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INTRODUCTION

Thank you for choosing the Mitsubishi MELSEC-A Series of General Purpose Programmable
Controliers. Please read this manual carefully so that the equipment is used to its optimum.
A copy of this manual should be forwarded to the end User.
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1.1 ION

1. INTRODUCTION

This manual describes the specifications, handling, and programming of the
A1SD61 high speed counter (hereafter called A1SD61). The A1SD6&1 func-
tions in combination with a MELSEC-A series A1SCPU module, counting
puises at a speed of up to SOK pps.

The A18D61 counts a 1-phase and 2-phase pulse input in the following way:
1-phase pulse input:
Counts the pulse at the leading edge;
2-phase pulse input multiplied by one:
Counts the pulse at the leading edge of phase A;
2-phase pulse input multiplied by two:
Counts the pulse at the leading edge/fall of phase A,;
2-phase puise input muitiplied by four:
Counts the pulse at the leading edge/fall of phases A and B.
The following diagram shows how the A1SD61 works

A1SCPU

(4) 1/O signal

Read/write to butfer >

memory D

A1SD61
Pulse Pulse train
generator _! U L.J L_[ L.
e ot
Encoder —_—
‘ e
Limit switch output
(eight channels)
External input signal Uy
Controller . f—————
( Preset counter ) @
function selection

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

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

(3) Allows comparison with the counter’s present value and outputs
the signal using the limit switch.

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

()

)

3

(8)

(6)

@)

Puises 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).

By setting the ring counter switch, the coincidence signal is output when
the counter value reaches the set value. Since the preset value is
automatically and simultaneously preset, counting can be repeated.

The limit switch output can be used (see Section 8).

By setting the output status of a certain channel, an ON/OFF signal may
be output instead of the present value of the counter.

(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-puise 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.
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2. SYSTEM CONFIGURATION

The A1SD61 system configuration is shown below:

Main base unit (A1S3[]B)

{r
5=
i

Extension cable (A1SC[ ][ ]B)

A18D81 high speed
counter module

-

=

[ [WIw W ST

Extension base unit
(A1S5[]B): Without a power supply
(A1S6[]B): With a power supply
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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 bufter memory.

3.1 General Specifications

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

Table 3.1 Generai Specifications

Item Specifications
Operating ambient tempera- .
ture Oto55°C
Storage ambient temperature | ~20 to 75 °C

Operating ambient humidity 10 to 90% RH, non-condensing

Storage ambient humidity 10 to 90% RH, non-condensing

Fregquency Acceleration Amplitude Sweep Count
Vibration resistance 9.°j‘,§'é”;9“1’1 10 to 55 Hz - ‘(’6°g 053";:)’ ’2 1o tin:es /
. octave,
55 to 150 Hz 1g — minute)

Shock resistance Conforms to JIS C 0912 (10 g x 3 times in 3 directions)

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

Noise durability frequency .

1500 VAC for 1 minute across AC external terminals and ground

Dielectric withstand voltage 500 VAC for 1 minute across DC external terminals and ground

5 MQ or larger by 500 VDC insulation resistance tester across AC external terminals

Insulation resistance and ground

Grounding Class 3 grounding; grounding is not required when it is no possible.

Operating ambient Free of corrosive gases. Dust should be minimal.

Self-cooling

One octave marked * indicates a change from the initial frequency to doubie or half frequency.

Cooling method

For example, any of the changes from 10 to 20 Hz, from 20 to 40 Hz, from 40 to 20 Hz, and 20
to 10 Hz are referred to as one octave.

Note: ** JIS : Japanese industrial Standard
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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
signal Signal levels ?2\</DDCC 210 5 mA
(sA and @B) 24 VDC
Maximum count- 1-phase input 50K pps 10K pps
ing speed” 2.phase input | 50K pps 7K pps
. 32-bit signed binary .
Counting range | _5, 47483648 to 2147483647
Type Equipped with UP/DOWN preset counter and ring counter functions
100y sec 142u soc
Counter L 20u sec
e I
Minimum pulse width ‘
that can be
counted(Adjust so that
the leading edge/tall __J
time of the irsp:yis:'p
$OC Of less. ratio: g
50 %) [ 10u 98¢ "_+_-I50u ~ TR
< e $ec sec
(1-phass and 2-phase inputs) (1-phase input) (2-phase input)
Comparison - .
Limit raongep ns 32-bit signed binary
switch
output Comparison N/O contact operation: dog ON address s count value s dog OFF address
result N/C contact operation: dog OFF address < count value < dog ON address
External Preset 12/24 VDC 3/6mA
input Function start 5VDC 5 mA
External Comparison out- | Transistor (open collector) output
output put 12/24 VDC 0.1 A/point 0.8 A/common
Power consumption SVDCO0.35A
Weight (kg) (Ib) 0.27 (0.60)

® The counting speed is influenced by the pulse leading edge/fall time. The
following counting speeds are possible. If a pulse is counted with a |eading

edge/fall time that is too long, a counter error may be caused.

Counting

Pin

Speed Setting 50K

10K

Leading

Edge/fall Time 1-phase Input

2-phase Input | 1-phase Input

2-phase Input

t=5u sec or

less 50K pps

50K pps 10K pps

7K pps

t=50p sec or

less

5K pps

. 5K pps

1K pps

700 pps

t=500 pu sec

500 pps

250 pps
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3.3 Functions

Table 3.3 gives the functions of the A1SD61.

Table 3.3 Function Specifications

Function Description R;:.;t:::.
* 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 alternates between the preset value and the ring
Ring counter counter value. 7
« OQOutputs an ON/OFF signal in a specified output status, compar-
Limit switch output ing it with the present value of the limit switch output command 8
counter.
Lateh counter + Stores the present value of the counter when the signal of the 5.2

counter function selection start command is input.

; « After inputting the signai of the counter function selection start
Sampling counter command, the input pulse is counted during a specified period 9.3

Counter i
function tunction and stored in the buffer memory.

selection

* While inputting the signal of the counter function selection start
command, the input pulses are stored in the buffer memory at 9.4
specified intervals.

Periodic pulse
counter

Count disable * Stops counting pulses while the count enable command is ON. 9.5

* Counter function selection means that only one out of the four functions cﬁn
be used.
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3.4 External Devices Interfaces

Table 3.4 lists the externa! device interfaces.

Table 3.4 External Device Interfaces

Operat- | input Voitage
;’::‘I Internal Circuit T";::"" Signal Name ing {(Guaranteed Og:::.t::g
) Status Value)
Phase A pulse input ON 21.86t0284YV 210 5 mA
v OFF 5V or lower 0.1 mA or lower
. Phass A pulse ON 10.810 13.2V 210 5 mA
input 12V OFF 4V or lower | 0.1 mA or lower
Phase A ON 4.5 t0 5.5V 2 1o 5mA
pulse input 5V OFF 2V or lower | 0.1mA or lower
| 2 COM
nput
P A Phase B ON | 21.6t0268.4V 210 5 mA
pulse input 24V OFF 5V or lower 0.1mA
3 Phase B pulse ON 10.8t0 13.2V 2o 5mA
input 12V OFF 4V or lower | 0.1mA or lower
Phase B pulse | ON 45t 55V 2to SmA
input 5 V OFF 2Voriower | 0.1 mA or lower
4 COM
Preset input ON 10.2t026.4 V 2to 6 mA
5 12V/24 v OFF 2Vorlower | 0.1mA or lower
Input Preset input ON 45t055V 3.5t0 5.5 mA
sV OFF 1.5V or iower | 0.1mA or lower
14 e COM Response OFF —- ON ON - OFF
time 1 msec or less |{3.5 msec or iess
Function start ON 21.6t0 264V 2to 5 mA
input 24 V OFF SV orlower | 0.1 mA orlower
v Function start ON 10.8t0 13.2V 20 S mA
Input input 12V OFF 4V oriower | 0.1 mA or lower
Function start ON 45055V 2to 5 mA
; ; input 8V OFF 2V oriower [ 0.1 mA orlower
Response | OFF — ON ON — OFF
44 8 com time 1 msec or less 1 msec or less
& 11 QUT 1
— Operating voitage: 10.2t0 30 V
e —g_ 12 ouT2 Rated current: 0.5 A ‘
— 13 OuUT 3 Rated voltage: 0.1 A/point 0.8 A/common
] Maximum rush current: 0.6 A 10 msec
14 OuT 4 Maximum voltage drop at ON: 0.7 V(TYP)
-] OUT 8 1.3 V(MAX)
Out- 18 Response time OFF — ON: 1 msec (MAX)
put — 16 ouTs 0.3 msec (MIN)
—— ON — OFF 1 msec (MAX)
17 ouT7 0.3 meec (MIN)
- i 18 QUT 8
19 12/24V input voltage: 10.2t10 30 V
B 20 ov Current consumption: 8 mA (TYP 24 VDC)

* |n the preset input and function start input, the same external input voltage
setting pin is used.
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3.5 1/0 Signals from/to a PC CPU

Tables 3.5 and 3.6 list the |/O signals from/to a PC CPU.

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

Tabie 3.5 input Signals
Input Name Reference
Signal A1SCPU « A1SDS1 Description Section
X00 Watchdog timer error flag eel.:':‘ir? t': :! x:gs;;“m” timer error oc- -_
X01 CH1 limit switch output status flag
X02 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 CHS limit switch output status flag command (Y15) is OFF. ’
X086 CH6 limit switch output status flag
X07 CH7 limit switch output status fiag
xo08 CHS limit switch output status flag
X089 Limit switch output enable flag Goes ON when the limit switch is enabled.
Goes ON when the preset command (ap-
plied voitage) reaches the PRESET terminal.
X0A External preset command detection fiag Goes OFF when the external command 8.3
detection reset command (Y186) is turned
ON.
Goes ON when the write setting value con-
tains an error.
Stores the error code to the butfer memory —
xo8 Error flag (address 11) which is used for write data
error code storage when the error flag is
turned ON.
Goes ON when the fuse to the limit switch
XoC Fuse/external power cutoff detection flag output part blew or when no power is sup- —_
plied to the OUT terminal.
XoD Sampling/periodic counter flag m;g‘N‘:‘:‘:&‘ sampling/periodic counter :2
XOE to _
X1F Unusable
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Table 3.6 Output Signals

Refer-
Output Name Operating .
Signal (A1SCPU — A1SD61) Timing Description At
YggFto -— _ Unusable -
Y10 Count enable command _[mumm== | Counts pulses. -

Counts pulses by subtracting the

puised when this signail is ON.This
signal is vaiid 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).
Yi2 Preset command _f 1 | Executes the preset operation. 6.2.1
Y13 Ring counter command _ Jremesw==_ | Starts the ring counter. 7.1
Y14 g::r;ter function selection start com- ..f—L/_H_ Selects the counter function. 23 gg
Y15 Limit switch output command _[r— s:::,’,:r?:;mth§wmh output (8 8,1
Y16 External preset command detection H Resets the external preset command 6.3.1
reset command detection flag (X0A). -
Y17 Error reset Resets the error code and the error _
command . R fiag (XOB).
Y18 to
Y1F - —_ Unusable —_

(1) In table 3.6, the operating timings ( -, ) become valid in the following cases:
* [mm : Valid when the signal is ON.
* £ : Valid when the signal is at leading edge.
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Setting of CH1 to CH8)

. Table 3.8 Details for Buffer Memory Addresses 12 to 147 (Limit Switch Output Data

Buffer Memory Address
Setting Contents 121028 | 291045 | 461062 | 631079 | 801096 | 97to113 | 11410130 | 13110147

CH1 CH2 CH3 CH4 CHS CHe CH7 CHe
Number of multi-dogs of CH[ ] 12 29 48 63 80 97 114 131

. ONaddressotdog ) | 13 | 30 | 47 | & | 8 _| | 88 _ | Mms | 182 |
0 of CH[] H 14 31 48 65 82 99 116 133

| ___. OFFaddressot ') | 15 _| | 1% 1. 66 L. 8B [ Mo [ onr_ e
dog 0 of CH[] (H) 16 33 50 67 84 101 118 135

. ON addressofdog . &) | 17 _ | 84 1. % 1. 68 _|._. 8 | 102 | 118 | 1% _

1 of CH[] " | 1e s 52 69 86 103 120 137

. OFF addressof (1) | 19 | % .8 1.7 1., 87 _[ 104 | @& | 188
dog 1 of CH[| H 20 37 54 71 88 108 122 139

. ONaddressofdog ~_() | 21 | S R LT 8__| 108 | 18 | Mo
2of CH[] (H) 22 39 56 73 80 107 124 141

L OFF addressof (1) | 23 | 40 | 87 | 74 |81 [ 108 | 1es | 142 ]
dog 2 of CH[] (H) 24 41 58 75 92 109 126 143

| ____ ONaddressofdog ) | 20 | 4 | % _1.. A L e _p L]
3 of CH[] (H) 26 a3 60 77 94 11 128 145

. OFF address of U LA 4 1. 8 .. s _1.. 85 1. M2 _ | 1 | 18]
dog 3 of CH{] (H) 28 45 62 79 96 113 130 147

[] indicates a channel number.
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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
A1SD61 specifications.)

POINT,

The following types of encoders cannot be used with the A1SD61:

« 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 wifing method.

4.1 Pre-operation Setting Procedure

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

( Start ]
|

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

« Counting speed setting pin
..... See section 4.3.

* Pulse input voltage set-

ting pin
* External input voltage set-
ting pin
| Install the A1SDE1. |
[ Wire the A1SD61. ] ..... See section 4.4.
Programming. J
Complete J




4. INSTALLATION AND PRE-OPERATION SETTING PROCEDURE

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.

(3) When wiring, make sure that no wire offcuts remain around the terminal
block.

(4) Tighten the screws to install the moduie to the base unit as indicated in
the following table:

Screw Location Tighto(:l;g':)o z&";‘ )Rango
Module mounting screw (M4 screw) 8 (6.93) to 12 (10.39)
Terminal block terminal screw (M3.5 screw) 6 (5.19) to 8 (7.80)
Terminal block mounting screw (M4 screw) 8 (6.93) to 12 (10.39)
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4.3 Part Names and Settings

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

Aisper o
an ~g EEE
.E 3
= (5) —-‘ ==
1 [Feesl 300 = =1
® B B = B
) / —
B O]
L |{e = oA
wajon (6) > -
e <‘ L] [ O Q
(7) — |reeer[ ] O O
(8) — F,:wn[ i O Q
© —— BES 2
B 0]
=10
4
o~ |E 2205
L3
@ 1 m(®lier
=0
-
= Com
ﬁ X122y O
QA
AI1S0
.
No. Name Description
. ) S0K: Counts pulses at a maximum speed of S0K pps in 1-phase or 2-phase input. =]
(1) tci::unti:ag speed set 10K: Counts puises at 10K pps in 1-phase input, at 7K pps in 2-phase input.
gr (The factory-setting is 50K.)
. Sets the pulse voltage that is input to Phase A or B. (The factory-setting is 24 V.)
) sP:t't‘i: 'nﬁ:t voltage Mitsubishi cannot guarantee the module when a pulse whose voitage is higher
S P than the set voltage is applied. (See section 3.4.)
. Sets the voltage input to the PRESET/F.START terminals. (The factory-setting is 24 V.)
(3) f::g;nal il:put voitage Mitsubishi cannot guarantee the module when a puise whose voltage is higher
9P than the set voltage is applied. (See section 3.4.)
4) Fuse Used for protecting OUTs 1 to 8 from overcurrent.
Lit when the module operates normally.
RUN Flashes when a data write error has occurred.
OFF when a watchdog timer error has occurred.
oA Lit when voltage is applied to phase A pulse input terminal.
) LED in- oB Lit when voltage is applied to phase B puise input terminal.
dicators Lit and latched when voltage is applied to the PRESET terminal.
PRESET
OFF when external preset detection reset signa! (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 tunction.
to 8 OFF when the limit switch is tumed OFF.
(6) oA/eB Pulse input terminals (¢B is used as decrement count command.)
@) 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 seiection is executed.
9) OUTs 1to 8 An external output terminai 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
1/0 lines which may generate noise. Run cables at least 150 mm
(5.91 in.) 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) If the A1SD61 picks up pulse noise, it will count incorrectly.

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

pc A18D€1

L
©00 +—

Metal piping. Never run solienoid 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.
:nsg mﬁ.f;gmmoq"u\i‘;

a8 N
verters. (Also tak
g':?,,m;*"ﬂ inede Distance between the encoder and the joint
box should be as short as possible. If the dis-
. tance from the A1SD81 to the encoder is too
Jointbox  long, an excessive voltage drop occurs.
Therefore, measure the voltage during opera-
} tion and make sure that the voltages are

within the rated voltage of the encoder. If the
voltage drop is large, increase the size of
wiring or use an encoder of 24 VDC with less
current consumption.

AC motor v/ Carrier

= Encoder

* Ground twisted shieided wire on the encoder side (joint box). (This is a connection example for 24 V send load.)

*24V
@ [e )]
Power supply for encoder N To encoder
S O OF Connect the encoder shield wire to the twisted pair
TJoo A o0 'j= shield wire of the encoder that is not grounded in the
TooB (<X} — encoder. Ground it inside the joint box as indicated by
To A1SDE1 PoYe) dotted line.
je )} AP,
........ @E
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4.4.2 Wiring examble for the connection with the open collector output pulse generator

A1SD61

(1) Connection of a 24 VDC pulse generator

47K 1/4W  Puise input
v

Pulse generator

ouT
Twisted pair wire

""" <) oo

=

N/
Shield E
ouT
Twisted pair wire ™M
----- [+24V
( """ \ v
— . E
Shield
. +24V]
| External 24VDC
© power ov
supply ov b
[N :

‘POINTI

A1SD8é1
oA

COM

External
power «+
{supply

The encoder signal and supply lines should be wired as shown below:

CORRECT: ouT

INCORRECT:

Since the same twisted pair wire is
used for both the encoder signal and

the power supply, & reduction in the
canceling effect and electromagnetic
induction may occur.

(1) ® Set the puise input voltage setting pin to the _ position.
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(2) Connection of a voltage output pulse generator (5 VDC)

A18D61

47 KQ 1AW Puyise input
¥

pire Pulse generator

&=

L,

PR e — — —
iExterna +5VvDC

. power

| supply ov
e

(1) ®Set the puise input voltage setting pin to the [JEIIEN position.
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4.4.3 Wiring exampile for the connection of a controller to externaf input terminals (PRESET and

F.START)

A18D61

External input voltage
setting pin*

4.7KQ 1/4W
Ka A PRESET or F.START

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

Controller

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

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

A1SD61

PRESET or F.START

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

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

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

methods are as follows:

Y 1021030V

A15D61
ouT1
{)’
2
) cur
—
12/24V
COM

(1) ® Set the pulse input voltage setting pin to the _ position.
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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) 1-Phase pulse input

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

O~ 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 decrementaliy.

(b) 1-Phase pulse input

2) Multiplied by two: Counts phase A pulses both at the leading edge

2 1) Multiplied by one: Counts phase A pulses at the ieading edge.
3 and at the fall.

C—\/ 3) Multiplied by four: Counts phase A/B pulses both at the leading
edge and at the fall.

(2) When 1-phase pulse inbut is done, the pulses are counted at leading
edge.

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

The following explains the counter processing method for the 1-phase input.

5.1.1 Counting using the phase A pulse input and decremental count command

Pulse

Puise

input
"

Decrementa!

court command

for Y11 goes ON)
—_— —

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

« {ncrementally counts pulses input to phase A.

* Decrementally counts pulses when the decremental count command (voit-
age applied to phase B or Y11 turned ON by the A1SCPU) is input at the
leading edge 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
storage buffer memory are shown below:

A1SDB1 Pulse input (phase A) M—
Decremental count : : : : : :

2A command ON
{phase B and Y11) OFF

Present vaiue storage : : : : : .
2B buffer memory 0 1 :2 :3 .4 .5 .6
(addresses O 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
storage buffer memory are shown below:

A1SDS? Pulse input (phase A) f f f [ f l f f f

Decremental count o l I . ' y ' I
eA command OgF —r : : : : : : —
(phase B and Y11) : : : : : : :

) eB Present value storage 0:-1:-2:-3:-4:-5:-6:-7

buffer memory
(addresses O to 1)

POINT

When the decremental count command is executed, apply voltage to
phase B or turn ON Y11,
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(8) Counter processing mode setting

To use the above-mentioned mode (counting using the phase A pulse
input and decremental count command), set the A1SD61 pulse input
mode setting buffer memory (address 4) to "0" using the sequence
program.

[Sequence program]

Write Watchdog
command  timer error

! {b—t#—{Tor [ OO LK4IK0[K1T——.{

Set a higher two-digit number for the A1SD61 head I/O numberto [ [ J[ ][ ].

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

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

) Irbcrementally counts the pulses that are input to phase A at the leading
edge.

- Déacrementally counts the pulses that are input to phase A at the leading
edge.

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

M

pulse input

A18D61 incremental puise —ﬂM
ipfiioies < input (phase A) !

Incremental count

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

oA :
Decremental pulse OFF.
input (phase B)

Present vaiue storage
buffer memory o

(addresses 0 to 1)

1, 2
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pulse input

incrementa)

Decremental

puise input }

puise inpt

MELSEC-A
(2) Decremental count
When a decremental count is made, the operation timings of the in-
cremental and decremental pulse inputs, and the present value of the
storage buffer memory are shown below:
Incrementat pul oFF
n n uise
A1SD61 input (phue%\) f ! ! . .

)

SA

B

Decremental puise f l f I f l f I f |
input (phase B)

Present value storage !
buffer memory 0.

(addresses O to 1)

-1

Incrementai/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:

1 4 6
A1SD61 Incrermnental pulse ! \ I

input (phase A)

Decremental pulse X ‘ , l 1[ X
input (phase B) " ) H

Present vaiue storage :
buffer memory o,

(addresses O to 1)

{4) Counter processing mode setting

To use the above-mentioned mode (counting using the incremental
phase A puise input and decrementai phase B pulse input), set the
A1SD61 pulse input mode setting buffer memory (address 4) to Q" using
the sequence program.

[Sequence program]

Write Watchdog
command timer error

—{———{ToP|_muiun KKK —

Set a higher two-digit number of the A1SD61 head /O number to [ ]{ ][ }{ ].
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5.2 Counting at 2-Phase Pulse Input

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 leading edge.

« Multiplied by two: iIncrementally and decrementally counts phase A pulses
both at the leading edge and at the fall.

* Multiplied by four: Incrementally and decrementally counts phase A/B pul-
ses both at the leading edge and at the fall.

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

input is given below:

Encoder

[

Phase A |
pulse
input

—

Phase B

puise
input

(2) Counter processing mode setting

A18D61

S A

oB

To use the above-mentioned mode (counting using the incremental
phase A pulse input and decremental phase B pulse input), set the
A1SD61 pulse 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 ree—l

4

[Sequence program]

Write Watchdog )
command timer error
e For T wunnu_Jx [/ ki }—

1) Set a higher two-digit number of the A1SD81 head 1/O number to [} ][ ][].

2) Set any number from 2to 4 to [].
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5.2.1

Counting using 2-phase pulse input multiplied by one

Count is made at leading edge 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]

[Decremental count]

: : : ; Prosent : : : :
ftam® ™ol 1 i 2 3 P4 e 0 -1 -2 -3 -a
(Addssases 000 1) . . ‘ Addnssss O 1} B H H
Timings to Make an Timings to Make a
Incremental Count Decremental Count
Phase A I Leading edge Phase A | Leading edge
Phase B | l OFF Phase B I I ON

5.2.2 Counting using 2-phase puise input multiplied by two

Count is made both at the leading edge 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)

aae N N e

e L TLTL
m»v) 0:1:2:3:4:5:6

[Decremental count]

s I N
—- L

Presont vaive siciage
duller memory
(Addresass O te 1)

0 i-1i-2i-3i-4i-5-6

Timings to Make an
Incremental Count

Timings to Make a
Decremental Count

Phase A

I Leading edg+ L Fa

Phase A

| Leading edge

Phase B

1S oFF

Phase B

L on

T 1Low
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5.2.3 Counting using 2-phase pulse input multiplied by four

Count is made both at the leading edge 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] {Decremental count]

Phass A paise ipat m Phase A puise inpet m
Phase D pulee inpt flfl Prase D puive input flfl

Preseat vaiue siompe Prcent vaise serage

M, o bissieisieinis Romfes o idiaideid
Timings to Make an Incremental Count
Phase A f Leading edge | Fall I | ON | ' OFF
Phase B l | OFF l I ON l Leading edg¢ I Fall
Timings to Make e Decremental Count
Phase A l Leading edge l Fall l | OFF | I ON
Phase B l l ON I l OFF I Leading edgﬂ | Fall
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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.

4y

()

)

(4)

in this buffer area, the count values are stored when a pulse input,
preset, ring counter function, or count disable (counter function selec-
tion) is executed.

However, the counter values are stored in the counter function selection
count value of the storage buffer memory (addresses 2 to 3) when a latch
counter, a sampling counter, or a periodic pulse counter function is
executed.

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 coun

Puise input t]——j I 1 ] ? I : t —L_

[}
Present value :
+

storage buffer 2147483646 2147483647 @ ~2147483648 ' ~2147483647
memory '

[Decremental count]

Pulse input ——!7 l ? I ,f I ,f l-—
Present vaiue , . X '

storage buffer ! —2147483647 -2147483648: 2147483647 ' 2147483646

memory

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

Read Watchdog
|command timer error
1

W {

it 4 {DFRO {Hoo00 | ko | DO | Ki |———-|

W T_ Number of items of
data to be read

Head device number

of the present value
storage destination

Head address of the
present storage area

Higher two digit
number of the head
110 number

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 A1SCPU
to the A1SD61.

(2) Products are carried by a conveyor.

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

(4) Atthe end of the daily production, the counter vaiue in the buffer memory
is stored to a word device (D, W, etc.) in the A1SCPU latch range.

=> 5
00000

7

electric switch

(3) Pulse train A1SD61 A1SCPU
m (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.

L6

ON
Count enable command (Y10) 4
_—

Input puise to be counted N ”I'“f”“j‘ “I‘I”lj‘l”i

Preset value setting buffer
memory (Addresses 6 to 7) 0 ‘(X 100

[ 0

Preset command (Y12) ON

OFF :
Present vaiue storage buffer ,
]

)
]
'
1
"

((

memory(Addresses 0 to 1) 0 0165 1 'ee| 67 1 100 110111021103:104:105:106:

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 (Y12) 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.



6. EXECUTING THE PRESET FUNCTION

6.2.2 Example program

Create a program to count 2-phase pulses multiplied by one and to execute
the preset function using the sequence program.
System configuration:

X00 to XOF
YOO to YIF  X20 to X3F

A1S A1S

A1S 62P | A1S CPU D61 X41

Devices to be used:

(1) Execution commands

(2) Pulse input mode setting command..........cccccccorvvvcenerveerenerennenns M9038
(b) Count operation start command.......c.cocvvereienennenenreeninnesrennnenennes X20
(c) Present value read COMMANG........ccceoeiiivcverriecrninneerseesnestessnsnsranes X21
(d) Preset value writeé COMMANG........ccccrirererrrrennneirersreserereernrsresensens X22
(e) Error reset COMMANG ........ccccenmnnirniiiininsinii e seseees X23
(H Count operation StOp COMMANG ........c.ccceevrrverrernrrcrenrenrerisensseerenares X24

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

Buffer memory

Address Contents

] L .
-. Present value . o :> D1 te D2
9 (H)

N e o N o s s o o
(N T N T TN NI TN TN TN TN

Do :> 4 Puise input mode setting

WAl AE AT AE AT AT AT A~
B B e

]

6
D3 to D4 ‘:\,> - - Preset vaiue setting - -
7 (H)

R g g g A g g g

11 Data write error code :> D5

e W b eV aTa T e W i e e e W
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Example program:

Pulse input mode setting

M9038 X000
0 ik # "wov | k2 | 00 H ) Setthe puise mode consistent
wilp the 2-phase pulse input mui-
- ["TOoP [Ho000] K¢ [ DO | ki |- ) fipliedDyone.
Start the count operation.
X20 X000 Start the pulse count with
16 f— S SET the count enable com-
mand (SET).
Present value read
X21 X000 Read the present vaiue
18—} H foFro [Hoooo | ko | D1 | Ki_ |4  and store it to devices D1
to D2.
Preset command
X2 X000 ‘
| ar [ Store the preset value of '
% - {oMovP| K100 | B3 1 ] 100 to address 6 of the
buffer memory.
L I'otor [Hoooo [ ke | 03 | K1 |

X023 X000
50 }—4+ - Y012 Execute the preset.

Error detection/reset
X0000
o T Read the error code and
53 —H {FROM [Ho000 | K11 | D5 | K1 [ store it to device DS.
X024 X008 X000
64 —f b———il - Y017 Reset the error.

Count operation stop
X025 X000 Stop the puise count by

68 |} + RST the count enable com-

mand (RST).
CIRCUIT END
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6.3 Preset by External Iinput
The foliowing describes the preset by the external input.
6.3.1 When the preset is executed by external input

Execute the preset by applying the voitage to the external input PRESET

terminal.
ON 4 —5
Count enabie command (Y10) J
OFF

Input puises to be counted ' I|IIIHI|III| I|I“I|III|III|
] |(1)l ) 1 1 ) ] ) 1

]
1) ) i '
Preset value setting buffer R —
memory (Addresses 6 to 7) 0 _SD< 100 g&

Preset command
(PRESET terminal)
(

'
1
1
1
)
]
2
'
'
'
)
L)

External preset command

detection flag {(XOA} ON .o R
N C ' ' | i
External preset command OFF N X R , . : \ : \ X \ X
detection reset command ' ' ' ' ' ! ' ! ! ' ' ' ' '
(Y1 6) (] [} [} + t t i 1 1 ’ ' (5) ’ ) 4 1]
ON ' ' ) 1 ' ' 1 1 [ ' 1 \ 0 |
1 1 ¥ ] t ) ] 1 ) ¥ 1 1 ] 1
Present valus storage OFF e { R I L P ' oo
butfer memory R R . N R
(Addresses 0 to 1) 1011 12 1, 65,66, 67 | 100,101, to ;123 124,100, 101,

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 voltage to the
PRESET terminal) sets the preset value in the buffer memory to
the present value bufter 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) 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

Create a program to count 2-phase pulses multiplied by one and to execute
the preset function with the external input.

System configuration:

Devices to be used:

X00 to XOF .
YPoto YIF  X20 to X3F PRESET terminal
(voltage appiied here)
A1S A1S
A1S 62P | AISCPU D61 X41

M

)

D3 to D4

[

Execution commands

(a) Pulse input mode setting command............cecevvievnniinnininene M9038

(b) Count operation start cCOMmMANd...........c..ccovvninniniinnnnniiiiene . X20

(c) Present value read command.........cc..cvivieeinicinininieeresn e X21 .

(d) Preset value write command ............... X22 .

(e) External preset command detection flag reset command ............ X23 €x1 f’o’e‘;‘z ;
(f) Error reset COMMANG ... vviveriinieeneeniniinneenseeneestssresnssre s s svesrs X24 2

(g) Count operation StOp COMMENG ....vceviiiiiccrinienminsessniresriesesisie s X2s5 |

Relationship between data register (DO to DS) and buffer memory

\ Buffer memory

Address Contents

o L
-. Present value - |:> Dito D2
1 {H)

N N N N N N NN
N

Do |:> 4 Pulse input mode setting

B A B T " N N N N

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

’\/V\JL\/\/\M/W\J

1 Data write error code :> DS

'\/‘\/‘\J'\/\MNW\J
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Example program:
Pulse input mode setting
M9038 X000 =
0 it =+ {MOVP | K2 | D0 ) Setthe puise mode consistent
with.the 2-phase puise input
L IL TOP IHOOOO l K4 l Do J K1 H multiplied by one.
Start the count operation.
X020 X000 Start the pulse count with the
1€ —ik H SET count enable command (SET).
Present value read
X021 X000 Read the present value and
19—t Cin Jl DFRO IHOOOO[ K J or_[ K1 H store itto%eviccs D1te D2
Preset command
X022 X000
¢ " T Store the preset value of 100
30 —i - TDMWPT K100 l o3 j- ] to address € of the buffer
memory.
L —{DTOP | HO000 | K6 | 03 | Ki
s XOPA X'OEO Reset the external preset
—i - H Yor command detection flag.
Error detection/reset Aead th o
X000 ead the error code
54— —{FROM [Ho000 | K11 [ D5 [ K1 aDr;d store it to device
xa3 X008 X000
65—} { — - YO1 Reset the error.
N
Count operation stop Ston th |
top the pulse count
89 X024 X000
i e m-mw by the count enable
a9 command (RST).

CIRCUIT END



7. EXECUTING THE RING COUNTER FUNCTION

7. EXECUTING THE RING COUNTER FUNCTION
This section describes the ring counter function.

7.1 Ring Counter Function

The ring counter function automatically sets the present value to the value
that has been preset and executes counting operations.

The ring counter function can be used when executing controiled cycles such
as incremental 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.

Cutter
Roller Sheet

O =

A1SDé1
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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 counter value is between the preset value and the ring counter
value, the ring counter functions within the range between the preset
value and the ring counter value.

When the ring counter function is executed, it 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 vaiue Ring counter vaiue

[ Present value l

(500)
2147483648 0 2000 2147483647
(Outside the
(Within the range range of the
(Outside the range of the preset  of the preset and preset and ring
Land ring counter values) ,ring counter values) \]1 counter values) \]

) T i 1

(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 vaiue of the storage
buffer memory (addresses O to 1) to 500 respectively, the ring
counter is executed as shown below:

1) Increment count:

If the ring counter vaiue reaches the ring counter set value (2000),
the present value storage buffer memory (addresses O 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) 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.

Present value Ring counter value Preset value
(20 0?/
500 501 to 1998 1999 0 1 2 to 498 488
A— Lo \ - — Lo .
: 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 O to 1) to 500 respectively, the ring counter is
executed as shown below:

1) 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.

2) 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.

Present vaiue Ring counter vajue Preset value
) /
500 501 to 1998 1999 2000 1 2 to 498 499
A '\ Ring counter vaiue (0) is not

stored to the present value
storage buffer memory.
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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.

(Ring counter value) (Preset value) Present value (3000)
Preset valve \ Ring counter vaiue

~2147483648 [} 2000 2147483847

MELSEC-A

(Within the range of the {Outside the range of the
(Outsicie the range of the preset preset and ring counter preset and ring cournter
and ring counter values) » values) d’valu.)

)
€ e o !

AMDRREDNN MR

When the preset value storage butfer 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 beiow:

Present vaiue Ring counter value

3000 3001 10 2147483847 -2147483848 to =2 -1 0 2001 2002 to 2998 2999

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

POINTl

(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 SOK 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

Create a program to count 2-phase pulses multiplied by one and to execute
the ring counter function.

System configuration:

X00 to XOF
YOO to YIF  X20 to X3F

A1S 62P | A1S CPU D61 %41

A1S AlS

Devices to be used:

(1) Execution commands

(a) Pulse input mode setting command...........ccccevruinemniimsiinninccinnnn, M9038
(b) Count operation start COMMANd .........cecoeiinimiimnmicie s X20
(c) Present value read command...........ccocevmeemiinincssininnscsnninsnnssenensns X21
(d) Preset/ring count value write command...........cccevvveenivnrarenrinnnenis X22
(e) Ring counter COMMEANG.....couveirrrrer it ssessesessess s ssasssessssssssseneses X23
(f) Error reset COMMAN ..........ccvurinriimviiinnniniriieei e nesneiessessesns X24
(g) Count operation Stop COMMANG ..........ccienermvinrinnennniieseerenansesrenane X25

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

6 L

D3 to D4 @ - - Preset value setting - -

7 H)

D5 to D8 8 .. Ring counter (%)_
value setting

Buffer memory

Address Contents

0 (L
- -  Present value - 4 :> D1 to D2
1 (H)

WY _ W
N NN NI NI NN TN

Do \:> 4 Pulse input mode setting

N N s e ot ot et et et et o]
B AR G N N N S

9 (H)

~ WS W WV V-V
N NN NN AN NN,

11 Data write error code :> D7

2O NN NN
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Example program:

Pulse input mode setting
MS038 X000
¢} t S

{move | k2 | Do M

Start the count operation.

Jl TOP

[Hoooo | ks | DO | ki M

X020 X000
16 i——{ k A

Present value read

SET [ Y010 |

X021 X000
18 it H— {oFRO JHoooo [ ko | D1 | Ki 1
Ring counter command
X013
30-1?52 xggo A+ {omove| ko | 03 M
- {omovP [k2000 | D5 |
L {orop [Hoooo | ke [ D3 | ke H
X023 X000
69 —i A+
Error detection/reset
X000
72 b {FROM [Hoooo [ K11 | D7 [ X1}
X024  X00B X000
83 {—it it SH
Count operation stop
X025 X000
87 it A
CIRCUIT END

FsT Voo |

~.

MELSEC-A

Set the pulse mode consis-
tent with the 2-phase pulse
input multiplied by one.

Start the puise count with
the count enable command

(SET).

Read the present vaiue and
store it to devices Dt 1o D2.

2 4

Store the preset and ring
counter values to addres-
ses 6 to 9 of the butfer
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).
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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 signal 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) The material is processed according to the limit switch output
(CH1 to CH4).

—=>
I

Cutting
Welding

Part shaving
Drilling

CH2 CH3

CH1

A1SD61

Pulse input I:>




8. EXECUTING THE LIMIT SWITCH OUTPUT FUNCTION
MELSEC-A

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

Encoder detection Enco_der
location __§ 100 200 300 400 500 60 700 &0

ﬁe_m-'. Chamnel 1 o8 L —

‘Location detection | | channel 2 g:r Moo
oN

Channel 3 off 1
T L || channei 4 oF
AI1SD8 [ L c 4o TTL N
ox
—— Channel 8 off f l

(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 [¢] 1 2 3

¢ Each number corresponds to dog numbers.

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

Sampling interval

Present value {_.l ‘ ‘ «‘)o ‘ ‘ ‘ ‘ ‘ ‘ ‘ *

1000 1200

Channel 8.?; [ 1 I ‘\_q__

" Setwidthat  Set width at
ON state OFF state

in the A1SDB61, the location data is sampled at an interval of 1.0 msec. The
limit switch signal is compared with the set ON/OFF data and is then output.

Theretore, if the pulse input speed exceeds the allowable speed, the location
cannot be detected in units of minimum length and the ON/OFF signal 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 foliowing formula:

(a) Set width at ON state:

Pulse input speed [pps]
1000

(Count present vaiue at OFF) ~ (Count present vaiue at ON)

X (Multiplication number) <

(b) Set width to the OFF state:

Puise input speed [pps]
1000

(Count present vaiue at ON) - (Count present vailue at OFF)

X (Multiplication number) <

8-2
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(4) The timing of each signal when the limit switch output function is
executed:

buffer memory OFF
(addresses 12 to 28)

CH1: Limit switch ON -
output data setting I : [ | l l [ :
t

CH8: Limit switch ON : :
tput data settin . .
output data setting OFF , : l f :

butfer memory
(addresses 131 to 147)

Limit switch output
command (Y15)

OFF

Limit switch output ON
enable flag (X08) OFF

53)

CH1: Limit switch ON : "
output state flag (X01) [ l 4)
and OUT1 terminat  OFF .

CH8: Limit switeh ON : :
output state flag (X08) :3) l I F l 1 4)
and OUTS terminal OFF. ; ;

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 fiag
(X09) will be set.

2) Setting 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) Turing OFF the limit switch output command (Y 15) resets the limit
switch output enable flag (X09), the limit switch output state flags
(X01 to X08), and the OUT terminals (OUTs 1 to 8).
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POINT’

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

(2) In the iimit 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.

For example: When the preset function is executed:

ON
Limit switch output command
(Y15) OFF ‘
Max. 30 msec
Limit switch output enabie ON
ON
Preset command (Y12) l ﬂ ﬂ
F
OF Valid Invalid Valid

Create a program as show below:

Presat execution
command

Y15 X09
I —F——iF PLs

Y15 X09
Yo
Al Al
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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 muiti-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 overlap, 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 NO 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 multi-dogs for CH1
Switch operation 131 100 ) Oog 0
14 ] ON position
Counter :: 52_ ) g:g T)osit‘on
| to TO0 | to [ 250 | 16 ] 350 to ] 500 Jto i
present value . 4 1 - * 17 [ 3% ) Dog 1
ON X : . X 18 7] ON position
CH1 1 1 19 [ 500]) Dog1
OFF 20 3] ) ore position
21

2) OFF range (limit switch NC 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)

b 3 | Number of multi-dogs for CH2
30 280 ) Dog 0
Switch operation :; 103 g:go ition
Counter T sl T s 502_) g:::mition
N 7 00 |
P to 1100 td 250 b]' 350 ]tdl 500 [1d 650 fto] 700 Jto b c_) D1 o
value : : : : : : b ] ) oot
ON i 1 i a7 o}/ OFF posi
CH2  oFf J l [ L [ % 700} ) Doy
3% 0 position
«0 [ 650]) Dog2
41 0 ) OFF positi
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Bot.h of the ON and OFF ranges cannot be used for a single channel.

Example: When the dog O 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:

. : Error occurs because
___l .......... S P, of the overlap.

100 180 200

' Dog O ON range l
Dog 1 ON range I
1

L
I

3) The number of muiti-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

POINTl

{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 X089
| | | | 2 | 2 [ To I
| Al A L
(2) When the multi-dog data setting contains an error (efror codes: 110

to 183 and 201 and 208), turning ON the limit switch output com-
mand (Y 15) sets 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

Create a program to count 2-phase puises multiplied by one and to execute
the limit switch function.

[ System configuration ]

X00 to XOF
Y00 to YIF  X20 to X3F X40 to Y4F

A18 A1S Al1S A1S AlS
82P CPU D81 X441 Y14

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

Present value o e w Fwod o [-rofw [l to o e 1wt fw ] w0 @] ® Jmo] 1o o]

ot g I L I LI -

ON ‘ : :
LI S— —
[ Devices to be used ]

(1) Execution commands

(a) Pulse input mode setting command............ccovcivininininsniens M9038
(b) Fuse blown detection.........ccciniiiviiiininninen XoC
(c) Count operation start command.............cceiineiiinnennniinmnn, X20
(d) Present value read cOmMmMANG...........ccccvviiineiniiniansenresseniesienniarenensas X21
(e) Limit switch output data setting command ..........ccvcvviiiennnnnnnn X22
~ () Limit switch output COMMANG ..ot X23
(g) Error reset command .........ccccovvviiiiieiniiininninenesnornenenesnesen X24
(R) Count operation stop cOMmMAaNd ............cceceeiiiiiiinnninniniesneen X25
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(2) Relationship between the data register (D0 to D25) and buffer memory

i

(o)
[~

03400 3300010

D4 to D5

Dé to D7

D8 to D9

D10 to D11

D12 to D13

Di4to D1§

D16

D17 to D18

D19 to D20

D21 to D22

D23 to D24

Buffer memory

Address Contents
0 (L)
-+ Present value -4
1 H)
W\'""NV\AVV\’\M’\NVW
4 Pulse input

mode setting

A A o e W WS
N NN NG

Data write error
code

12 Number of multi-
dogs for CH1
12 .. Dog 0 for CH1 (L_)_
14 ON address H)
1| pogotercHt U
°" OFF address "]
16 (H)
7 .. Dog 1 for CH1 ‘L_)_
18 ON address )
| Dog1forcH1 (1)
°' OFF address ]
20 (H)
211 pog2torcHt M
"’ ON address
22 M)
B | DogztorcHt V]
2 OFF address )
AR,
29 Number of muiti-dogs
for CH2
| Dogoterchz M
a1 ON address )
% | DogoforcHz M|
a3 OFF address *
34 Dog 1 for CH2 O
" ON address -
35 (H)
36 Dog 1 for CH2 L
a7 °' OFF address

:> D1to D2

r:"’> D25
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Example program:

Puise input mode setting

M9038 X000

e
3 gl

{move | k2 | DO |

—{ TOP [Hoo00| K& | DO | K1 [—

Start the count ?eratjon.
0

20 00

SET_| Y010 |

X0
16 }-—u S

Present value read

on

T T T T 1T T

X02
o R —{ DFRO [H0000 | Ko | D1 | Ki

Limit switch output command

X022 X015 X008 XO00B X000
30 b —— {MOVP | K3 | D3

L iomovPK-1300| D4
- -DMOVP|K-1000| D6
L ~DMOVP|{ K-500 | D8
L JoMOoVP| K100 | D10
L {DMOVP| K400 | D12
- IDMOVP| K1000 | D14 |
- —————— TOP [H0000 | K12 | D3 | Kit j—
- {movP | K2 | D16 |
L lomove| kso | D17
L {DMOVP| K-700 | D19 |
- jomove| Kkeoo | D21 |
L iomovP| Keoo | D23 |
L L TOP [H0000 | K29 | D16 | K9 }—
X023 X000

188 —

MELSEC-A

Set the pulse mode consis-
tent with the 2-phase pulse
input multiplied by one.

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

Read the present value
and store it to devices

D1 to D2.

Number of multi-dogs for CH1
Dog 0 ON address

Dog 0 OFF address

Dog 1 ON address

Dog 1 OFF address

Dog 2 ON address

Dog 2 OFF address

Store the contents in D3 to
D15 in addresses 12 to 24
of the butfer memory.
Number of multi-dogs for CH2
Dog 0 ON address

Dog 0 OFF address

Dog 1 ON address

Dog 1 OFF address

Store the contents in D16
to D24 in addresses 29 to
37 of the butfer memory.

Execute the limit switch
output.
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Fuse blown detection

X00C
136 |—}

Error detection/reset
X000

Yoié

138 —i
X024 X008 X000

{ FROM [HO000 | K11 [ D25 | K1 |

149 ) it =+
Counter operation stop

X025 X000
53 }—1: #

CIRCUIT END

8-10

Y017

SARC

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).
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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.

Counter value storage buffer memory

Si |
igna SEF n ﬂ ﬂ 1 (addresses 2 to 3)
: E P4 >

100

50
20 I

2) Sampling the counter function: See section 9.3.

. 50

Counter
present
value

Counts the input pulse times that are specified by the signal.

. Counter value storage buffer memory
Signal S'FQF 1 1 f1 (addresses 2 to 3)
PR SR SN S
PONC L - O <]
Counter : : : tT ol N T
present \/ = =

value

3) Periodic pulse counter function: See section 9.4,

Stores the number of input pulses at specified intervals while a
signal input is done.

. ON Counter value storage buffer memory
Signal OFFJ L__ (addresses 2 to 3)
T T T T o 100
: R . : : \ 4 »
1 * 4 p }"{ .(Q’D
Counter o 4
present

%r

value ' : : . _2(;\

-100%20

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 OFF I | I l Counter value storage buffer memory

(addresses O to 1)

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

@)

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

However, when the counter function is changed, make sure that the
counter 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 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.
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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 contents stored in the A1SD61 counter
value storage buffer memory (addresses 2 to 3) and how to read the counter
value:

(1) In the counter storage buffer memory, the value of the latch counter,
sampling counter, or periodic pulse counter is stored.

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

When the counter value is negative, this vaiue is stored as a compliemen-
tary number of two.

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

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

(4) The sequence program to read the value of the counter is shown below.

Read Watchdog
command timer error

1] | 2
1 P4 DFRO [ HO00O | K2 Do K1

| 7

L Number of items of data to be
read

Head device number of counter
value storage destination

Head address of the buffer
memaory in which the counter
value is stored.

Higher two digits of the 1/O head
number

Read command in units of two
words
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9.1.2 Counterrors

When the counter function selection is executed by the external input (apply-
ing the voitage 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) The error range when the counter function is executed by the external
input is shown below:
Max. count error:
1 [msec] x pulse input speed [pps] x multiplication humber [count]
Min. count error:
0.1 [msec] x puise input speed [pps] x multiplication number [count]
(2) Whnen 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 start
command and between the present value and the counter buffer memory are
shown below:

Count enable ON
command (Y10) OFF
150 4
Counter present 100
value
50 4
0 ;

QU U

Counter function

counter value storage 4gg .
buffer memory

(addresses 2 to 3)

' 100

) 1) 2) 3) 4)
Counter function
start command ON ﬂ
(Y14, F.START terminal) OFF I ; ] |
. } : !
150 | ‘ . : !
' ; ¢ 130

50

50 4

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

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



9. SELECTING AND EXECUTING THE COUNTER FUNCTION

9.2.1 Example program

Create a program to count 2-phase puises multiplied by one and to execute
the latch counter.

System configuration:

X00 to XOF
YOO to YIF  X20 to X3F

A1S A1S A1S A1S
62P CPU D61 Xa1

Devices to be used:

(1) Execution commands

(a) Pulse input mode setting command............ccviireninrnennennen M9038
(b) Count operation start command ...........cceiviniinnnieinn. X20
{c) Present value read command ..........cccceivviniininininininnineennneninenn, X21
(d) Counter function value read command ...............cccvvinncneeisenennnes X22
(e} Counter function setting command .........cccoviniremiinnnnn e, X23
(f) Latch counter COMMANd ........cccviiiiiriicninin e s aes X24
(g) Error reset command ...........covmiimiinniinieon e X25
(h) Count operation StOp COMMANG ....c..c.ceviviiiienninininemaeseen X26

(2) Relationship between the data register (D0 to D6) and the buffer memory

Buffer memory

Address Contents

] (L)
- Present value - o

1 (H :>
—>

D1 to D2

2 (L)
- - Counter function value - -
3 (H)

D3 to D4

Do 4 Pulse input mode setting

Ds ¢> 5 Counter function setting

A N S N
rVV\a I T i S g N

11 Data write error code :> bé

’\/\/\J'\/\/\/\N\/‘\/\J
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Puise input mode setting

Example program: &\ g\

M9038 X000

L4

- MOVP| K2 | DO |~

Count operation start.
X000
L

{ ToP |Hoooo [ K¢ | Do [ ki s

X020
6 | — SET
Presentx\ro:I1ue r;;io 0\’7( ] 9 23 g4
19 ft {DFRO [Hoo0 | Ko | D1 | Ki
Latch counter command
X022 X00
30 | ——tt {DFRO [Hoooo | K2 | 03 | K1 |
X023 X000
e T —{mMovP] K1 | D5 |-
L [ ToP [Hoooo| ks [ D5 [ kit |
X024 X000
57— —F @——

Error detection/reset

X000
60 —{ FROM | Hoooo | K11 | D6 | k1 |
X025 X00B X000
7 |
Count operation stop
X026 X000
75 it 3
CIRCUIT END

S

MELSEC-A

Set the pulse mode consis-
tent with 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 Bt to D2.
Ry 2y

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

Count enable
command (Y10)

Counter present value

Counter start command
(Y14, F.START terminal)

Sampling/periodic time
setting butfer memory
(address 10)

Counter value storage
buffer memory
(addresses 2 to 3)

Sampling/periodic
counter flag (X0D)

5)

] I

200

100

200 -

100 ~

=100

ON 3

OFF __I: l._.r L_._J: | l_:

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

2) Stops counting after the specified sampling time.

3) Keeps the sampling/periodic counter flag (X0D) set while execut-
ing the sampling counter function.

4) Retains the value in the buffter 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

Create a program to count 2-phase pulses multiplied by one and to execute
the sampling counter.

System contiguration:

X00 to XOF
Y00 to YIF  X20 to X3F

A18 AlS A1S A1S
62P CPU De1 X41

Devices to be used:

(1) Execution commands

(a) Pulse input mode setting command...........cccnvcninminnneiininn. M9038
(b) Count operation start COMMANG ..........cccovnnmriininirenn e, X20
(c) Present value read cOMMANd........cccevininivininionnniniini e X21
{d) Counter function value read command ..........c.cc.oconirvininicnierinnnn, Xa2
(e) Counter function setting command..........cccoovivivninniincninn e X23
(f) Sampling time setting command ............ccovcivvneniininnnnnenn, X24
(g) Sampling counter COMMANG: ......ocvvirniiniiniiincnnn X25
(R) Error reset COMMANG: ........cccviiniiiiininii i s e X26
(i) Count operation stop cOMmMAN: ...........ccocvriiiirccconininienren e, Xa27

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

Buffer memory

Address Contents

2 L)
- . Counter function value - 4

3 H

D3 to D4

0 L
--  Presentvalue - [:> D1to D2
! (H)

Do 4 Pulse input mode setting

Ds Counter function setting

o W e W o W o o e

10 Sampling/periodic time setting :> D7

11 Data write error code

D&

U 3
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Example program:
)0
Pulse input mode setting
M98038 X000

| LK.
|———

{MOVP| K2 | Do ]— Set the pulse mode consis-
tent with the 2-phase pulse
input multiplied by one.

{ TOP |Hoooo | K4 | Do | Ki H

Count operation start.

X020 X000 Start the pulse count with
& ’—1: - SET the count enable command
(SET).

Present value read

X021 X000
: e [ Read the present value and
18 ' - - OFRO rHOOUO [ Ko i ot [ K1 }— store it to devices D1 to D2.

Sampling counter command

X022 X000

N w I Read the counter value and

30 it At o | OFRO TH°°°°[ K2 l b3 I Ki H store it to devices D3 to D4.
0 \

41 _{xogzs X% 4 {MOVP | K2 | D5 ;
1 i L Set the sampling counter
function.
s { Top [Hoooo | ks | D5 | Ki I

X024 X000 X000
57 | ¥ TMOVP [ K100 D6 M

L — TP [Hoooo[ k10 | D6 | K1 |

70 iOﬁS lggo Yo14 Execute the sampling
counter.

Error detection/reset

X000

Iy | Read the error code and store
77 —H { FROM [ HO000 | K11 | D7 [ Ki bsaiaatid

] Set the sampling time.

X026  X00B
88 e i} x§?° Y017 Reset the error.

Count operation stop
X027 X000 Stop the pulse count with

92 —{——r RST the count enable command
(RST).

CIRCUIT END



9. SELECTING AND EXECUTING THE COUNTER FUNCTION

9.4 Periodic Puise Counter Function

Count pulses that are input at specified intervals, and store the counter value
to the counter value storage buffer memory.

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

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

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

Count enable command ON
(Y10) OFF - | Lo

200 4

Counter present value 100 4

-100 -

Counter function ON I :
start command OFF ! : : : I.___

(Y14, F.START terminal)

Sampling/periodic time : T : T LT : T ; T
setting buffer memory . . . : B
(address 10)

300 ~ : : :
200 : ! .
: 200 200
Counter function value 100 4 0
storage buffer memory 0
(addresses 2 to 3) : |
ey : -50 ° 7
=200 o : :
-300

-300

Sampling/periodic counter ON 5)

fiag (X0D) oFF ] l_

9-11
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1) Stores the counter present value (200 - 0 = 200) to the counter
function 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
value storage buffer memory.

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

4) Stores the counter present value of -50 to the counter function
value storage buffer memory.

5) Keeps the sampling/periodic counter flag (X0D) set while execut-
ing the periodic pulse counter.

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

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

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

Create a program to count 2-phase pulses multiplied by one and to execute

the periodic pulse counter function.
System configuration:

X00 to XOF
Y00 to YIF  X20 to X3F

A1S A1S A1S A1S
62P CPU D61 X41

Devices to be used:

(1) Execution commands

{a) Puise input mode setting command.........
(b) Count operation start command...............
(c) Present value read command...........c.......
(d) Counter function value read command ...
(e) Counter function setting command..........
() Periodic time setting command................
(g) Periodic pulse counter command.............
(H) Error reset command ..........cccoveeviininneennae
(i) Count operation stop command ...............

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

Buffer memory

Address Contents
0 L)
--  Present value - #
1 (H)
2 L)
- . Counter function value - 4
3 (H)

4 Puise input mode setting

N e e
T L G~ RN e e e

DS :> ) Counter function setting

Dé 10 Sampling/periodic time setting
11 Data write error code
W\L\/VV\/\/W\

9-13
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D1 to D2

D3 to D4
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Example program:

Pulse input mode setting

M8038 X000

N\)VZf

yd
F T

MOV ] K2 | D0

Count operation start

X020 X000

[TOP [HO000 | K¢ | D0 | Ki

SET V010

16— H

Present value read

X021 X000
¥

[OFRO JH0000 | X0 | 07 | KI_ |

Periodic pulse counter command

X022 X000
30—+ 4
X023 X000

{OFRC [HO000 | K2 | D3 | Ki |

{MOWP | ¥3 | 05 -

M

{TOP [HO000] K& | D5 | K1 -

X024 X000 I \
57 [y - {MOVP | KS00 | D6 |~
- { TOP [HO00C [ K10 | D6 | K! |-
X025 X000
74 - "

YOt4

L1 7

Error detection/reset

X000
77 "

—{FROM JH0000 | K11 | D7 | Ki |-

.41

X028  X00B X000

88 Ly 3 Yo17
Count operation stop
RST | Yo1C

’ }—x_cm X000

CIRCUIT END

9-14
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Set the puise mode consis-
tent with the 2-phase pulse
input muitiplied 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
selection counter value and
store it to devices D3 to D4.

]

Set the periodic puise
counter function.

0!
Set the periodic time.

Execute the periodic
puise 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 enabie command is ON.

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

Count enable command ON

(¥10) OFF
Counter function ON
start command FF

1) 4) 6)

2) 3) 5)

(Y14,F.START terminal) °©

Present vaiue storage
buffer memory 0

Actual input /:*
/

1
'
'
'
'
'
'
)
)
.
!
'
'
B
)
\
1
! .
'

'

/

1
]
¢
'
t
'
1
'
1
'
1
1
'
'
1
t
'
t
'
'
' .
'

/

-

t
1
t
'
|
t
|
i
'
'
1
'
'
)
'
'
'
)
'
1
1
[
'
'
]
1
’
[
t
'
i
'
'
[
'
'
'
[
'
'
0
[
'
[
'
[}

to the present value storage

1
1
[
'
'
'
|
i
|
'
i
t
i
[
'
'
|
1
|
'
'
|
'
'
'
'
|
1
]
'
'
1
'

/__/ \Coumer value to be stored

"
buffer memory :
4

(addresses O to 1) Count ! Count
operation: operation .
| Stop X stop Count operation stop !

'
'
'
i
1
'
'
'
]
'
'
'
[
[
1

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

2) Stops counting when the counter function start command (Y14,
F.START terminal) is turned ON.

3) Resumes the counting when the counter function start command
(Y14, F.START terminal) is turned OFF.

4) Stops the counting when the count enable command (Y1Q) is
turned OFF.

5) Stops counting independently of the counter function start com-
mand (Y14, F.START terminal), since the count enable command
(Y10) is OFF,

6) Continues to stop the counting even when the count enable
command (Y10) is turned ON, since the counter function start
command (Y14, F.START terminal) is OFF.

7) Resumes the counting when the counter function start command
(Y14, F.START terminal).
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9.5.1 Example program

Create a program to count 2-phase pulses multiplied by one and to execute |
the count disable function.

System configuration:

X00 to XOF
YOO to YIF  X20 to X3F

AtS A1S AlS Al1S
62P CcPU D61 X41

Devices to be used:

(1) Execution commands

(a) Pulse input mode setting command...........cccevenirciniiorinneenascnens M9038
(b) Count operation start COMMANG ........c.ccevrvimiiinininrieeo. X20
(c) Present value read COMMANG .......cccceevrreiinenierarinsasseeenrereaseeessasiesens X21
(d) Count disable start COMMANG........cccceerierreireeriieiecrsnreneeesresserenees X22
(e) Count disable stop cOMMANd .........ccccvivverrinreeiiverernnciererinreennsesanes X23
() Error reset COMMEAN ......cooeiiviieiriiicseninenenennsoesessnsssnesssessesessassenes X24
(g) Count operation StOp COMMANG .........ccvvcicreveenicrinneinressanssenesinsesens X25

{2) Relationship between the data register (D0 to D4) and the buffer memory

Buffer memory

Address Contents

0
.. Present value - :> D1 te D2
1

P NN P W W . -
N NN NI NN

D3 5 Counter function setting

Do @ 4 Puise input mode setting

o e
N N N N NI N NI N NI NN

11 Data write error code l:> D4

9-16
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Puise input mode setting

Me038 X000

L

Example program:

AR

! T

Count operation start

X020 X000
18— H

—{"TOP THo00O] K4 [ DO | KI

SET [ V070

Present value read

X021 X000

W

Count disable command

X022 X000
30 P——‘F ll’y

—{DFRO [Ho00Q ] KO | D1 | Ki |

[MOVP | K& | 08 M

X023 X002z
v

46 L. Ab

—{ TOP | HO0OO | ks ] 03 | Kt

Y014

dd —Ar T

Error detection/reset

X000
49 oo

X024 X00B X000

——[FROM | H0000 | K11 | D¢ | Ki_}—

80 i i} H

Count operation stop

X025 X000
B4 b ¥

CIRCUIT END

9-17
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Set the pulse mode consis-
tent with the 2-phase puise
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.

Set the count disable func-
tion.

Execute the count disable.

Read the error code and
store it to device D4.

Reset the error.

Stop the pulse count
with the count enable
command (RST).
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10. TROUBLESHOOTING

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

10.1 Error Codes

(1) When the 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 .
10 was set to the pulse input mode ts:: section 5, and set a value from 0
setting buffer memory (address 4). ’
A value outside the range of 0 to 4 .
11 was set to the counter setting buffer ts’:: section 9, and set a value from 0
memory (address S5). )
‘0" was set to the sampling/periodic .
12 time setting buffer memory (address ?;;;5""“" within the range of 1 to
10). ’
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, cancel the ring counter
toha ring counter command (Y13) was tunction, and execute the write.
102 A write operation was attempted to Delete the sequence program con-
addresses 0 to 3. taining that operation.
The ON/OFF position data setting Set the limit switch output ON/OFF
10)[] values of dogs O to 3 for a channel position data so that the values are
are not in ascending order. in ascending order for each dog.
A value outside the range of 0 to 4
20(] was set in the multi-dog setting. Set a value of O 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 to the data error code storage buffer memory (address 11).

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

10~1
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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
buffer memory, and take measures accord-
ing to the error code listed in section 11.1.

Does the A1SD61 contain data that cannot
be written or read?

(2) When the RUN LED is OFF:

Check item Corrective Action

s Check to make sure the power is cor-
rectly supplied. Try turning the power
supply ON and OFF several times.
(Also, check if noise influences the

Was a fault in the hardware (watchdog hardware.)

timer error) detected?

* When the LED remains OFF after
executing the above operation, the
A1SD61 may be faulty.

10-2
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10.3 Counter Value is Incorrect

Check ltem

Corrective Action

Is the pulse input mode consistent with the
puise 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
input wire?

Use a twisted pair wire.

Does noise come in through the ground of
the A1SD61?

+ Disconnect the A1SD61 from the
ground.

« |f the A1SD81 comes in contact with the
ground, separate it from the ground.

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

Provide CR surge suppression to magnetic
switches, etc.

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

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

\correct the waveform.

10.4 Count Cannot be

Made

Check ltem

Corrective Action

Is the external wiring of @A and @B correct?

Check the external wiring, and correct it.

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

¢ When the LEDs went ON, check the ex-
ternal wiring and the puise generator,
and take appropriate measures,

* When the LEDs did not go ON, the
hardware may be faulty. in this case,
consuit your nearest Mitsubishi repre-
sentative.

is the count enabie command (Y10) ON?

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

Does the PC CPU signal that an error
occurred?

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

|s 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 seiection, turn OFF
Y14 or the F.START terminal.

10-3
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APPENDICES

Appendix 1

COMPARING THE A1SD61 AND AD61(S1)

Table 1 Performance Comparison

Specifications
tem A1SD61
ADS6 AD61-S1
Counting Speed Counting Speed De1 Ds
Setting Pin (50K) Setting Pin (10K)
Number of |/O occupied points 32
Number of channeis 1 2
Phase 1-phase input, 2-phase input
Count input
signal . 5 vDC
Signal level (eA, 28) 12VDC } 2to 5mA
24 VDC
1-Phase '
in 50K pps 10K pps 50K pps 10K pps
. put
Counting
speed  opn
ir;putase 50K pps 7K pps 50K pps 7K pps
. -2147483648 to 2147483647 0to 16777215
Counting Range (signed 32.bit binary) (signed 32-bit binary)
Counter Type UP/OOWN preset counter + ring counter function
20u80c pooﬁ [ 20us0c nwg [ a2usec
Min. Count pulse width ‘ ‘
(Input leading edge/fai
tim': sho;ld be 5 usec _
or less: duty ration is m m DI T -M m
50 %.) w o e - T
(1-phase input, 2-phase iNPU) | (1-phase iNp (2-phase inpet) (1:phase inpat, 2-phess INpuD | (1-phese Ip) (2-phase i
Comparison range Signed 32-bit binary Signed 24-bit binary
higit switch output
(o} i contact operation:
03{;3,’””" Dog ON address s Counter value s Dog OFF g:: :::z: f g:::::: :::::
Comparison results address Set val N Count |
NC contact operation: et vaiue > Lounier value
Dog OFF address s Counter vaiue s Dog ON
address
Preset » VDC. 3/6 mA Preset 124 VOO A
. 12/24 ,3/6m 12/24 ,3/6m
Extemal input Function 5 VDC, S mA Count 5 VDC, 5 mA
start disable
. Transistor (open collector) output .
Comparison ; . |Mateh Transistor {(open collector) output
External output output :n2°lr2’4 VDC, 0.1 A/point, 0.8 Ajcom output 12/24 VDC, 5mA
Current consumption S§VDC,0.35A S§VDC,03A
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Appendix 2 EXTERNAL DIMENSIONS

A1s0e1 [ our |1Q3
RUNCT e [}
[ans L= (=%
= (=)
PRESET (=1}
FUNCTIONTS =1}
a o R
a ow I g
= (=1
........... H
0
J 1
2
J
3
| ] g 2
3 5
J -
[ 6
J 7
8
J
9
<l A
B
<
c
) D
E
| -
\—— | |ii.= |
! _ 93.6 (3.69) ¢ 34.5 (1.36) >
e >
6.5
(0.26)
Unit: mm (in)
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IMPORTANT l

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

(1) Ground human body and work bench.

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