20
(d) Present value read command......cccverviiiveneinneneeniniensee, X21
(e) Preset value Write COMMANG.....cccvevierrerercerne e sesnans X22
(f) External preset command detection flag reset command ........... X0A
(g) Error reset command ... X23
(h) Count operation stop command ....c..ccoovvviieniiinnieinnin e X24

(2) Relationship between data register (DO to D5) and buffer memory

Buffer memory

Address Contents

0 L

- . Present value - |:> D1to D2
1 (H)

N N N N N NN NN

WW

DO 4 Pulse input mode setting

6 L)
- - Preset value setting - -
7 (H)

D3 to D4

::>mwvwm
—>

A e N aaaa
N AN/ AN AN N AN AN SN SN

11 Data write error code |:> D5

A e W o e We W VA YAV a o W,
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[Example program]

Pulse input mode setting
M9038 X000 )
- iy : ; MOVP | K2 I Do ]_ The following program counts
2-phase pulses multiplied by
one and executes preset using

r I TOP I HO000 l K4 | Do I K1 l_ the sequence program.
Start the count operation.
_)i? IZLO XA(.)?O SET | voio |  Start the pulse count with the

count enable command (SET).

Present value read
X021 X000
—t -

] Read the present value and
{DFRO [Ho000 [ Ko | DI | K1 | Gt devicos D1 fo b2,

Preset command
X022 X000
K

| Store the preset value of 100
it {oMove | K100 | 03 H to address 6 of the buifer
memory.

i [pToP [Hoooo [ ks | D3 | ki |

XOPA X|0)90 Yoi6 Reset the external preset
H‘ - 0 command detection flag.

Error detection/reset
X000 Read the error code
g { FRoM [Hoooo | k11 | D5 | k1 H gf;d store it to device

X023 X008 X000
—1 {h —H- PLS | Y017 (4 Reset the error.

Count operation stop
X024 X000 Stop the puise count

I

T

A— RST | Y010 | by the count enable

command (RST).

CIRCUIT END
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7. EXECUTING THE RING COUNTER FUNCTION

This section describes the ring counter function.
7.1 Ring Counter Function

The ring counter function allows repeated pulse counting between the preset
value and ring counter value set with the ring counter command.

The ring counter can be used for a control such as fixed-pitch feed.
[Ring counter function application example]

Using a system to cut a sheet to a specified size, adjust its rollers by setting
the ring counter value, and cut the sheet to the specified size.

1) Set the preset and ring counter values to execute the ring counter
function.

2) Turn on the motor to operate the rollers.

3) Operate the rollers so that the sheet can be cut to the specified
size.

4) Cut the sheet.
5) Repeat steps 2 to 4.

NCutter‘
Roller Sheet

O /
b wewr (] ]

Cutter

~J

Encoder

A1SD61
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(1) The ring counter function is executed when both the count enable
command (Y10) and the ring counter commands (Y13) are ON.

(2) Ring counter operation

When the present value of the counter is in the range between the preset
value and ring counter value, pulses are counted within the range by the
ring counter function.

When the ring counter function is executed, if the counter present value
reaches the ring counter value, the present value will be automatically
set to the preset value.

Also, if the present value of the counter reaches the preset value, the
preset value will remain the same.

(Ring counter value) (Preset value)
Preset value Ring counter value

| Present value l

(500)
2147483648 0 2000 2147483647
(Outside the
(Within the range range of the pre-
(Outside the range of the preset  of the preset and set and ring
|/ and ring counter values) \I/ ring counter values)\l/ counter values) \I
N N N 1

TEN
T

(a) When the preset value of the storage buffer memory (addresses 6 to
7) is set to 0, the ring counter value of the storage buffer memory
(addresses 8 to 9) to 2000, and the present value of the storage
buffer memory (addresses 0 to 1) to 500 respectively, the ring
counter is executed as shown below:

1) Increment count:

If the ring counter value reaches the ring counter set value (2000),
the present value storage buffer memory (addresses 0 to 1) will
be set to the preset value (0).

The ring counter value (2000) is stored to the present value
storage buffer memory.
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2)

Present value

|

500

501

Decrement count:

If the ring counter value reaches the preset value (0), the preset
value will remain.

When the next count is made, the preset value — (ring counter
value - 1) is stored to the present value of the storage buffer
memory.

The ring counter value (2000) is not stored to the present value
of the storage buffer memory.

Ring counter value Preset value
(200/

to 1998 1989 0 1 2 to 498 499

UL 11

\ Ring counter value (2000) is
not stored to the present value
storage buffer memory.

(b) When the preset value of the storage buffer memory (addresses 6 to
7) is set to 2000, the ring counter value of the storage buffer memory
(addresses 8 to 9) to 0, and the present value of the storage buffer
memory (addresses 0 to 1) to 500 respectively, the ring counter is
executed as shown below:

Present value

|

500

1)

2)

501

Increment count;

If the ring counter value reaches the preset value (2000), the
preset value will remain.

When the next count is made, the preset value ~— (ring counter
value + 1) is stored to the present value of the storage buffer
memory.

The ring counter value (0) is not stored to the present value of the
storage buffer memory.

Decrement count:

If the ring counter value reaches the preset value (0), the preset

value (2000) is stored to the present value of the storage buffer

memory.

The ring counter value (0) is not stored to the present value of the
storage buffer memory.

Ring counter value Preset value

)
to 1998 1999 2000 1 2 to 498 499

101

\ Ring counter value (0) is not
stored to the present value
storage buffer memory.
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1) If the ring counter starts when the present value is outside the range of the preset and ring
counter values (except when the present value is equal to the preset and ring counter values),
the count cannot be made within the range of the preset and ring counter values.

MELSEC-A

(Ring counter value)

{Preset value) Present value (3000)
Preset value \\ Ring counter value

—2147483648 0 2000 2147483647

(Within the range of the (Outside the range of the
{Outside the range of the preset preset and ring counter preset and ring counter
and ring counter values) values) values)
Sle

1

=N
1

™

' ' ' '

\ Count range \ \ Count range

When the preset value storage buffer memory (addresses 6 to 7) is set to 0, the ring counter
value storage buffer memory (addresses 8 to 9) to 2000, and the present value storage buffer
memory (addresses 0 to 1) to 3000 respectively, the ring counter is executed as shown below:

Present value Ring counter value

Preset value

\
(200V

3000 3001 to 2147483647 -2147483648 to -2 2001 2002 to 2098 2999

mmm‘u—mﬁﬂ_ﬂ

Rlng counter value (2000) is
not stored to the present vaiue
of the storage buffer memory.

POINTI

When the present value of the counter is outside the range of the preset
and ring counter values, the present value of the counter can be
changed to the preset value using the preset command (Y12).

POINT

(1) When the ring counter function is executed, do not write the preset
value or ring counter value.

If the write is executed, an error will occur and the error code (14)
will be stored as a data error of the storage buffer memory (address
11).

(2) When the ring counter function is executed, make sure that the
difference between the preset and the ring counter values is larger
than the number of input pulses per msec.

| (Preset value) — (Ring counter value) | = Number of pulses/msec
Example: When the pulse input speed is more than 50k pps:

When the pulse is input at a speed of 50k pps, make sure that the
difference between the preset and the ring counter values is larger
than 50 (pulses/msec).
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7.2 Example Program
The following program allows the A1SD61 to count 2-phase input pulses
muitiplied by one and execute the ring counter function.
[System configuration]

X00 to X1F
Y00 to YIF  X20 to X3F

A18 A1S

A1862P A1SCPU D61 X41

[Devices to be used]

(1) Execution commands

(a) Pulse input mode setting command.......ccccvrvivievnienincniiinns M9038
(b) Count operation start command .....c.ccceeininni X20
(c) Present value read command .......c..coceviimiiiniiiiininnenneon. X21
(d) Preset/ring count value write command........cccccvviininnninnneinenanne Xa2
(e) Ring counter command..........ccocccviiiiiinmienin e X23
(f) Error reset COMMANG ...oocvrrcrierciiricteiienirise e X24
(g) Count operation stop CoOmMmMAaNd .....c.cccnviiiimnrinicnnrr e, X25
(h) Counter present value change command .......ccccvcninnicniclonnnenn, X26

(2) Relationship between the data register (DO to D7) and the buffer memory

Buffer memory

Address Contents

0 (L
--  Presentvalue - |:> D1 to D2
! (H)

W W oW a W a W pa S m

DO 4 Pulse input mode setting

A o W W o W n B
B2 B 2 AR T AN N N N N

(L)
D3 to D4 = - Preset value setting " = -
(H)
D5 to D6 8 Ring counter ,(|_')_

49

value setting
9 (H)

W\_"\/WW\/\/\J

BN 2 G AR G N NV NV KoV N

1 Data write error code :> D7

T e W W N e N . T W P
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Pulse input mode setting
M9038 X000
—+ S

[Example program]

[

—|MovP | k2 | Do |

Start the count operation.
X020 X000
i -

{ ToP JHoooo | ke [ Do | ki

Present value read

X021 X000
- A

AR

Ring counter command

—

X022 X000 X013
L
AT

{DFRO [Hoooo | ko | bt [ K1 }—[

X023 X000
RE A

[omove| ko | D3 H

—{DMOVP | K2000 | D5 |-

| pToP |Hoooo | k6 | D3 | k2 |

Error detection/reset
X000
A

—it it

X024 X008 X000
(Pd

FROM | H0000

K11

D7 K1 |7

Count operation stop

AT

X025 X000
—il H

Counter present value change

X026
ik

I

CIRCUIT END

Y012

Set the pulse input mode of
the 2-phase pulse input
multiplied by one.

Start the pulse count with
the count enable command
(SET).

Read the present value and
store it to devices D1 to D2.

Store the preset and ring
counter values to
addresses 6 to 9 of the
buffer memory.

Execute the ring counter.

Read the error code and
store it to device D7.

Reset the error.

Stop the pulse count by
the count enable com-
mand (RST).

Change the present
value of the counter to
the preset value.
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8. EXECUTING THE LIMIT SWITCH OUTPUT FUNCTION

This section describes the limit switch output function.

8.1 Limit Switch Output Function

The limit switch output function is used in the following cases:

When the counter present value is consistent with a specified limit output
status (ON/OFF address) of a certain channel, the ON/OFF signal is output.

When the limit switch output enable flag (X09) is not set, turning ON the limit
switch output command (Y15) does not activate the limit switch output func-

tion.

Instead of the conventional limit switch, the limit switch output can be also
applied to a series of the operations on the processing line.

[ Limit switch output function application example ]

By using a processing line system, products are made through the processing
operations corresponding to each channel.

1) Carries material with the belt conveyor.

2) The location of material is known through the counter present
value since the puises are input to the A1SD61.

3) When the work reaches the corresponding preset position, it is
processed according to the limit switch output (CH1 to CH4) from

the A1SD61.

&

=
Part shaving
<\
Drilling
=\
Cutting
NN
Welding

CH1 CH4

Jini

A18D61

Pulse inputE:>
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(1) In limit switch output, up to 8 channels can be used.

Encoder

Encoder detection . 0 100 200 300 400 500 600 700 800
location ___§ 100 200 300 400 500 600 700 &C

ﬂc-'(-‘. Channel 1 gr:F L L

| Location detection | | gnannel2 o _ [ 1 [ 1 [ L[ 1

ON
Channel 3 oFF M
Ny Ny ON
—
ASDET | — T L Channel 4 OFF M
R )
— ON
ol — | | Channel 8 off —

(2) These are four dogs per channel.

In this manual, the dog refers to concave of convex parts as shown
below:

CH 0 1 2 3 CH2 0 1 2 3

* Each number corresponds to dog numbers.

(3) The speed of the pulse input will determine the minimum setting width
at ON/OFF states.

Sampling interval

S B R R A A A

200 400 600 800 1000 1200

ON '
Channel ofr I L I [ T R

" Setwidthat  Set width at
ON state OFF state

In the A1SD61, the position data is sampled at intervals of 1.0ms and
compared them with the set ON/OFF data to output the limit switch signal.

Therefore, if the pulse input speed exceeds the allowable speed, the location
cannot be detected in units of minimum length and the ON/OFF signai cannot
be executed according to the specification.

In this case, enlarge the set width of the ON or OFF signal.
Find the allowable speed using the following formula:

(a) Set width at ON state:

Pulse input speed [pps]
1000

(Count present value at OFF) — (Count present value at ON)

X (Multiplication number) g

{b) Set width to the OFF state:

Pulse input speed [pps]
1000

(Count present vaiue at ON) — (Count present value at OFF)

X (Multiplication number) £
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(4) The timing of each signal when the limit switch output function is exe-
cuted:
CH?1: Limit switch ON

output data setting | | l I I l I |

buffer memory OFF | 1

(addresses 12 to 28)
!

| I

] I

I !

! i
CHS8: Limit switch ON : :
output data setting OFF : r l I | l

|

I

I

I

-buffer memory
(addresses 131 to 147)

I
|
]
I
Limit switch output ON 1
command (Y15) |
OFF I
| i
I
I
12) |
Limit switch output ON 4 \
enable flag (X09) OFF ! l____
I |
I |
! i
I !
| i
] 1
—_— 13) !
CH1: Limit switch ON

output state flag (X01)
and OUT1 terminal OFF

I G

t

CH8: Limit switch ON
output state flag (X08)
and OUT8 terminal

Limit switch output enabled

1) Turning ON the limit switch output command (Y15) verifies
whether or not the set limit switch output data contains an error.

When no error is detected, the limit switch output enable flag
(X09) will be set.

2) Turning ON the limit switch output enable flag (X09) executes the
limit switch output function.

3) The present value of the counter is compared with the set limit
switch output data. The data is then output to the limit switch
output state flags (X01 to X08) and the OUT terminals (OUTs 1
to 8).

4) Turning OFF the limit switch output command (Y 15) turns OFF the
limit switch output enable flag (X09) and turns OFF all the limit
switch output status flags (X01 to X08) and OUT terminals (OUT1
to OUT8) of CH1 to CHS8.
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POINT

(1) The ﬁmit switch output is executed whether the count enable com-
mand (Y10) is ON or OFF.

(2) In the limit switch output, the preset, latch counter, and sampling
counter execution commands are ignored until the limit switch out-

put command (Y15) is turned ON to set the limit switch enable flag
(X09).

However, the execution of the external input is valid.

[example] When the preset function is executed:

ON
Limit switch output command -
(Y15) OFF
Max. 30 msec
ON
Limit switch output enable
flag (X09) OFF
ON
Preset command (Y12) | ﬂ ﬂ
FF
° Valid invalid Valid

Create a program as show below:

Preset execution com-
mand

Y15  X09
| (| ! PLS
Y15  X09
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(5) Limit switch output data (CH1 to CH8) setting buffer memory (addresses
12 to 147)

This is an area in which ON/OFF data for each channel in the limit switch
output function is stored.

(a) The data set consists of the number of multi-dogs and ON/OFF
position data of each dog for each channel.

(b) The data set for the multi-dogs and ON/OFF position data is written
in binary code.

If the number of the multi-dogs is set beyond the detection range or
some dogs overiap, an error occurs.

The dog position write operation is divided into two modes: the dog
position write in the ON range and the dog position write in the OFF
range.

The A1SD61 automatically verifies if the dog data write is done in
ON or OFF range by checking the contents of dog 0.

1) ON range (limit switch A contact operation) dog position write

in this case, the ON position data is written along with a value
less than the OFF position data.

If the dogs are not written in ascending order, an error occurs.

Address (decimal)

12 2 | Number of muiti-dogs for CH1
Switch operation 13100 ) Dog 0
14 4] ON position
Counter pre- 15 [ 250 ) Dog 0
sent value fo_ ] 100 to]250] to] 350] to] 500]to }?/ 358 8:': 1P°S'"°"
ON ! ! ! ! ' 18 0 ) ON position
I | l | 19 500 Dog 1
e OFF 20 0 ) OFF position

21

2) OFF range (limit switch B contact operation) dog position write

In this case, the ON position data is written along with a value
larger than the OFF position data.

If the dogs are not written in ascending order, an error occurs.

Address (decimal)

29 3 | Number of muiti-dogs for CH2
- 30 250 ) Dog 0
Switch operation 31 0] ] ON position
32 100 Dog 0
Counter 33 0 OFF position
34 500 Dog 1
present 10 l1oo Tto] 250 Tto] 350 [td 500 [td 650[td 700to * o 0 ) oS ¥ sition
value ' ' ' : : 36 | 350 ) Dog 1
I ' i 1 37 0 OFF position
CH2 OFF [ | [ | | 38 |__700] \ Dog2
39 0 ) ON position
40 650 \ Dog2
41 0 ) OFF position
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Both of the ON and OFF ranges cannot be used for a single channel.

MELSEC-A

[Example] When the dog 0 ON position is 100, the dog 0 OFF position is 200, the dog 1 ON
position is 150, and the dog 1 OFF position is 400:

ON I : ! . ) Error occurs because
OEF of the overlap.

100 150 200

Dog 0 ON range l

: Dog 1 ON range !

3) The number of multi-dogs can be set in the following range:
0 to 4 (The lower 4 bits of the data set are valid.)

However, when this number is set to “0", the corresponding dog
ON/OFF position data becomes invalid.

Also, when a value larger than “4" is set, an error occurs, disabling
the limit switch output function.

(c) The following occurs when an multi-dog setting error occurred:
1) Limit switch output enable flag (X09): OFF

2) Limit switch output states (X01 to X08 and OUTs 1 to 8): All
channels are OFF

POINTI

(1) When the limit switch output data is set or changed, make sure that
the following conditions are satisfied:

(a) The limit switch output enable command (Y15) is OFF.
(b) The limit switch output enable flag (X09) is OFF.

Data setting
command Y15 X09
| e e EX
] I~ ¢ I ¢ l
(2) When the multi-dog data setting is erroneous (error code: 110 to

183, 201 to 208), turning ON the limit switch output command (Y 15)
does not turn ON the limit switch output enable flag (X09).

In this case, reset the error, and turn ON the limit switch output
command (Y15) again.
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8.1.1 Example program

The following program allows the A18D61 to count 2-phase input pulses
multiplied by one and execute the limit switch output function.

[ System configuration ]

X00 to X1F
Y00 to YIF  X20to X3F Y40 to Y4F

A18 A1S A1S A18 A1S
62P CPU D61 X41 Y14

[ Operation status ]

ON/OFF status of the limit switch output is shown below:

Present value © |30 to [1000 to |-700] to [-500] to [ 50 | to [100 | o [ac0 [ to [ 600 to [800 [ to [1000] to

o @ _ L L L

ON : : :
CH2 OFF l_‘——" [

[ Devicés to be used ]

(1) Execution commands

(a) Pulse input mode setting command.......ccccovrnvinniinevcinniiinna M9038
(b) Fuse blown detection ... X0C
(c) Count operation start command ......ccccveinimniininn e X20
(d) Present value read command...........cccoriiinirininin e, X21
(e) Limit switch output data setting command.........ccoeevciviiiniiiennnnnen. X22
(f) Limit switch output command ........cceiiiiiviiciniince e X23
(g) Error reset cCommand .......ccoeecveicriiiniinine e e X24
(h) Count operation stop command .....c.cccvvrmnnnneerciin e, X25
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(2) Relationship between the data register (D0 to D25) and buffer memory

o
<

L4400 L0000 §

(=)
(]

D4 to D5

D6 to D7

D8 to D9

D10 to D11

D12 to D13

D14 to D15

D16

D17 to D18

D19 to D20

D21 to D22

D23 to D24

Buffer memory

Address

Contents

0

L

--  Presentvalue -4

(H)

A AW aWalalaWaWaWalal ey,
N N N NN NI NI NI N TN TN,

4 Pulse input
mode setting
WWMW
19 Data write error
code
12 Number of muiti-
| dogs for CH1
131 DpogoforcHt 1]
14 ON address )
15 Dog 0 for CH1 (L)
"" OFF address |
16 H)
171 Dbog1forcH1 1]
18 ON address (H)
191 pogtforcHl (L)
°° OFF address "]
20
21 _. Dog 2 for CH1 (L_)_
ON address
22
2 | pogzforcHt Y]
24 OFF address )
L\/,_\-/W"\/\/\./\./'\/\/\/'\«
29 Number of multi-dogs
for CH2
%] pogoforchz o]
31 ON address (H)
% _. Dog 0 for CH2 (L)
3 OFF address )
34 __Dog 1 for CH2 (L_)
ON address
35
36 _. Dog 1 for CH2 (L)
. OFF address

:> D1 to D2

> o
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[Example program]

Pulse input mode setting

M9038
- T movp | k2 | Do

Set the pulse input mode of
the 2-phase pulse input mul-
tiplied by one.

~——

{ ToP |Hoooo | k4 | Do | Ki

Start the count operation.
X020 000
L

. Start the pulse count by the
‘__" A+ SET | Y010 count enable command (SET).

Present value read

X021 X000

I Read the present value
i ['oFRO [Hoooo | ko [ bt | Ki

and store it to devices
D1 to D2.

_l_l

Limit switch output command

X022 X015 X009 XO0B X000
i {movp| k3 | D3

Number of multi-dogs for CH1

IDmovp|k-1300| D4 Dog 0 ON address

- [omove]k-1000] D6 Dog 0 OFF address

Dog 1 ON address

L IbmovP| k-500 | D8

L

- Ibmovp| K100 | D10 Dog 1 OFF address

i ipmovp| k400 | D12 Dog 2 ON address

L Iomove| k1000 | D14

L [ 7op [Hoooo| ki2 | D3 | K13

- [movp| k2 | D16

Dog 2 OFF address

Store the contents in D3 to
D15 in addresses 12 to 24
of the buffer memory.

Number of multi-dogs for CH2

I Iomovp| ks0 | D17 Dog 0 ON address

| IpMovP| k-700 [ D19 Dog 0 OFF address

. [Dmovp| Koo | D21

Dog 1 ON address

T T T T T T T T 1T T

L [omove] Keoo | D23 Dog 1 OFF address

- L | Top [Hoooo| k2o | D16 | K9 || Store the contentsin D16
to D24 in addresses 29 to
37 of the buffer memory.

£?3 X,('r)J.(’)o Y015 Execute the limit switch
output.




8. EXECUTING THE LIMIT SWITCH OUTPUT FUNCTION

Fuse blown detection

—ii

Error detection/reset
X000

Y040

e
T

24  X00B X000

—| FROM [ Hoooo | k11 | D25 | K1 |

PLS

o+

X0
—t {H———
Counter operation stop

X025 X000
}—u A

CIRCUIT END

8-10

[ [ H

MELSEC-A

Detects blown fuse and
output voltage cutoff.

Read the error code and
store the code to D25.

Reset the error.

Stop the pulse count
by the count enable
command (RST).



9. SELECTING AND EXECUTING THE COUNTER FUNCTION

9. SELECTING AND EXECUTING THE COUNTER FUNCTION
9.1 Selecting a Counter Function

Select one of the four counter functions and execute it.

Execute the selected function by turning ON the counter function selection
start command (Y14) or applying voltage to the external F.START terminal.

1) Latch counter function: See section 9.2.

Latches the present value of the counter when the signal is input.

Signal Counter function selection count
8,’;‘,: ﬂ ﬂ f ! value storage buffer memory
. . . (addresses 2 to 3) 100

50 L

50

Present value storage
buffer memory
addresses (0 to 1)

120

2) Sampling the counter function: See section 9.3.

The input pulses are counted at the preset time (T), after the
signal inputs.
Counter function selection count

; N
Signal 8FF fl 1 fl value storage buffer memory
(addresses 2 to 3)

LT T, S N

Present value storage . . . T LT T,
buffer memory T >
addresses (0 to 1) \/

3) Periodic pulse counter function: See section 9.4.

Stores the number of input pulses at specified intervals while a
signal input is done.
Counter function selection count

Signal ON value storage buffer memory
OFF —l I— (addresses 2 to 3)
T T T T .
b g < 4 100
0 40
Present value storage 0 ' I I

o o/ 7 I\
buffer memory :
X L

addresses (0 to 1) —80

-100

4) Count disable function: See section 9.5.

Inputs the signals when the count enable command is ON, stop-
ping the pulse count.

. ON
Signal ~ce | I | l Counter present value storage

buffer memory
(addresses 0 to 1)

Pulse to .
be input
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(1) Select a counter function by writing a value to the counter function

(2

(3)

selection setting buffer memory (address 5) as shown in the following
table:

However, when the counter function is changed, make sure that the
counter function selection start command (Y14, F.START terminal) is
OFF.

Counter Function Selection Setting Value
None 0
Latch counter function 1
Sampling counter function 2
Periodic pulse counter function 3
Count disable function 4

The counter function can be selected by using either the counter function
selection start command (Y14) or the F.START terminal (external input).

When both of the signals are input during a certain period, priority is
given to the first signal input.

Set the time of the sampling counter function or periodic pulse counter
function within the range from 1 to 65535.

The time can be set in 10ms increments and the accuracy is 0.7ms.

Example) When 420 is set to the sampling/periodic time setting buffer
memory

420 x 10 = 4200 [ms]
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9.1.1 Reading the counter value when executing the counter function selection

Read the counter value when the counter function is selected.

The following explains the counter function selection count value contents
stored in the A1SD61 counter function selection count value storage buffer
memory (addresses 2 to 3) and how to read the counter vaiue;

(1)

(2)

(3)

(4)

In the counter function selection count value storage buffer memory, the
value of the latch counter, sampling counter, or periodic pulse counter
is stored.

The counter function selection count value (2147483648 to —
2147483647) is stored in a signed 32-bit binary code.

When the counter function selection count value is negative, this value -
is stored as a complementary number of two.

When an incremental count is made, if the counter function selection
count value exceeds 2147483647, it will jump to —-2147483648.

When a decremental count is made, if the counter function selection
count value exceeds —2147483648, it will jump to 2147483647.

The sequence program to read the counter function selection count
value is shown below.

Read Watchdog
command timer error

| K
il pd DFRO | HO000 | K2 DO K1

Number of items of data to be
read

Head device number of counter
function selection count value
storage destination

Head address of the buffer mem-
ory in which the counter function
selection count value is stored.

Higher two digits of the 1/O head
number

Read command in units of fwo
words
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9.1.2 Counterrors

When the counter function selection is executed by the external input (apply-
ing the voltage to the F.START terminal) or by the sequence program (turning
ON the counter function selection start command), there is an error in
counting. '

(1)

(2)

The error range when the counter function is executed by the external
input is shown below:

[Max. count error]

( 11 ggf;] ) [s] x pulse input speed [PPS] x multiplication number [count]

[Min. count error]

(%)[s] x pulse input speed [PPS] x multiplication number [count]

When the counter function is executed by the sequence program, there
is an additional error for one scan of the PC CPU besides the error as
shown in (1).

POINT|

Mitsubishi recommends that the counter function selection should be
executed by the external input.
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9.2 Latch Counter Function

Latch the present value of the counter when a signal input is done.

The relationships between the counter present value and the counter function
selection start command and between the present value and the counter
function selection count value buffer memory are shown below:

Count enable ON
command (Y10) OFF I
150 4 i E

Present value storage {gg
buffer memory
addresses (0 to 1)

50

e R R R LR R RIEIEY

SR T

N
~—
-

Counter function
start command
(Y14, F.START terminal) OFF

150
130

e
|

Counter function
counter value storage  1q¢ A
buffer memory

(addresses 2 to 3)

100

50

50 A

At the rise of the counter function selection start command (Y14, F.START
terminal)(corresponding to 1) to 4) in the above diagram), the counter present
value is stored to the counter function selection count value buffer memory
(addresses 2 to 3).

The latch counter function works whether the count enable command (Y10)
is ON or OFF.
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9.2.1

Example program

The following program allows the A1SD61 to count 2-phase input pulses
multiplied by one and execute the latch counter.

[System configuration]

X00 to XIF
Y00 to YIF  X20 to X3F
A1S A1S A1S A1S
62P CPU D61 X41
[Devices to be used]
(1) Execution commands
(a) Pulse input mode setting command.......ccooeciveriiininicinincnieenns M9038
(b) Count operation start command .......cccoviviieviiniiinnns X20
(c) Present value read cOmMmMaNnd......cccoierciinniseinrcnrinnreseercsse e ssneens X21
(d) Counter function selection count value read command................ X22
(e) Counter function selection setting command .......cccocvvrrverevnnicienens X23
(f) Latch counter COmMmMAaNd .......ccccccovcirvrerernnrercsererserssnnsseesssnerseeeens X24
(g) Error reset command ....ccovecreecenrcnecir e X25
(h) Count operation stop command ......ccccevviiimiencrenrrn e, X26
(2) Relationship between the data register (DO to D6) and the buffer memory
Buffer memory
Address Contents
0 )
-- Present value - |___—:> D1 to D2
1 H)
2 . (L)
_ Counter function selec- _ | ::> D3 to D4
tion count value

3 (H)

DO 4 Pulse input mode setting

—>
R

D5 Counter function setting

:>D6

11 Data write error code

T e N o DO "0 e e e e e W
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Pulse input mode setting
M9038 X000
| A

[Example program]

4

IMovp | ka2 |

Do |-

{ ToP [Hoooo| k4 | Do |

Count operation start.

ki

MOZO X000

Present value read

SET

}_)(_0{21 X000
f S

Latch counter command

{oFRO [Hoooo | ko | b1 |

X022 X000

e [oFRO [Hoooo | k2 | b3 | k1 |

X023 X000 |

— k¥ —{movP| K1 | D5 |

i | TOP |Hoooo | ks | D5 [ Ki |

X024 X000

I PLS
Error detection/reset

X000 |

A [ FrROM [Hoooo [ k11 | b6 | k1 |+

X025 X00B X000

—} [t F PLS

Count operation stop

X026 X000
i ——H
CIRCUIT END

Che v -

MELSEC-A

Set the pulse input mode of
the 2-phase pulse input mul-
tiplied by one.

Start the pulse count with
the count enable command
(SET).

Read the present value and
store it to devices D1 to D2.

Read the counter value and
store it to devices D3 to D4.

Set the latch counter func-
tion.

Execute the latch counter.

Read the error code and
store it to device D6.

Reset the error.

Stop the pulse count with
the count enable command
(RST).
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9.3 Sampling Counter Function

Count the pulses when a sampling time is specified.
The sampling time can be set in 10ms increments and the accuracy is 0.7ms.

The relationship between each signal and the buffer memory is shown below:

5)
ON
Count enable OFF _I I

command (Y10)

Present value storage
buffer memory 200 4
addresses (0 to 1)

100 —

1)

Counter start command  ©N ﬂ : ﬂ : ﬂ
OFF , —] : .

(Y14, F.START terminal)

Sampling/periodic time ' T

setting buffer memory - e ' -—
{address 10) . o ‘ '

200 4 Z 2). 4).
Counter value storage 100 -
buffer memory
(addresses 2 to 3)
0
~100 =

3)

Sampling/periodic ON , ; l_l_______l—
counter flag (X0D) OFF I | |

1) Starts counting input pulses from 0 at the rise of the counter
function selection start command (Y14, F.START terminal).

2) Stops counting after the specified sampling time.

3) Keeps the sampling/periodic counter flag (X0D) ON during exe-
cution of the sampling counter function.

4) Retains the counter function selection count value in the buffer
memory after completing the sampling counter function.

5) The sampling counter function works whether the count enable
command (Y10) is ON or OFF.
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9.3.1 Example program

The following program allows the A1SD61 to count 2-phase input pulses
multiplied by one and execute the sampling counter.

[System configuration]

X00 to X1F
YOO to YIF  X20 to X3F

A1S A1S A1S A18
62P CPU D61 X441

[Devices to be used]

(1) Execution commands

(a) Pulse input mode setting command.......cccocccvreinninr e cecceerrnens M9038
(b) Count operation start command ......ccccovevirrnicinic e X20
(c) Present value read command .....ccccceeririiniiinnetiinnnen e seseenssenens X21
(d) Counter function selection count value read command................ X22
(e) Counter function selection setting command .........c.cceevvrvirciinenns X23
(f) Sampling time setting command ........cccvneininin X24
(g) Sampling counter COMMAN: ....cocccveiriiiiircr e X25
(h) Error reset COMMANG: ...oovviiiecireriereerrnse et X26
(i} Count operation stop COMMANT: ...occoerciiirirriecee et X27

(2) Relationship between the data register (D0 to D7) and the buffer memory

Buffer memory

Address Contents
0 (L)
--  Presentvalue - - I:—:> D1 to D2
1 (H)
2 . (L)
- . Counter function - :> D3 to D4
3 selection count value (H)

DO 4 Pulse input mode setting

Counter function selection

D5 setting

i Ui, S N Nt N0, S i 0 i
N N g N NI N g e N )

10 Sampling/periodic time setting |j'_|> D7

11 Data write error code

D6

TR

L'\/\/\4"\/\_/\/_\/\/\/\/"\/
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Pulse input mode setting
M9038 X000
L ps

[Example program]

——H {movp] k2 [ DO
[ 'Top [Hoooo| k4 | Do | Ki
Count operation start.
X020 X000
‘——-H A SET | Y010
Present value read
X021 X000
e ——% ['oFRO [Hoooo [ ko [ bt | ki |-
Sampling counter command
X022 X000
— {DFRO [Hoooo | k2 [ D3 | k1 |+
X023 X000 .
e {movp| k2 | D5 [
- { 1op JHoooo| ks | bs [ ki |
| K ['movp [k1000] D6 |
AT I
- [ 1op [Hoooo [ k10 | D6 [ Ki |
X025 X000
Bl PLS | Yot4
Error detection/reset
X000
e {FrROM [Hoooo | k11 | b7 | K1 |+
X026 X00B X000
3 PLS
Count operation stop
| X7 X000 RST | vo10 |
CIRCUIT END

9-10
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Set the pulse input mode of
the 2-phase pulse input mul-
tiplied by one.

Start the pulse count with
the count enable command
(SET).

Read the present vaiue and
store it to devices D1 to D2.

Read the counter value and
store it to devices D3 to D4.

Set the sampling counter
function.

Set the sampling time.

Execute the sampling
counter.

Read the error code and store
it to device D7.

Reset the error.

Stop the pulse count with
the count enable command
(RST).
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9.4 Periodic Pulse Counter Function

The periodic puise counter function counts the number of pulses input at the
preset intervals and stores them into the counter function selection count
value storage buffer memory.

Find the value stored in the counter function selection count value storage
buffer memory using the following formula:

Stored value = (Counter present value after the periodic time) - (Counter present value at the start)

The periodic time can be set in 10ms increments and the accuracy is 0.7ms.

The relationship between the each signal and the buffer memory is shown
below:

Count enable command ON
(Y10) OFF -—J L__Ia)

200

Present value storage
buffer memory 100 -
addresses (0 to 1)

-100 H

Counter function selection ON
start command OFF
(Y14, F.START terminal)

Sampling/periodic time
setting buffer memory
(address 10)

300 - '

200 - '

: 200 200 :

Counter function selection 190 ] : 9) '
count value storage buffer 0

memory , .

(addresses 2 to 3) =100 + ' -50 . 7)

~200 - : j

~300 : :

: -300 ,

Sampling/periodic counter QN 5) '

flag (XOD I
9 ( ) OFF

9-11
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1) Stores the counter present value (200 — 0 = 200) to the counter
function selection count value storage buffer memory, after the
periodic time (set in address 10).

9) is set to the "0" state.

2) Stores the counter present value of —300 to the counter function
selection count value storage buffer memory.

3) Stores the counter present value of 200 to the counter function
selection count value storage buffer memory.

4) Stores the counter present value of —50 to the counter function
selection count value storage buffer memory.

5) Keeps the sampling/periodic counter flag (X0D) ON during exe-
cution of the periodic pulse counter.

6) Ignores the counter value of the periodic pulse, since the counter
function selection start command is turned OFF.

7} Retains the value of —50 [item 4)] after the periodic puise counter
is executed.

8) The periodic pulse counter function works whether the count
enable command (Y10) is ON or OFF.

9-12
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9.4.1 Example program

The following program allows the A1SD61 to count 2-phase input pulses
multiplied by one and execute the periodic pulse counter function.

[System configuration]

X00 to X1F
Y00 to YIF  X20 to X3F

A1S A1S A1S A1S
62P CPU D61 X41

[Devices to be used]

(1) Execution commands

(a) Pulse input mode setting command.......ccvcciiciinnnicnciienn M9038
(b) Count operation start command ........cccceeveivnir e X20
(c) Present value read COMMAaNd ....cccoccvvvrrmrenrcnerericiensverssonnssnnrsoscersnne X21
(d) Counter function selection count value read command................ X22
(e) Counter function selection setting command .........cccccvvvccvrnnnrcenen. X23
(f) Periodic time setting command ........cccceevcvcniincicniiccr e X24
(g) Periodic pulse counter command.......ccccovivvceinriiienncrneennenereessnenens X25
(H) Error reset cOmMmMaNnd ......cccovvciivirenernninrnncccecn e sccecs e seeree e e X26
(i) Count operation stop command ......ccecevemvinmninini e X27

(2) Relationship between the data register (DO to D7) and the buffer memory

Buffer memory

Address Contenfs
0 (L)
-- Present value - - (:‘J> D1 to D2
1 (H)
2 . L)
- . Counter function o L:J> D3 to D4
3 selection count value (H)

Do 4 Pulse input mode setting

Counter function selection
setting

A |

RN N/ Naf e Nags Nueh NV NV " N2 N N

10 Sampling/periodic time setting l:> D7

11 Data write error code

D5

D6

O R

GV e N 4 D Y I W W N N e S

9-13
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Pulse input mode setting

M9038 X000

[Example program]

I LA
I Edi

Count operation start

{MOVP| K2 [ DO

{ ToP [Hoooo | K4 | DO | Ki

X020 X000
f H

Present value read

SET

X021 X000

: A { DFRO | H0000 [ Ko [ DI | Ki |+

Periodic pulse counter command

X022 X000
—i A {DFRO [Ho000 | K2 | D3 | Ki |+
X023 X000
—it A [MOVP] K3 | D5 |+
- { TOP [Hoooo [ K5 | D5 | Ki |
X024 X000

: A { MOVP | K500 | D6 |
- - TOP [Hoo00 | K10 | D6 | Ki |+
X025 X000

: A~ Y014

Error detection/reset

X000
H [ FROM [ Hooo0 | K11 | D7 | Ki |+
X026  X00B X000
it H———att PLS | Yo17
Count operation stop
X027 X000
} A RET [ Y010

CIRCUIT END

9-14
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Set the pulse input mode of
the 2-phase pulse input multi-
plied by one.

Start the pulse count with
the count enable command
(SET).

Read the present value
and store it to devices
D1 to D2.

Read the counter function se-
lection counter value and
store it to devices D3 to D4.

Set the periodic pulse
counter function.

Set the periodic time.

Execute the periodic
pulse counter.

Read the error code and
store it to device D7.

Reset the error.

Stop the pulse count
with the count enable
command (RST).
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9.5 Count Disable Function

Stop the count operation while the count enable command is ON.

The relationships between the count enable command and the counter func-
tion selection start command and between them and the counter present
value are shown below:

Count enable command
(Y10)

Y14

Counter function
selectionion start
command

F.START terminal

Present value storage
buffer memory
(addresses 0 to 1)

1) 6) 8)
ON i
1
OFF |
1 t [l [}
] I i i 1
] ] 1 ] 1
1 \ . . h
i 2) 3 ; 7) 9)!
ON i ;
1 ]
OFF ! ;
Vo ‘ i | | ;
1 1 ] 1 1 ] ]
] 1] 1 i 1 I ]
P : : | | :
ON Do b4 : ;
t t t 5) i t
OFF P : | ‘
] 1 ) 1 t
1 i ) i 1 1 t
1 1 ] 1 1 1 1
] 1 1 1 ¥ 1 1
i) 1 1 1 ] 1 [}
1 ] 1 1 1 1 ]
Vo ' ! ! i Actual input ' L~
L P -
Lo ‘ : | ‘ L
Vo ' | : | L .
Vo ; : : : . :
[ i 1 1 ! e '
v : i : L |
Coa | 1 L :
Vo ‘ ' P ! ;
1 t 1 1 / : : / .
¢ oA i |
. g ' . Counter value to be stored to the present
G : ) . value storage buffer memory
1 ' 1 '
0 + +
1+ Count 1 1 Count ! 1
ocp?:xfr:tion: \ ?pera | E ?pera ’: : E
! fion ! ion !
’ stop ‘: H slt%p ' ; stop : :‘ Count operation stop ‘:
- S 7‘l 1 ' v ]
] 1 ] 1 ] 1 i

1) Starts counting pulses when the count enable command (Y10) is
turned ON.

2) Stops counting when the counter function selection start com-
mand (Y14} is turned ON.

3) Resumes the counting when the counter function selection start
command (Y14) is turned OFF.

4) Stops counting when the counter function selection start com-
mand (F.START terminal) is turned ON.

5) Resumes the counting when the counter function selection start
command (F.START terminal) is turned OFF.

6) Stops the counting when the count enable command (Y10) is
turned OFF.

7) Stops counting independently of the counter function selection
start command (Y14), since the count enable command (Y10) is
OFF.

8) Continues to stop the counting even when the count enable
command (Y10) is turned ON, since the counter function selection
start command (Y14) is ON.

9) Resumes the counting when the counter function selection start
command (Y14) is OFF.
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‘9.5.1 Example program

The following program allows the A18D61 count 2-phase input pulses multi-
plied by one and execute the count disable function.
[System configuration]

X00 to X1F
Y00 to YIF  X20 to X3F

A1S A1S A18 A1S
62P CPU D61 X41

[Devices to be used]

(1) Execution commands

(a) Pulse input mode setting command.......c..ccoecrevcirivninnenciceenenn. M9038
(b) Count operation start command .....ccoccveveivceniicnnnrneecernn X20
(c) Present value read command .......ccccoveinninennnncnn e X21
(d) Count disable start command ....c..cccceccriiiiriiinnicnnnini e, X22
(e) Count disable stop command ........ccocoeerienniceer X23
(f) Error reset command ....c..ocoviiiecinnneneree e X24
(g) Count operation stop command .......cccccviiiiiiieiini X25

(2) Relationship between the data register (DO to D4) and the buffer memory

Buffer memory

Address Contents

0 (L)
_. Present value - [___“'> D1 to D2
1 (H)

D3 Counter function selection
; setting

D e e e e
NN N N N/ S~ e Nu” N e Nt

11 Data write error code l__—_> D4

’\/\/\JL\/\/\N\/\/\/\/

Do 'j\> 4 Pulse input mode setting

9-16



9. SELECTING AND EXECUTING THE COUNTER FUNCTION
MELSEC-A

[Example program]

Pulse input mode setting

M9038 X000
.l A {MOvP| K2 [ DO

Set the pulse input mode of
the 2-phase pulse input muiti-

[ TOP JHo000 [ K4 | Do | Ki plied by one.

Count operation start

X020 X000 Start the pulse count with
— - . SET | Y010 the count enable command
(SET).
Present value read
X021 X000 Read the present value
- e I"'DFRO | H0000 Ko D1 K1 and store it to devices
” ' | Hoooo | | | H D1 to D2.

Count disable command

X022 X000
1 H~ {MOVP| K4 [ D3 |+

Set the count disable func-
tion.

{ToP [Hoooo | K5 | D3 | Ki |

X023 X000
—t A Y014 Execute the count disable.

Error detection/reset

Read the error code and
store it to device D4.

{ X000
H —{ FROM [ Hoooo | K11 | D4 | Ki

X024 X00B X000
}; | L W

1T AT

Reset the error.

Count operation stop

X025 X000 Stop the pulse count
¢ oy RET | Y010 with the count enable
command (RST).

CIRCUIT END
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10. TROUBLE SHOOTING

10. TROUBLESHOOTING

This section explains the A1SD61 error codes, LED indication, and trou-
bleshooting for the count operation errors.

10.1 Error Codes

(1) Whenthe FROM/TO instruction is executed, if an error occurs (RUN LED
flashes), the corresponding error code number will be stored to the error
code storage buffer memory (address 11) as shown in table 10.1:

Table 10.1 Error Codes

Error . .
Code Cause Corrective Action

A value outside the range of 0 to 4 See section 5, and set a value from 0

10 was set to the pulse input mode to 4
- | setting buffer memory (address 4). ;
A value outside the range of 0 to 4
11 was set to the counter function See section 9, and set a value from 0
selection setting buffer memory to 4.

(address 5).

10" was set to the sampling/periodic Set a value within the range of 1 to

12 %nf setting buffer memory (address 65535,
13 The preset value is the same as the Set the values so that they are not
ring counter value. the same.

A preset value or coounter value was | Turn OFF the ring counter

14 written do the buffer memory while command (Y13), cancel the ring

the ring counter command (Y13) was counter function, and execute the
ON. write.

102 A write operation was attempted to Delete the sequence brogram
addresses 0 to 3. containing that operation.
The ON/OFF position data setting Set the limit switch output ON/OFF

1)1 values of dogs 0 to 3 for a channsl position data so that the values are
are not in ascending order. in ascending order for each dog.

20( ) A value outside the range of 0 to 4

was set in the multi-dog setting. Set a value of 0 to 4.

* The error code is expressed as a decimal number.
() indicates a channel containing the first error during an operation.

[ ]indicates a dog containing the first error during an operation.

(2) When several errors occur during a single operation, only the code
number of the first error detected by the A1SD61 is stored.

(3) Reset the error either by turning ON the error reset command (Y17) or
by writing "0" {o the data error code storage buffer memory (address 11).

After resetting the error, the RUN LED will stay lit instead of flashing.
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10. TROUBLE SHOOTING

10.2 RUN LED Flashes or OFF

(1) When the RUN LED flashes:

Check Item Corrective Action

Read the error code stored in the A1SD61
Does the A1SD61 contain data that cannot | buffer memory, and take measures

be written or read? according to the error code listed in
section 11.1.

(2) When the RUN LED is OFF:

Check Item Corrective Action

» Check to make sure the power is
correctly supplied. Try turning the
power supply ON and OFF several

: times.
Was a fault in the hardware (watchdog (Also, check if noise influences the
timer error) detected? hardware.)

* If the LED is not lit, the A1SD61
hardware is faulty. Consult your sales
representative.
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10. TROUBLE SHOOTING

10.3 Counter Value is Incorrect

Check ltem

Corrective Action

Is the pulse input mode consistent with the
pulse input setting in the buffer memory?

Input pulses consistently with the setting.
(see section 5)

Is the sequence program data processed
as 32-bit BIN data?

Correct the sequence program so that the
data is processed as 32-bit BIN data.

Is a twisted pair wire used as the puise in-
put wire?

Use a twisted pair wire.

Does noise come in through the ground of
the A1SD617

¢ Disconnect the A1SD61 from the
ground.

o |f the A1SD61 comes in contact with the
ground, separate it from the ground.

Have adequate measures been taken
against noise in the panel or noise resuit-
ing from the other equipment?

Provide CR surge suppression to magnetic
switches, etc.

Is sufficient distance provided between
heavy voltage equipment and pulse input
line?

Wire the pulse input line independently,
and separate wire in panel 150 mm (5.91
in.) or more from power line.

Do the pulses input waveform to the speci-
fications?

Monitor and confirm the input waveform
using a synchroscope. If the waveform is
not consistent with the specifications,
correct the waveform.

10.4 Count Cannot be

Made

Check Item

Corrective Action

Is the external wiring of sA and @B cor-
rect?

Check the external wiring, and correct it.

When voltage is applied to the pulse input
terminals gA and 2B, do the LEDs of gA
and @B go ON?

* When the LEDs went ON, check the
external wiring and the pulse generator,
and take appropriate measures.

« When the LEDs did not go ON, the
hardware may be faulty. In this case,
consult your nearest Mitsubishi
representative.

Is the count enable command (Y10) ON?

Turn ON the count enable command (Y10)
with the sequence program.

Does the PLC CPU signal that an error
occurred?

When the PLC CPU contains an error, see
the troubleshooting section in the PC CPU
manual, and verify the correct operation
functions.

Is the counter function selection start com-
mand (Y14) ON; or is the voltage applied
to the F.START terminal?

When the count disable function was set
by the counter function selection, turn OFF
Y14 or the F.START terminal.
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APPENDICES

APPENDICES

Appendix 1

COMPARING THE A1SD61 AND AD61(S1)

Table 1 Performance Comparison

Specifications

Item A1SD61
AD -
Counting Speed Counting Speed 61 AD61-51
Setting Pin (50K) Setting Pin (10K)
Number of 1/0 occupied points 32
Number of channels 1 2
Phase 1-phase input, 2-phase input
Cous o Vo
Signal level (A, oB) 12VDC ¢ 2to5 mA
24 VDC
1-Phase 50k 10k 50k 10k
. input Pps pps pps pps
Counting
speed
izr;gl?tase 50k pps 7k pps 50k pps 7k pps
; signed 32-bit binary signed 24-bit binary
Counting Range -2147483648 to 2147483647 0to 16777215
Counter Type UP/DOWN preset counter + ring counter function
100psec 142usec 100usec 142psec
20ussc 20pusec
Min. Count pulse width ! - — —
(Input rise/fall time I_ | | | | | | I I I_ | I I | |
should be 5 pisec or _ _ J J
less; duty ration is e e ' i o M oA
50 %.) o e o SR S+ w o prit S A+
(1-phase input, 2-phase input) | (i-phase Input)  (2-phase input) (1-phase input, 2-phase input) | (1-phaseinput)  (2-phase input)
Comparison range Signed 32-bit binary Signed 24-bit binary
kimit switch output
Comparison contact operation: Set val t iue
outpSt Dog ON address < Counter value < Dog OFF S:t x:lﬁg : ggﬂgt:: \\;glﬁe
Comparison results address Set val Count I
B contact operation: et value > Lounter value
Dog OFF address < Counter value < Dog ON
address
Preset y Preset
. 12/24 VDC, 3/6 mA 12/24 VDC, 3/6 mA
External input Function 5 VDC, 5 mA Count 5VDC, 5 mA
start disable
External outout Comparison I;jlgzi\s/tgE(o(??nAtlzog;anctto(;)Boutput Match Transistor (open collector) output
P output Noommon, | point, B output 12/24 VDC, 5mA

Current consumption (5 VDC)

0.35 A

0.3 A
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APPENDICES

Appendix2 EXTERNAL DIMENSIONS

o At L
aAry 32
BT =3
PRESETE =94
FUNCTIONCD s
[ e} Os
(=} a7
(=] [==1¥:}
H o i —
[D 5
D i
D -
3
|: [ﬂj = 4
n
D ¢ :
v 6
D 7
D 5
! 9
D A
D 2
C
(D D
E
ﬁ\ B X F
6.5 e
(0.26)J 93.6 (3.69) | 34.5 (1.36)
gl

Unit: mm (in)
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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
majeure such as earthquakes, lightning, wind and water damage.

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

7. Any other failure found 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 fault.

(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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