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@SAFETY PRECAUTIONS @

(Read these precautions before using this product.)

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

In this manual, the safety precautions are classified into two levels:" /I\ WARNING" and " /i\ CAUTION".

( )

AWARNING Indlca!tes.that incorrect handlllrjg may cause hazardous conditions,
resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,
ACAUTION resulting in minor or moderate injury or property damage.

. J

Under some circumstances, failure to observe the precautions given under "ACAUTION" may lead to
serious consequences.
Observe the precautions of both levels because they are important for personal and system safety.

Make sure that the end users read this manual and then keep the manual in a safe place for future
reference.

[Design Precautions]

/\WARNING

@ Configure safety circuits external to the programmable controller to ensure that the entire system
operates safely even when a fault occurs in the external power supply or the programmable
controller. Failure to do so may result in an accident due to an incorrect output or malfunction.

(1) Emergency stop circuits, protection circuits, and protective interlock circuits for conflicting
operations (such as forward/reverse rotations or upper/lower limit positioning) must be
configured external to the programmable controller.

(2) Machine OPR (Original Point Return) of the positioning function is controlled by two kinds of
data: an OPR direction and an OPR speed. Deceleration starts when the near-point watchdog
signal turns on. If an incorrect OPR direction is set, motion control may continue without
deceleration. To prevent machine damage caused by this, configure an interlock circuit external
to the programmable controller.

(3) When the CPU module detects an error during control by the positioning function, the motion
slows down and stops.




[Design Precautions]

/\WARNING

(4) When the programmable controller detects an abnormal condition, it stops the operation and all
outputs are:

» Turned off if the overcurrent or overvoltage protection of the power supply module is activated.

* Held or turned off according to the parameter setting if the self-diagnostic function of the CPU
module detects an error such as a watchdog timer error.
Also, all outputs may be turned on if an error occurs in a part, such as an 1/O control part,
where the CPU module cannot detect any error. To ensure safety operation in such a case,
provide a safety mechanism or a fail-safe circuit external to the programmable controller. For a
fail-safe circuit example, refer to "General Safety Requirements" in the MELSEC-L CPU
Module User's Manual (Hardware Design, Maintenance and Inspection).

(5) Outputs may remain on or off due to a failure of a component such as a transistor in an output
circuit. Configure an external circuit for monitoring output signals that could cause a serious
accident.

@ In an output circuit, when a load current exceeding the rated current or an overcurrent caused by a
load short-circuit flows for a long time, it may cause smoke and fire. To prevent this, configure an
external safety circuit, such as a fuse.

@® Configure a circuit so that the programmable controller is turned on first and then the external power
supply. If the external power supply is turned on first, an accident may occur due to an incorrect
output or malfunction.

@ Configure a circuit so that the external power supply is turned off first and then the programmable
controller. If the programmable controller is turned off first, an accident may occur due to an incorrect
output or malfunction.

@ For the operating status of each station after a communication failure, refer to relevant manuals for
each network. Incorrect output or malfunction due to a communication failure may result in an
accident.

® When changing data from a peripheral device connected to the CPU module during operation,
configure an interlock circuit in the program to ensure that the entire system will always operate
safely. For other controls to a running programmable controller (such as program modification or
operating status change), read relevant manuals carefully and ensure the safety before the
operation. Especially, in the case of a control from an external device to a remote programmable
controller, immediate action cannot be taken for a problem on the programmable controller due to a
communication failure. To prevent this, configure an interlock circuit in the program, and determine
corrective actions to be taken between the external device and CPU module in case of a
communication failure.

® An absolute position restoration by the positioning function may turn off the servo-on signal (servo
off) for approximately 20ms, and the motor may run unexpectedly. If this causes a problem, provide
an electromagnetic brake to lock the motor during absolute position restoration.




[Design Precautions]

/\CAUTION

@® Do not install the control lines or communication cables together with the main circuit lines or power
cables. Keep a distance of 100mm or more between them. Failure to do so may result in malfunction
due to noise.

® During control of an inductive load such as a lamp, heater, or solenoid valve, a large current
(approximately ten times greater than normal) may flow when the output is turned from off to on.
Therefore, use a module that has a sufficient current rating.

® Time from when the CPU module is powered on or is reset to when it enters in RUN status depends
on the system configuration, parameter settings, and program size.

Design the program so that the entire system will always operate safely, regardless of the time.

[Installation Precautions]

/\WARNING

® Shut off the external power supply for the system in all phases before mounting or removing a
module. Failure to do so may result in electric shock or cause the module to fail or malfunction.

[Installation Precautions]

/\CAUTION

® Use the programmable controller in an environment that meets the general specifications in the
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection). Failure to
do so may result in electric shock, fire, malfunction, or damage to or deterioration of the product.

@® To interconnect modules, engage the respective connectors and securely lock the module joint
levers. Incorrect interconnection may cause malfunction, failure, or drop of the module.

® Do not directly touch any conductive parts and electronic components of the module. Doing so can
cause malfunction or failure of the module.

@ Securely connect an extension cable to the connectors of a branch module and an extension
module. After connections, check that the cable is inserted completely. Poor contact may cause
malfunction.

[Wiring Precautions]

/\WARNING

@ Shut off the external power supply for the system in all phases before wiring. Failure to do so may
result in electric shock or cause the module to fail or malfunction.

@ After installation and wiring, attach the included terminal cover to the module before turning it on for
operation. Failure to do so may result in electric shock.




[Wiring Precautions]

/\CAUTION

Ground the FG and LG terminals to the protective ground conductor dedicated to the programmable
controller. Failure to do so may result in electric shock or malfunction.

Use applicable solderless terminals and tighten them within the specified torque range.

If any spade solderless terminal is used, it may be disconnected when a terminal block screw comes
loose, resulting in failure.

Check the rated voltage and terminal layout before wiring to the module, and connect the cables
correctly. Connecting a power supply with a different voltage rating or incorrect wiring may cause a
fire or failure.

Connectors for external devices must be crimped or pressed with the tool specified by the
manufacturer, or must be correctly soldered. Incomplete connections may cause short circuit, fire, or
malfunction.

Securely connect the connector to the module.

Do not install the control lines or communication cables together with the main circuit lines or power
cables. Failure to do so may result in malfunction due to noise.

Place the cables in a duct or clamp them. If not, dangling cable may swing or inadvertently be pulled,
resulting in damage to the module or cables or malfunction due to poor contact.

Check the interface type and correctly connect the cable.

Incorrect wiring (connecting the cable to an incorrect interface) may cause failure of the module and
external device.

Tighten the terminal block screw within the specified torque range. Undertightening can cause short
circuit, fire, or malfunction. Overtightening can damage the screw and/or module, resulting in drop,
short circuit, or malfunction.

When disconnecting the cable from the module, do not pull the cable by the cable part. For the cable
with connector, hold the connector part of the cable. For the cable connected to the terminal block,
loosen the terminal screw. Pulling the cable connected to the module may result in malfunction or
damage to the module or cable.

Prevent foreign matter such as dust or wire chips from entering the module. Such foreign matter can
cause a fire, failure, or malfunction.

A protective film is attached to the top of the module to prevent foreign matter, such as wire chips,
from entering the module during wiring. Do not remove the film during wiring. Remove it for heat
dissipation before system operation.

To use the high-speed counter function, ground the shield cable on the encoder side (relay box).
Always ground the FG and LG terminals to the protective ground conductor.

Failure to do so may cause malfunction.

Mitsubishi programmable controllers must be installed in control panels. Connect the main power
supply to the power supply module in the control panel through a relay terminal block.

Wiring and replacement of a power supply module must be performed by qualified maintenance
personnel with knowledge of protection against electric shock.

For wiring methods, refer to the MELSEC-L CPU Module User's Manual (Hardware Design,
Maintenance and Inspection).




[Startup and Maintenance Precautions]

/\WARNING

@® Do not touch any terminal while power is on. Doing so will cause electric shock or malfunction.

@ Correctly connect the battery connector. Do not charge, disassemble, heat, short-circuit, solder, or
throw the battery into the fire. Also, do not expose it to liquid or strong shock.
Doing so will cause the battery to produce heat, explode, ignite, or leak, resulting in injury and fire.

@ Shut off the external power supply for the system in all phases before cleaning the module or
retightening the terminal block screw. Failure to do so may result in electric shock.

[Startup and Maintenance Precautions]

/\CAUTION

@ Before performing online operations (especially, program modification, forced output, and operating
status change) for the running CPU module from the peripheral device connected, read relevant
manuals carefully and ensure the safety. Improper operation may damage machines or cause
accidents.

® Do not disassemble or modify the modules. Doing so may cause failure, malfunction, injury, or a fire.

® Use any radio communication device such as a cellular phone or PHS (Personal Handy-phone
System) more than 25cm away in all directions from the programmable controller. Failure to do so
may cause malfunction.

@ Shut off the external power supply for the system in all phases before mounting or removing a
module. Failure to do so may cause the module to fail or malfunction.

@ Tighten the terminal block screw within the specified torque range. Undertightening can cause drop
of the component or wire, short circuit, or malfunction. Overtightening can damage the screw and/or
module, resulting in drop, short circuit, or malfunction.

@ After the first use of the product (module, display unit, and terminal block), the number of
connections/disconnections is limited to 50 times (in accordance with IEC 61131-2). Exceeding the
limit may cause malfunction.

@ After the first use of the SD memory card, the number of insertions/removals is limited to 500 times.
Exceeding the limit may cause malfunction.

@® Do not drop or apply shock to the battery to be installed in the module. Doing so may damage the
battery, causing the battery fluid to leak inside the battery. If the battery is dropped or any shock is
applied to it, dispose of it without using.

@ Before handling the module, touch a conducting object such as a grounded metal to discharge the
static electricity from the human body. Failure to do so may cause the module to fail or malfunction.

@ Before testing the operation by the positioning function, set a low speed value for the speed limit
parameter so that the operation can be stopped immediately upon occurrence of a hazardous
condition.




[Disposal Precautions]

/\CAUTION

® When disposing of this product, treat it as industrial waste. When disposing of batteries, separate
them from other wastes according to the local regulations. (For details on battery regulations in EU
member states, refer to the MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance
and Inspection).)

[Transportation Precautions]

/\CAUTION

® When transporting lithium batteries, follow the transportation regulations. (For details on the
regulated models, refer to the MELSEC-L CPU Module User's Manual (Hardware Design,
Maintenance and Inspection).)




@CONDITIONS OF USE FOR THE PRODUCT@®

(1) Mitsubishi programmable controller ("the PRODUCT") shall be used in conditions;
i) where any problem, fault or failure occurring in the PRODUCT, if any, shall not lead to any major
or serious accident; and
ii) where the backup and fail-safe function are systematically or automatically provided outside of
the PRODUCT for the case of any problem, fault or failure occurring in the PRODUCT.

(2) The PRODUCT has been designed and manufactured for the purpose of being used in general
industries.

MITSUBISHI SHALL HAVE NO RESPONSIBILITY OR LIABILITY(INCLUDING, BUT NOT LIMITED

TO ANY AND ALL RESPONSIBILITYOR LIABILITY BASED ON CONTRACT, WARRANTY, TORT,

PRODUCTLIABILITY) FOR ANY INJURY OR DEATH TO PERSONS OR LOSS OR DAMAGE TO

PROPERTY CAUSED BY the PRODUCT THAT AREOPERATED OR USED IN APPLICATION

NOT INTENDED OR EXCLUDED BY INSTRUCTIONS, PRECAUTIONS, OR WARNING

CONTAINED IN MITSUBISHI'S USER, INSTRUCTION AND/OR SAFETY MANUALS,

TECHNICAL BULLETINS AND GUIDELINES FOR the PRODUCT.

("Prohibited Application")

Prohibited Applications include, but not limited to, the use of the PRODUCT in;

* Nuclear Power Plants and any other power plants operated by Power companies, and/or any
other cases in which the public could be affected if any problem or fault occurs in the PRODUCT.

» Railway companies or Public service purposes, and/or any other cases in which establishment of
a special quality assurance system is required by the Purchaser or End User.

« Aircraft or Aerospace, Medical applications, Train equipment, transport equipment such as
Elevator and Escalator, Incineration and Fuel devices, Vehicles, Manned transportation,
Equipment for Recreation and Amusement, and Safety devices, handling of Nuclear or
Hazardous Materials or Chemicals, Mining and Drilling, and/or other applications where there is a
significant risk of injury to the public or property.

Notwithstanding the above, restrictions Mitsubishi may in its sole discretion, authorize use of the

PRODUCT in one or more of the Prohibited Applications, provided that the usage of the PRODUCT

is limited only for the specific applications agreed to by Mitsubishi and provided further that no

special quality assurance or fail-safe, redundant or other safety features which exceed the general
specifications of the PRODUCTs are required. For details, please contact the Mitsubishi
representative in your region.



INTRODUCTION

Thank you for purchasing the Mitsubishi MELSEC-L series programmable controllers.
This manual describes the functions of the external I/O interface of the LCPU and programming.

Before using this product, please read this manual and the relevant manuals carefully and develop familiarity with the
functions and performance of the MELSEC-L series programmable controller to handle the product correctly.
When applying the program examples introduced in this manual to the actual system, ensure the applicability and

confirm that it will not cause system control problems.

Please make sure that the end users read this manual.

B Relevant CPU modules: LO2CPU, L26CPU-BT, LO2CPU-P, and L26CPU-PBT

® This manual describes only built-in I/O functions for the CPU module.
For the functions except for built-in 1/0O functions of the CPU module, refer to the following.

MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
MELSEC-L CPU Module User's Manual (Built-In Ethernet Function)
MELSEC-L CPU Module User's Manual (Data Logging Function)
® Unless otherwise specified, this manual describes examples of assigning from X0 to XF for input numbers and from YO to
Y7 for output numbers in each function. For I/O number assignment, refer to the following.
MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

® Unless otherwise specified, Chapter 7 POSITIONING FUNCTION in this manual is described as using examples of the
setting, special relay, special register, dedicated instruction, error code and warning code supported for Axis #1.

@ Unless otherwise specified, Chapter 8 HIGH-SPEED COUNTER FUNCTION in this manual is described as using
examples of the setting, special relay, special register, dedicated instruction, error code and warning code supported for
CH1.



RELEVANT MANUALS

(1) CPU module user's manual

Manual name
<manual number (model code)>

Description

MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and
Inspection)

<SH-080890ENG, 13JZ36>

Specifications of the CPU modules, power supply modules, display unit,
branch module, extension module, SD memory cards, and batteries,
information on how to establish a system, maintenance and inspection,
and troubleshooting

MELSEC-L CPU Module User's Manual (Function Explanation, Program
Fundamentals)
<SH-080889ENG, 13JZ35>

Functions and devices of the CPU module, and programming

MELSEC-L CPU Module User's Manual (Built-In Ethernet Function)
<SH-080891ENG, 13JZ37>

The built-in Ethernet function of the CPU module

MELSEC-L CPU Module User's Manual (Data Logging Function)
<SH-080893ENG, 13JZ39>

The data logging function of the CPU module

(2) Programming manual

Manual name
<manual number (model code)>

Description

MELSEC-Q/L Programming Manual (Common Instruction)
<SH-080809ENG, 13JW10>

Detailed description and usage of instructions used in programs

(3) Operating manual

Manual name
<manual number (model code)>

Description

GX Works2 Version1 Operating Manual (Common)
<SH-080779ENG, 13JU63>

System configuration, parameter settings, and online operations
(common to Simple project and Structured project) of GX Works2

GX Developer Version 8 Operating Manual
<SH-080373ENG, 13JU41>

Operating methods of GX Developer, such as programming, printing,
monitoring, and debugging

(4) 1/0 module and intelligent function module manual

Manual name
<manual number (model code)>

Description

MELSEC-L I/0 Module User's Manual
<SH-080888ENG, 13JZ34>

Specifications and troubleshooting of the I/O module
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MANUAL PAGE ORGANIZATION

In this manual, pages are organized and the symbols are used as shown below.

The following page illustration is for explanation purpose only, and is different from the actual pages.

is used for
screen names and items.

1. shows operating
procedures.

O shows mouse
operations.™!

[ ]is used for items
in the menu bar and
the project window.

shows setting or
operating examples.

L1 shows reference
manuals.

5~ shows
reference pages.

711 Setting method

(1) Setting\parameters

(a), Operating\procedure
# 1. Open the "PLC Parameter” dialog box

3 [Project window s> [Parameter] >{[PLC parameter]
.
-

2. select the "0 Assignment” tab.

i
i
i
i
H
H

The chapter of
the current page is shown.

Item Description Reference
= Seect e ype o e conmected sl Page T Sesbon 712
oas vame e e s o o e conmected s PageTh e 7 12
e e ofpons e o e st P e T 1€
Start XY ‘Specify a start O number for each siot. Page 74, Section 7.15
Swich sl Configure the switch seting of the builtin 10 or intelligent function modules. Page 74, Section 7.1.8 S
e e F The section of
rer T Gt s o2
I ° [—— .
i et LD Gparaton Mode st Encr H
10 Response Teme SE the current page is shown.
g
Za

Seiting "Start X/Y" enables modification on the start O numbers assigned fo connected modules.

[Ex] fvnen *1000° is specified in "Start X/¥" to the slot where a 16-point module is connected, the assignment
range of an input module is changed to X1000 to X100F.

For details, refer to the following.
4 [ MELSEC-L CPU Module User's Manual (Funciion Explanation, Program Fundamentals)

Point

Setthe type of the connected moduie in “Type". Setting a different type results in “SP.UNIT LAY ERR "
Foxihe intsligent function modue, the /0 points must also be the same in addition to the /0 assignment seting

{| (5 |Page 30, Section 42.2)

When an intellgent module is connected, /O assignment can be omiied by selecting connected modules from “Intelligent
Function Module® in the Project window.

*1 The mouse operation example is provided below. (For GX Works2)

Menu bar

Point Pshows notes that
requires attention.

@ shows useful

information.

s GX Works2 (Unszet Project) - [[PRG] MAIN]

A window selected in the view selection area is displayed.

View selection area

Find/Replace  GCompile  Wiew Online  Dsbug  Diaeno:
.
O [Online] o> [Write to PLC...]
Select [Online] on the menu bar,
and then select [Write to PLC...]. i Navigation X o] [PRG] MAIN
o
Chea o 2 8 |
2 Parameter
. =3 Intellieznt Function Module
D Project window 5> [Parameter] €} Global Device Comment
5> [PLC Parameter] = gg‘i’am Settine
Select [Project] from the view selection = Eﬂmm
. . ak] MAIN
area to open the Project window. By Local Devies Comment
In the Project window, expand [Parameter] and # g Device Memary
select [PLC Parameter]. Devios Initial Vakie
‘ Project
o] L.,,]‘ User Library
!i Gonnection Destination
_—
»
Unlabeled
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Pages describing instructions are organized as shown below.
The following page illustration is for explanation purpose only, and is different from the actual pages.

|nstruct|on name - 'CHAPTER 6 SOCKET COMMUNICATION FUNCTION
6.4.2 Disconnecting a connection (SP.SOCCLOSE)
Execution condition of the instruction
\
ind . .
EP.SOCCLOS ——spsocciost [uo [ & [ & Structure of the instruction
in the ladder mode
ntermal device o0 Consta
Oshows the devices Settngaata [T T RZR T ‘ == = | 5 |=
applicable to the instruction ) - | e o - o -
B - = - i —
*1  File registers set for each local device or program cannot be used.
o == Setting side
Descriptions of | ; 9 . .
’ {1} Setting data User : Device value is set by the user.
setting data and data type Setling data Description Setby | Damype X X .
0 T — Er— System: Device value is set by
) Connection number (Setting range: 1 1o 16) User BN 1601 the CPU module.
® [ TS ————p—— [rere—
Start number of the device which tums on for one scan upon - =
® completion of the insiruction ! " System Bt E 3
(B1+1 also tums on when fajed. 1
— i
- E]
Descriptions of €_(2) Control data / k3
control data (if any) Device Item Description Setting range Setby § é
@0 | Sysemass — — — it
Compleion status is stored z<
G| oot - s J B2
Other than 0000x: Falled (Error code) =

Detailed descriptions 4(3) Function
of the Instructlon This instruction closes a connection specified in §9. (Disconnection of a connection)
The result of the SP.SOCCLOSE instruction can be checked with the completion device, ©) +0and © + 1.
+ Completion device @ +0
Tumns on in the END processing of a scan after completion of the SP.SOCCLOSE instruction, and tums off in
the next END processing.
+ Completion device (@) + 1
Tums on or off according to the result of the SP.SOCCLOSE instruction.

State Description
m’:‘mﬂ Remains off
When failed “Tums on in the END processing of a scan after completion of the SP.SOCCLOSE instruction, and tums off
in the next END processing.
Conditions for the error and 4(4) Error
A detection of an operation efror tums on the Error flag (SMO0) and a corresponding error code is stored in SDO
error codes nen
For the errors not described in
H H + The connection number specified for &) is other than 1 1o 16.

this manual, refer to the following. (Error sode: 4101)

EQ MELSEC-Q/L Programming + The device numbers specified for & and @ exceed the device point range.
Manual (Common Instruction)

(Eror code: 4101)
« Aninvalid device is specified.
(Error code: 4004)

- i(5) Program example
When M2000 s fumed on or when the connected device disconnects connection No.1, connection No.1 is
disconnected by the following program.

- Device used
. Device number Application
Simple program example(s) o128 Gpon conpicton sgnal
and descriptions of the devices used SD1284 Opon request signal
D200 'SP.SOCCLOSE instruction control data
M200 SPSOCCLOSE instruction completion device
« Program
i MidT
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* Instructions can be executed under the following conditions.

Execution condition | Any time During on On the rising edge During off On the falling edge

Symbol No symbol

» The following devices can be used.

Internal device Link direct Intelligent Index
Setting File . . . Constant .
. (system, user) register device JO\O | function module | register o Others™®
Bit Word Bit Word device UC\GO Zn
X, Y, M, L, T, ST, C, P 1,J,U,D,
Applicable | S,M,F,B, | D, W, SD, X, DY, N,
device™! SB, FX, SW, FD, R.ZR o vbet z KH.ES$ BL, TR,
FY™ @O BL\S,V

*1 For details on each device, refer to the following.

[ ] MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)
*2 FX and FY can be used for bit data only, and FD for word data only.
*3 In the "Constant" and "Other" columns, a device(s) that can be set for each instruction is shown.

* The following data types can be used.

Data type Description
Bit Bit data or the start number of bit data
BIN 16-bit 16-bit binary data or the start number of word device
BIN 32-bit 32-bit binary data or the start number of double-word device
BCD 4-digit Four-digit binary-coded decimal data
BCD 8-digi Eight-digit binary-coded decimal data
Real number Floating-point data
Character string Character string data
Device name Device name data
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TERMS

Unless otherwise specified, this manual uses the following terms.

Term

Description

CPU module

The abbreviation for the MELSEC-L series CPU module

Power supply module

The abbreviation for the MELSEC-L series power supply module

Branch module

The abbreviation for the MELSEC-L series branch module

Extension module

The abbreviation for the MELSEC-L series extension module

END cover

A cover to be attached to the right side of the rightmost MELSEC-L series module

Display unit

A liquid crystal display to be attached to the CPU module

Extension cable

The abbreviation for the MELSEC-L series extension cable

LCPU

Another term for the MELSEC-L series CPU module

Programming tool

A generic term for GX Works2 and GX Developer

GX Works2

The product name of the software package for the MELSEC programmable controllers
GX Developer
Encoder One of the pulse generators that converts input data into binary data (on and off)

Near-point watchdog

A switch used in positioning systems, placed in front of the starting point of a workpiece. When this switch
turns on, the feed speed is switched to creep speed. Therefore, the deceleration time is required while this
switch is on.

A signal that indicates the normal status of a servo amplifier. A servo amplifier is operable only when it is

Servo on o .

normal and this signal is on.

A motor that rotates according to a command. This motor is highly responsive, therefore frequent and rapid
Servo motor start and stop are available with high precision. DC and AC type motors are available as well as high power

motors. Feedback control is available with the included pulse generator that detects the number of rotations.

Stepping motor

A motor that rotates by the predetermined angle for every pulse. The number of rotations is proportional to
the number of pulses. A small power motor is applied, and it rotates accurately without feedbacks. Do not
overload the motor, otherwise it will be out of step.

Zero signal

PGO of a pulse generator (encoder), that is detected once in one rotation.

Drive unit (servo amplifier)

A unit used to amplify the power and control the motor in the operation by the positioning function since the
signals, such as pulses, that are output from the CPU module are low voltage and small current. The unit,
also called a servo amplifier, is provided with a servomotor and step motor.

Pulse generator

A device that generates pulses. For example, by attaching this device on a motor axis, pulses can be
generated by the rotation of the axis.

Warning

Different from an error, a warning is a minor error that does not terminate or stop the operation even if it is
detected.

PWM

The abbreviation for pulse-width modulation, a method of changing a ratio of on width to off width of a pulse
wave

16
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CHAPTER 1 ovERVIEW

The LCPU is equipped with the following built-in I/O functions.
The built-in 1/0 functions allow constructing a small-scale system using the LCPU module alone because dedicated
modules for these functions are not required. Therefore, the system cost can be reduced.

» General-purpose input function

» General-purpose output function

* Interrupt input function

* Pulse catch function

« Positioning function

*» High-speed counter function

General-purpose input function, interrupt input function, and
pulse catch function

7

General-purpose
output function

Positioning function

High-speed counter
function
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(1) Number of points used for each function

X0 to XF and YO to Y7 are sorted for each function.

CHAPTER 1 OVERVIEW

Number of points

Function Available range
Input Output
General-purpose . ) . .
) ] 0 to 16 points (input signal) 0 to 16 points —
input function
General-purpose . . .
0 to 8 points (output signal) — 0 to 8 points

output function

Interrupt input
function

0 to 16 points (input signal)

0 to 16 points

Pulse catch function

0 to 16 points (input signal)

0 to 16 points

High-speed counter

0to 2CH
* Input signal: 0 to 5 points (points/channel)
(depending on settings)

* When using only one
channel:
0 to 5 points

» When using only one
channel:
0 to 2 points

ion™! * When using two channels » When using two channels
function + Output Signal: 0 to 2 points (points/channel) ) 9 . 9
(depending on settings) simultaneously: simultaneously:
P o 9 0 to 10 points 0 to 4 points
0 to 2 axes ) ) . .
. . ) ) * When using only one axis: * When using only one axis:
I Input: 0 to 6 points (points/axis) (depending ) )
Positioning ) 0 to 6 points 2 to 3 points
. on settings) ) .
function™’ * When using two axes * When using two axes

Output: 2 to 3 points (points/axis) (depending
on settings)

simultaneously: 0 to 12 points

simultaneously: 4 to 6 points

*1 Assignment of some signals used for the high-speed counter function and positioning function (such as A phase, B
phase, and near-point watchdog) are fixed. When using these functions, no signal can be assigned in place of the
signals.
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CHAPTER 2 EXTERNAL I/0 SPECIFICATIONS

This chapter describes internal circuits, pin numbers and corresponding signal names, and specifications of external

1/0 interface.

For connectors used for external wiring, refer to MELSEC-L CPU Module User's Manual (Hardware Design,
Maintenance and Inspection).

(1) Input specifications

Item

Specification

Signal name

Rated input voltage

Rated input current

High-speed input (INO-IN5) Standard input (IN6-INF)
24V input Differential input 24V input
24VDC (+20%/-15%, ripple ratio 24VDC (+20%/-15%, ripple ratio
within 5%) EIA Standard RS-422-A within 5%)
6.0mA (TYP.) (At 24VDC) Differential line driver level 4.1mA (TYP.) (At 24VDC)

ON voltage/ON current

19.0V or higher/5.0mA or higher

OFF voltage/OFF current

8V or lower/1.5mA or lower

(AM26L31 (Manufactured by

19.0V or higher/3.5mA or higher
Texas Instruments Incorporated)

8V or lower/1.0mA or lower

or equivalent)
Input resistance 3.8kQ 5.6kQ
On 10us or less 100ps or less
Response time
Off 10us or less 100us or less

Withstand voltage

510VAC for 1 minute between input terminal and internal power supply (altitude: 0 to 2000m)

Insulation rasistance

10MQ or higher between input terminals and internal power supply (500VDC insulation resistance

tester)

Wiring method for common

Independant common

- ‘ 10 points/common

The following shows a temperature derating curve for the input signal.

16
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10

Simultaneous on points (point)

20
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«— Input voltage:
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CHAPTER 2 EXTERNAL 1/O SPECIFICATIONS

(2) Output specifications

Item Specification
Signal name Output (OUT0-OUT7)
Rated load voltage 510 24VDC
Rated load current 0.1A/point
Maximum voltage drop at ON 0.2V (TYP.)
Leakage current at OFF 0.1mA or lower
Response On 1us or less (rated load, resistive load)
time Off 1us or less (rated load, resistive load)
Withstand voltage 510VAC for 1 minute between input terminal and internal power supply (altitude: 0 to 2000m)
Insulation rasistance 10MQ or higher between input terminals and internal power supply (500VDC insulation resistance tester)
Wiring method for common LO2CPU, L26CPU-BT: 8 poi.nts/common (sink type)

LO2CPU-P, L26CPU-PBT: 8 points/common (source type)

(3) Signal assignment of the connector for external devices

L1 _
L02CPU —
MODE ERR.
£ RUN  I/OERR. B20 | 0 0| A20
BAT. USER = B19 (DO O A19
B18 |0 0| A18
[ B17 |0 0| A17
B16 |0 0| Al6
B15 |0 0| A15
B14 |0 0| Al4
B13 |0 0| A13
A B12 |0 0| A12
L B11 | 0 0| A11
G N L D B10 |0 0| A10
Y4 B0O9 | 0 1| A09
—— B08 [0 0| A08
:F@ —_— BO7 | 0 0| AO7
B0O6 [0 0| AOB
[:) Boz| o o [Paos
—llpg BO4 |0 0| AO4
[T — I U B03 | 0 0| AO3
o 5 B02 |0 o | Ao2
& ]]l = BO1 | 0 0| AO1
q ] B D -
= 6
= O
= 7|
] | S=S S

Eﬁ.

Viewed from the front of the module
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(4) Internal circuits

(a) LO2CPU, L26CPU-BT

Signal name*2

Classification External wiring Pin number Internal circuit =
ine Aline
24VDC
-~ 11 B2o A20 High-speed 24V | High-speed 24V
}_ 3610 input (INO-24V) | input (IN2-24V)
. 12w High-speed High-speed
Pt B19 A19 g o — - differential differential
6800 ZZOQ_L ilv= L | input (INO-DIFF) | input (IN2-DIFF)
U 1/10W High-speed High-speed
B18 | A18 ! input common input common
(INO-COM) (IN2-COM)
B17 | A17 High-speed 24V | High-speed 24V
36K0 input (IN1-24V) | input (IN3-24V)
12w High-speed High-speed
B16 | A16 G g — 5 differential differential
ss00 [1 292 £l T | input (NI-DIFF) | input (IN3-DIFF)
1/10W T = High-speed High-speed
B15 | A15 ! input common input common
(IN1-COM) (IN3-COM)
B14 | A14 High-speed 24V | High-speed 24V
36K0 input (IN4-24V) | input (IN5-24V)
12w High-speed High-speed
Input B13 A13 O S - differential differential
6800 ZZOQ_L il v= L | input (IN4-DIFF) | input (IN5-DIFF)
1/10W T High-speed High-speed
B12 | A12 ! input common input common
(IN4-COM) (IN5-COM)
Standard input common
B11 | A11 (INCOM)
ﬂ@] Standard input | Standard input
1/10W andard inpu andard inpu
B10 | A10 _:—5st (ING) (IN7)
1/3W T7KkQ ‘
110w = Standard input | Standard input
B09 | A9 ——F—
5.6kQ ) (IN8) (IN9)
1/10W Standard input | Standard input
e
BO8 | A08 5.6kQ . (INA) (INB)
Bo7 | A07 —4:»—1/10W Standard input | Standard input
W L () (o)
1w Standard input | Standard input
andard inpu
BO6 | AO6 | s50x0 andard inpu
1/3W (INE) (INF)
— BO5 | A05 Output (OUTO) | Output (OUT1)
j)_ Insulating
element
Load
B04 | A04 Insulating Output (OUT2) | Output (OUT3)
_L> element
Load
Output B03 | A03 Insulating Output (OUT4) | Output (OUT5)
_L> element
& — " o2 | A2 DI Output (OUT6) | Output (OUT?)
element
Fuse + |—_
5 10 24VDGC BO1 | AO1 Output common (OUTCOM)

*1 High-speed inputs can be connected based on the 24V input mode or differential input mode.

*2

« Positioning function: [~ = Page 48, Section 7.2.1
« High-speed counter function: [ 5 Page 185, Section 8.2.1

For signal names when using the positioning function or high-speed counter function, refer to the following.



(b) LO2CPU-P, L26CPU-PBT

CHAPTER 2 EXTERNAL 1/O SPECIFICATIONS

Signal name2

Classification External wiring Pin number Internal circuit =
B line Aline
High-speed High-speed
B20 A20 24V input 24V input
3.6kQ (IN0-24V) (IN2-24V)
2w High-speed High-speed
B19 | A19 ¢ -_-_L differential input differential input
680Q 220Q ilv= L (INO-DIFF) (IN2-DIFF)
1710w T High-speed High-speed
B18 A18 ! input common input common
(INO-COM) (IN2-COM)
High-speed High-speed
B17 A17 24V input 24V input
3.6kQ (IN1-24V) (IN3-24V)
2w High-speed High-speed
S — differential input differential input
B16 | A16 zon_L i (IN1-DIFF) (IN3-DIFF)
6800 &l YsT T :
110W T High-speed High-speed
B15 A15 ' input common input common
(IN1-COM) (IN3-COM)
High-speed High-speed
B14 A14 24V input 24V input
3.6k (IN4-24V) (IN5-24V)
2w High-speed _fl;ligh-s_pet_ed
Input B13 A13 g g S— differential input differential input
P 6800 22OQ_L il vz (IN4-DIFF) (IN5-DIFF)
110w T High-speed High-speed
B12 A12 ' input common input common
(IN4-COM) (IN5-COM)
2:1:/30 Standard input common
—{+—{ B11 A11 (INCOM)
- TEE) | sonmon | sondaramn
1/10W andard inpu andard inpu
& ——— B10 | A0 = (ING) INT
5.6kQ ) )
1/3W Q "
'_/ B09 | A09 110W - Standard input Standard input
I
50K _ (IN8) (IN9
1710w Standard input Standard input
———
B08 | A08 56K0 J (INA) (INB)
'_/ _4:.—1/1 ow Standard input Standard input
BO7 | A07 5.6kQ (INC) (IND)
T
- Standard input Standard input
B06 | A06 | 56kQ (INE) (INF)
1/3W
Load _flzjl_ Insulating Outout outout
2 element utpu utpu
— BO5 | A0S — (OUTO) (OUT1)
= Insulating Outout Outout
— BO4 | AO4 $.—<|_ element (OU"?’Z) (OUPFB)
Lond _%—qu_ Insulating Outont oot
Oal
Output B03 | A03 — element (Otijq_:) (Oliﬁ_xé)
- Insulating Output Output
— B02 | A2 B Dot Qutput Ouput
-—-Fuse o Output common
| B01 AO1 (OUT24V)
5 to 24VDC

*1 High-speed inputs can be connected based on the 24V input mode or differential input mode.

*2 For signal names when using the positioning function or high-speed counter function, refer to the following.

« Positioning function: [ = Page 48, Section 7.2.1
« High-speed counter function: [~ Page 185, Section 8.2.1
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(5) 1/0 connector pin numbers and corresponding I/O signals

Pin Cate- T Correspondence | Corresponding Pin Cate- T Compatibility | Corresponding
e e
number | gory el for line driver 1/0 signal number | gory ot with line driver 1/0 signal
B20 A20
High- High-
B19 X0 A19 X2
speed O speed O
B18 A18
B17 A17
High- High-
B16 X1 A16 X3
speed O speed o
B15 A15
B14 Al4
High- High-
B13 Input X4 A13 Input X5
neu speed O npu speed O
B12 A12
B11 Input common A1 Input common
B10 Standard — X6 A10 Standard — X7
B09 Standard — X8 A09 Standard — X9
BO8 Standard — XA A08 Standard — XB
BO7 Standard — XC AO7 Standard — XD
B06 Standard — XE A06 Standard — XF
B05 High- — Y0 AO5 High- — Y1
speed speed
B04 High- — Y2 AO4 High- — Y3
speed speed
BO3 Output | High- o va AO3 Output |  High- o Y5
speed speed
B02 High- - Y6 A02 High- - Y7
speed speed
BO1 Output common" A01 Output common™

*1 B01 and AO1 are used as negative common on the LO2CPU and L26CPU-BT, while they are used as positive common
on the LO2CPU-P and L26CPU-PBT.
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(6) Input signal assignment

CHAPTER 2 EXTERNAL 1/O SPECIFICATIONS

O: Selectable, x: No combination

Function
External General-
input signal | purpose In.terrupt Pulse High-speed counter Positioning
input input catch

X0(High-speed) @) o o) Counter CH1 A Phase™ x'3

X1(High-speed) O o O Counter CH1 B Phase ™ x"3

X2(High-speed) 0 o™ e Counter CH2 A Phase™ x"3

X3(High-speed) (@) o™ O Counter CH2 B Phase™ x"3

X4(High-speed) (@) 0] O Counter CH1 Z Phase? Axis #1 Zero Signal

X5(High-speed) O O @) Counter CH2 Z Phase? Axis #2 Zero Signal 2
X6(Standard) (@) @) O Counter CH1 Function Input 2 Axis #1 External Command Signal 2
X7(Standard) (@) O O Counter CH2 Function Input2 Axis #2 External Command Signal 2
X8(Standard) @] O O Counter CH1 Latch Counter’? Axis #1 Drive Module READY Signal
X9(Standard) (@) (@) O Counter CH2 Latch Counter 2 Axis #2 Drive Module READY Signal 2
XA(Standard) e} e} e x"3 Axis #1 Near-point Dog Signal 2
XB(Standard) (0] 0] O x"3 Axis #2 Near-point Dog Signal?
XC(Standard) 0] 0] O x"3 Axis #1 Upper Limit Signal 2
XD(Standard) (@) (@) (@) x"3 Axis #2 Upper Limit Signal
XE(Standard) o) e} e x3 Axis #1 Lower Limit Signal?
XF(Standard) (@] @] O x"3 Axis #2 Lower Limit Signal 2

*1 When using CH1 for the high-speed counter function, X0 and X1 cannot be used as interrupt inputs. Also, when using
CH2 for the high-speed counter function, X2 and X3 cannot be used as interrupt inputs.

Other functions such as the general-purpose input can be used.

*2 When this signal is not required, the input signal can be used for other functions such as the general-purpose input.
*3 When the high-speed counter function or positioning function is selected, this signal is not used for that function. This
signal can be used for another function such as the general-purpose input function.
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(7) Output signal assignment

O: Selectable, x: No combination

Function
External
. General- i .
output signal High-speed Counter Positioning
purpose output

YO 0] CH1 Coincidence Output No.1""! x"3

Y1 O CH2 Coincidence Output No.1" x3

Y2 @] CH1 Coincidence Output No.22 Axis #1 Deviation Counter Clear '
Y3 (@) CH2 Coincidence Output No.2"2 Axis #2 Deviation Counter Clear !
Y4 0) x"3 Axis #1 CW/PULSE/A Phase Output”
Y5 0 x"3 Axis #2 CW/PULSE/A Phase Output '
Y6 o) x3 Axis #1 CCW/SIGN/B Phase Output '
Y7 0) x"3 Axis #2 CCW/SIGN/B Phase Output”!

*1 This signal must be used depending on parameter settings.
When this signal is not used, the output signal can be used for the general-purpose output function.

*2 When this signal is not used, the output signal can be used for the general-purpose output function.

*3 When the high-speed counter function or positioning function is selected, this signal is not used for that function. This
signal can be used for the general-purpose output function.

(8) Simplified chart of /0O signals

The following shows a simplified chart of I/O signals for the high-speed counter function and positioning function.

High-speed Counter Positioning
CH1 CH2 Axis#1 Axis#2
X4 X5
X0 X2 X6 X7
X1 X3 X8 X9
X4 X5 XA XB
X6 X7 XC XD
X8 X9 XE XF
YO Y1 Y2 Y3
Y2 Y3 Y4 Y5
Y6 Y7

(9) External input signals (X0 to XF) when using the functions

The on/off statuses of the external input signals (X0 to XF) are reflected to the input devices (X0 to XF) in the

program when using any built-in I/O functions (except the pulse catch function). When using the pulse catch

function, an input device is turned on for one scan by detecting the rising edge of the external input signal

(I_=" Page 36, CHAPTER 6).

When selecting positioning function or high-speed counter function, an input signal that is not used due to settings

of the functions operates as the general-purpose input.

The INO to IN F LEDs indicate statuses of the external input signals (X0 to XF). However, the indicating status is not affected
by turning on or off the input devices (X0 to XF) in the program.



CHAPTER 2 EXTERNAL 1/O SPECIFICATIONS

(10)External output signals (Y0 to Y7) when using the functions

The external output signals (YO to Y7) reflect the output statuses of the functions selected from the general-
purpose output, positioning, and high-speed counter function. Therefore, the output statuses are not affected by
turning on or off the output devices (YO to Y7) in the program when using the output signals for the positioning or
high-speed counter function.

In addition, the output devices (YO to Y7) do not reflect statuses of the output signals used for the positioning or
the high-speed counter function.

The OUT 0 to OUT 7 LEDs indicate statuses of the external output signals. So the output statuses of the output devices (YO
to Y7) are indicated when the output signals are used for the general-purpose output. Actual output statuses of the
positioning or the high-speed counter function are indicated when the output signals are used for the functions. (The
indicating status is not affected by turning on or off the output devices in the program.)

(11)Monitoring by the programming tool

To check the I/O settings, open the "I/O Monitor" dialog box of the programming tool.

O [Tool] =>[Built-in /O Module Tool]

/0 Monitor X
Input Signal Cutput Signal
Input signal Setting details Qutput signal Error kime output mode
®¥0 | Counter CH1 A phase 10kpps Y0 |@eneral oukput Clear
¥l Counter CH1 B phase 10kpps 1 General oukput Clear
¥2  |Counter CHZ A phase 10kpps Y2 |Axis 1 deviation counter clear Clear
¥3  |Counter CHZ B phase 10kpps 3 | Axis 2 deviation counter clear Clear
¥4 |Axis 1 zero signal 1ms 4 | Axis 1 CW/PULSESA phase output Clear
¥5  |Axis 2 zero signal 1ms Y5 | Axis 2 CW/PULSESA phase output Clear
¥6  |@eneral input 10ms Y6 | Axis 1 COWSIGN/E phase output Clear
¥7  |@eneral input 10ms Y7 |Axis 2 COWYSIGN/E phase output Clear
¥8  |Generalinput 10ms
¥9  |General input 10ms
¥0A | Axis 1 near-point dog signal 10ms
¥0B  |Axis 2 near-point dog signal 10ms
¥0C  |General input 10ms
0D |General input 10ms
¥0E  |General input 10ms
¥OF | General input 10ms

For details, refer to the following.
GX Works2 Version1 Operating Manual (Common).
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CHAPTER 3 GENERAL-PURPOSE INPUT
FUNCTION

This function uses the built-in external input signals (16 points) as general-purpose inputs to read the on/off status of
external devices such as switches and sensors.
The on/off status of the external input signals are refreshed to the input device (X0 to XF) and used in programs.

(1) Parameter setting

Set the input signal and input response time value.

L'® Project window =>[Parameter] =>[PLC Parameter] =>"Built-in I/0O Function Setting" tab

Select a response time.
Select "General-purpose input".

Input Signal
Input Signal Function Selection L Respf:nnpsLnlatTimIV Interrgﬂpﬁ;;:écrnlessmg
#ni |izeneral Input - |0.1ms - |Rising -
#nl |Interrupt Input - |ims + |Falling -
#ne [Counter CHE & Phase - |lms » |Rising hd
¥na [Counker CHZ B Phase w [1ms + |Rising -
wnd |Auxis #1 Zero Signal - |lms ~ |Rising -
#n5 [Pulse Catch - [0.2ms  ||Rising -
wn& [General Input w |10ms + |Rising -
wn7 |imeneral Input - | 10ms - |Rising -
#ng [General Input | 10ms » |Rising hd
#n2 [General Input w |10ms  |Rising -
wnd [Axis #1 Mear-poink Dog Signal w |10ms + |Rising -
“ng |i=eneral Input - | 10ms - |Rising -
#niC [General Input | 10ms » |Rising hd
¥nD [General Input w |10ms + |Rising -
“nE |imeneral Input - | 10ms - |Rising -
#nF [General Input | 10ms » |Rising hd

(2) External input signal types

The following two types are available.
» High-speed input: X0 to X5 (6 points)
« Standard input: X6 to XF (10 points)

(3) Read timing for external input signals

The on/off statuses of the external input signals are reflected to input devices (X0 to XF) by performing the refresh
at execution of END instructions. Therefore, a delay for one scan (maximum) occurs from when an external input
signal changes until when the input device turns on.

(4) Direct input
When using the external input signals for the direct input devices (DXO0 to DXF), the external input statuses are
read at execution of sequence instructions using the direct input devices.
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CHAPTER 3 GENERAL-PURPOSE INPUT FUNCTION

(5) Partial refresh

The LCPU can read the current external input status by executing partial refresh using the RFS instruction to the
input device (X0 to XF). For the RFS instruction, refer to the following.

MELSEC-Q/L Programming Manual (Common Instruction)

(6) Performance specifications

The following is the performance specifications of the general-purpose output function.

Item Description
Points 10
Input voltage/current 24VDC, 4.1mA (TYP.)
Standard input
Minimum input response time 100us
Input response time setting 0.1ms/1ms/5ms/10ms/20ms/70ms
Points 6
DC input 24VDC 6.0mA (TYP.)
) ) EIA Standard RS-422-A Differential line driver level
Input voltage/current Differential
High-speed input inout AM26L31 (manufactured by Texas Instruments
P Incorporated) or equivalent
Minimum input response time 10ps
Input response time setting”! 0.01ms/0.1ms/0.2ms/0.4ms/0.6ms/1ms

*1 The shorter the input response time is, the more the module is susceptible to noise. When setting the input response
time, check that the module will not be affected by noise. For details of measures against noise, refer to the following.

[ 7] MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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CHAPTER 4 GENERAL-PURPOSE OUTPUT

FUNCTION

30

This function uses the built-in external output signals (8 points) as general-purpose outputs for external devices such
as lamps.
By turning on/off the output device (YO to Y7) in programs, the LCPU can output the signals externally.

(1) Parameter setting

Set the output signal and error time output mode.

L'® Project window =>[Parameter] =>[PLC Parameter] =>"Built-in I/O Function Setting" tab

Select an error time output mode.
Select "General Output".

Cukput Signal

Cutput Signal Function Selection Y OElrt::DL:tTr:ﬂn;l;eV
¥nl |General Oukput w» |Haold -
¥nl |@eneral Subpuk w |Clear -
Y2 |Axis #1 Deviation Counter Clear - |Clear -
¥na |Axis #2 Deviation Counker Clear w |Clear -
Wnd | Ais # 1 CWIPULSESA Phase Oukput w |Clear -
¥nS |Axis #2 CWIPULSESA Phase Oukput - |Clear -
¥ | Axis # 1 COWISIGHIE Phase Oukput - |Clear -
¥nE | Axis #2 COWISIGHIE Phase Oukput - |Clear -

(2) External output timing

On/off statuses of the output devices are reflected to external outputs (YO to YF) by performing the refresh at
execution of the END instructions. Therefore, a delay for one scan (maximum) occurs from when an external
device turns on/off in programs until when the external output is reflected.

(3) Direct output

When using the output devices (YO0 to Y7) for the direct output devices (DYO to DY7), on/off statuses of the
devices are reflected to external outputs by instructions such as the SET instructions to the devices.

(4) Partial refresh

The output device status (only specified range) is reflected to the external output by executing partial refresh

using the RFS instruction to the output device (YO0 to Y7). ( MELSEC-Q/L Programming Manual (Common
Instruction)).



CHAPTER 4 GENERAL-PURPOSE OUTPUT FUNCTION

(5) Error time output mode

Select Hold or Clear for output statuses of the output devices (Y0 to Y7) when an error to stop the program
occurs. (This is not setting for output of the output modules and the intelligent function modules. For details on
setting of the error time output mode for modules, refer to the following.

MELSEC-L CPU Module User's Manual (Function Explanation, Program Fundamentals)

(6) Performance specifications

The following is the performance specifications of the general-purpose output function.

o Description
em
L02CPU, L26CPU-BT L02CPU-P, L26CPU-PBT

Output type Sink type Source type
Points 8
Output voltage/current 51to 24VDC, 0.1A

On 1us or less (rated load, resistive load)
Response time

Off 1us or less (rated load, resistive load)
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CHAPTER 5 INTERRUPT INPUT FUNCTION

This function executes an interrupt program when triggered by the input signal (X0 to XF).

(1) Parameter setting
Set the input signal, input response time value, and interrupt processing condition.

L@ Project window =>[Parameter] =>[PLC Parameter] =>"Built-in 1/O Function Setting" tab

Select a response time. .
Select an interrupt

Select "Interrupt input". —— processing condition.
Input Signal

Input Signal Function Selection ' Respf:nnniLétTimV Interrlélop;;ﬁcnessmg
%m0 |Inkerrupk Input  |0.4ms + |[Falling -
¥nl |Inkerrupk Input - |[ims w |Falling -
¥n2 |Counter CHZ A Phase - |lms + |Rising -
¥n3 |Counter CHZ B Phase - |lms + |Rising -
¥nd |Axis #1 Zero Signal - |lms + |Rising -
¥nS |Pulse Catch « |0.2ms + |Rising -
¥n6 |General Inpuk - |10ms + |Rising -
¥n7 |General Inpuk - |10ms + |Rising -
¥mia |General Inpuk - |10ms + |Rising -
¥n3 |General Inpuk - |10ms + |Rising -
wnf [Axis #1 MNear-point Dog Signal - |10ms + |Rising -
¥nB |General Inpuk - |10ms + |Rising -
#nC |General Inpuk - |10ms + |Rising -
#nD |General Inpuk - |10ms + |Rising -
¥nE |General Inpuk - |10ms + |Rising -
¥nF |General Inpuk - |10ms + |Rising -
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CHAPTER 5 INTERRUPT INPUT FUNCTION

(2) Interrupt pointer assignment and interrupt priority

The following shows interrupt pointers corresponding to input signals (X0 to XF)

I/O signals Interrupt pointer Priority"!
X0 10 5
X1 11 6
X2 12 7
X3 13 8
X4 14 9
X5 15 10
X6 16 11
X7 17 12
X8 18 13
X9 19 14
XA 110 15
XB 111 16
XC 112 17
XD 113 18
XE 114 19
XF 115 20

*1 The priority 1 to 4 are used for interrupt pointers 128 to 131 (interrupt by build-in timers)

Interrupt pointer numbers can be changed.(_ = Page 34, (2) (a))
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(a) Changing the interrupt pointer numbers
1. Click the memstranesesns| button in the "PLC System" tab.
L' @) Project window =>[Parameter] =>[PLC Parameter] =>[PLC System]
2. Setthe interrupt pointer start No., interrupt pointer count, start /0 No., and start Sl No.
3. cClickthe = | button to exit.
ElWhen assigning the interrupt inputs X0 and X1 to the interrupt pointers 150 and later.

Intelligent Function Module Interrupt Pointer, Setting §|
FLC Side Intelligent Module Side -
Inkerrupt Pointer | Interrupt Pointer
Stark Mo, Counk Skark Ij0 Mo, Start 51 Ma.
50 Z y 0oo0 0

' |
p
p
L1
L1
L1
L1
y
y
p
p
L1
L1

L1 -

Check | End | Cancel |

* Precautions
When the range of interrupt input that is specified in the "Intelligent Function Module Interrupt Pointer
Setting" and the interrupt input is not selected for the built-in I/O function in the range, "PARAMETER
ERROR" (error cord: 3000) occurs.
The following shows a correct example and an incorrect example of assigning the interrupt inputs to the
interrupt pointers 150 and later as shown above.

« Correct example
As shown below, the interrupt inputs are set within the range specified in "Intelligent Function Module
Interrupt Pointer Setting", so the error will not occur.

Input signal function selection: X0 and X1 are set to the interrupt inputs.

Input Signal Function Selection Res

1ms
1ms
1ms
1ms

¥n0 |Inkerrupt Inpuk
¥nl |Inkerrupt Inpuk
¥n2 |General Input
¥n3 |General Input

LRERERE]

« Incorrect example
As shown below, input signal X2 and X3 are set to the interrupt inputs, but no interrupt input are set
within the range specified in "Intelligent Function Module Interrupt Pointer Setting", so the error will
occur.

Input signal function selection: X2 and X3 are set to the interrupt inputs.

Input Signal Function Selection

ims
ims
ims
ims

#¥n0 |General Input
#¥nl |General Input
#ne |Inkerrupt Input
¥n3 [Interrupt Input

LRERERE]




CHAPTER 5 INTERRUPT INPUT FUNCTION

(3) Interrupt processing condition

The following shows three types of conditions to execute the interrupt programs by the interrupt inputs.

Interrupt processing

. Description
condition
Rising edge Executes the program at the rising edge of the interrupt input signal.
Falling edge Executes the program at the falling edge of the interrupt input signal.

Executes the program at both the rising edge and the falling edge of the interrupt input

Rising edge + Falling edge .
signal.

When "Rising edge + Falling edge" is set for the interrupt processing function, only the first interrupt factor is
stored but the second one and later are ignored.

When the second rising edge (falling edge) of the signal is detected after the falling edge (rising edge) during
execution of the interrupt program due to the first one, the second one cannot execute the interrupt program. To

avoid this, keep an enough interval between on and off of the interrupt input.

Also, when the signals that the on width and off width are short are detected frequently, the main routine program
is interrupted frequently. Keep an enough on width and off width so that execution of the main routine program
may not be interrupted.

(4) Interrupt enable/disable
Use the El instruction to enable the interrupt. Also, use the DI instruction to disable interrupt and IMASK

instruction to mask the interrupt program. ( MELSEC-Q/L Programming Manual (Common Instruction))

(5) Performance specifications

The following is the performance specifications of the interrupt input function.

Item Description

Points 10

Input voltage/current 24VDC, 4.1mA (TYP.)
Standard input

Minimum input response time 100us

Input response time setting 0.1ms/1ms/5ms/10ms/20ms/70ms

Points 6

DC input 24VDC, 6.0mA (TYP.)
High-speed Input voltage/current Differential EIA Standard RS-422-A Differential line driver level
input input AM26L31 (manufactured by Te.xas Instruments
Incorporated) or equivalent
Minimum input response time 10us
Input response time setting 0.01ms/0.1ms/0.2ms/0.4ms/0.6ms/1ms
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CHAPTER 6 PULSE CATCH FUNCTION

This function can catch pulse signals that the general-purpose input function cannot catch because the on time is
shorter than the scan time.

(1) Parameter setting

Set the input signal and input response time value.

L@ Project window =>[Parameter] =>[PLC Parameter] =>"Built-in I/O Function Setting" tab

Select a response time.
Select "Pulse Catch".

Input Signal
Input Signal Function Selection @ RespLTﬂl:lsLnlatTimeV Interrggﬁ;g&cnessmg
¥ni |Pulse Catch  |I0.01ms w ||Flising -
¥nl |Inkerrupt Inpuk - [1ms + |Falling -
%2 |Counker CHZ A Phase - |lms - |Rising -
¥n3 |Counker CHZ B Phase - |lms - |Rising -
¥ |Axis #1 Zero Signal - |lms - |Rising -
¥n5 |Pulse Cakch « |0.2ms w |Rising -
¥ne |General Input | 10ms + |Rising -
¥n7 |General Input | 10ms + |Rising -
¥nd |General Input | 10ms + |Rising -
¥n3 |General Input | 10ms + |Rising -
wnd |Axis #1 Mear-paint Dog Signal - | 10ms - |Rising -
¥rB |5eneral Inpuk - | 10ms - |Rising -
#niC |General Input - | 10ms - |Rising -
#nD |General Input - | 10ms - |Rising -
¥rE |5eneral Inpuk - | 10ms - |Rising -
¥nF |General Inpuk | 10ms + |Rising -

(2) Basic operation of the pulse catch function

An input device is turned on for one scan after detecting a pulse signal and turned off by the END instruction.

(a) Operation when using an input signal (X0) as the pulse catch function
An input device is turned on for one scan after detecting a rising edge of an external input signal (X0).

Ostep — 3 END Ostep —  »
0 step » END

Program | | |
1) Input signal ON
External input signal OFF —
. ~—,
Input device OFF |

X0

2) ON for 1 scan
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CHAPTER 6 PULSE CATCH FUNCTION

(b) Operation when detecting more than one pulse in one scan
Second pulse and later are ignored. Input pulse signals at intervals of one scan or more.
Ostep — 5 END 0 step - >
0 step » END

Program | | |

These pulses are ignored.

External input signal
X0 OFF

Input device OFF
X0

2) ON for 1 scan

Point/

When counting second and third pulse input is required, use the interrupt input function.
However, if third pulse is detected before the end of the execution of the interrupt program, the pulse cannot be counted.

1): Interrupt program execution
2): Interrupt program execution in the next scan
3): If a pulse is input after completion of the interrupt program by

Ext | : ; .
xierna 1), the interrupt program is executed at time after the next.

input signal
X0 OFF

Interrupt program
L {SET Y100

M]
f {SET Y101

{IRET

(c) Operation when detecting same pulses in two scans or more.
The input device is turned on for scans by the amount of detected pulses. Input pulse signals at intervals of one

Scan or more.

Ostep — ) END Ostep — ) END
Ostep ——» END Osttp ——p
Program I I I I I
1) Input signal ON 3) Input signal ON
External input signal |A—_\| ﬂ
X0 OFF <
\N

Input device OFF

5 4) ON for 1 scan .

X0 . 2)ONfor 1scan .
i ON for 2 scans h

B
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(d) Operation when detecting a pulse that has on width of two scans or more.
The input device is turned on for one scan.

Ostep — ) END Ostep —
Ostep —  p END

Program | | l |
External input signal

1) Input signal ON
X0 OFF '
Input device OFF | .

X0 ! '
D —
2) ON for 1 scan

(3) Detectable pulse width

Pulse width that meets the following condition can be detected.
On or off width of the pulse input > Input response time

When the condition is not met, the pulse cannot be detected correctly. Set the input response time to meet it.

(4) Precautions

Avoid the following actions for the input device (X0 to XF) that is set to the pulse catch function.
Otherwise, the input device cannot be turned on correctly for one scan after detecting a pulse.
* Using the direct devices DX
» Executing the instruction such as the RFS, COM, CCOM (P), and MTR that perform the input refresh at the
execution

(5) Performance specifications

The following is the performance specifications of the pulse catch function.

Item Description
Points 10
Input voltage/current 24VDC, 4.1mA (TYP.)
Standard input
Minimum input response time 100us
Input response time setting 0.1ms/1ms/5ms/10ms/20ms/70ms
Points 6
DC input 24VDC, 6.0mA (TYP.)
) . EIA Standard RS-422-A Differential line driver level
Input voltage/current Differential
High-speed input inout AM26L31(manufactured by Texas Instruments
inpu
P Incorporated) or equivalent
Minimum input response time 10us
Input response time setting 0.01ms/0.1ms/0.2ms/0.4ms/0.6ms/1ms




CHAPTER 7 POSITIONING FUNCTION

CHAPTER 7 POSITIONING FUNCTION

71 Overview

(1) Definition
This function is used to move a table, machining target, tool, or other moving body (workpiece) at a specified
speed with the purpose of stopping it accurately at a target position.

(2) Features

The positioning function is controlled by dedicated instructions.

Mechanical system

Drive unit

Near-point
watchdog Workpiece \

:

il Motor power
cable

Servo motor

Programming tool LCPU : !
I Hardware stroke Hardware stroke 1
: lower limit switch upper limit switch :
Drive unit 1 Near-point !
m =i | watchdog Workpiece \
1
4 L !
Motor power ! !
Servo motor ! !
cable ! '
T 1
I| 1
Encoder cable 1 L | 7
1 1
T 1
! Hardware stroke Hardware stroke !
lower limit switch upper limit switch :
1
1
1
1
1
1
1
1
1
1
1
1
1

- i_._

Encoder cable

(a) 2-axis control
Two drive units (two motors) can be connected and two coordinates can be controlled independently or
simultaneously.

MBIAIBAQ |7/

(b) OPR (Original point return)
Six types of OPR methods are available. A near-point dog (OP sensor), etc., can be used to establish the OP
(position that becomes the starting point of each control) and "address" of this position. (Machine OPR) OPR
can also be performed automatically within the range defined by the upper and lower limit switch. (OPR retry
function)

(c) Target position and speed
» The workpiece can be moved to the target position based on a specified address or movement amount.
(Position control)
» The workpiece can be moved until a stop instruction is executed. (Speed control)
» The current position can be changed to a specified value. (Current value change function)
» The target position can be changed while the workpiece is moving. (Target position change function)
» The speed can be changed while the workpiece is moving. (Speed change function)

(d) Limitation of the moving range of the workpiece
Desired positions can be set as the logical upper limit and lower limit of the moving range of the workpiece,
without using switches. (Software stroke limit function)
Also, upper and lower limit switches can be used to limit the moving range. (Hardware stroke limit function)
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(e) JOG operation
The workpiece can be moved to a desired position according to the pulses that are output continuously while a
JOG operation instruction is executed. (JOG operation function)

(f) Absolute position detection
A servomotor with absolute position detector can be used to restore the current position after a power failure,
etc. (Absolute position restoration function)



(3) Function list

The following table lists and describes functions available for the positioning function.

CHAPTER 7 POSITIONING FUNCTION

Item Description Reference
) A function to mechanically establish the reference point (OP) for Page 70, Section
Machine OPR L . .
positioning control using a near-point dog, stopper, etc. 7.6.1
OPR control
Fast OPR A function to execute positioning control to the OP address stored by Page 90, Section
machine OPR or standby address that has been set 7.6.2
Position control A function to execute positioning control to a specified position according Page 99, Section
(1-axis linear control) | to the address or movement amount set by positioning data 7.7.2
. A function to start under speed control and then switch to position control .
Speed/position . . ] Page 100, Section
e (positioning control based on specified movement amount) via an external
Positioning switching control . 7.7.3
command signal
control

Current value

A function to change the address (current feed value)

Page 102, Section

change function 774
A function to implement positioning control via operation at a specified Page 103, Section
Speed control
speed 775
) ) ) ) Page 104, Section
Multiple axes simultaneous start control | A function to start two axes simultaneously at the pulse output level 78
. . A function to output pulses only while a JOG start instruction(IPJOG1) is Page 106, Section
JOG operation function . . .
executed to move the workpiece to a desired position 7.9

Subfunction

OPR retry
function

A function to perform machine OPR automatically by detecting an off
edge of the limit signal and moving to a position where machine OPR is
possible, even when the OP is not located in the OPR direction

Page 111, Section
7.10.1

Speed limit function

A function to limit the speed to within the setting range of speed limit when
the operating speed exceeds the positioning parameter "Speed Limit
Value"

Page 115, Section
7.10.2

Speed change

A function to change the speed during operation

Page 116, Section

function 7.10.3
A function to not start operation when a start instruction is given to move
Software to the target position which is outside the range set by the upper stroke )
. . Page 121, Section
stroke limit and lower stroke limit 710.4
limit function The limit function also stops operation when the current position (current o
feed value) deviates from the setting range.
Hardware . . . . . .
stroke A function to decelerate the axis to a stop using a limit switch connected Page 124, Section
L . to the external device connector 7.10.5
limit function

Target position
change function

A function to change the address or movement amount during positioning
control

Page 125, Section
7.10.6

Acceleration/
deceleration
processing function

A function to adjust the acceleration/deceleration processing as part of
control

Page 129, Section
7.10.7

Stop processing
function

A function to control the stopping method to be applied when a stop
cause occurs during operation

Page 131, Section
7.10.8

Absolute position restoration function

A function to restore the current position (current feed value) using a
servomotor with absolute position detector, without executing machine
OPR, in the event of a momentary power failure, emergency stop, etc.
(Connectable servo amplifiers are limited to those products in the general-
purpose AC servo MEL SERVO series (pulse-train type) supporting
absolute position detection systems.)

Page 134, Section
7.1

41
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(4) Mechanism of a positioning control system
Positioning control is implemented based on pulses output from the LCPU. In a positioning system, software and
external devices are used to perform the roles shown below.
- Parameter setting

+ Start instruction for the positioning control Signals such as a limit signal and
such as a JOG operation a positioning control switching signal are output.

+ Positioning operation monitoring

. . External signal
Programming tool LCPU |
e

Error detection

The drive unit ready signal and
zero signal are output to LCPU.

—

Pulses are output to the drive unit
by using a programming tool and external command signal.

Drive unit

-

* * Motor drive command with pulse commands from the CPU module

Motor

[ ]
|

The actual work is performed by the commands
from the drive unit.

<

Workpiece
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CHAPTER 7 POSITIONING FUNCTION

(5) Operation inside the drive unit

After receiving a pulse input from the LCPU, the following operations occur in the drive unit.

LCPU Drive unit Servomotor
Forward run pulse train
piniy
> >
Program D/A Servo
PP - —p»( —Pp o M
) Deviation converter amplifier
Reverse run pulse train counter
piniy
. »
Operation »
such as data
read and write Interface
Positioning f PLG
function e
Feedback pulse Pulse generator

Programming tool

(a) Starting
When pulses are output from the LCPU, the input pulses are retained in the deviation counter of the drive unit.
The integration value of this pulse (droop pulse) is converted to a DC analog voltage by the D/A converter to
give a speed command for the servomotor (M). The servomotor starts rotating by the speed command from the

drive unit.

(b) During operation
As the servomotor rotates, the pulse generator (PLG) supplied with the servomotor generates feedback pulses
in proportion to the speed. The generated feedback pulses are fed back to the drive unit and the deviation
counter droop pulse are decremented accordingly. The servomotor continues to rotate with the deviation

MBIAIBAQ |7/

counter maintaining a certain amount of droop pulses.

(c) Stopping
When the command pulse output from the LCPU stops, the deviation counter droop pulse decrease and the
speed drops. The servomotor stops once the droop pulses become 0.

The rotation speed of the servomotor is proportional to the command pulse frequency, while the rotation angle of
the servomotor is proportional to the number of output command pulses. Therefore, the workpiece can be fed to a
position proportional to the number of pulses in the pulse train by specifying the movement amount per pulse
beforehand. Note that the pulse frequency defines the rotation speed of the servomotor (feed speed).
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Total number of pulses _
required to move designated distance < Movement amount of >

44

(6) Principles of position control and speed control

(a) Position control
The total No. of pulses needed to move a specified distance can be obtained by the formula below.

( Designated distance ) « [ Number of pulses required for
motor to rotate once *"

machine (load) side
when motor rotates once

*1 Encoder resolution.

Give the calculated total No. of pulses to the drive unit from the LCPU, and the workpiece will be controlled to
move the specified distance. Note that the movement amount of the machine when one pulse is output to the
drive unit is called "movement amount per pulse." This value corresponds to the minimum movement of the

workpiece and determines the accuracy of electrical positioning control.
(b) Speed control
The speed is controlled by the "pulse frequency" output to the drive unit from the LCPU.

Pulse frequency (pulse/s)
A

This trapezoid area is equal
to the total number of pulses.

~Vv

Moving time N

<4
<

. O
Point />
@® The value of "movement amount per pulse" is determined by the machine.

® The LCPU controls the position and speed based on the "total No. of pulses" and "pulse frequency," respectively.
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(7) Pulses output from the LCPU

» Pulse trains are sparse when the servomotor is accelerating, and become denser as the servomotor
approaches the stable speed that has been set.

+ At the stable speed, constant pulse trains are output.

» When the pulses output from the LCPU become sparse, the servomotor decelerates until pulses are no
longer output. There is a slight delay from the LCPU command pulses to the time the servomotor
decelerates and stops. This difference is necessary to ensure sufficient stopping accuracy and is referred to
as the "stop setting time".

\Y
A

[ Servomotor speed

— Pulse droop amount

Pulse distribution

Acceleration Deceleration

Stop setting time

AL :
Pulse train Sparse 4—‘—> Dense <—|—> Sparse

45
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(8) Movement amount and speed of a worm gear system

This section explains methods of calculations required for positioning control by using worm gear system. The

worm gear consists of a balls lined up in an engagement part, just like a ball bearing. The ball screw has no
backlash and can rotate with a small force.

Internal thread

A E

xternal thread

The calculations are performed based on the system described below.

A : Movement amount per pulse (mm/pulse)

‘ WOI'kaece Vs : Command pulse frequency (pulse/s)
Pulse generator (PLG) m Worm gear : Pulse generator resolution (pulse/rev)

n
))D])))J)D])J))J)))))J)D)))J))]))DD)D)D L . WO m gear |ea d (mm /reV)
Table L R Deceleration ratio
V : Movable section speed (mm/s)
rzzzzrr7ZZZZZ) N : Motor speed (r/min)
P K': Position loop gain (1/s
Servomotor PO € p gain (1/5)

: Deviation counter droop pulse amount
PO : OP (pulse)
P : Address (pulse)

(a) Movement amount per pulse

Calculated from the worm gear lead, deceleration ratio and pulse generator resolution.

A= (mm/pulse)

L
RXxn

The movement amount is calculated by (Number of output pulses) x (Movement amount per pulse)
(b) Command pulse frequency

Calculated from the movable section speed and movement amount per pulse.

V
= —— (pulse/s
Vs = — (P )

(c) Deviation counter droop pulse amount

Calculated from the command pulse frequency and position loop gain*1.

€= Vs (pulse)

*1 Ratio of the command pulse frequency to the number of deviation counter droop pulses. A desired position loop gain can
be set adjusting the drive unit. To improve the stopping accuracy, increase the gain. Note, however, that an excessively
high gain may cause overshooting (beyond the target position) to make the operation unstable. An excessively low gain
increases the stopping error, although the movement becomes smoother at stopping.
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711 Procedure for performing the positioning function

The following shows the procedure.

C Start )
.

Connect an external device. Connection to an [_Z ( Page 48, Section 7.2 )
external device

Set parameters by a programming
tool.

v

Create programs.

Execute the programs.

v 7
C )

Positioning parameters [ = ( Page 55, Section 7.3.1 )
OPR parameters [ = ( Page 62, Section 7.6 )
Positioning data [ ( Page 93, Section 7.7 )

Dedicated instructions [~ =~ ( Page 139, Section 7.12 )
Programming [ = ( Page 165, Section 7.13 )

MBIAIBAQ |7/
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7.2 Connection to External Devices

7.2.1 I/0 signals

The following shows the simplified diagrams of the internal circuits of LCPU external device connection interface.

"0O" in the signal name indicates either 1 (Axis 1) or 2 (Axis 2). For I/O signal settings, refer to [_ 5 Page 53, Section

7.3.
(1) Input
Pin number
External wiring Internal circuit Signal name
Axis 1 Axis 2
B20 A20
3.6kQ
12W
B19 A19 i
6800 2209 | Al ¢ = i
110 T
B18 A18 '
(Not used for the positioning function)
B17 A17
3.6kQ
12W
B16 A16 1 1t
6800 2209_L Al v i
110 T
B15 A15 '
+24V
B14 Al 3.6kQ (PGOO-24V)
172W
2 ional (PGO Differential
B13 A13 ¢ EQ_L ero signal ( 0) (PGOCI -DIFF)
680Q Al r
110 T
B12 A12 ' coM
(PGOO-COM)
24%e B11 A11 Input
- nput common
—
E.‘fh?.i 1kQ 7
o B10 A0 | [TNOW External command signal (CHGL)
5.6kQ ) )
13W 1k Q2 N
P 1/10W * _ _ )
—— BO09 A09 —{—F— Drive unit ready signal (READYJ)
5.6kQ <
1/3W 1kQ
e 1/10W
BO8 A08 5:I6kQ Near-point watchdog signal (DOGL)
1/3W T1kQ
1/10W
*— —
BO7 A07 56kQ Upper limit signal (FLSO)
1/3W 1k QR
e 1/10W
B06 A06 5.6k< Lower limit signal (RLS)
1/3W

*1 High-speed inputs can be connected based on the 24V input mode or differential input mode.
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(2) Output
(a) LO2CPU, L26CPU-BT

CHAPTER 7 POSITIONING FUNCTION

Pin number
Internal circuit

Axis 1 Axis 2

Signal name

BO5 A05 4_%:)_ Insulating
element

B04 A04 Insulating
i >'_ element

B03 A03 Insulating
) % > element

B02 A02 Insulating
% > element

BO1 A01 _,—

(Not used for the positioning function)

Deviation counter clear signal (CLEAR)

CW/PULSE/A phase output (PULSE FL)

CCWI/SIGN/B phase output (PULSE RO)

Output common

(b) LO2CPU-P, L26CPU-PBT

Signal name

(Not used for the positioning function)

Deviation counter clear signal (CLEARL])

CW/PULSE/A phase output (PULSE F)

Pin number
Internal circuit
Axis 1 Axis 2

o Insulating

B05 A05 N -—'|_ element
x L:j'_ Insulating

BO4 AO4 — element
x I::'_ Insulating

B03 AO3 — element
x |::|_ Insulating

BO2 AO2 — element

BO1 AO01

CCW/SIGN/B phase output (PULSE R)

Output common
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(3) Details of I/0 signals

The following table lists and describes the 1/O signals of the connector for external devices.

Category Signal name Description
* The zero signal from the pulse generator etc. is used to input the OP signal for
) performing the machine OPR.
Zero Signal o . - . .
(PGOO) « This signal is also used to |nd.|cate the completion of the machine OPR that uses a
stopper method for the machine OPR method.
« This signal is detected at the leading edge.
Common line for the external command signals, drive unit ready signal, near-point dog
Input Common . . s
signal, upper limit signal and lower limit signal
External Command Signal ) L ) ) " o
Used to input control switching signals in speed/position switching control.
(CHGO)
« This signal turns on when the drive unit is normal and able to accept pulses.
» The LCPU checks this signal and if the drive unit is not ready, it turns on the Axis 1 OPR
request (SM1842).
« This signal turns off when the drive unit malfunctions, such as when the drive unit
Drive Unit Ready control power generates an error.
Signal(READYO) « Turning off this signal during positioning control stops the axis. The axis will no longer
move even when the signal is turned on again.
Input » When this signal turns off, the Axis 1 OPR completion (SM1843) also turns off.
« If this signal is not selected for the input signal function selection, the signal is regarded
as being on.
Near-point DOG Signal » This signal is used to detect the near-point dog during machine OPR. The near-point
(boacO) dog signal is detected at the leading edge.
« This signal is input from the limit switch installed at the upper limit position of the stroke.
* When this signal turns off, positioning stops.
Upper Limit Signal « This signal defines the upper limit which is used to find the near-point dog when the
(FLSO) OPR retry function is enabled.
« If this signal is not selected for the input signal function selection, the signal is regarded
as being on.
* This signal is input from the limit switch installed at the lower limit position of the stroke.
» When this signal turns off, positioning stops.
Lower Limit Signal « This signal defines the lower limit which is used to find the near-point dog when the
(RLSO) OPR retry function is enabled.
« If this signal is not selected for the input signal function selection, the signal is regarded
as being on.
L ) This signal is output during machine OPR. (Count 2 is excluded.)
Deviation Counter Clear Signal ) ) ) ] L
(CLEARD)) For the drive unit, use a model capablc.e of.resettlng the internal deviation counter droop
pulse amount when the LCPU turns this signal on.
CWI/PULSE/A Phase Output
Output (PULSE F0O) , I . . .
These signals are output as positioning pulses with pulse code to the drive unit.
CCWISIGN/B Phase Output
(PULSE RO)

Output Common

Common line for the deviation counter clear signal, CW/PULSE/phase A outputs and
CCWY/SIGN/phase B outputs.
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CHAPTER 7 POSITIONING FUNCTION

(4) On/off status of input signals

(a) Onl/off status of input signals

On/off status of input signals is determined according to external wiring.

. . Signal on/off status as viewed from
Signal name External wiring
LCPU
(Photocoupler OFF)
24VDC
ol INn - 24V
| OFF
INn - COM
High-speed input (n=0to5)
INO to IN5
(Photocoupler ON)
24VDC
- |+
ﬂ INN - 24V
| ON
A INn - COM
(n=0to5)
(Photocoupler OFF)
INn
24VDC OFF
- |+
ﬂ ; IN - COM
H + |>_ i
Standard input (n=6tF)
ING to INF
(Photocoupler ON)
- INn
24VDC ON
- |+
ﬂ . IN - COM
: -
"""""" - (n=61toF)

In the context of the LCPU's positioning function, the statuses shown above are defined as representing the

"negative logic".

(b) Internal circuit

With the LCPU, the "input signal OFF" status is defined as the off status of the corresponding internal circuit

(photocoupler).
* Voltage not applied: Photocoupler OFF
» Voltage applied: Photocoupler ON
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7.2.2 Wiring

For connectors used for external wiring, refer to MELSEC-L CPU Module User's Manual (Hardware Design,

Maintenance and Inspection). For examples of connection with servo amplifiers, refer to [_ 5~ Page 275, Appendix 2.
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CHAPTER 7 POSITIONING FUNCTION

7.3 Parameter Setting

Set parameters for each axis.
1. Click the Pasitioning s #1 setting | utton in the "Built-in 1/O Function Setting" tab.

O Project window =>[Parameter] =>[PLC Parameter] =>"Built-in /O Function Setting" tab
2. Select the "Use positioning function (Axis #1)" checkbox on the top left on the "Positioning Axis
#1 Detailed Setting” screen.

3. Configure required settings.

4. Click the B button to exit.

Select the "Use positioning )
X N P I~ ise positoring function (A # 1
function (Axis #1)" checkbox. PR parameter

[CICCw Mode ~] OPR Method Jliear-point Dog Method v

[Current Value T it with Forward Fun Pulse Ouput__ v | ‘PR Direction [Forward RUN =

214745547 > B

—zmmsf‘ OPR Speed (puises) 1

[ |OPR. Time (ms) 1000

ation o B ‘ OPR Deceleration Stop Time {ms) 1000

Sem’ceg n'fxnvemengam(sﬁgtg)anev o

Contclsysam s peceeatin | owel i gns) | CEmand speed | Postonng dress
o =
— : 7
Default Check. End Cancel
Item Description Reference
. These parameters define data that must be set upon system start-up according to the drive Page 55,
Positioning Parameter . ) ) )

unit, motor and system configuration used. Section 7.3.1 ~
w
. . Page 62, T
OPR Parameter These parameters define data used in OPR control. 1 ©
Section 7.6 3
3
. L . o . Page 93, o}
Positioning Data A group of data required in a single positioning operation. i @
Section 7.7 *
ol
g
«Q
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When the setting is complete, the necessary external signals are assigned automatically. The drive unit ready signal
and limit signals should be set as necessary. Set the input response time for input signals. The Error time output mode
is fixed to "Clear."

Input Signal Cutput Signal

Input Signal Function Selection RespIonnpsL:Time Inte"ég:;{;fssmg Qukput Signal Function Selection OEIEJDUrtTI\I"ln;ede

#¥n0 [General Input - [1ms  |Rising - ni |General Qukput « |Clear -

¥nl [General Input - [1ms  |Rising - nl |General Qukput * |(Clear -

#n2 | General Input - |lms ~ |Rising - |[ stniz [Axis #1 Deviation Counter Clear | = ]clear -

¥n3 [General Input - |1lms  |Rising - ik |General Qukput w |Clear -

| #nd | Axis #1 Zero Signal |v 1rs  |Rising - N |Axis #1 COWPLULSESA Phase Oukput | - |Clear -

¥n5 |General Input K - [1ms  |Rising - YnS |Geneyl Oukput w |Clear -

#n6 | General Input ~ [10ms  |Rising - ,[ i Axi;j#l COW'SIGNE Phase Oubput | - |Clear -

#n7? | General Input - |10ms + |Rising - ¥n7 |Geferal Oubdit + |Clear -
—————»| [ n@ |Awis #1 Drive Moduls READY Siygal _w [10ms + |Rising -
¥n2 | General Input » |10ms  |Rising -
| ¥nd |Axis #1 Mear-point Dog Signal \i\' 10ms + [Rising 7/
#nB | General Input % N 10ms ~ |Rising /v
——————————p | #nC |Axis #1 Upper Limit Signal - \PQms  |Rising / -
| %00 |[General Input - [10mg ¥ [Rising / =
|k Jaxis #1 Lower Limit Signal « ||10ms ~ |Rising / -
#rF | General Input  |10ms  |Rising / -

Select an option from the pull-down menu as necessary. According to the settings, external signals are assigned.
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CHAPTER 7 POSITIONING FUNCTION

7.3.1 Positioning parameter

Positioning parameters are common to all controls. Set these parameters for each axis.

Setting item Setting range Default
CW/CCW Mode
PULSE/SIGN Mode
Pulse Output Mode CW/CCW Mode

A Phase/B Phase Mode (Multiple of 1)
A Phase/B Phase Mode (Multiple of 4)

Current Value Increment with Forward Run

) I i Pulse Output Current Value Increment with Forward
Rotation Direction Setting
Current Value Increment with Forward Run Run Pulse Output
Pulse Output
S/W Stroke Upper Limit (pulse) 2147483647
-2147483648 to 2147483647
S/W Stroke Lower Limit (pulse) -2147483648
Speed Limit Value (pulse/s) 1 to 200000 10000
Bias Speed at Start (pulse/s) 0 to 200000 0
Trapezoid Acceleration/Deceleration
Acceleration/Deceleration System Selection Trapezoid Acceleration/Deceleration

S-curve Acceleration/Deceleration

Executable controls and corresponding positioning parameters are shown below.
O: Must be set, A: Set as necessary, —: Need not be set

Positioning control
Speed/position Current JOG
Positioning parameter OPR control Position Speed P . P . .
switching value operation
control control
control change

NN
Pulse Output Mode (@) (@) (@) (@) (@) O w w
- T
Rotation Direction Setting (@) @) e) ®) @) e) o

@
S/W Stroke Upper Limit (pulse) — A A A A A £ g
2.8
S/W Stroke Lower Limit (pulse) — A A A A A 3 ®
o =
Speed Limit Value (pulse/s) o) 0) 0) 0) — 0) Sa

3

Bias Speed at Start (pulse/s) A A A A — A %

Acceleration/Deceleration A

. A A A A — A
System Selection

(1) Pulse output mode

Set the pulse output mode applicable to the drive unit used.

(a) CW/CCW mode
Forward run feed pulses (CW) are output when the motor is rotating forward. Reverse run feed pulses (CCW)
are output when the motor is rotating in reverse.

OFF
CW o HlHH

OFF
ccw HHlH

ON

 Forward run Reverse run
-
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(b) PULSE/SIGN mode

Forward/reverse control is based on on/off of the direction sign (SIGN).
» The direction sign turns on when the motor is rotating forward.
* The direction sign turns off when the motor is rotating in reverse.

s TUMARRRTURRRRRT
ON

SIGN OFF
on | |

 Forward run _Reverse run
Move in + direction  Move in - direction
For CCW, pulses are output 100pus after the direction sign turns off.

1 pulse

ON 4
SIGN OFF
100us
ON

(c) A phase/B phase mode (multiple of 1), A phase/B phase mode (multiple of 4)
Forward/reverse control is based on the difference between phase A (A¢) and phase B (B).
» Phase B lags phase A by 90° when the motor is rotating forward.

A

v

* Phase A lags phase B by 90° when the motor is rotating in reverse.
* When "A Phase/B Phase Mode (Multiple of 1)" is set

Forward run Reverse run

Command 1 pulse output Command 1 pulse output

Phase A Off
A
(A?) ON

Phase B QOFF
B on

Phase B runs slower Phase A runs slower
than phase A by 90°. than phase B by 90°.

ElWhen one command pulse output corresponds to 1 pulse/s, there are four leading/trailing edges per

second.
* When "A Phase/B Phase Mode (Multiple of 4)" is set

Forward run Reverse run

Command 1 pulse output Command 1 pulse output

OFF 1__,_ OFF b—i
Phase A i [
(A®)  ONI= — on EI—I
OFF —1_| OFF m | |
Phase B | | I |
(B9) ONi ! ON 1=t
3 < Lol —>|—<—

Phase B runs slower Phase A runs slower
than phase A by 90°. than phase B by 90° .

A4

ElWhen one command pulse output corresponds to 1 pulse/s, there is one leading/trailing edge per second.



CHAPTER 7 POSITIONING FUNCTION

(2) Rotation direction setting
Set how the current position would increase/decrease in each rotation direction of the motor. Check the settings

by JOG operation. ([~ Page 106, Section 7.9)
1. Set "Current Value Increment with Forward Run Pulse Output” for the rotation direction setting
and perform forward JOG operation.
2. Ifthe workpiece moves in the address decreasing direction defined by the system, set "Current
Value Increment with Forward Run Pulse Output” for the rotation direction setting to change the

rotation direction.
(If the workpiece moves in the address increasing direction defined by the system, the current

setting need not be changed.)
3. Perform forward JOG operation again and if the workpiece (W) moves in the address increasing

direction, the setting is complete.

Address Address
decrement 2 increment
LCPU direction . direction
«—  Workpiece
Motor
1 — —
NG/
Forward run pulse M ) w m
A
opP 3 —

Point/’

If Rotation Direction Setting was changed from "Current Value Increment with Forward Run Pulse Output" to "Current Value
Increment with Forward Run Pulse Output," perform JOG operation to check if the upper limit switch and lower limit switch
operate correctly. If any operation problem was found, review the wirings.

(3) S/W stroke upper Limit, S/W stroke lower limit

Set the upper/lower limits of the moving range of the workpiece.
» Set the software stroke limits according to the condition specified below:

Software lower stroke limit < Software upper stroke limit

+ To disable the software stroke limits, set the same value for both the upper limit and lower limit. (Desired

values can be set as long as they are within the setting range.)

Software stroke limit | Software stroke limit
lower limit upper limit

- — ——— -k
I —

}Iiﬂ/l :__:Jl;

= p ) &

I Workpiece moveable range Limit switch

Limit switch
for emergency stop _?_ for emergency stop
OP

In general, the OP is set at the lower limit or upper limit of the software stroke.
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J9)oweled bBuluonisod L°¢/

Buneg Jejeweled €/




(4) Speed Limit Value

Set the maximum speed for OPR control, positioning control and JOG operation. If any of the following settings
exceeds the speed limit, the speed is limited to the specified limit.

* OPR speed

» Command speed

» JOG speed

* New speed value

» Bias speed at start
The speed limit is determined by the two conditions specified below:

» Motor speed

» Moving speed of the workpiece

(5) Bias speed at start
Set the minimum speed for OPR control, positioning control and JOG operation. When a stepping motor etc. is
used, set this speed to ensure smooth starting of the motor. (Stepping motors do not start smoothly if the motor
speed at start is low.) For the bias speed at start, set a value not exceeding the speed limit.

(6) Acceleration/deceleration system selection
Set "Trapezoid Acceleration/Deceleration” or "S-curve Acceleration/Deceleration” for acceleration/deceleration
processing.
If S-curve Acceleration/Deceleration is set when a stepping motor is used, the motor does not operate normally.

Trapezoid Acceleration/Deceleration

S-curve Acceleration/Deceleration

The acceleration and
' deceleration follow a !
straight line. w

|
e il

r Bl
| |
| |

: .
The acceleration and !
'deceleration follow a !
Sine curve. !

|
Lo L Y L Y il

-
I
|
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7.4

Specifications

CHAPTER 7 POSITIONING FUNCTION

(1) Performance specifications

The following is the performance specifications of the positioning function.

Description
Item
L02CPU, L26CPU-BT L02CPU-P, L26CPU-PBT
Number of controlled axes 2
Control unit pulse
PTP™ control Available
Operation pattern
Path control Not usable
Number of positioning data 10 data/axis
. PTP™ control ABS/INC
Positioning control
method Speed/position switching INC

control

PTP™! control

-2147483648 to 2147483647 pulses

Positioning Positioning range

control

Speed/position switching
control

0 to 2147483647 pulses

Speed command

0 to 200k pulses/s

Acceleration/deceleration system selection

Automatic trapezoid acceleration/deceleration and S-curve
acceleration/deceleration

Acceleration/deceleration time

0 to 32767 ms

OPR method

6 types ‘

Starting time (1-axis linear control)

Trapezoid acceleration/deceleration (single-axis start): 30 ys/axis
S-curve acceleration/deceleration (single-axis start): 35 ps/axis

Pulse output type

Sink type ‘ Source type

Command pulse Pulse output mode

4 modes

output Maximum output pulse

200k pulses/s

Maximum connection distance with drive unit

2m

suopeoyads '/

DC input

24VDC, 6.0 mA (TYP.)

Zero signal
Differential input

EIA RS-422-A differential line driver level
(AM26LS31 (by Texas Instruments Japan Limited.) or equivalent)

Speed/position switching signal

Near-point dog signal

External input
Upper and lower limit signal

Drive unit ready signal

24VDC, 4.1 mA (TYP.)

Input response time

Zero signal: 10us
Speed/position switching control, near-point dog signal: 100us
Upper and lower limit signal, drive unit ready signal: 2ms

Deviation counter clear signal

Source type (5 to 24VDC,

Sink type (5 to 24VDC, 0.1A) 0.1R)

External output
P ON

1 ys or less (rated load, resistive load)

Response time

OFF

1 ps or less (rated load, resistive load)

*1 Abbreviation for "Point to Point". This is a type of position control.
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(2) Special relay and special register
The following table lists the special relay (SM) and special register (SD) related to the positioning function. O in
the name indicates either 1 (Axis 1) or 2 (Axis 2). For details of the special relay and special register other than

the Axis 1 axis operation status (SD1844) ({_= Page 61, Section 7.5), refer to " MELSEC-L CPU Module
User's Manual (Hardware Design, Maintenance and Inspection)".

. Special register
Special relay number
Name number Name
Axis 1 Axis 2 Axis 1 Axis 2
SM1840 SM1860 Axis O busy SD1840 SD1860
Axis O positioning Axis O current feed value
SM1841 SM1861 ) SD1841 SD1861
completion
SM1842 SM1862 Axis O OPR request SD1842 SD1862
Axis O current speed
SM1843 SM1863 Axis O completed SD1843 SD1863
SM1844 SM1864 Axis O speed 0 SD1844 SD1864 Axis O axis operation status
SM1845 SM1865 Axis O error SD1845 SD1865 Axis O error code
SM1846 SM1866 Axis O warning SD1846 SD1866 Axis O warning code
SM1847 SM1867 Axis O start in busy status SD1847 SD1867 Axis O external I/O signals
SM1848 SM1868 Axis O start instruction SD1848 SD1868 Axis 00 movement amount after
SM1850 SM1870 Axis O error reset SD1849 SD1869 near-point dog ON
Axis O data No. of
SM1851 SM1871 Axis O OPR request off SD1850 SD1870 positioning being
executed
Axis O iti
SM1852 SM1872 Xis s;.)ee(.j/posmon o -
switching




7.5

CHAPTER 7 POSITIONING FUNCTION

Checking Current Position and Operation Status

The current position and operation status of the moving workpiece can be monitored in the special register.

(1) Checking a current position
Values indicating the current position are stored in the Axis 1 current feed value (SD1840, SD1841). The address
established by machine OPR is used as the reference.

(2) Checking an operation status

The Axis 1 axis operation status (SD1844) indicates the operation status of the axis.

Stored X L.
Operation status Description
value
This is the status after the following operations:
* (Successful) completion of operation
* Power-on
0 Standing by * When the CPU module is reset
* Error reset
* After JOG operation
* End of absolute position restoration
The axis has stopped successfully according to the Axis stop instruction
1 Stopped
(IPSTOP1).
2 In JOG operation JOG operation is in progress.
3 In OPR Machine OPR is in progress.
4 In position control Position control is in progress.
5 In speed-position control (speed) | Speed control of speed/position switching control is in progress.
In speed-position control . . o .
6 o Position control of speed/position switching control is in progress.
(position)
7 Decelerating (axis stop ON) The axis is decelerating according to the Axis stop instruction (IPSTOP1).
) The axis is decelerating after the execution command for JOG start
8 Decelerating (JOG start OFF) ) )
instruction turned off.
9 In high-speed OPR Fast OPR is in progress.
10 In speed control Speed control is in progress.
11 Analyzing Absolute position restoration is in progress.

Error occurring

An error is present.
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7.6 OPR Control

Two controls (machine OPR and fast OPR) are defined as OPR controls in line with the flow of OPR operation of the

LCPU.

OPR control Overview Reference
This is control to establish the reference position (= OP) to be used when positioning control is
started. This control is executed when requested by the LCPU at power-on, etc. The OP is Page 70,

Machine OPR established by using a near-point dog, zero signal, etc. Set machine OPR for the original Section
position return type of the OPR start instruction (IPOPR1(P)) and execute the instruction to 7.6.1
start the operation.
Fast OPR is used to return the axis, which has stopped at a position other than the OP after
positioning control, to the OP. After the machine OPR establishes the OP position, the Page 90

Fast OPR workpiece is moved to the OP address or standby address by the fast OPR without using a Segction,

near-point dog, zero signal, etc. Set fast OPR (OP address) or fast OPR (standby address) for 76.2
the original position return type of the OPR start instruction (IPOPR1(P)) and execute the h
instruction to start the operation.

To implement OPR control, the "OPR parameters" must be set on the "Positioning Function Parameter Setting" screen.

The OPR parameters that have been set apply commonly to each axis. Setting details are explained below.

Setting item Setting range Default
Near-Point Dog Method
Stopper 1
Stopper 2
OPR Method Stopper 3 Near-Point Dog Method
Count 1
Count 2
No Method
Forward RUN
OPR Direction Forward RUN
Reverse RUN
OP Address (pulse) -2147483648 to 2147483647 0
OPR Speed (pulse/s
P l ) 1 to 200000 1
Creep Speed (pulse/s)
OPR Acceleration/Deceleration Time (ms)
0 to 32767 1000
OPR Deceleration Stop Time (ms)
Setting of Movement Amount after Near-point Dog
0to 2147483647
ON (pulse) 0

OPR Dwell Time (ms)

0 to 65535

Note that the explanations in this section assume use of Axis 1. For the special relay, special register, dedicated

instructions, and error codes for Axis 2, refer to the following.

« Special relay and special register: [__ 5 Page 60, Section 7.4 (2)

« Dedicated instructions: [~ 5 Page 139, Section 7.12
- Error codes: [_ 7 Page 179, Section 7.14 (2)
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(1) OPR method

CHAPTER 7 POSITIONING FUNCTION

Set the method of machine OPR. (This setting does not affect the fast OPR.) Operations under each method are

explained below. For the details of each method and applicable precautions, refer to ([—_ 5 Page 70, Section

7.6.1).

Near-point dog method

\

[ OPR speed

2)

Creep speed

Bias speed at start
4)

1)

Near-point

watchdog signal OFF :
! First zero after

) the near-point

,,,,,, _U_U_ watchdog signal
Zero signal OFF

1) Start of machine OPR.
12
R) The axis starts to decelerate upon detection of turning on of the near-point dog.
12
3) The axis decelerates to the creep speed and moves at the creep speed thereafter.
12
4) Pulse output from the LCPU stops when the first zero signal is issued after the
near-point dog has turned off, and machine OPR is complete.

Stopper 1

\ OPR speed

2)

Bias speed at start 1
13)

4)

fCreepspeed
—‘ I

Range where motor
\ rotation is forcibly
3 stopped by stopper

'ON

Near-point f

watchdog signal OFF i ‘

tieII time countin% 3‘ Dwell time out

1) Start of machine OPR.
12
R) The axis starts to decelerate upon detection of turning on of the near-point dog.

L

3) The axis decelerates to the creep speed and moves at the creep speed thereafter.

4) The axis contacts the stopper at the creep speed and stops.
12
5) Upon elapse of the OPR dwell time after the near-point dog has turned on, pulse
output from the LCPU stops and machine OPR is complete.

Stopper 2

\

Creep speed

Stopped by
[ stopper

[ OPR speed

Bias speed at start

Zero signal

Near-point
watchdog signal OFF

1) Start of machine OPR.
\:
) The axis starts to decelerate upon detection of turning on of the near-point dog.
\:
3) The axis decelerates to the creep speed and moves at the creep speed thereafter,
\:
4) The axis contacts the stopper at the creep speed and stops.
\:
5) When the zero signal is detected, pulse output from the LCPU stops and machine
IOPR is complete.
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Stopper 3

Creep speed Stopped by
[ stopper
2) —‘

[4— Bias speed at start

1)

Zero signal

1) Start of machine OPR.
{2
2) The axis contacts the stopper at the creep speed and stops.
{3
13) When the zero signal is detected, pulse output from the LCPU stops and
machine OPR is complete.

Count 1

OPR speed Setting for the movementamount

2) after near-point watchdog signal ON

Creep speed
3) [ "

A
i Movement amount after near-
1 point watchdog signal ON

Bias speed at start

The near-point watchdog
signal should be turned

Near-point H off with enough distance

watchdog signal OFF T
' First zero after movement
# amount has been traveled

Z ignal after near-point watchdog
6ro signa I signal OFF

provided from OP position.

1) Start of machine OPR.
\:
) The axis starts to decelerate upon detection of turning on of the near-point dog,
\:
3) The axis decelerates to the creep speed and moves at the creep speed
thereafter.

\:
4) Pulse output from the LCPU stops at the first zero signal after the near-point
dog has turned on and the axis has moved the distance set by "Movement amount
after near-point dog ON", and the machine OPR is complete.

Count 2

\ Setting for the movement
[ OPR speed amount after near-point
2) watchdog signal ON

Creep speed
3) [

4)

/— Bias speed at start

Pt

1)

i Movement amount after
' near-point watchdog

| signal ON

»

Near-point
watchdog signal '

1) Start of machine OPR.
12
R) The axis starts to decelerate upon detection of turning on of the near-point dog.|
12
3) The axis decelerates to the creep speed and moves at the creep speed
thereafter.

12
) Pulse output from the LCPU stops after the axis has moved the distance set by
"Movement amount after near-point dog ON" (the axis starts to decelerate from
the creep speed over the OPR deceleration stop time), and the machine OPR is
icomplete.
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(a) OPR methods and OPR parameters
Different 1/0 signals are required depending on each OPR method. The relationships are shown below.

For the settings required for the fast OPR, refer to [~ 5 Page 90, Section 7.6.2.

O: Must be set, —: Need not be set

OPR Method
OPR Parameter Near-
point Dog | Stopper1 | Stopper 2 | Stopper 3 | Count 1 Count 2
Method
OPR Direction (@) @) O @) O O
OP Address O @) @) @) O O
OPR Speed @] O @] @] O O
Creep Speed O @) (@] O O O
OPR Acceleration/Deceleration
) O O O @) O O
Time
OPR Deceleration Stop Time O O @] @] O O
Setting of Movement Amount o o o o o o
after near-point Dog ON
OPR Dwell Time o O — — oM o™

*1 This setting becomes effective when OPR is retried.

(2) OPR direction

Set the direction in which to start machine OPR. (This setting does not affect fast OPR.)
Forward RUN: The axis operates in the direction of increasing address (arrow 2)).
Reverse RUN: The axis operates in the direction of decreasing address (arrow 1)).

Normally the OP is set near the lower limit switch or upper limit switch. Accordingly, set the OPR direction as
shown below.

When the OP is set at the lower limit side,
the OPR direction is in the direction of
arrow 1). Set "Reverse run direction".

Lower limit Upper limit
|Z op <—
Address » Address
decrement direction |Z A IZ increment direction
Lower limit Upper limit
Address v » Address

decrement direction Q oP |Z increment direction
9 >

When the OP is set at the upper limit side,
the OPR direction is in direction of
arrow 2). Set "Forward run direction".
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(3) OP address

Set the position that becomes the reference point of position control (ABS). Upon completion of machine OPR,
the address of the stop position (Axis 1 current feed value (SD1840, SD1841) changes to the OP address that
has been set.

(4) OPR speed

Set the speed of OPR control. The following condition must be met:

Bias speed at start < Creep speed < OPR speed = Speed limit



(5) Creep speed

CHAPTER 7 POSITIONING FUNCTION

Set the low speed at which the axis moves immediately before stopping after decelerating from the OPR speed

following the turning on of the near-point dog. The following condition must be met: (This setting does not affect

fast OPR.)

Bias speed at start < Creep speed < OPR speed < Speed limit

fOPR speed

Machine OPR start
f Bias speed at start

f Creep speed

Near-point

OFF

watchdog signal

Zero signal

1

Point/’

The creep speed affects the detection error in an OPR method using a zero signal, or degree of impact of collision in the

OPR Method using a stopper method.

(6) OPR acceleration/deceleration time

Set the time required to reach the OPR speed from the bias speed at start, or creep speed from the OPR speed.

When the OPR Method is set to other than "Stopper 3":

When the OPR Method is set to "Stopper 3":

\% /OPR speed

/ Creep speed
Bias speed at start

‘P

A

OPR ACC/DEC time

/ Creep speed
Bias speed at start

=

OPR ACC/DEC time
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(7) OPR deceleration stop time
Set the time required for the following conditions.

* For"Count 2"
This time is from when the axis decelerates the speed from the creep speed to when it stops at the bias

speed at start.
* For all OPR method
This time is from when a stop cause occurs during OPR control to when the axis stops at the bias speed at

start from the OPR speed.
« For the fast OPR
This time is from when the axis decelerates the speed from the OPR speed to when it stops at the

bias speed at start. ([ Page 90, Section 7.6.2)

When a stop cause occurs during OPR control:

When the OPR Method is set to "Count 2": . .
(This applies commonly to all OPR methods.)

OPR speed \% J OPR speed

R ¥

Axis stopl

factor |

occurrence
|

J Creep speed
Bias speed at start

N

Bias speed at start

OPR DEC/STOP time OPR DEC/;'OP time

(8) Setting of Movement Amount after near-point Dog ON
» Set the movement amount from the position at which the near-point dog turns on until a zero signal is input
when the OPR Method is set to "Count 1."
» Set the movement amount from the position at which the near-point dog turns on to the OP when the OPR
Method is set to "Count 2."
For "Setting of Movement Amount after near-point Dog ON" set a value equal to or greater than the deceleration
distance from the OPR speed to creep speed. (This setting does not affect fast OPR.)

ElCalculation of "Movement amount after near-point dog ON" when "OPR speed" is set to 10 kpulses/s, "Creep
speed" to 2 kpulses/s, and "OPR acceleration/deceleration time" to 320 ms

[Machine OPR control operation] [Deceleration distance] = % XVz x t;)too

OPR speed : Vz=10kpulses/s
_VzXx(t+t)
- 2000

Creep speed: Vc=2kpulses/s 10%103x% (320+80)
B 2000

»

o =2000
/780ms.t

=E'Z~ Set 2000 pulses or more in "Setting
" OPR ACC/DEC time : t=320ms of Movement Amount after
4 ON near-point Dog ON".

Near-point -
watchdog signal = '
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(9) OPR dwell time

Set this parameter in the conditions specified below. (This setting does not affect the fast OPR.)

(a) When the OPR Method is set to "Stopper 1":
Set the time required for machine OPR to complete after the near-point dog turns on. For the OPR dwell time,
set a value equal to or greater than the moving time after the near-point dog turns on until the axis stops at the

stopper.

(b) When the OPR retry function is enabled:
Set the stopping time after the axis decelerates to a stop. ([__s Page 111, Section 7.10.1)

[0JU0D HdO 92
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7.6.1

Machine OPR

The machine OPR establishes the machine OP using the OPR start instruction (IPOPR1(P)). (_5 Page 148, Section
7.12.1 (4)) Once the machine OPR is complete, the mechanically established position becomes the "OP" which
defines the starting point of positioning control. (No address information stored in the LCPU or servo amplifier is used.)
How the OP is established by machine OPR varies depending on the "OPR method." Select one of the six methods
that best suits your system.

(1) OPR method and 1/O signal

Different 1/O signals are used under each OPR method. A correspondence table of OPR methods and I/O signals

is shown below.

O: Wiring required, A: Wire as necessary, —: Wiring not required

OPR method
1/0 signal Near-point No
R Stopper 1 | Stopper 2 | Stopper 3 Count 1 Count 2 method
Zero Signal (e) _ o) o) o) _ _
Near-point Dog Signal (@) @) @) " (@) @) "
Deviation Counter Clear Signal O @) @) @) O - -
External Command Signal*1 — — — — — — —
CW/PULSE/A Phase Output O O O (@) O @) _"M
CCWI/SIGN /B Phase Output 0O e o o 0O 0O _"
Drive Unit Ready Signal’’ A A A A A A —
Upper Limit Signall"2 A A A A A A A
Lower Limit Signal 12 A A A A A A A

*1 When this signal is not required, it can be used for other functions such as the general-purpose input and general-
purpose output.
*2 These signals are required when the OPR retry function or hardware stroke limit function is used.

(2) Subfunction

The OPR retry function can be used when the upper and lower limit signals are input.
([Z = Page 111, Section 7.10.1)
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Important

» OPR direction
(1)The direction of the OP must always be the same when viewed from any arbitrary position in the moving area of the workpiece (= the

OP must be positioned near the upper limit or lower limit of the machine).
(2)Set the OPR direction correctly so that the workpiece moves toward the OP.

If the above two conditions are not met, the OPR retry function may actuate inadvertently.
The following situations may also result:

* The near-point dog is already off at the start of machine OPR.

» Machine OPR starts in the opposite direction of near-point dog.

In this case, no near-point dog is detected after machine OPR is started. As a result, the axis may continue to operate at the OPR
speed until reaching the limit switch and damage the machine system. If this is the possibility, use the OPR retry function

("= Page 111, Section 7.10.1) or perform JOG operation ([_ = Page 106, Section 7.9) to move the
workpiece until just before the near-point dog as viewed from the OPR direction.

 Deceleration stop time
If any of the following stop causes occurs during OPR operation, the axis decelerates to a stop over the "OPR deceleration stop time,"
not "OPR acceleration/deceleration time":
» The program is stopped.
* The drive unit ready signal is turned off.
+ A hardware stroke limit is reached. (If the OPR retry function is enabled, the axis decelerates to a
stop and then starts moving in the opposite direction.)

* The Axis stop instruction (IPSTOP1) is issued.
When decelerating from the OPR speed, for example, the data to be used as the deceleration time varies between "deceleration due to

near-point dog ON" and "deceleration by Axis stop instruction (IPSTOP1) execution command ON." Since the motor load changes
according to the deceleration time, set this time properly by giving full consideration to the impact on the machine.
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(3) Operations of Near-point dog method and precautions

Under the near-point dog method, machine OPR completes when a zero signal is input after the near-point dog

has turned off. The following operations take place.

Operation step Description of operation
Machine OPR starts upon execution of the OPR start instruction (IPOPR1(P)). The axis accelerates from the bias
1) speed at start to the OPR speed in the OPR direction over the OPR acceleration/deceleration time and moves at the
OPR speed.
2) The axis starts to decelerate upon detection of turning on of the near-point dog. The axis decelerates to the creep
speed and moves at the creep speed thereafter.
3) When the first zero signal (signal for outputting one pulse per motor rotation) is issued after the near-point dog has
turned off, the LCPU stops outputting pulses and outputs a deviation counter clear signal to the drive unit.
2) Upon completion of output of the deviation counter clear signal (output for 10 ms), the Axis 1 OPR completion
(SM1843) turns on and Axis 1 OPR request (SM1842) turns off.
\
A
|
i
i : !
i 2) i i
i Near-point i
H watchdog !
: ON: | OFF :
| | | K
i Zero signal i |_| i I_|
E i i i Set the near-point watchdog OFF position as close
1 ! . : to the center of zero signal length as possible.
H 1 H If the near-point watchdog turns off in the zero
H i P . signal state, the OPR stop position may change by
1 | ™ , gl one servomotor rotation.
H ' One motor rotation |
i ! i
s s s
- « >
1 i Movement amount after near-point |
i i watchdog ON *1 E 3)
1 1
i Deviation counter clear signal Output time 10ms
I ! I
i E i
OPR startinstruction ___ f | ON i !
execution command OFF 1 ! '
| ON : !
Axis 1 OPR request i i OFF
(SM1842) : : i ON 4)
Axis 1 OPR complete ! i
(SM1843) OFF X . :
1 N :
Axis 1 operation status ~ Standby (0)K Returning to OP (3) E X Standby (0)
(SD1844) ! : !
Axis 1 movement amount after - i ! - i
near-point watchdog ON Unfixed X 0 >K(Updated according to the movement) X *1 value
(SD1848, SD1849) ! ! !
1 1
Axis 1 current feed value Unfixed >K (Updated according to the movement) : OP address

(SD1840, SD1841)
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(a) Required pulse generator
Use a pulse generator with zero signal. If a pulse generator without zero signal is used, generate a zero signal

using an external signal.

(b) Near-point dog length
The near-point dog length should be equal to or longer than the distance moved by the axis as it decelerates
from the OPR speed to creep speed. If the length is short, the near-point dog turns off while the axis is still
decelerating from the OPR speed to creep speed. When the zero signal turns on in this condition, the axis
stops immediately to complete machine OPR. As a result, the OP position deviates and the motor load also
increases because the axis stops suddenly at the creep speed or higher.
V

When the near-point watchdog
length is increased sulfficiently

» t

-

Near-point r '
watchdog [, H

Zero signal L

For the method to calculate the distance from the near-point dog ON position to OP, refer to [~ 5 Page 68,
Section 7.6 (8).
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(c) Ad

vantages of using limit switches

The following functions can be used when the upper and lower limit signals are selected:

OPR retry function

When machine OPR is started in a position indicated as interval A (where the near-point dog is turned off
and no near-point dog is found in the OPR direction) in the figure below , the axis continues to operate at
the OPR speed until reaching the limit switch of the machine system because it cannot detect the near-
point dog.

When the limit signal in the OPR direction turns off, the OPR retry function actuates. As a result, the axis
decelerates to a stop and then move in the opposite direction to complete machine OPR successfully.

(I~ Page 111, Section 7.10.1). This eliminates the need to perform JOG operation, etc., to return to the
position before the near-point dog turns on.

Hardware stroke limit function

When the limit signal in the direction opposite the OPR direction turns off, the axis decelerates to a stop
due to the hardware stroke limit function ([_ Page 124, Section 7.10.5). This prevents damage to the
machine system.

!

When started from here
Near-point watchdog <

Limit switch

Interval A

OFF

ON! OFF

Zero signal

Retry operation

I

When started from here

Moving in the opposite direction
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(d) Machine OPR from a position where the near-point dog is turned on
When machine OPR is started at a position indicated as interval B (where the near-point dog is turned on) in

the figure below, the OPR retry function does not operate. The axis moves at the creep speed to complete
machine OPR.

»
»

Creep speed

Interval B

Near-point
watchdog
ON OFF

Zero signal m u

v
—
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(4) Operations of Stopper 1 and precautions

Under this method, machine OPR completes upon elapse of the OPR dwell time after the detection of near-point

dog ON. The following operations take place.

Operation step Description of operation
Machine OPR starts upon execution of the OPR start instruction (IPOPR1(P)). The axis accelerates from the bias
1) speed at start to the OPR speed in the OPR direction over the "OPR acceleration/deceleration time" and moves at the
OPR speed.
2) The axis starts to decelerate upon detection of turning on of the near-point dog. The axis decelerates to the creep
speed and moves at the creep speed thereatfter.
3) The axis contacts the stopper at the creep speed and stops.
4) Upon elapse of the OPR dwell time after the near-point dog has turned on, the LCPU stops outputting pulses and
outputs a deviation counter clear signal to the drive unit.
5) Upon completion of output of the deviation counter clear signal (output for 10 ms), the Axis 1 OPR completion
(SM1843) turns on and Axis 1 OPR request (SM1842) turns off.
\%
F 3
/ Stopper
3)
} >t
: Y
i 2)
E
E Near-point watchdog
E ON! OFF
i i
1 1 1
1 1 1
H Dwell time ! H )
! counting start W Dwell time elapsed
| | |
i < o
! iMovement amount after near-point watchdog ON *1: 4)
1 1 1
E Deviation counter clear signal Output time
! ! ! 10ms
1 1 1
1 1 1
OPR start instruction T_:l ON : E
; OFF ! ! :
execution command ! 1 |
1 ON ! i
Axis 1 OPRrequest | i i OFF
(SM1842) : : "oN__ 5)
1 1
Axis 1 OPR complete ! !
(SM1843) OFF : i !
1 + 1
Axis 1 operation status Standby (0)X Returning to OP (3) | X standby (0)
(SD1844) i i i
1 1 1
Axis 1 it
Isearsgﬁ];nigi:hrgg;%ﬁ e Unfixed >:< 0 >:< (Updated according to the movement) >:<*1 value
(SD1848, SD1849) ! |
1 1
Axis 1 current feed value Unfixed >:< (Updated according to the movement) : OP address

(SD1840, SD1841)
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(a) Motor torque limit
Be sure to limit the motor torque after the creep speed is reached. If the torque is not limited, the motor may be
damaged when the stopper is contacted. For limitation of torque, refer to the manual for the drive unit.

(b) Setting of OPR dwell time
For "OPR dwell time," set a value equal to or greater than the moving time from the near-point dog ON position
until the stopper is contacted. If the OPR dwell time is short, machine OPR completes before the stopper is
contacted and the OP position deviates. If the OPR dwell time is shorter than the OPR acceleration/
deceleration time, the motor stops suddenly at the higher speed than the creep speed. As a result, load for
motor is increased.

v Suddenly stopped during St
deceleration to the creep speed / opper

J

Near-point watchdog |
ON OFF

OPR dwell time :<—>

(c) Near-point dog and starting position
* When machine OPR is started in a position indicated as interval A (where the near-point dog is turned on)
in the figure below, the axis moves at the creep speed to complete machine OPR.

Vv
A
NN
Stopper S @
/ pp %
53
Creep speed --------- - > Q
32
og
T
» t m
P Interval A _,
Near-point
watchdog
ON OFF

» When starting position is in interval B (between the near-point dog OFF position and stopper
« ) in the figure below, no near-point dog is detected and thus the axis may collide with the stopper at the
OPR speed. Make sure the near-point dog is longer than the distance to the stopper.

v Collision at OPR speed

A
* / Stopper

Interval B

Near-point
watchdog
ON OFF
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(d) OPR retry function

The OPR retry function cannot be used.
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(5) Operations of Stopper 2 and precautions

Under this method, machine OPR completes upon input of a zero signal via an external switch, etc., following

stopper contact. The following operations take place.

Operation step Description of operation
Machine OPR starts upon execution of the OPR start instruction (IPOPR1(P)). The axis accelerates from the bias
1) speed at start to the OPR speed in the OPR direction over the "OPR acceleration/deceleration time" and moves at
the OPR speed.
2) The axis starts to decelerate upon detection of turning on of the near-point dog. The axis decelerates to the creep
speed and moves at the creep speed thereafter.
3) The axis contacts the stopper at the creep speed and stops.
4) When a zero signal (output upon detection of stopper contact) is issued after the axis has stopped, the LCPU stops
outputting pulses and outputs a deviation counter clear signal to the drive unit.
5) Upon completion of output of the deviation counter clear signal (output for 10 ms), the Axis 1 OPR completion
(SM1843) turns on and Axis 1 OPR request (SM1842) turns off.
\%
A
Stopper
3)
: . . >t
. 2) .
: 5 N~
! Near-point watchdog D (2]
: : e
' ON! | OFF =710
: | 4) o ?;
. o | =
: Zero S|gnals !_I 3 %
: | : oo
. ¢ > g
! ! Movement amount after near-point watchdog ON *1
: 5 )
E Deviation counter clear signal Output time
! ! ! 10ms
T ON E E
OPR start instruction OFF m T :
execution command ' ON H H
Axis 1 OPR request ::::::_: ___________________ o OFF
(SM1842) : ' LON _ 5)
Axis 1 OPR complete 1 ' T
(SM1843) OFF ; ; !
Axis 1 operation status Standby (0)X Returning to OP (3) X_Standby (0)
(SD1844) ' ' :
Axis 1 movement amount after i i i
near-point watchdog ON Unfixed X 0 ><Updated according to the movement)>< *1 value
(SD1848, SD1849) , ' 1
AXI?S1Dﬁ%Z%?gS?gLa)Iue Unfixed : (Updated according to the movement) : OP address
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(a) Motor torque limit

Limit the motor torque after the creep speed is reached. If the torque is not limited, the motor may be damaged
when the stopper is contacted. For limitation of torque, refer to the manual for the drive unit.

(b) Near-point dog and starting position

» When machine OPR is started in a position indicated as interval B (where the near-point dog is turned on)
in the figure below, the axis moves at the creep speed to complete machine OPR.

\%
A
/ Stopper
Creep speed --------- -
. > t
< Interval A =E
Near-point
watchdog
ON OFF

» When starting position is in interval B (between the near-point dog OFF position and stopper
+ ) in the figure below, no near-point dog is detected and thus the axis may collide with the stopper at the
OPR speed. Make sure the near-point dog is longer than the distance to the stopper.

v Collision at OPR speed

A
* / Stopper

) Interval B
Near-point

watchdog
ON OFF

v

(c) OPR retry function

The OPR retry function cannot be used.
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(d) Zero signal input
« Input a zero signal after the stopper has been contacted. If a zero signal is input before the stopper is
contacted, machine OPR completes at that point. As a result, the OP position deviates and if a zero signal
is input while the axis is decelerating to the creep speed, the motor load also increases because the axis
stops suddenly at the creep speed or higher.
\% Suddenly stopped during

deceleration to the creep speed /

Stopper

Near-point watchdog
ON

OFF

Zero signal

» Do not input a zero signal before machine OPR is started. If a zero signal is already input externally when
machine OPR is started, a "Zero signal ON" error (Axis 1 error code: 1200) occurs and machine OPR is

not performed.
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(6) Operations of Stopper 3 and precautions
Under this method, machine OPR completes upon input of a zero signal via an external switch etc. following
stopper contact. This method is effective when no near-point dog is installed. Note, however, that it takes a longer
time to complete machine OPR because the axis operates at the creep speed, not at the OPR speed. The
following operations take place.

Operation step Description of operation

Machine OPR starts upon execution of the OPR start instruction (IPOPR1(P)). The axis accelerates from the bias
1) speed at start to the creep speed in the OPR direction over the "OPR acceleration/deceleration time" and moves at
the creep speed.

82

2) The axis contacts the stopper at the creep speed and stops.
3) When a zero signal (output upon detection of stopper contact) is issued after the axis has stopped, the LCPU stops
outputting pulses and outputs a deviation counter clear signal to the drive unit.
4) Upon completion of output of the deviation counter clear signal (output for 10 ms), the Axis 1 OPR completion
(SM1843) turns on and Axis 1 OPR request (SM1842) turns off.
\%
/ Stopper
2)
o ,
. 1) .
: 13)
E Zero signal I_I
| B
E Deviation counter clear signal Output time 10ms
OPR start instruction T—e—| ON .
execution command OFF i i
__________ ' ON !
Axis 1 OPR request 0 OFF
(SM1842) ' ON 4)
Axis 1 OPR complete  OFF : !
(SM1843) : :
Axis 1 operation status Standby (0)>< Returning to OP (3) X Standby (0)
(SD1844) ' '
Axis 1 current feed value Unfixed : (Updated according to the movement) : OP address

(SD1840, SD1841)

(a) Motor torque limit

Limit the motor torque after the creep speed is reached. If the torque is not limited, the motor may be damaged
when the stopper is contacted. For limitation of torque, refer to the manual for the drive unit used.

(b) OPR retry function

The OPR retry function cannot be used.

(c) Zero signal input
* Input a zero signal after the stopper has been contacted. If a zero signal is input before the stopper is
contacted, machine OPR completes at that point and the OP position deviates.
» Do not input a zero signal before machine OPR is started. If a zero signal is already input externally when
machine OPR is started, a "Zero signal ON" error (Axis 1 error code: 1200) occurs and machine OPR is
not performed.
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(7) Operations of Count 1 and precautions
Under this method, machine OPR completes when the first zero signal is input after the axis has moved the
distance set by "Movement amount after near-point dog ON" from the near-point dog ON point. The following
operations take place.

Operation step Description of operation

Machine OPR starts upon execution of the OPR start instruction (IPOPR1(P)). The axis accelerates from the bias
1) speed at start to the OPR speed in the OPR direction over the "OPR acceleration/deceleration time" and moves at
the OPR speed.

The axis starts to decelerate upon detection of turning on of the near-point dog. The axis decelerates to the creep

2
) speed and moves at the creep speed thereafter.

When the first zero signal (signal for outputting one pulse per motor rotation) is issued after the axis has moved the
3) distance set by "Movement amount after near-point dog ON," the LCPU stops outputting pulses and outputs a
deviation counter clear signal to the drive unit.

Upon completion of output of the deviation counter clear signal (output for 10 ms), the Axis 1 OPR completion

4
) (SM1843) turns on and Axis 1 OPR request (SM1842) turns off.

Setting the movement amount after the near-point watchdog ON

Y, h
i
i
1
r
\
|
| T
| \\
1 1
H I
— —h- T n » t
: ' | T :
: R ! 2 :
' ! ' |
1 i i
1 . 1 1
! Near-point watchdog ; : .
! I oo
| ON! : : OFF =5
| ! ! 1 3)
: 1 ! 1 z %
I ; ! | [
: Zero 5|gnali |_| ; |_| S’ Q
1 1 1 >
1 E . | | Set the near-point watchdog OFF position as close [} g-
| ! | 1 | to the center of zero signal length as possible. (@ X
1 ! ! | | If the near-point watchdog turns off in the zero g
| ! |< - » | signal state, the OPR stop position may change by
, ! One motor rotation ! | one servomotor rotation.
1 1
5 3 R
H i Movement amount after near-point |
' 1 watchdog ON *1 i
1 1
: | 3
E Deviation counter clear signal |_| Output time 10ms
i : !
\ ! |
: 1 1
OPR start instruction : ON ! E
execution command ! ! T i
\ ON ! |
Axis 1 OPRrequest L j _______________________________ OFF
(SM1842) | ! | ON 4)
E | p
Axis 1 OPR complete OFF- : :
(SM1843) ! 1 !
Axis 1 operation status Standby (0)>:< Returning to OP (3) E >|< Standby (0)
(SD1844) ' | i
Axis 1 t t aft y ! K !
X';ﬁgg;ﬁzg&ﬂg;%ﬁ er Unfixed X 0 >:<(Updated according to the movement)x *1 value
(SD1848, SD1849) i
Axis 1 current feed value Unfixed (Updated according to the movement) XOP address
(SD1840, SD1841) ! !
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(a) Required pulse generator

A pulse generator with zero signal is required. If a pulse generator without zero signal is used, generate a zero
signal using an external signal.

(b) Movement amount after near-point dog ON
The "Movement amount after near-point dog ON" should be equal to or greater than the distance moved by the

axis as it decelerates from the OPR speed to creep speed ([_ 5 Page 68, Section 7.6 (8)). If a zero signal is
input after the axis has moved the distance set by "Movement amount after near-point dog ON" while still
decelerating from the OPR speed to creep speed, the axis stops immediately at that point to complete machine
OPR. As a result, the OP position deviates and the motor load also increases because the axis stops suddenly
at the creep speed or higher.

\%

Setting the movement amount after

the near-point watchdog ON

Suddenly stopped during deceleration
to the creep speed

TV L

Near-point watchdog

ON OFF

Zero signal |_|
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(c) Advantages of using limit switches
The following functions can be used when the upper and lower limit signals are selected:
* OPR retry function
When machine OPR is started in a position indicated as interval A (where the near-point dog is turned off
and no near-point dog is found in the OPR direction) in the figure below , the axis continues to operate at
the OPR speed until reaching the limit switch of the machine system because it cannot detect the near-
point watchdog.
When the limit signal in the OPR direction turns off, the OPR retry function actuates. As a result, the axis
decelerates to a stop and then move in the opposite direction to complete machine OPR successfully.
({Z_Page 111, Section 7.10.1). This eliminates the need to perform JOG operation, etc., to return to the
position before the near-point dog turned on.

Hardware stroke limit function

When the limit signal in the direction opposite the OPR direction turns off, the axis decelerates to a stop
due to the hardware stroke limit function ([__ 3~ Page 124, Section 7.10.5). This prevents damage to the
machine system.

Interval B

-

f

When started from here - > Limit switch
Near-point watchdog Interval A#
ON’ OFF OFF
Zero signal

Retry operation

ddO dulydeN L'9°L
[0JU0D HdO 92

!

When started from hére

Moving in the opposite direction

(d) Machine OPR from near-point dog ON

When machine OPR is started in a position indicated as interval B (where the near-point dog is turned on) in
the figure below, the axis starts moving at the OPR speed in the direction opposite the OPR direction due to the

OPR retry function to perform machine OPR (/= Page 114, Section 7.10.1 (4)).
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(8) Operations of Count 2 and precautions

Under this method, the position achieved by moving the distance set by "Movement amount after near-point dog
ON" from the near-point dog ON point is set as the OP. This method is effective when a stepping motor is used or
otherwise a zero signal cannot be issued. Note that the stop position varies more than when the count 1 method

is used. The following operations take place.

Operation step Description of operation
Machine OPR starts upon execution of the OPR start instruction (IPOPR1(P)). The axis accelerates from the bias
1) speed at start to the OPR speed in the OPR direction over the OPR acceleration/deceleration time and moves at the
OPR speed.

The axis starts to decelerate upon detection of turning on of the near-point dog. The axis decelerates to the creep
speed and moves at the creep speed thereatfter.

After the axis has moved the distance set by "Movement amount after near-point dog ON," the LCPU stops outputting
3) pulses (the axis starts decelerating from the creep speed over the OPR deceleration stop time). The Axis 1 OPR
completion (SM1843) turns on, while the Axis1 OPR request (SM1842) turns off.
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Setting the movement amount after
the near-point watchdog ON

\3)

1')

____;.7_ o

Near-point watchdog

i
1
1
1
1
1
i
1
ON! ' OFF
i i
1 1
€ »
| Movement amount after near-point
i watchdog ON *1 i
1 1
OPR start instruction ON i |
execution command OFF ! ' :
__________ i ON i !
Axis 1 OPRrequest g R i
(SM1842) E E ! ON 3)
1 1 3
Axis 1 OPR complete  OFF : :
(SM1843) : : !
Axis 1 operation status Standby (0>< Returning to OP (3) | XStandby 0)
(SD1844) | ' i
) | | |
Axnigargg;rngicahrgg;rgsﬂer Unfixed : 0 >§<Updated according to the movementXﬂ value
(SD1848, SD1849) 1 1
. 1 1
Axis 1 current feed value Unfixed >:< (Updated according to the movement) : OP address

(SD1840, SD1841)

(a) Wiring of deviation counter clear signal

Deviation counter clear signals are not output in the count 2 method. Use a general-purpose output signal and
output it to the servo amplifier.
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(b) Movement amount after near-point dog ON
The "Movement amount after near-point dog ON" should be equal to or greater than the distance moved by the

axis as it decelerates from the OPR speed to creep speed (= Page 68, Section 7.6 (8)). If the axis has
moved the distance set by "Movement amount after near-point dog ON" while still decelerating from the OPR
speed to creep speed, the axis stops immediately at that point to complete machine OPR. As a result, the OP
position deviates and the motor load also increases because the axis stops suddenly at the creep speed or

higher.

Setting the movement amount after

the near-point watchdog ON

¢ Suddenly stopped during deceleration
to the creep speed

v
—

Near-point watchdog

ON

OFF

ddO dulydeN L'9°L
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(c) Advantages of using limit switches

The following functions can be used when the upper and lower limit signals are selected:
* OPR retry function

When started from here

When machine OPR is started in a position indicated as interval A (where the near-point dog is turned off
and no near-point dog is found in the OPR direction) in the figure below , the axis continues to operate at
the OPR speed until reaching the limit switch of the machine system because it cannot detect the near-
point watchdog.

When the limit signal in the OPR direction turns off, the OPR retry function actuates. As a result, the axis
decelerates to a stop and then move in the opposite direction to complete machine OPR successfully
(I~ Page 111, Section 7.10.1). This eliminates the need to perform JOG operation, etc., to return to the
position before the near-point dog turned on.

Hardware stroke limit function

When the limit signal in the direction opposite the OPR direction turns off, the axis decelerates to a stop

due to the hardware stroke limit function ([_=— Page 124, Section 7.10.5). This prevents damage to the
machine system.

Interval B :

* — ! Limit switch

Interval A

Near-point watchdog

ON: © OFF | OFF

Retry operation

f

When started from here

Moving in the opposite direction

A

(d) Machine OPR from a position where the near-point dog is turned on

When starting position is in interval B (where the near-point dog is turned on) in the figure above, the axis starts
moving at the OPR speed in the direction opposite the OPR direction due to the OPR retry function to perform

machine OPR ([_5Page 114, Section 7.10.1 (4)).
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(9) Setting of no method
"No method" is provided as an OPR method for those systems that do not use machine OPR. The I/O signals
used for OPR can be used with other functions. If "No method" is set, an attempt to start machine OPR with the

OPR start instruction (IPOPR1(P)) generates "OPERATION ERROR" (error code: 4116).

ddO dulydeN L'9°L
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7.6.2 FastOPR

The fast OPR is a function to perform positioning to the "OP address" established by machine OPR or other position

(standby address).
Address Description
OP address This address is used to perform positioning using the OP established by machine OPR as the starting point.

This address is used to perform positioning using a position other than the OP established by machine OPR
as the starting point. In certain situations such as when a near-point dog cannot be installed near the standby
address and thus the standby address is not the same as the OP in machine system design, fast OPR can be
implemented to the standby address to return the workpiece to the starting point (= OP).

Standby address

90

High-speed positioning control is started with the OPR start instruction (IPOPR1(P)) and implemented without using a
near-point dog or zero signal ([ Page 148, Section 7.12.1 (4)).

(1) Fast OPR operation
This operation uses the following OPR parameters, except for the OP address and standby address set for the
OPR start instruction (IPOPR1(P).
Setting item Data type
OPR Speed

OPR Acceleration/
Deceleration Time OPR Parameter

OPR Deceleration Stop
Time

OPR speed

OP or standby

Fast OPR address

>t

OPRACC/DEC tim;_‘— OPR DEC/STOP time

OPR start instruction
execution command

Axis 1 start instruction in
execution (SM1848)
Axis 1 BUSY (SM1840)
Axis 1 positioning complete
(SM1841)
Axis 1 OPR request (SM1842) OFF

ON

Axis 1 OPR complete (SM1843) OFF

Axis 1 operation status (SD1844)  Standby (0)>_ Fast OPR (9) >X_Standby (0)

Axis 1 movement amount after

near-point watchdog ON Not changed
(SD1848, SD1849)
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(2) Precautions
+ Establish the OP via machine OPR before starting fast OPR. Otherwise, the "Machine OPR not performed"
error (Axis 1 error code: 1201) occurs and operation does not start.
« If the system uses speed control, speed/position switching control and current value change, the Axis 1
current feed value (SD1840, SD1841) is different from the coordinate calculated with reference to the
machine OP and thus fast OPR to the machine OP or standby address cannot be performed.

ddoised 292
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7.6.3  Forced off of Axis 1 OPR request (SM1842)

When the LCPU requests machine OPR upon power on, etc., the Axis 1 OPR request (SM1842) turns on. If the
system does not require machine OPR, the Axis 1 OPR request (SM1842) can be forcibly turned off by turning on the
Axis 1 OPR request off (SM1851). The Axis 1 OPR request off (SM1851) should be turned off again after confirming
that the Axis 1 OPR request (SM1842) has turned off.

7.6.4 Precautions on Axis 1 OPR request (SM1842)

92

In the following condition, the Axis 1 OPR request (SM1842) needs to be turned on to perform the machine OPR.
» At power on
* Atreset
» When the operating status is switched from STOP to RUN
* When the drive unit ready signal is turned off
+ At the start of machine OPR control

While the Axis 1 OPR request (SM1842) is on, address information stored in the LCPU cannot be guaranteed. When
the machine OPR is performed and successfully completed, the Axis 1 OPR request (SM1842) turns off and the Axis 1
OPR completion (SM1843) turns on.
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7.7 Positioning Control

The positioning control method is set by the positioning data "Control System". 10 positioning data can be set for each
axis with the programming tool. To start positioning control using positioning data set with the programming tool, use
the Table start instruction (IPPSTRT1(P)) ((_=Page 140, Section 7.12.1 (1)). To start positioning control using 10 or
more positioning data, set them as the setting data of the Positioning start instruction (IPDSTRT1(P)) ((_ Page 142,
Section 7.12.1 (2)).

9 10 9 10
Positioning data No. 1 2 1 Positioning data No. 1 2 1
Control System L1 Control System |1 H
AcceIeratlop/DeceIeratlon H Acceleration/Deceleration H
Time LHT ) L
H Time H
Deceleration Stop Time 1 1H Deceleration Stop Time | HH
Axis 1 H Axis 2 H
Dwell Time | LH Dwell Time | HH
Command Speed |H Command Speed |H 7
Positioning Address/ Positioning Address/
Movement Amount | Movement Amount | HH
Setting item Setting range Default

Control system not available
Positioning Control (ABS)
Positioning Control (INC)

Speed-position Control (Forward RUN)
Control System Control system not available (blank)
Speed-position Control (Reverse RUN)

Current Value Changing
Speed Control (Forward RUN)
Speed Control (Reverse RUN)

lou0D Buiuomsod /')

Acceleration/Deceleration Time (ms)

Deceleration Stop Time (ms) 0to 32767 1000
Dwell Time (ms) 0 to 65535
Command Speed (pulse/s) 0 to 200000
-2147483648 to 2147483647 0
Positioning Address/Movement Amount (pulse) (0 to 2147483647 if the control method is

speed/position switching control)

Setting details are explained below.

Note that the explanations in this section assume use of Axis 1. For the special relay, special register, dedicated
instructions, error codes, and warning codes for Axis 2, refer to the following.

« Special relay and special register: [_ 7 Page 60, Section 7.4 (2)
« Dedicated instructions: [~ 5 Page 139, Section 7.12

« Error codes: [_ 7 Page 175, Section 7.14 (1)

 Warning codes: [~ = Page 179, Section 7.14 (2)
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(1) Control system

Set the positioning control system.

Control system Overview Reference
Control system not available Set this option if positioning control is not performed. —
Positioning Control (ABS) Positioning control is implemented from the position at which the axis is currently Page 99,
Positioning Control (INC) stopped, to the specified position. Section 7.7.2

Speed-position Control (Forward
Speed control is implemented first and when the external command signal is turned
RUN) Page 100,

on, position control (positioning control based on specified movement amount) is

Speed-position Control (Reverse | . . Section 7.7.3
implemented successively.
RUN)
. . . Page 102,
Current Value Changing The Axis 1 current feed value (SD1840, SD1841) is changed to the set address. -

Section 7.7.4

Speed Control (Forward RUN) | After acceleration, operation continues until the execution command for Axis stop Page 103,
Speed Control (Reverse RUN) instruction (IPSTOP1) turns on. Section 7.7.5

Combinations of "control system" and other required positioning data are shown below.
O: Must be set, A: Set as necessary, —: Need not be set

Control system
Positioning data Position Speed/position Current value
Speed control L.
control switching control change
Acceleration/Deceleration Time (@) (@) (@) —
Deceleration Stop Time (@) (@) O —
Dwell Time A A A A
Command Speed @) O O —
Positioning Address/Movement
O — O O
Amount
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(2) Acceleration/deceleration time, deceleration stop time, dwell time, and

command speed

+ Set the time required for the axis to reach the command speed from the bias speed at start.

 Deceleration stop time: Set the time required for the axis to reach the bias speed at start from the command

speed and then stop upon completion of position control or occurrence of a stop cause.

» Dwell time: Set the time required for Axis 1 positioning completion (SM1841) to turn on after completion of

positioning control.

+ Command speed: Set the speed at which to implement positioning control. If the set command speed

exceeds the speed limit, positioning control is implemented at the speed limit. If the set command speed is

less than the bias speed at start, positioning control is implemented at the bias speed at start.

<+—— Command speed

”””””””””” ‘* Bias speed at start

:\:

ACC/DEC time

Axis 1 positioning complete (SM1841) OFF

ey

P

/ . . _ Dwell time

DEC/STOP time:

ON

]
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(3) Positioning address/movement amount

Set the address or movement amount to be used as the target value for positioning control. The setting range of
values varies depending on the "control method."

(a) Position control (ABS), current value change
Set the address from the OP.

Stop position
(positioning start address)

-1000 1000 3000

& »
<« »

Movement amount: 2000 | Movement amount: 2000

(b) Position control (INC)

Set the movement amount with sign.

* When the movement amount is positive: Move in the positive direction (address increasing direction)
» When the movement amount is negative: Move in the negative direction (address decreasing direction)

Stop position
(positioning start address)

(Movement amount) (Movement amount)
-30000 30000

Moving in negative | Moving in positive
direction direction
>

(c) Speed/position switching control (forward/reverse)
Set the movement amount after switching from speed control to position control.
The setting range is 0 to 2147483647 (pulses).

\

Movement amount
setting

Speed control | Position control

t
Speed/position switching
command

(d) Speed control (forward and reverse RUN)

The set value is ignored.
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7.71 Start of positioning control

Positioning control can be started using positioning data set with the programming tool or by setting positioning data in
a program. The 1/O signals used under each control method are shown below.
O: Wiring required, A: Wire as necessary, —: Wiring not required

Control system

1/0 signal . Speed/position
Position control | Speed control L.
switching control

Zero Signal! — —

Near-point Dog Signal*1 — —

Deviation Counter Clear Signalﬁ1 — —

External Command Signal " 1 @)
CW/PULSE/A Phase output O @) O
CCWI/SIGN/B Phase output O O O

Drive Unit Ready Signal’ A A A

Upper Limit Signal 12 A A A
Lower Limit Signal 12 A A A

*1 When this signal is not required, it can be used for other functions such as the general-purpose input and general-
purpose output.
*2 These signals are required when the hardware stroke limit and OPR retry functions are used.

(1) Starting with positioning data set by the programming tool
Positioning data (up to 10 sets of data for each axis) can be set easily using the programming tool. Note that once
set, positioning data cannot be changed in a program. Two axes can be started simultaneously at the pulse output
level using the Two axes simultaneous start instruction (IPSIMUL(P)).

(a) Setting

Set positioning data (10 sets of data for each axis) using the programming tool and write the data to the LCPU.

(b) Starting
Start positioning with the Table start instruction (IPPSTRT1(P)) by specifying a positioning data No.

((ZF Page 140, Section 7.12.1 (1)). Only one set of positioning data can be executed with each instruction. To
start two axes simultaneously, use the Two axes simultaneous start instruction (IPSIMUL(P)).

(2) Starting by setting positioning data with a device
Start positioning with the Positioning start instruction (IPDSTRT1(P)) by specifying the device in which positioning
data is stored. Positioning data can be changed every time positioning is started. Use this mode when there are
many positioning points and 10 sets of positioning data are not enough, or when positioning addresses and
command speeds are calculated by a program, among others.

(a) Setting
Set positioning data to a device by a program.
(b) Starting
Positioning is started when the set device is specified as setting data and the Positioning start instruction

(IPDSTRT1(P)) is executed in the program ([_ 5 Page 142, Section 7.12.1 (2)). Two axes cannot be started
simultaneously.
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(3) Subfunction

» The command speed can be changed using the Speed change instruction (IPSPCHG1(P))

(I_zPage 116, Section 7.10.3).

» The software stroke limit function can be used when the software upper/lower stroke limits are set
(_=Page 121, Section 7.10.4).

» The hardware stroke limit function can be used when upper/lower limit signals are input
(5 Page 124, Section 7.10.5).

» The target position can be changed using the Target position change instruction (IPTPCHG1(P))
(_=Page 125, Section 7.10.6).
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7.7.2 Position control

Positioning control is implemented for the specified axis from the current position to specified position.

(1) Positioning control by ABS (absolute) method

Positioning is performed by specifying a position with reference to the OP. The moving direction is determined by
the current position.
ElOperation when the starting point address is 2000 and "Positioning address/movement amount" is set to

11000:

Positioning address

/— Start address /(End address)

0 2000 11000

| q|

ld
| Positioning control (movement amount 9000) |

(2) Positioning control by INC (incremental) method
Positioning is performed by the set movement amount from the current position being the starting point. The
moving direction is determined by the sign of "Positioning address/movement amount."

ElOperation when the starting point address is 2000 and "Positioning address/movement amount” is set to

-11000:
/— End address /— Start address

-9000 0 2000

|<Positioning control (movement amount —11000)|

(3) Precautions
If the value of "Positioning address/movement amount" exceeds the upper limit of the software stroke, a
"Software stroke limit+" error (Axis 1 error code: 1103) occurs. If the value is smaller than the lower limit of the
software stroke, a "Software stroke limit-" error (Axis 1 error code: 1104) occurs. In these cases, position control

does not start.
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7.7.3 Speed/position switching control

After the start instruction has been executed, position control is started via speed control first. When the external
command signal turns on, speed control switches to position control and positioning control is implemented by the
movement amount set by "Positioning address/movement amount." Speed/position switching control is implemented in
forward and reverse directions. To switch from speed control to position control, the Axis 1 Speed/position switching
enable (SM1852) must be turned on beforehand.

(1) Speed/position switching control operations

(a) Operation timings

\Y

4 Command speed

h
T
Speed Position
|<— — —>|
control control
Bias speed at start
Dwell time
T -

. . i ON
Start instruction OFF :
execution command ! ON
Axis 1 BUSY (SM1840)
OFF

Axis 1 positioning complete  off
(SM1841)
External command signal  ofp

1 ON

ON

(Will be updated)

Axis 1 speed/position
switching enable OFF
(SM1852)
Axis 1 current feed value
(SD1840, SD1841)

0

1
1
1
1
1
1
;
! ON
1
1
1
1
1
1
1

(b) Axis 1 current feed value (SD1840, SD1841)
This value is cleared to 0 at the start of speed control. It is not refreshed during speed control, and refreshed
only after switching to position control.
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(2) Precautions

(a) Selection of external command signal
An attempt to start speed/position switching control without selecting an external command signal generates a
"Speed/position switching control start not possible" error (Axis 1 error code: 1505).

(b) External command signal on timing and operation
* If speed/position switching control is started while the external command signal is still on, position control
is implemented first. (The Axis 1 current feed value (SD1840, SD1841) is cleared to 0 and then refreshed

accordingly thereafter.)
« If the external command signal is turned on before the command speed is reached, position control is

implemented at the speed effective at that point.

(c) External command signal and positioning data

If the following condition is met, deceleration starts at the moment an external command signal is input:
Positioning address/Movement amount < Deceleration distance from command speed

In this case, the axis moves only by the movement amount set by "Positioning address/movement amount,"
before decelerating to the bias speed at start, and then stops immediately.

(d) Speed 0

When the bias speed at start is set to 0 and the command speed is also set to 0 under the speed control,
operation does not start. At this time, the special relays and registers assume the following statuses. To
continue with the operation, set a value other than 0 for the new speed value and then turn off the Axis 1 speed
0 (SM1844) using a speed change request with the Speed change instruction (IPSPCHG1(P)).

* Axis 1 speed 0 (SM1844): On

 Axis status: Stop

» Axis 1 axis operation status (SD1844): 5 (In speed-position control (speed))

* Axis 1 busy (SM1840): On
If the bias speed at start is other than 0, changing the command speed to 0 generates an "Out of speed range"
warning (Axis 1 warning code: 1020) and the axis operates at the bias speed at start.

(e) Software stroke limit
Do not implement speed/position switching control beyond the range of software stroke limits. If the value of
"Positioning address/movement amount" exceeds the range of software stroke limits during speed control, a
"Software stroke limit+" error (Axis 1 error code: 1103) or "Software stroke limit-" error (Axis 1 error code: 1104)
occurs the moment it switches to position control, and the axis decelerates to a stop.

(f) Set value of "Positioning address/movement amount”
Do not set a negative value for "Positioning address/movement amount." A "Movement amount setting out of
range under speed/position switching control" error (Axis 1 error code: 1504) occurs.

(g) Stop position
To suppress fluctuation of the stop position after switching to position control, turn the external command signal
on in a stable speed area.
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7.74 Current value change

The Axis 1 current feed value (SD1840, SD1841) of a stationary axis is changed to a specified address.

(1) Timing of current value change

When the execution command for start instruction turns on, the specified address is stored in the Axis 1 current
feed value (SD1840, SD1841).

T ON
Start instruction :
execution command OFF i
Axis 1 current feed value . : WO i "
(SD1840, SD1841) < Value set for "Positioning address/movement amount

(2) Precautions

If the new current value exceeds the upper limit of the software stroke, "Software stroke limit +" (Axis 1 error code:
1103) occurs. If the value is smaller than the lower limit of the software stroke, "Software stroke limit -" (Axis 1
error code: 1104) occurs. In these cases, the current value is not changed.
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7.7.5 Speed control

After accelerating to the command speed, the axis continues to operate at the command speed until the Axis stop
instruction (IPSTOP1) is executed. Speed control is implemented in forward and reverse directions. Operation timings

are shown in the figure below.

(1) Speed control operation

(a) Operation timings

Vv
A Command speed

Bias speed at start

Start instruction execution OFF
command

Axis 1 BUSY (SM1840) OFF

Axis stop instruction OFF
execution command

Axis 1 positioning complete OFF

(SM1841)
Axis 1 current feed value i
(SD1840, SD1841) >< 0
(b) Axis 1 positioning completion (SM1841) and Axis 1 current feed value (SD1840,
SD1841)

The Axis 1 positioning completion (SM1841) does not turn on during speed control. Also note that the Axis 1
current feed value (SD1840, SD1841) is fixed to 0 during speed control.

j01u0d paadsg G/
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(2) Precautions

(a) Speed 0

When the bias speed at start is set to 0 and the command speed is also set to 0 under the speed control, the
special relays and register assume the following statuses. To continue with the operation, set a value other
than 0 for the new speed value and then turn off the Axis 1 speed 0 (SM1844) using a speed change request
with the Speed change instruction (IPSPCHG1(P)).

» Axis 1 speed 0 (SM1844): On

 Axis status: Stop

» Axis 1 axis operation status (SD1844): 10 (In speed control)

* Axis 1 busy (SM1840): On
If the bias speed at start is other than 0, changing the command speed to 0 generates an "Out of speed range"
warning (Axis 1 warning code: 1020) and the axis operates at the bias speed at start.
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7.8 Multiple Axes Simultaneous Start Control

Two axes can be started simultaneously using the Two axes simultaneous start instruction (IPSIMUL(P))
(=" Page 145, Section 7.12.1 (3)).

(1) Operation details

Two axes can be started simultaneously. The stop timing varies depending on the data of each axis.

\%
A H 1 1
Axis 1 ' ; - » t
Axis 2 | : } >t
. ON : |
Simultaneous 2-axes ’:_‘ E ,
start instruction execution OFF 0 . .

command .
i
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Point />

If you want the two axes to generate a linear composite locus, simulated interpolation control can be performed. In this case,
take note of the following points:
+ Calculate the speed according to the ratio of movement amounts of two axes.
» Use identical acceleration and deceleration time and deceleration stop time for the two axes.
"Positioning address/movement amount" ratio Axis 1: Axis 2 = 2:1
Command speed ratio Axis 1:Axis 2 = 2:1

Movement amount in Axis 2 direction
A

_______________________ Generated path

» Movement amount
in axis 1 direction

Axis 1 i i >t
Axis 2 : 5 5 : >t
| ON! Lo
Simultaneous 2-axes start m i i |
instruction execution command OFF ! i i !
<—» ACC/DEC time “4«—»DEC/STOP time

(2) Precautions

* Errors are handled for each axis. If Axis 1 data is abnormal but Axis 2 data is normal, for example, only Axis
2 is started.
« If either axis or both axes is/are operating when the Two axes simultaneous start instruction (IPSIMUL(P)) is

|0J)U0D) LelS shosue)nwIg saxy ol dinA 8/

executed, the two axes do not start simultaneously. The operating axis or axes continue(s) with the current
positioning operation.
+ To stop each axis, execute the Axis stop instruction (IPSTOP1) for the axis.
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7.9 JOG Operation

JOG operation is used for moving the axis only by a desired movement amount without using positioning data. Use this
operation when checking the connection of the positioning control system, or to move the workpiece to inside the
range of software stroke limits after operation has stopped by the software stroke limit function. JOG operation is
started with the JOG start instruction by setting the JOG speed, JOG ACC time, JOG DEC time and direction

(I_ Page 151, Section 7.12.1 (5)).

Note that the explanations in this section assume use of Axis 1. For the special relay, special register, dedicated
instructions, error codes, and warning codes for Axis 2, refer to the following.

« Special relay and special register: [_ = Page 60, Section 7.4 (2)
« Dedicated instructions: [~ 7~ Page 139, Section 7.12

« Error codes: [ 7 Page 175, Section 7.14 (1)

» Warning codes: [ 7 Page 179, Section 7.14 (2)

(1) Flow of operation

Operation step Description of operation
JOG operation is started with the JOG start instruction (IPJOG1). When the execution command for JOG start
1) instruction turns on, the axis starts to accelerate in the set direction over the JOG ACC time. The Axis 1 busy
(SM1840) turns on.
2) Once the accelerating workpiece reaches the JOG speed, the axis continues to move by maintaining the JOG speed.
3) When the execution.command for JOG start instruction turns off, the axis starts to decelerate from the JOG speed
over the JOG DEC time.
4) The axis stops when the speed drops to 0. The Axis 1 busy (SM1840) turns off.
\
A
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Forward JOG

|

Reverse JOG

JOG start instruction OFF
execution command

JOG direction OFF

Axis 1BUSY o
(SM1840)
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(2) Precautions

(a) JOG speed adjustment
It is dangerous to set a high JOG speed from the beginning. To ensure safety, set a small value first and
gradually increase it while checking the operation to adjust to an optimal speed for control.

(b) Axis stop instruction command during JOG operation
When the execution command for Axis stop instruction (IPSTOP1) turns on during JOG operation, the axis
decelerates to a stop. If the execution command for JOG start instruction turns on while the execution
command for Axis stop instruction (IPSTOP1) is on, a "Stop instruction ON at start" error (Axis 1 error code:

1102) occurs and JOG does not start.
V

A A error occurs and the JOG operation is not performed.

>t 7

JOG start instruction

execution command OFF

ON

1\

Axis stop instruction
execution command

OFF

L

Axis 1 BUSY
(SM1840)

\
€

OFF

JOG direction OFF

uonesado 901 6°L

To start JOG operation, follow the steps below.

1. Turn off the execution command for JOG start instruction.

2. Reset the axis error.

3. Turn off the execution command for Axis stop instruction (IPSTOP1).
4.

Turn on the execution command for JOG start instruction again.
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If the execution command for Axis stop instruction (IPSTOP1) is turned on while the execution command for
the JOG start instruction (IPJOG1) is on and then the execution command for Axis stop instruction (IPSTOP1)
is turned off, JOG operation cannot be performed. To start JOG operation, turn on the execution command for
JOG start instruction again.

\
A

JOG does not start even
if Axis stop instruction
execution command is
turned off.

|
|
]

JOG start instruction
) OFF
execution command

]

L

Axis st(_)p instruction OFF
execution command

Axis 1 BUSY |
(SM1840) OFF '

(c) Multiple instruction executions
If the execution command for JOG start instruction is turned off and then turned on again while the axis is
decelerating, JOG operation cannot be performed.

\
A

JOG start instruction
is ignored.

ON

JOG start instruction OFF

execution command

ON

Axis 1 BUSY
OFF
(SM1840)

(d) Limitation of JOG speed

If the JOG speed exceeds the set speed limit, the axis operates at the speed limit and an "Out of speed range"
warning (Axis 1 warning code: 1020) occurs. If the JOG speed is less than the bias speed at start, the same
warning occurs and the bias speed at start is applied.
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CHAPTER 7 POSITIONING FUNCTION

(e) JOG speed 0

If the bias speed at start is 0 and JOG operation is started by setting 0 for the JOG speed, the special relays
and registers assume the following statuses. If the new speed value is set to other than 0 and the speed is
changed accordingly using the Speed change instruction (IPSPCHG1(P)), the Axis 1 speed 0 (SM1844) turns
off and JOG operation continues.

* Axis 1 speed 0 (SM1844): On

 Axis status: Stop

+ Axis 1 axis operation status (SD1844): 2 (In JOG control)

* Axis 1 busy (SM1840): On
If the bias speed at start is other than 0, changing the JOG speed to 0 generates an "Out of speed range"

warning (Axis 1 warning code: 1020) and the axis operates at the bias speed at start.

(f) Speed change

The speed cannot be changed while the axis is decelerating.

(g) Forward/reverse switching
To switch between forward and reverse directions, confirm that the Axis 1 busy (SM1840) is off and then turn
on the execution command for JOG start instruction. While the Axis 1 busy (SM1840) is on, establishment of
the execution command for JOG start instruction is ignored.

(3) Subfunction
» The software stroke limit function can be used when the software upper/lower stroke limits are set
("~ Page 121, Section 7.10.4).

» The hardware stroke limit function can be used when upper/lower limit signals are input

([Z_7 Page 124, Section 7.10.5).
» The JOG speed can be changed using the Speed change instruction (IPSPCHG1(P)).

Important

To perform JOG operation near the perimeter of the moving range, use the hardware stroke limit function ((__= Page 124,

Section 7.10.5).
If the hardware stroke limit function is not used, the workpiece may go out of the moving range and cause an accident.

uonesado 901 6°L
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7.1 0 Subfunction

"Subfunctions" govern control limitation, addition of function, etc., when OPR control, positioning control and JOG

operation are performed. These subfunctions are implemented by setting parameters or in programs.

Subfunction

Overview

Reference

OPR retry function

A function to perform machine OPR automatically by detecting an off edge of the
limit signal and moving to a position where machine OPR is possible, even when
the OP is not located in the OPR direction.

Page 111, Section 7.10.1

Speed limit function

A function to limit the speed to within the setting range of speed limit values when
the operating speed exceeds the positioning parameter "Speed limit".

Page 115, Section 7.10.2

Speed change function

A function to change the speed during operation.

Page 116, Section 7.10.3

Software stroke limit
function

A function to not start operation when a start instruction is given to move to the
target position which is outside the range set by the upper stroke limit and lower
stroke limit. The limit function also stops operation when the current feed value
deviates from the setting range.

Page 121, Section 7.10.4

Hardware stroke limit
function

A function to decelerate the axis to a stop using a limit switch connected to the
external device connector.

Page 124, Section 7.10.5

Target position change
function

A function to change the target value during positioning control.

Page 125, Section 7.10.6

Acceleration/
deceleration
processing function

A function to adjust the acceleration/deceleration processing as part of control.

Page 129, Section 7.10.7

Stop processing
function

A function to control the stopping method to be applied when a stop cause occurs
during operation.

Page 131, Section 7.10.8

Note that the explanations in this section assume use of Axis 1. For the special relay, special register, dedicated

instructions, error codes, and warning codes for Axis 2, refer to the following.

« Special relay and special register: [_ 5 Page 60, Section 7.4 (2)
« Dedicated instructions: [~ 5 Page 139, Section 7.12

« Error codes: [_ 7 Page 175, Section 7.14 (1)

« Warning codes: [~ 5 Page 179, Section 7.14 (2)

(1) Subfunction and external input signal

When the OPR retry function and hardware stroke limit function are used, upper and lower limit signals are

required.
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CHAPTER 7 POSITIONING FUNCTION

7.10.1 oPr retry function

The workpiece may not move toward the OP depending on the position (for example, when it has already exceeded
the OP during position control). In this case, normally machine OPR is started again after moving the workpiece to just
before the near-point dog after JOG operation, etc. If the OPR retry function is used, however, machine OPR can be
performed regardless of where the workpiece is. To operate the OPR retry function, select the limit signal in the OPR
direction (upper limit signal or lower limit signal) using the built-in I/O function setting.

(1) OPR methods in which this function is enabled
This function is always enabled when the following OPR methods are used:
* Near-point dog method
» Count 1
« Count 2

uopoungns 01°2
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(2) Flow of operation

The following shows OPR retry function When the workpiece is outside the range of upper or lower limit switches.

Operation step

Description of operation

1)

Machine OPR starts upon execution of the OPR start instruction (IPOPR1(P)). The axis starts moving in the OPR
direction.

2) The axis decelerates upon detection of turning off of the limit signal.

3) After stopping upon detection of turning off of the limit signal, it moves in the direction opposite the OPR direction at
the OPR speed. "OPR dwell time" is enabled, if set.

4) The axis decelerates upon turning off of the near-point dog.

5) After stopping upon turning off of the near-point dog, the axis performs machine OPR in the OPR direction. The OPR
dwell time is enabled, if set.
Machine OPR is complete.
» Near-point dog method: Machine OPR completes upon detection of the first zero signal after the near-point dog has

turned off.
6) » Count 1: Machine OPR completes upon detection of the first zero signal after reaching a position corresponding to

"Movement amount after near-point dog ON."

» Count 2: Machine OPR completes upon reaching a position corresponding to "Movement amount after near-point
dog ON." (Before machine OPR is complete, the axis decelerates from the creep speed over the OPR deceleration
stop time.)
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CHAPTER 7 POSITIONING FUNCTION

(3) When the workpiece is outside the range of upper or lower limit switches

(a) When the OP direction is the same as the OPR direction
Machine OPR is not performed. A "Hardware stroke limit +" error (Axis 1 error code: 1100) or "Hardware stroke
limit -" error (Axis 1 error code: 1101) occurs.

EIWhen "OPR direction" is set to "Forward RUN":

A error occurs and the machine OPR is not performed.

" op

v\

Machine OPR start position

OPR direction

Lower limit switch

Near-point watchdog l:[
Zero signal

Moving range

[ ]

Upper limit switch

A4
~

d
!

(b) When the OP direction is opposite to "OPR direction™:
The axis decelerates to a stop upon turning off of the near-point dog and then performs machine OPR in the

direction set as "OPR direction."

ElWhen "OPR direction" is set to "Forward RUN":
Machine OPR start,

Upper limit switch

[ ]

Lower limit switch

Near-point watchdog l:[
Zero signal

Moving range

h NN
| 53
: o
\{ : 3=
OP h TS
—_ > , 32
OPR direction E 5 g'
' =4
>
=X
=
5

A 4

A
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(4) Near-point dog and starting position of machine OPR

If machine OPR is performed at a position where the near-point dog is turned on, the following operations take

place under each OPR method:

Near-point dog method: Machine OPR starts at the creep speed.
Count 1 or count 2: Machine OPR is performed according to the OPR retry function.

ElCount 1

Decelerates by near-point watchdog ON.

Movement amount after
near-point watchdog ON

\ Origin

/
OPR direction Start point

With near-point 2 ianal
watchdog ON €ro signa

Decelerates and stops /
by near-point watchdog

OFF.

Near-point watchdog

ON OFF

(5) Precautions

If a limit signal is not selected by the built-in I/O function setting, the OPR retry function does not operate and
the mechanical system may also be damaged as the axis continues to operate to the limit of the machine
system.

If the near-point dog method is used, make sure the area in which the limit switch turns off does not overlap
with the area in which the near-point dog turns on. An attempt to start machine OPR in an overlapped area
generates "Retry error" (Axis 1 error code: 1202) and the axis stops. If the two areas are overlapped during
OPR retry, "Retry error" (Axis 1 error code: 1202) may occur regardless of the OPR method (near-point dog
method, Count 1 or Count 2) and the axis may stop.

Make sure the limit signal in the direction opposite the OPR direction does not turn off during machine OPR.
A "Hardware stroke limit +" error (Axis 1 error code: 1100) or "Hardware stroke limit -" error (Axis 1 error
code: 1101) occurs and the axis stops.

Do not start machine OPR in an area where the limit signal in the direction opposite the OPR direction is off.
A "Hardware stroke limit +" error (Axis 1 error code: 1100) or "Hardware stroke limit -" error (Axis 1 error
code: 1101) occurs and machine OPR does not start.



CHAPTER 7 POSITIONING FUNCTION

7.10.2 Speed limit function

If the operating speed exceeds the speed limit, this function limits the speed to within the setting range of speed limits.

To use this function, set the positioning parameter "Speed limit."

(1) Relationship of speed limit function and control

Control Operation when the speed limit is exceeded
Machine OPR No operation occurs. (The OPR speed cannot be set higher than the
OPR control T .
Fast OPR speed limit using the programming tool.)

Position control

An "Out of speed range" warning (Axis 1 warning code: 1020) occurs

Speed control L .
and the command speed is limited to the speed limit.

Positioning control
Speed/position switching control

Current value change —
An "Out of speed range" warning (Axis 1 warning code: 1020) occurs
and the JOG speed is limited to the speed limit.

JOG operation

uopoungns 01°2
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7.10.3 Speed change function

The speed change function changes the operating speed to a newly specified speed at a desired timing. This function
is implemented with the Speed change instruction (IPSPCHG1(P)) by setting the new speed value, ACC/DEC time at

speed change and DEC/STOP time at speed change ([ 5 Page 158, Section 7.12.1 (8)).

(1) Controls that permit speed change and timings of change
The speed can be changed during the controls denoted by "Speed change possible" in the table below, at the
specified timings. If speed change is not possible, a "Speed change not possible" warning (Axis 1 warning code:
1022) occurs and the instruction is ignored, or the instruction is simply ignored without any warning.

. . During
During During speed X
. . deceleration by the
During constant- | change by the Speed During .
Control . . . . Axis stop
acceleration speed change instruction | deceleration . .
. instruction
operation (IPSPCHG1(P))
(IPSTOP1)
OPR Machine OPR
Warning Warning — Warning Ignored.
control Fast OPR
Speed
Position control Warning change Warning Warning Ignored.
possible
Speed
Speed change P .
Speed control possible change Speed change possible — Ignored.
Positioning possible
control Speed control of Speed
- Speed change )
speed/position ossible change Speed change possible — Ignored.
i
switching control P possible
Position control of Speed
speed/position Warning change Warning Warning Ignored.
switching control possible
Speed
) Speed change )
JOG operation ossible change Speed change possible Ignored. Ignored.
P possible

(2) Description of operation
Speed change under speed control
\%
A
Command speed Decelerating (accelerating) by ACC/DEC time at speed change

New speed
value

New speed
value
New speed
value

. Decelerates by DEC/STOP
Bias speed at time at speed change

start T

p t

Speed change instruction
execution command
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(3) Precautions

(a) Limitation of new speed value
If the new speed value exceeds the speed limit, the axis operates at the speed limit and an "Out of speed
range" warning (Axis 1 warning code: 1020) occurs. If the new speed value is less than the bias speed at start,
the same warning occurs and the bias speed at start is applied.

(b) Operation during processing
Even when the workpiece is moving at the command speed or JOG speed, speed change is not accepted if
calculations are in progress following the establishment of the execution command for Speed change
instruction (IPSPCHG1(P)).

ElTimings at which speed change is permitted during position control

\Y
4 Command is acceptable here.

O @) X

Request

* The area does not change in this figure.
(The movement amount does not change.)

New speed
_________________________________ N
\\
Operation
N
Previous Previous ™
speed speed N

Change to a new speed occurs after completion of pulse output at the current speed.

ON

Operation time

|

Pulse waveform

not completed.

E Pulse output is
: ON

Speed change instruction H
execution command OFF '
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(c) Speed change during position control
If the target position is reached during the processing for speed change in the case of a speed change during
position control or position control of speed/position switching control, a "Speed change not possible" warning
(Axis 1 warning code: 1022) occurs and the speed is not changed.

(d) Target position change and speed change
If the Target position change instruction (IPTPCHG1(P)) is accepted simultaneously as the execution
command for Speed change instruction (IPSPCHG1(P)) is established, a "Speed change not possible" warning
(Axis 1 warning code: 1022) generates and the Speed change instruction (IPSPCHG1(P)) is cancelled.
(For example, if the execution command for Target position change instruction (IPTPCHG1(P)) is established
during acceleration, the operation switches to a constant speed and the target position change is accepted. If
the execution command for Speed change instruction (IPSPCHG1(P)) is established at this timing, it means
that the execution commands for both instructions are established simultaneously. ) (> Page 125, Section
7.10.6)

(e) Speed change and deceleration stop time
When the speed is changed during position control or position control of speed/position switching control in the
following condition, positioning completes before the stop speed reaches the bias speed at start.
» The deceleration stop time is longer than the remaining movement amount at the end of speed change
and thus the constant-speed part of operation cannot be performed after the speed has changed.

\
A
Movement before speed change (dotted line)
| "Operation J— 7777777777 Sgmmm e New (tjarget
| processing AN spee Movement after speed change (solid line)
. 4’|“7 Positioning completed before reaching
! ACC/DEC time at the bias speed at start
1speed change DEC/STOP time at .
| P speed change N S~ | .
Z < N R - Bias speed
! ! at start
N . : >t
— ON
Speed change instruction .

execution command OFF
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(f) Speed change to 0
» When Bias speed at startis 0
If the bias speed at start is set to 0 and new speed value is changed to 0, the axis stops.
However, the Axis 1 busy (SM1840) does not turn off. Even when the axis is stopped, the Axis 1 axis
operation status (SD1844) does not change.

New speed value

7777777777777777777777777777777777777777777777777777777 Bias speed
at start

Speed 0

R

]

Speed change instruction

execution command OFF

ON

Start instruction execution
command

OFF

Axis 1 BUSY
(SM1840) OFF

X 1000

New speed value

N

Axis 1 speed 0
(SM1844) OFF

Axis 1 operation status
(SD1844) (Not changed)

* When bias speed at start is other than 0

uopoungns 01°2

When the speed is changed to 0, an "Out of speed range" warning (Axis 1 warning code: 1020) occurs and
the axis operates at the bias speed at start.
» Occurrence of error

uonouny abueyo peadg €012

If the speed is changed and "Outside the acceleration/deceleration time setting" error (Axis 1 error code:
1502) or "Deceleration stop time out of range" error (Axis 1 error code: 1503) occurs under operation at
speed 0, the axis stops and the Axis 1 axis operation status (SD1844) changes to Error occurring (-1).
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(g) Speed change and "setting out of range™ error
If an "Outside the acceleration/deceleration time setting" error (Axis 1 error code: 1502) or "Deceleration stop
time out of range" error (Axis 1 error code: 1503) occurs at the start of speed change, the Axis 1 axis operation
status (SD1844) change changes to Error occurring (-1). When each control is active, the following operations
are performed according to the control.
* In position control (including it of speed/position switching control)
Position control continues until the end and the axis decelerates to a stop over the deceleration stop time
effective before the speed change.
* In speed control
The axis decelerates to a stop over the deceleration stop time effective before the speed change.
* In JOG operation
The axis decelerates to a stop over the JOG deceleration time effective before the speed change or DEC/
STOP time at speed change (if the last speed change was successful).

Point/

The DEC/STOP time at speed change represents the "time until the axis stops at the new speed value" and not the "time
until the axis stops at the current speed.”
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7.1 0.4 Software stroke limit function

This function prevents execution of a moving command to a position outside the upper/lower limit of the moving range
of the workpiece. The range is set using the address established by machine OPR.

ﬁ i | lé’ Limit switch for
: Movable range of work . emergency stop
RLS < > FLS
Software stroke limit (lower limit) Software stroke limit (upper limit)

uopoungns 01°2
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(1) Range check

A software stroke limit range check is executed at the start of operation and also during operation.

(a) Range check at start of operation
The following are checked at start of operation
» Whether operation starts from outside the range of software stroke limits
» Whether operation starts to outside the range of software stroke limits
The software stroke limit range check is processed as follows depending on the applicable control.
In the table, "Error" indicates "Software stroke limit +" (Axis 1 error code: 1103) or "Software stroke limit -" (Axis

1 error code: 1104).

Control

Operation after range check

Machine OPR

Check is not performed.

OP address

« If the Axis 1 current feed value (SD1840, SD1841) is outside the range of
software stroke limits, an error occurs and operation does not start.

« If the OP address is outside the range of software stroke limits, an error
occurs and operation does not start.

Fast OPR

Standby address

« If the Axis 1 current feed value (SD1840, SD1841) is outside the range of
software stroke limits, an error occurs and operation does not start.

« If the standby address is outside the range of software stroke limits, an
error occurs and operation does not start.

Position control

« If the Axis 1 current feed value (SD1840, SD1841) is outside the range of
software stroke limits, an error occurs and operation does not start.

« If the value of "Positioning address/movement amount" is outside the
range of software stroke limits, an error occurs and operation does not
start.

Speed control

Speed/position switching control
Positioning control (in speed control)

Check is not performed.

Speed/position switching control

(in position control)”!

« If the Axis 1 current feed value (SD1840, SD1841) is outside the range of
software stroke limits, an error occurs and operation does not start.

« If the value of "Positioning address/movement amount" is outside the
range of software stroke limits, an error occurs and operation does not
start.

Current value change

If the new current value is outside the range of software stroke limits, an error
occurs and the current value is not changed.

JOG operation

When the Axis 1 current feed value (SD1840, SD1841) is outside the range

of software stroke limits and:

« If operation is started in the direction of going out of the range of software
stroke limits, an error occurs and operation does not start.

« If operation is started in the direction of going into the range of software
stroke limits, an error does not occur and operation starts.

Absolute position restoration

Check is not performed.

*1 If speed/position switching control is started while the external command signal is still on, operation starts under position

control.
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(b) Range check during operation
The software stroke limit range check is processed as follows depending on the applicable control.
In the table, "Error" indicates "Software stroke limit +" (Axis 1 error code: 1103) or "Software stroke limit -" (Axis
1 error code: 1104).

Control Operation after range check

Machine OPR
OPR control Check is not performed.
Fast OPR

If the Axis 1 current feed value (SD1840,SD1841) may exceed the software
. stroke limit by changing the target position, the change is not executed and
Position control . I L .
the original positioning operation is continued. An error occurs after the

positioning is completed.

Speed control

Speed/position switching control | Check is not performed.
(in speed control)

« If the Axis 1 current feed value (SD1840, SD1841) is outside the range of
software stroke limits upon switching to position control, an error occurs

Positioning control and the axis decelerates to a stop.

« If the value of "Positioning address/movement amount” is outside the
range of software stroke limits upon switching to position control, an error
occurs and the axis decelerates to a stop.

« If the target position is changed and the Axis 1 current feed value (SD1840,
SD1841) exceeds the software stroke limit as a result, the target position
change is ignored and the control continues based on the original value of
"Positioning address/movement amount." An error occurs after the

Speed/position switching control
(in position control)

positioning is completed.

Current value change —

An error occurs at the moment the Axis 1 current feed value (SD1840,

JOG operation SD1841) exceeds the software stroke limit, and the axis decelerates to a
stop.
Absolute position restoration Check is not performed.

(2) Precautions
+ So that the software stroke limit function operates normally, execute machine OPR beforehand.
» Setting the upper and lower software stroke limits prevents a software overrun. To make doubly sure, also
provide emergency stop limit switches near the outer perimeter of the range.

With the Two axes simultaneous start instruction (IPSIMUL(P)), the current values of the two axes to be started
simultaneously are checked against the stoke limits. If either axis generates an error, only the other axis is started.
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7.1 0.5 Hardware stroke limit function

The hardware stroke limit function stops the control (after deceleration) by detecting an input from the upper and lower
limit switches that are installed at the upper and lower limit of the physical moving range. Equipment damage can be
prevented by this function. Normally a hardware stroke limit is set on the inside of the stroke limit or stroke end on the
drive unit side, to stop the control before this stroke limit or stroke end is reached. For the limit signal, select either the
upper limit signal or lower limit signal using the built-in I/O function setting.

(1) System overview
Lower limit Upper limit

Controllable range

I I
I I
Mechanical ! ! Mechanical
stopper : : stopper
I 'Moving direction Start  Start /' Moving direction !
S
I / \ l
| |
| I
Decelerates and stops Decelerates and stops
upon detection of the lower  upon detection of the upper
limit switch limit switch
/ LCPU
. L [ ; i ; Stroke limit
Stroke limit ower limit switch Upper limit switch :
. of the drive
of the drive .
. unit
unit
Drive unit
N \

(2) Precautions

While the axis is stopped outside the controllable range (outside the upper or lower limit switch) or after detection
of a limit switch, OPR control and positioning control cannot be started. Start each control after moving the
workpiece to inside the controllable range via JOG operation.
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7.10.6 Target position change function

The target position change function changes the target position set by "Positioning address/movement amount" during
position control (including it of speed/position switching control), to a new target position at a desired timing. This
function is implemented with the Target position change instruction (IPTPCHG1(P)) ([ = Page 161, Section 7.12.1
(9))- The following shows the target position of each control method.

* Position control (ABS): Address with reference to the OP address

* Position control (INC): Movement amount from the starting address

+ Position control of speed/position switching control: Movement amount from the address at which speed

control switched to position control

uopoungns 01°2
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(1) Control details

« If the position of the workpiece upon establishment of the execution command for Target position change
instruction (IPTPCHG1(P)) is located before the position at which to start decelerating to the new target
value over the deceleration stop time, positioning is performed to the new target position.

\

A . . . N
Target position change instruction execution command

» t
Original target  New target position
position (When increased)

New target position
(When decreased)

« If the position of the workpiece upon establishment of the execution command for Target position change
instruction (IPTPCHG1(P)) exceeds the position at which to start decelerating to the new target value over
the deceleration stop time, the axis decelerates to a stop and then positions itself to the new target position.

Vv

A Original deceleration start position

for new target position Target position change instruction

J J execution command
\~

\ \

\ \

\‘ \

\ New target \

| position i

______ A

Previous target position

« If the workpiece is decelerating when the execution command for Target position change instruction
(IPTPCHG1(P)) is established, the axis decelerates to a stop and then positions itself to the new target
position.

\Y

+ Target position change instruction

execution command

New target position
(When decreased)

New target positioﬁ
(When increased)

Stops at the previous target
position.
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(2) Precautions

(a) Instruction execution during acceleration/deceleration
If the axis was accelerating/decelerating to the command speed when the execution command for Target
position change instruction (IPTPCHG1(P)) was established, the workpiece is allowed to reach the command
speed, after which positioning to the new target position is performed. If the axis starts decelerating to a stop
before reaching the command speed, positioning to the new target position is performed after the axis has

decelerated to a stop.

\Y
A Target position change instruction execution command

Processing for

change
A
>t
Previous target position Changed » New target position 7

(b) Software stroke limit
If the new target value exceeds the range of software stroke limits, the target position is not changed and the
positioning control effective before the establishment of the execution command for Target position change
instruction (IPTPCHG1(P)) continues. When the positioning control is complete, a "Software stroke limit +"
error (Axis 1 error code: 1103) or "Software stroke limit -" error (Axis 1 error code: 1104) occurs. (If causes of
both "Software stroke limit +" error (Axis 1 error code: 1103) and "Software stroke limit -" (Axis 1 error code:
1104) error are present, a "Software stroke limit -" error (Axis 1 error code: 1104) occurs.)

(c) Multiple target position changes
The target position can be changed as many times as desired during a single operation.
» During operation under position control (INC), a new target position is always defined by the movement
amount from the current value from which positioning is started.
» During position control of speed/position switching control, a new target position is always defined by the
movement amount from the current value (0) at which speed control switched to position control.
If the target position is changed multiple times while the workpiece is accelerating/decelerating to the command
speed or simply decelerating, only the last target position change is implemented.

uopoungns 01°2
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(d) Target position change and speed change
If the execution command for Target position change instruction (IPTPCHG1(P)) is established during speed
change, the target position change is executed upon completion of the speed change. Note that if the new
speed value is 0, only the target position is changed and the workpiece does not move. If the speed is set to
other than 0, positioning is performed to the target position.

(e) Positioning control and target position change
The target position cannot be changed during operation other than when position control is active. A "Target
position change not possible" warning (Axis 1 warning code: 1021) occurs.
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(f) When Axis 1 speed 0 (SM1844) is on
If the Target position change instruction (IPTPCHG1(P)) is executed when the Axis 1 speed 0 (SM1844) is on,
a "Target position change not possible" warning (Axis 1 warning code: 1021) occurs and the target position is
not changed.

(g) Axis 1 axis operation status (SD1844) and target position change

If the Axis 1 axis operation status (SD1844) is indicating a stopped status (1) or indicating a standby status (0),
the target position is not changed.

(h) Instruction calculation and positioning completion

If positioning based on positioning data completes while the calculation relating to the Target position change
instruction (IPTPCHG1(P)) is still in progress, the target position is not changed. A "Target position change not
possible" warning (Axis 1 warning code: 1021) occurs.

(i) Acceleration and deceleration

Target position change does not involve acceleration or deceleration change. (The slope in the VT diagram
does not change.)

(j) Target position change value during position control of speed/position switching
control

For the target position change value during position control of speed/position switching control, do not set a
negative value. If a negative value is set, a "Movement amount setting out of range under speed/position
switching control" error (Axis 1 error code: 1504) occurs. (The target position change is ignored and position
control continues.)
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7.10.7 Acceleration/deceleration processing function

The acceleration/deceleration processing function is used to adjust the acceleration/deceleration when OPR control,
positioning control or JOG operation is performed. By adjusting the acceleration/deceleration processing according to
each control, the control can be implemented in a more detailed manner.

(1) Decision of acceleration/deceleration processing method

The acceleration/deceleration method is determined by the setting items specified below.

Function

Operation start speed

Acceleration time Target speed Deceleration time

OPR control

Bias speed at start’?

OPR acceleration/ OPR acceleration/

2
deceleration time OPR speed

deceleration time”™

Positioning control

JOG operation

Speed change
function

Bias speed at start

Acceleration/deceleration

Command speed Deceleration stop time

time
JOG ACC time JOG speed JOG DEC time
ACC/DEC time at speed DEC/STOP time at speed
New speed value
change change

*1 Deceleration is to the creep speed. In the Count 2 method, the axis decelerates from the creep speed over the OPR
deceleration stop time prior to the completion of machine OPR ([__5  Page 70, Section 7.6.1). Also during fast OPR, the
axis decelerates from the OPR speed over the OPR deceleration stop time.

*2 In the Stopper 3 method, the creep speed applies ([_ Page 82, Section 7.6.1 (6)).

»
»

Bias speed at start

Target speed

When Bias speed at start is

" / other than 0
/ When Bias speed at start is 0

e — e — .

\4
—

JER S R ——

Set acceleration time = Actual acceleration time

Set deceleration time = Actual deceleration time
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(2) Trapezoid acceleration/deceleration, S-curve acceleration/deceleration
Set an appropriate method by the positioning parameter "Acceleration/deceleration method selection”.

(_= Page 58, Section 7.3.1 (6))
When S-curve acceleration/deceleration is selected, the motor load can be reduced upon start and during

standstill.
\%
A
Target speed
Bias speed at start [------¢“------------f-------------oooo oo
> t

i(—_H |<—.Fi
. Acceleration * + Deceleration ,
' time ! time '

(3) Set acceleration/deceleration time and actual acceleration/deceleration time

Basically the acceleration/deceleration set by the parameter becomes the actual acceleration/deceleration, so the
speed limit does not affect the acceleration/deceleration time. However, the following differences apply depending
on the acceleration/deceleration method selected:

(a) Trapezoid acceleration/deceleration method

Both become equal regardless of whether the bias speed at start is 0 or not 0.

(b) S-curve acceleration/deceleration method
Since the final speed of deceleration becomes 1 pulse/s faster than the bias speed at start, the actual
deceleration time becomes longer than the set deceleration time. In this case, the actual deceleration time can
be shortened by setting the bias speed at start to other than 0.

(4) Precautions
« If the target speed is 1 pulse/s, the set acceleration/deceleration time is ignored.
« If the constant speed is not performed during operation (for example, when the axis starts decelerating to a
stop during acceleration/deceleration) , the axis does not operate at the set acceleration/deceleration time.
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7.10.8 Stop processing function

The following explains the stop processing that takes place when a stop cause occurs during operation. The

deceleration time after the occurrence of a stop cause varies according to the specific control.

Control details Deceleration time

* Positioning using the Table start instruction (IPPSTRT1(P)): Positioning data"Deceleration stop time"
* Positioning using the Positioning start instruction (IPDSTRT1(P)): Setting data "Deceleration stop time"

Positioning control

JOG operation JOG DEC time set as control data in the JOG start instruction

OPR control OPR parameter "OPR deceleration stop time"
After speed change DEC/STOP time at speed change, set by the Speed change instruction (IPSPCHG1(P))

(1) Details of stop processing control

* When a stop cause occurs, the axis decelerates to the bias speed at start and then stops.
« If the axis reaches the specified position while decelerating following the occurrence of a stop cause, it stops

immediately.

(2) Stop cause

A stop cause occurs at the following conditions.

» Each control ends successfully
* An error occurs
» The Axis stop instruction (IPSTOP1) is executed
« A return operation occurs during target position change
The following shows operations when above conditions occur except "each control ends successfully".

Axis 1 axis
NN
Positioning JOG i operation status >3
Stop cause OPR control i Target axis Py
control operation (SD1844) after o @
~ O
stopping S S
— T 2
Software upper stroke limit Deceleration Decelerationto a . . g o
— For each axis Error occurring (-1) 8>
Software lower stroke limit to a stop stop @
Hardware upper stroke limit ) . ) Error occurring (-1) a
Deceleration Deceleration | Decelerationtoa . =g
For each axis (Except when OPR =
Hardware lower stroke limit to a stop to a stop stop . 2
retry is performed.) S
L Deceleration Deceleration | Decelerationtoa )
Program execution is stopped. All axes Error occurring (-1)
to a stop to a stop stop
. . . . Deceleration Deceleration | Decelerationtoa . .
Drive unit ready signal is off. For each axis Error occurring (-1)
to a stop to a stop stop
The Axis stop instruction (IPSTOP1) is Deceleration | Deceleration | Decelerationtoa )
For each axis Stopped (1)
executed. to a stop to a stop stop
A return operation occurs during target )
o Deceleration
position change. — — — —
. to a stop
(Operating normally)
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(3) Stop processing during speed change

If the axis starts decelerating to a stop before the new speed value is reached, the actual deceleration stop time
may not become the same as the set value of "Deceleration stop time."

ElWhen a stop cause occurs in the middle of speed change during speed control

\%
A Interruption factor
Movement when no interruption occurred during speed change (dotted line)
E 5 When an interruption occurred after
! ! reaching the target speed
' o
i N Same inclination
i i \
b i .
ACC/DEC time DEC/STOP time 1 Bias speed
| ¢ ] P I at start
' ] | ~
| | » t
H @ .
' Dl . . L}
! ' Actual deceleration/stop time '
Speed change — ON '
instruction execution 0
command OFF !

(4) Stop processing during S-curve acceleration/deceleration
If a stop cause occurs while the axis is accelerating according to "S-curve acceleration/deceleration," the S-curve
needed to decelerate from the current speed is recalculated. The axis moves at a constant speed while the
calculation is in progress.

\ Interruption factor Movement when no interruption
I \ O:w}ed
/’/; . . g
Operation time
(Up to 60 )

Since pulses are output during constant-speed operation, the positioning address may be reached during
deceleration. In this case, the axis stops immediately upon reaching the positioning address.

(5) Stopping after simultaneous starting of two axes
The axes started by the Two axes simultaneous start instruction (IPSIMUL(P)) are not stopped simultaneously.

Each axis must be stopped separately. ((_ 7 Page 103, Section 7.7.5)
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(6) Pulse output processing upon stop
If the axis stops due to occurrence of a stop cause, pulse output currently in progress after elapse of the set
deceleration stop time after the start of deceleration stop will continue until one pulse is output. The actual
deceleration time may become longer by a maximum of 1s than the deceleration stop time. As indicated by the
calculation formula below, the extended deceleration stop time can be reduced by increasing the value of "Bias

speed at start."

Increase in 1

DEC/STOP time ~ (S)
Bias speed at start

stop cause

Pulse being output at this point
will be completely output.
DEC/STOP time

Pulse
waveform

1 pulse

v

1 pulse
—————pt——p

H Depends on Bias speed Deceleration/stop
at start (up to 1s) . completed

(7) The Axis stop instruction (IPSTOP1) is executed

Even if the execution command for axis stop instruction is established in the middle of deceleration, the current

uopoungns 01°2

deceleration is continued until the axis stops. ([_= Page 156, Section 7.12.1 (7))

uonouny Buissasoid doyg 8017/
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7.11 Absolute Position Restoration Function

The absolute position restoration function restores the absolute position of the specified axis using the absolute
position detection system. The Absolute position restoration function (IPABRST1) ([__= Page 154, Section 7.12.1 (6))
is used to adjust the Axis 1 current feed value (SD1840, SD1841) to the actual motor position. This way, machine OPR
is no longer necessary after the power was cut off due to a momentary power failure, emergency stop, etc., and the
onsite recovery work can be done easily.

(1) Configuration of Absolute position detection system

1) Battery for storing absolute position data
Power L
+
supply Servo
amplifier

—

—
3
O Connector for control signals
Encoder cable | |
11
- __— 1 ‘
| -
]
2) Input | Output
LCPU module | module
—

4) Programmable controller system

Servomotor with absolute encoder

Number Component Description

1)

* Install the battery in the servo amplifier.
Servo amplifier” » Enable the absolute position detection function of the servo ampilifier.
For other details, refer to the instruction manual for the servo ampilifier.

» Use a servomotor with absolute position detector.

2) Servomotor . . .

For other details, refer to the instruction manual for the servomotor.

» Wire the battery power connection lines (BAT/LG signals) to the incremental encoder cable.
3) Encoder cable . . .

For other details, refer to the instruction manual for the cables.
4) Programmable controller | < Absolute position detection data is sent/received using general-purpose |1/Os or the 1/O unit

system (three input points, three output points*2).
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*2 The orders of three input points and three output points are determined, and the device numbers must be consecutive.
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(2) Communication overview of absolute position detection data
As shown below, the detector consists of phase A/B/Z signals for position control during normal operation, an
encoder for detecting positions within one rotation, and an accumulative revolution counter for detecting the
rotation amount. This absolute position detection system always detects the absolute position of the machine and
stores it in a memory backed up by a battery, regardless of the power condition of the programmable controller
system. Accordingly, once the OP is initially set when the machine is installed”!, machine OPR is no longer
necessary at subsequent power-on operations and recovery also becomes easy in the event of a momentary
power failure or emergency stop. Also, absolute position data is backed up using a super capacitor in the
detector, which means that absolute position data is retained for a specified time even when the cable is
disconnected or breaks.

LCPU Servo amplifier
Pulse train command oP
Jnn —
Current feed value » .Flash memory__| Position
(sptsa0,sptsaty| | L] LSO ... Current control
1X0 position | Speed
A | control
Backed up at N
power failure
—
1/0 module LS 1X :
| t Detected H
Absolute position | :‘ ’Z% P Detected no.| | yosition within :
restore instruction | | of rotations one rotation 7
(IPABRST1) 1 Output A 4
Servo motor ASEEEEEE T ERCICEEEEEEEEEER! EERCRCPEPCRTELRLEDS CECECRCRTPERPELELELE
Accumulative revolution counter \
(1 pulse/rev) r/_ﬂ High-speed serial
Super capacitor communication
O ,
Less-than-one revolution counter

Phase A, B, and Z signals
(Encoder)
*1 Operation to output a deviation counter clear signal to the servo amplifier at the OP position. This operation must be
performed before absolute position restoration.
When other than Count2 is selected: Perform machine OPR, output a deviation counter clear signal.
When Count2 is selected: Wire a general-purpose output signal to the deviation counter clear signal line of the servo
amplifier ,perform JOG operation to adjust the position, and then turn the signal on.

uol}oUN4 UONJEIOISaY UONISOd SINjosay ||/
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(3) Connection example with a servo amplifier (MR-J3-A) manufactured by

Mitsubishi

For details, refer to the instruction manual for the MR-J3-A specification.

<Servo amplifier>

MR-J3-A

22(ABSBO)

ABS transmission data bit 0

<Programmable controller system>
LCPU

23(ABSB1)

25(ABST)

ABS transmission data bit 1

ABS transmission data ready

15(SON)

Servo on .

17(ABSM)

<

ABS transfer mode:

18(ABSR)

ABS request <

0(X0) General-purpose output or
1(X1) 16-point output module
2(X2)

0(Y0)  |General-purpose input or
1(Y1) 16-point input module
2(Y2)




(a) Connector pin on servo side

CHAPTER 7 POSITIONING FUNCTION

Pin
Signal name Abbreviation Function/application
number
Servo on SON 15 This signal is on when the servo amplifier is normal.
While this signal is on, the servo amplifier operates in the ABS transfer
ABS transfer mode ABSM 17 mode and the functions of CN1-22, 23 and 25 conform to those shown in
this table.
ABS request flag ABSR 18 This signal turns on when ABS data is requested in the ABS transfer mode.
. ) Lower bit of the two ABS data bits to be transferred to the programmable
ABS transmission data bit O ABSBO 22 )
controller system from the servo in the ABS transfer mode.
. ) Upper bit of the two ABS data bits to be transferred to the programmable
ABS transmission data bit 1 ABSB1 23 .
controller system from the servo in the ABS transfer mode.
. This signal turns on when the ABS transmission data is ready in the ABS
ABS transmission data ready ABST 25

transfer mode.

(4) Condition for starting positioning using the absolute position detection system

Use the system within the range where conditions 1 and 2 specified below are satisfied. If this range is exceeded,

the current value cannot be successfully restored by absolute position restoration.

(a) Condition 1: Number of output pulses
This is the numbe of pulses that can be output to the servo amplifier when positioning is performed from the OP
using the absolute position detection system. With the absolute position detection system, pulses within the
range calculated by the formula below, around the OP, can be output to the servo amplifier:

{-32678 x (Number of feedback pulses)} < Number of output pulses < {32768 x (Number of feedback pulses)

-1}

The number of feedback pulses indicates pulses per servomotor rotation as recognized by the LCPU.

ElNumber of feedback pulses = 8192: -268435456 (pulses) to 268435455 (pulses)
Number of feedback pulses = 16384: -536870912 (pulses) to 536870911 (pulses)

(b) Condition 2: Positioning address
Set an appropriate address within the settable range of "Positioning address/movement amount.”
 Setting range: -2147483648 (pulses) to 2147483647 (pulses)
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(5) Precautions

» With the absolute position detection system, the following controls cannot be performed:
 Feed control of the turntable, etc., for unlimited length in one direction only
 Control where the movement amount from the OP address exceeds the ranges of conditions 1 and 2

explained in [ 7 Page 137, Section 7.11 (4)

» With the Absolute position restoration function (IPABRST1), three consecutive bits starting from the input
signal and output signal set by the arguments are used, respectively. Do not mistakenly use them as 1/0
signals for other purposes.

« If you have built an absolute position detection system, perform absolute position restoration at least once

after the power on or reset.

Important

When absolute position restoration is performed, the servo ON signal may turn off (thereby causing the servo to turn off) for
approx. 20 ms and the motor may move as a result. If this movement of motor may present problems, provide an
electromagnetic brake and lock the motor during absolute position restoration.
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7.1 2 Dedicated Instructions

The following table lists and describes dedicated instructions for the positioning function.

[Ex] The table start instruction for Axis 1 is IPPSTRT1(P), and for Axis 2 is IPPSTRT2(P).

Instruction L.
- - Description Reference
Axis 1 Axis 2
. ) . o Page 140,
Start operation based on the desired data number specified from among "Positioning .
IPPSTRT1(P) IPPSTRT2 (P) ) ) Section
data" Nos. 1 to 10 set beforehand using the programming tool. 7121 (1)
Start positioning with data stored in the device specified by control data and Page 142,
IPDSTRT1(P) IPDSTRT2 (P) | subsequent devices, without using "Positioning data" Nos. 1 to 10 set beforehand Section
using the programming tool. 7.12.1(2)
e ) i e . Page 145,
Start positioning using the specified "Positioning data" number for Axis 1, and )
IPSIMUL(P) . ) o o ) ) Section
positioning using the specified "Positioning data" number for Axis 2, simultaneously. 7121 3)
Page 148,
IPOPR1(P) IPOPR2 (P) Start OPR of the specified axis based on the specified method. Section
7.12.1 (4)
Page 151,
IPJOG1 IPJOG2 JOG operation of the specified axis is started. Section
7.12.1 (5)
Page 154,
IPABRST1 IPABRST2 Perform absolute position restoration of the specified axis. Section
7.12.1 (6)
Page 156,
IPSTOP1 IPSTOP2 Stop the operating axis. Section
7.12.1(7)
Page 158,
IPSPCHG1(P) IPSPCHG2(P) | Change the speed of the specified axis. Section
7.12.1 (8)
Page 161,
IPTPCHG1(P) IPTPCHG2(P) | Change the target position of the specified axis. Section
7.12.1 (9)
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7.1 2.1 Details of dedicated instructions

(1) Table start instructions: IPPSTRT1(P), IPPSTRT2(P)

Command

IPPSTRT I |
Command
pPSTRTIP |
Command
IPPSTRT2 || IPPSTRT2
Command
PPSTRTZP  _f !
Internal device R 7R JO\O Constant
Setting data ’ uo\eO zO Others
Bit Word = Bit Word K,H $
Bit Word
n — O — O — — — O O — —
(a) Setting data
Setting data Setting item Setting range Data type
n Positioning data No. 1to 10 BIN 16bit
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(b) Function
» These instructions start operation based on the desired data number specified by "n" from among
"Positioning data" No. 1 to 10 set beforehand using the programming tool.

ElTiming chart when "Positioning data" No. 1 is executed

Axis 1 Positioning data

[IPPSTRT1 K 1] —t2rts positioning data No.1. »| No.1 Control method
No.2 ACC/DEC time
No.3 DEC/STOP time
Dwell time
Command speed
No.9 Positioning address
No.10

Executes positioning data No.1.

\

o
z

IPPSTART1 execution OFF
command

ON

Axis 1 stgrt instruction in qep i
execution (SM1848) ON

Axis 1 BUSY (SM1840) OFF—1) 2)
N 1
Axis 1 positioning complete
(SM1841) OFF 2)]

» When positioning control starts successfully, the Axis 1 busy (SM1840) turns on. (1))

» When positioning is complete, the Axis 1 busy (SM1840) turns off and Axis 1 positioning completion
(SM1841) turns on. (2))

» The Axis 1 positioning completion (SM1841) will turn off the next time the applicable axis is started.

« If the Axis stop instruction (IPSTOP1) is executed or an error is detected during positioning, the axis
decelerates to a stop and the Axis 1 positioning completion (SM1841) does not turn on.

The basic number of steps is 2.

(c) Error
If an operation error occurs, the error flag (SMO0) turns on and the corresponding error code is stored in SDO.

* When a value other than 1 to 10 is specified in "n":
(Error code: 4100)

* When an unusable device is specified in "n":
(Error code: 4101)

» When the positioning function for the target axis is not set to "Use™:
(Error code: 4116)

(d) Program example
Program that starts "Positioning data" No. 1 for Axis 1 when MO turns on

MO
! {IPPSTRT1P K1
{END
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(2) Positioning start instructions: IPDSTRT1(P), IPDSTRT2(P)

Command
IPDSTRT1 1L | | IPDSTRT1
Command
IPDSTRT1P f [ IPDSTRTIP| © |
Command
IPDSTRT2 | IPDSTRT2
Command
IPDSTRT2P f I | IPDSTRT2P| ® |
Internal device R. ZR JO\O Constant
Setting data ’ uo\eO zO Others
Bit Word : Bit Word K, H $
Bit Word
® — O — O — — — — — —
(a) Setting data
Setting data Setting item Setting range Data type

®

Device start number of the device
storing control data

devices

Within the specified range of

Device name

(b) Control data

Device Item Setting data Setting range Set by
1: Position control (ABS)
2: Position control (INC)
3: Speed/position switching control
(forward RUN)
® Control System 4: Speed/position switching control 1to7
(reverse RUN)
5: Current value change
6: Speed control (forward RUN)
7: Speed control (reverse RUN)
Acceleration/
®+1 o — 0 to 32767 (ms) User
deceleration time
®+2 Deceleration stop time — 0 to 32767 (ms)
®+3 Dwell time — 0 to 65535 (ms)”"
®©+4 .
Command speed — 0 to 200000 (pulse/s) 2
®+*5
®+6 Positioning address/ -2147483648 to 2147483647
®+7 movement amount (pulses)
*1 In the program, enter the set values as follows:

1 to 32767: Enter as decimals.
32768 to 65535: Convert to hexadecimals and enter the resulting hexadecimals.
*2 If the set value of command speed is outside 0 to 200000, the axis may operate at the speed limit.
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(c) Function
* These instructions start positioning with data stored in the device specified by (s) and subsequent devices,

without using "Positioning data" Nos. 1 to 10 set beforehand using the programming tool.
ElTiming chart when position control is performed by setting the start device number in DO

Using values set for the specified device, Device
positioning is started.

> DO Control method
D1 ACC/DEC time
D2 DEC/STOP time
D3 Dwell time

[IPDSTRT1 DO]

. D4, D5/ Command speed
>:< D6, D7| Positioning address

Positioning data

: No.1
i Positioning data are not used.
------------------------------- > to
No.10
\%
/ Positioning execution
f Y » t
1 1
i ON i
i i
IPDSTRT1(P) execution OFF N i :
command Ay !
111 ON i
Axis 1 start instruction OFF i |
in execution (SM1848) 0 i ON i 2
Axis 1 BUSY (SM1840)  OFF — |
1
Axis 1 positioning complete OFF 2) |

(SM1841)

» When positioning control starts successfully, the Axis 1 busy (SM1840) turns on. (1))

* When positioning is complete, the Axis 1 busy (SM1840) turns off and Axis 1 positioning completion
(SM1841) turns on. (2)) (During speed control, causes that stop the axis include execution of the Axis stop
instruction (IPSTOP1) and aborted operation due to error detection. Accordingly, the Axis 1 positioning
completion (SM1841) does not turn on.)

» The Axis 1 positioning completion (SM1841) will turn off the next time the applicable axis is started.

* If operation cannot be started because () is outside the setting range, etc., the Axis 1 error (SM1845)
turns on.

« If the Axis stop instruction (IPSTOP1) is executed or an error is detected during positioning, the axis
decelerates to a stop and the Axis 1 positioning completion (SM1841) does not turn on.

The basic number of steps is 2.

(d) Error

If an operation error occurs, the error flag (SMO0) turns on and the corresponding error code is stored in SDO.

* When an unusable device is specified in (s):
(Error code: 4101)

» When the positioning function for the target axis is not set to "Use™:
(Error code: 4116)
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(e) Program example

Program that starts Axis 1 based on the set positioning data below when MO turns on

Device used Item Setting item
DO Control method Position control (ABS)
D1 Acceleration/deceleration time 1000 (ms)
D2 Deceleration stop time 1000 (ms)
D3 Dwell time 0 (ms)
D4, D5 Command speed 20000 (pulse/s)
D6, D7 Positioning address/movement amount 100000 (pulse)

{MOV  Ki

{mov K1000

{MOV  K1000

{mMOV KO

{DMOV  K20000

{DMOV  K100000

{IPDSTRT1P

DO

D1

D2

D3

D4

D6

DO

{END
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(3) Two-axes simultaneous start instruction: IPSIMUL(P)

Command
IPSIMUL || {ipsimuL | 1 | n2 }—{
Command
IPSIMULP [ [iPsimuLp] n1 [ n2 }—{
Internal device R ZR JO\O Constant
Setting data e S ’ - S uo\cO Z0O e Others
it or Bit Word it or . $
n1 — O — O — — — O O — —
n2 — O — O — — — O O — —

(a) Setting data
Setting data Setting item Setting range Data type
n1 Axis 1 positioning data No.
1to0 10 BIN 16-bit
n2 Axis 2 positioning data No.

suoonysu| peyeaipad 1L
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(b) Function

+ This instruction start positioning using the "Positioning data" number for Axis 1 specified by "n1", and
positioning using the "Positioning data" number for Axis 2 specified by "n2", simultaneously.

ElTiming chart when positioning data No. 1 for Axis 1 and positioning data No. 10 for Axis 2 are started

Positioning execution
for axis 1

f p t
:

1

1

|

1

d Positioning execution for axis 2
: '
1

1

I

1

1

1

1

I

I

I

1

1

1
1
1
|
ON !
I
1
:
i
1

IPSIMUL execution command
OFF .
1
H|i oN

simultaneously

\
A

P <

v

Axis 1 start instruction in i
execution (SM1848)  OFF [ ON i
1 1
Axis 2 start instruction in OFF i i
execution (SM1868) 1 1) ON | :
Ads 1BUSY (SM1840)  __ |2 ;
i 1) ON | :
Axis 2 BUSY (SM1860 ! 2)
° ( ) oFF ! i !
ON i
Axis 1 positioning complete OFF 3) i T
(SM1841) !
ON i 3) !
Axis 2 positioning complete OFF |
(SM1861)

* When positioning control starts successfully, both of the Axis O busy signals (SM1840, SM1860) turn on.
(1)

» The Axis O busy (SM1840 or SM1860) turns off and Axis O positioning completion (SM1841 or SM1861)
turns on, starting from the axis whose positioning has completed. (2) (3))

» The Axis O positioning completion (SM1841 or SM1861) will turn off the next time the applicable axis is
started.

« If the Axis stop instruction (IPSTOPO) is executed for each axis or an error is detected during positioning,
the axis decelerates to a stop and the Axis O positioning completion (SM1841 or SM1861) does not turn
on.

The basic number of steps is three.
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(c) Error
If an operation error occurs, the error flag (SMO0) turns on and the corresponding error code is stored in SDO.

* When a value other than 1 to 10 is specified in "n1" or "n2":
(Error code: 4100)

* When an unusable device is specified in "n1" or "n2":
(Error code: 4101)

» When the positioning function for the target axis is not set to "Use™:
(Error code: 4116)

(d) Program example
Program that simultaneously starts positioning data No. 1 for Axis 1 and positioning data No. 10 for Axis 2

when MO turns on

MO
} {IPSIMULP K1 K10
{END

suononsu| pajeslpsq zL°L
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(4) Original position

return start instructions:

IPOPR1(P), IPOPR2(P)

Command
IPOPR1 || IPOPR1
Command
IPOPR1P f || IPOPRIP| ® |—
Command
IPOPR2 || IPOPR2 | ® |
Command
IPOPR2P f [} IPOPR2P
Internal device R ZR JO\O Constant
Setting data | Word ’ st | worg | VDGO zO . Others
' or Bit | Word | ' or ’
® O — O — — — — — —
(a) Setting data
Setting data Setting item Setting range Data type
Device start number of the device storing Within the specified range of .
® . Device name
control data devices
(b) Control data
Device Item Setting data Setting range Set by
1: Machine OPR
® Original position return type 2: Fast OPR (OP address) 1t03
3: Fast OPR (standby address)
®+1 Standby address -2147483648 to User
— (This address is set only when fast OPR 2147483647 (pulses)
®+2 (standby address (3)) is specified for original (Other than standby
position return type) address (3) is ignored)
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(c) Function
* These instructions start OPR of the type specified by (g)

El Near-point dog method

\Y
|
Machine OPR execution !
I
i
T T T ; t
1 1 1
1 ! 1
. ON | i
IPOPR1(P) execution command \ : :
1 ! 1 I
OFF N N :
Near-point watchdog ~ Qff i ! !
signal C |
1
Zero signal i | I_|
1! 1
1 ]
Deviation counter : i |_|
clear signal o Lo
i1 on A 10ms
! !
Axis 1 start instruction in A | 2)
execution (SM1848) OFFJ ! N ! 7
1 1
1 2)
Axis 1 BUSY (SM1840) oFF ) !
ON ! iP))
Axis 1 positioning OFF |
complete (SM1841) I ON \
Axis 1 OPR request 1) | 2)
(SM1842) OFF oN
Axis 1 OPR complete OFF 2) |
(SM1843)

* When machine OPR starts successfully, the Axis 1 busy (SM1840) and Axis 1 OPR request (SM1842) turn
on. (1))

* When machine OPR is complete, the Axis 1 busy (SM1840) turns off and Axis 1 positioning completion
(SM1841) turns on. Also, the Axis 1 OPR request (SM1842) turns off and Axis 1 OPR completion
(SM1843) turns on. (2))

The Axis 1 OPR completion (SM1843) will turn off the next time the applicable axis is started.

suononsu| pajeslpsq zL°L

* If operation cannot be started because (g) is outside the setting range, etc., the Axis 1 error (SM1845)
turns on.

« If the Axis stop instruction (IPSTOP1) is executed or an error is detected during machine OPR, the axis
decelerates to a stop and the Axis 1 OPR completion (SM1843) does not turn on.
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The following operations take place in the case of fast OPR:

\
OP or standby address
/ Fast OPR

ON

IPOPR1(P) execution command

OFF

Axis 1 start instruction in
execution (SM1848)  OFF J

Axis 1 BUSY (SM1840)
OF

=

Axis 1 positioning complete

2) |
(SM1841)

4|o
z

» When fast OPR starts successfully, the Axis 1 busy (SM1840) turns on. (1))

* When fast OPR is complete, the Axis 1 busy (SM1840) turns off and Axis 1 positioning completion
(SM1841) turns on. (2))

» The Axis 1 positioning completion (SM1841) will turn off the next time the applicable axis is started.

* If operation cannot be started because (s) is outside the setting range, etc., the Axis 1 error (SM1845)

turns on.
« If the Axis stop instruction (IPSTOP1) is executed or an error is detected during fast OPR, the axis
decelerates to a stop and the Axis 1 positioning completion (SM1841) does not turn on.

The basic number of steps is 2.

(d) Error
If an operation error occurs, the error flag (SMO) turns on and the corresponding error code is stored in SDO.
* When an unusable device is specified in (s):
(Error code: 4101)
* When the OPR Method for the target axis is set to "No method":
(Error code: 4116)
* When the positioning function for the target axis is not set to "Use™:
(Error code: 4116)

(e) Program example

Program that starts machine OPR of Axis 1 when MO turns on

Device used Item Setting item
DO Original position return type Machine OPR
D1, D2 Standby address 0 (Ignored)
MO
1 {mMov K1 DO 3
{DMOV KO D1 3
{IPOPR1P DO 1
{END 3
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(5) JOG start instructions: IPJOG1, IPJOG2

Command
IPJOG1 | lpioct | ® | @ |4{
Command
IPJOG2 | [ipocz | @ | @ }—{
Internal device R ZR JO\O Constant
Setting data 5 T ’ - S uo\cO Z0O o Others
it or Bit Word it or . $
() — @] — @] — — — — — — —
® O — O — — — — — — — —

(a) Setting data

Setting data Setting item Setting range Data type
Device start number of the device Within the specified range of )
S) : . Device name
storing control data devices

Specification of JOG operation direction
® 0: Forward RUN 0,1 Bit
1: Reverse RUN

(b) Control data

suoonysu| peyeaipad 1L

~

N

o}

’C_D'_

Q

g

Device Setting data Setting range Setb o
g g g y

3 g

JOG speed 0 to 200000 (pulse/s)! 8

&)+ 1 g

User 5

6)+2 JOG ACC time 7

0 to 32767 (ms) =

@+ 3 JOG DEC time c;”;-

w

*1 If the set value of JOG speed is outside 0 to 200000, the axis may operate at the speed limit.
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(c) Function
* These instructions perform JOG operation in the direction specified by &) using the JOG speed, JOG
ACC time and JOG DEC time stored in &) onwards.

Accelerating by JOG ACC time Decelerating by JOG DEC time

JOG speed

I /
I
1
JOG operation !
i
1

i
ON i

\j

IPJOG1 execution command OFF

B

/
@)
4

Axis 1 start instruction in
execution (SM1848)

OFF

2)

o
z

Axis 1 BUSY (SM1840) OFF

il

Axis 1 positioning complete

2)
(SM1841) OFF

* When JOG operation starts successfully, the Axis 1 busy (SM1840) turns on. (1))

* When JOG operation ends, the Axis 1 busy (SM1840) turns off but the Axis 1 positioning completion
(SM1841) does not turn on. (2))

* If operation cannot be started because ) is outside the setting range, etc., the Axis 1 error (SM1845)
turns on.

The basic number of steps is 3.

(d) Error
If an operation error occurs, the error flag (SMO0) turns on and the corresponding error code is stored in SDO.
* When an unusable device is specified in §),62):

(Error code: 4101)
* When the positioning function for the target axis is not set to "Use™:
(Error code: 4116)
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(e) Program example

Program that starts forward JOG when MO turns on, and reverse JOG when M1 turns on.

Device used Item Setting item
DO, D1 JOG speed 10000 (pulse/s)
D2 JOG ACC time
1000 (ms)
D3 JOG DEC time
SM402
— F {DMOV ~ K10000 DO ]
{MOV  K1000 D2 1
{MOV  K1000 D3 1
MO
- (M2
M1
— (M3
M2 M3
— t +F {IPJOGT DO M3 1
M2 MfJ
——
{END 1 7

suononsu| pajeslpsq zL°L
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(6) Absolute position restoration instructions

: IPABRST1, IPABRST2

Command
IPABRST1 f [} {iparsT] ® | ® }—‘
Command
IPABRST2 f || LParsT2] © | ® }—‘
Internal device R ZR JO\O Constant
Setting data | __ Word ’ st | worg | VT'SD zO o Others
! or Bit | Word | or ’

® o —
® O

(a) Setting data
Setting data Setting item Setting range Data type

® Start input device number Within the spe‘cn‘led range of
devices
Device name
) Within the specified range of
® Start output device number .
devices

(b) Control data

Device Item Setting data Setting range Set by

® ABS transmission data bit 0
®+1 Signal loaded f‘rc.)m ABS transmission data bit 1 0,1 User
the servo amplifier

®+2 ABS transmission data ready
Device Item Setting data Setting range Set by

©®) Servo on
@+1 Signal OUtPUt_t? the ABS transfer mode System

servo amplifier

©+2 ABS request flag
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(c) Function
» These instructions perform absolute position restoration of the specified axis via communication with the

servo amplifier using the input device and output device specified by (s) and (D), respectively.

ON
IPABRST1(P) execution
command OFF
Axis 1 start instruction i ON
xis 1 start instruction in
execution (SM1848) OFFA ON |
1) | 2)
Axis 1 BUSY (SM1840) OFF .
ON : :
Axis 1 positioning complete g OFF 2)
(SM1841) : |
Axis 1 operation status ' - '
(§D1 844) standby (O Analyzing (11) X Standby (0)
Axis T current feed value Value read from servo amplifier

(SD1840, SD1841)
» When absolute position restoration starts successfully, the Axis 1 busy (SM1840) turns on. 1)
» The current position data retained by the servo amplifier is read. The read data is stored in the Axis 1

current feed value (SD1840, SD1841).
» When absolute position restoration is complete, the Axis 1 busy (SM1840) turns off and Axis 1 positioning

completion (SM1841) turns on.
» The Axis 1 positioning completion (SM1841) will turn off the next time the applicable axis is started. 2)
» The Axis stop instruction (IPSTOP1) is ignored during absolute position restoration.
« If an error occurs during absolute position restoration, the Axis 1 positioning completion (SM1841) does

not turn on.

The basic number of steps is 3.

(d) Error

If an operation error occurs, the error flag (SMO0) turns on and the corresponding error code is stored in SDO.

* When an unusable device is specified in (), (D):
(Error code: 4101)

» When the positioning function for the target axis is not set to "Use™:
(Error code: 4116)

(e) Program example
Program that performs absolute position restoration of Axis 1 when MO turns on
* X20 to X22: Signal loaded from the servo amplifier
» Y30 to Y32: Signal output to the servo amplifier

MO
| {IPABRST1 X20 Y30
{END
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(7) Axis stop instructions: IPSTOP1, IPSTOP2

IPSTOP1

IPSTOP2

Command
||

Command
||

IPSTOP1 4{

IPSTOP2 '—{

Setting data

Internal device

Bit Word

R, ZR

JO\O

Bit

Word

Bit

Word

um\o

Constant

y4m|
K, H

$

Others
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(a) Function

» These instructions stop the operation of the specified axis.

ElTiming chart when the positioning started by the Table start instruction (IPPSTRT1(P)) is stopped

Vv
1
!
Positioning execution i
1
# : Pt
[} 1 I
| on L
IPPSTRT1(P) execution command I i i
OFF \ ! —
! 1 1
H 1 1 1
1| ! [ ! ON
1 1 |—|—|
1 1
IPSTOP1 execution command OFF : 1 ! . !
H E :{'—}II Turn it on more than 2ms.
Ol This command may not be
Axis 1 start instruction in 1 ! ON detected in the case of 2ms
execution (SM1848) OFF \i on ! or less.
1 1
Axis 1 BUSY (SM1840) <
OFFQI
ON i !
Axis 1 positioning complete OFF !
(SM1841) ! >

i The positioning complete signal
1 does not turn on.

* No processing is performed if IPSTOP1 is executed while the Axis 1 axis operation status (SD1844) is
indicating one of the following values:
Standing by (0)
Stopped (1)
Error occurring (-1)
Decelerating (axis stop ON) (7)
Decelerating (JOG start OFF) (8)
Analyzing (11)

« If an attempt is made to start positioning while IPSTOP1 is still being executed, a "Stop instruction ON at
start" error (Axis 1 error code: 1102) occurs and positioning does not start.

* When the deceleration stop is complete due to IPSTOP1, the Axis 1 positioning completion (SM1841)
does not turn on.

The basic number of step is 1.

(b) Operation error
If an operation error occurs, the error flag (SMO0) turns on and the corresponding error code is stored in SDO.

» When the positioning function for the target axis is not set to "Use™:
(Error code: 4116)

(c) Program example

Program that stops Axis 1 when MO turns on

MO
} {IPSTOP1
{END
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(8) Speed change instructions: IPSPCHG1(P), IPSPCHG2(P)

Command
IPSPCHG1 ] IPSPCHG1
Command
IPSPCHG1P 5 X IPsPcHG1P] ® |
Command
IPSPCHG2 JL '] IPSPCHG2
Command
IPSPCHG2P i '] iPspcHa2P| ® |
Internal device R ZR JO\O Constant
Setting data = . ’ = T uo\cO ZO o N Others
: or Bit | Word | or ’
® — O — O — — — — — — —
(a) Setting data
Setting data Setting item Setting range Data type
Device start number of the device Within the specified range of .
@ . . Device name
storing control data devices
(b) Control data
Device Setting data Setting range Set by
® ACC/DEC time at speed change
0 to 32767 (ms)
®+1 DEC/STOP time at speed change
User
®+2 .
New speed value 0 to 200000 (pulse/s)”!
©+3
*1 If the set new speed value is outside 0 to 200000, the axis may operate at the speed limit.

158



CHAPTER 7 POSITIONING FUNCTION

(c) Function
» These instructions change the speed using the ACC/DEC at speed change, DEC/STOP time at speed

change and new speed value stored in (s) onward.

ElTiming chart when the speed is changed during positioning which was started by the Table start instruction
(IPPSTRT1(P))
Accelerating by ACC/DEC time at speed change

Decelerating by DEC/STOP time

v .
Accelerating by at speed change

A "ACC/DEC time"
New speed value

Positioning execution

1
i i i
| on i i
IPPSTRT1(P) execution command ! !
. orr —) 1 : 5
i ! !
: 1 1 ON 1
IPSPCHG1(P) execution command :\ ' |_| '
OFF —1 !
! ( i i 7
Axis 1 start instruction in : i ON |
execution (SM1848) e ! |
i ON |
Axis 1 BUSY (SM1840) _ |
N 1 1
Axis 1 positioning complete I
(SM1841) OFF |

« If IPSPCHG1(P) is executed while the Axis 1 axis operation status (SD1844) is indicating one of the
following values, the instruction is ignored:
Standing by (0)
Stopped (1)
Error occurring (-1)
Decelerating (axis stop ON) (7)
Decelerating (JOG start OFF) (8)
Analyzing (11)

suononsu| pajeslpsq zL°L

The basic number of steps is two.
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(d) Error
If an operation error occurs, the error flag (SMO0) turns on and the corresponding error code is stored in SDO.

* When an unusable device is specified in (s):

(Error code: 4101)
» When the positioning function for the target axis is not set to "Use™:

(Error code: 4116)
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(e) Program example

Program that changes the Axis 1 speed when MO turns on

Device used Item Setting item
DO ACC/DEC time at speed change 2000 (ms)
D1 DEC/STOP time at speed change 1000 (ms)

D2, D3 New speed value 20000 (pulse/s)

—

{mMov K2000

{MOV  K1000

{DMOV  K20000

{IPSPCHG1P

DO

{END
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(9) Target position change instructions: IPTPCHG1(P), IPTPCHG2(P)

Command
IPTPCHG1 1L |} IPTPCHG1
Command
IPTPCHG1P f [ f IPTPCHG1P| ® |
Command
IPTPCHG2 L || IPTPGHG2
Command
IPTPCHG2P f [ IPTPCHG2P
Internal device R ZR JO\O Constant
Setting data | Word ’ st | worg | UE'SD zO | e Others
: or Bit | Word | or ’
® — O — ©) — — — O O — —
(a) Setting data
Setting data Setting item Setting range Data type
" * Constant: -2147483648 to
» Target position change value (constant) )
! . . 2147483647 » Constant: BIN 32 bits -
® » Device start number of the device storing control ) " . ) ) NN
data » Device: Within the specified range * Device: Device name NN
of devices ~ g
oo
g8
8o
(b) Control data o8
Device Setting data Setting range Set by § 2
= c
® . -2147483648 to 2147483647 g 2
Target position change value User e 5
®+1 (pulses) =
a
I=
=}
=
?
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(c) Function
+ These instructions change the target position to the new value specified by (5).

EITiming chart when the address is changed during positioning which was started by the Table start

instruction (IPPSTRT1(P))
%

Positioning execution

t

N N

New target position  First target position

ON

IPPSTRT1(P) execution command
OFF

RS I DR © -

1

IPTPCHG1(P) execution command OFF

Axis 1 start instruction in ‘
execution (SM1848) OFFJ

Axis 1 BUSY (SM1840)  OFF on

Axis 1 positioning complete OFF

(SM1841)

i
1
1
1
1
1
1
1
1
1
1
i
ON i
|
:
]
|
1
|

» No processing is performed if IPTPCHG1(P) is executed while the Axis 1 axis operation status (SD1844)
is indicating one of the following values:
Standing by (0)
Stopped (1)
Error occurring (-1)
Decelerating (axis stop ON) (7)
Decelerating (JOG start OFF) (8)
Analyzing (11)

The basic number of steps is 2.

(d) Error
If an operation error occurs, the error flag (SMO0) turns on and the corresponding error code is stored in SDO.
* When an unusable device is specified in (s):
(Error code: 4101)
» When the positioning function for the target axis is not set to "Use":
(Error code: 4116)

(e) Program example
Program that changes the target position of Axis 1 to 2000 when MO turns on

MO
I {IPTPCHG1P K2000

| {END
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7.1 2.2 Precautions on dedicated instructions

(1) Multiple instruction executions

(a) Axis 1 start instruction (SM1848) and execution of instructions

When the Axis 1 start instruction (SM1848) is on, any attempt to perform positioning of the same axis by each
of the following instructions is ignored. (If an instruction to start positioning is executed again after the Axis 1
start instruction (SM1848) has turned off, positioning starts even when the Axis 1 start during operation
(SM1847) is on.)

* IPPSTRT1(P)

« IPDSTRT1(P)

* IPSIMUL(P)

* IPOPR1(P)

+ IPJOG1

* IPABRST1

(b) Multiple executions during one scan

(2)

()

(4)

If each of the following instructions is used multiple times on the same axis during one scan, normal operation
cannot be guaranteed.

* IPJOG1

* IPSTOP1

Program executed only once and execution of instructions
If the following instructions are executed in a program which is executed only once, turning off of execution
commands cannot be detected and thus normal operation is not possible. Use these instructions in a program
where turning off of execution commands can be detected (such as a scan program).

* IPJOG1

* IPSTOP1

Axis 1 axis operation status (SD1844) and execution of instructions
If IPSTOP1, IPSPCHG1(P) or IPTPCHG1(P) is executed while the Axis 1 axis operation status (SD1844) is
indicating one of the following values, the instruction is ignored:

+ Standing by (0)

+ Stopped (1)

* Error occurring (-1)

 Decelerating (axis stop ON) (7)

* Decelerating (JOG start OFF) (8)

* Analyzing (11)

Instructions not requiring execution command
The following instructions are always executed, which means that they are executed even when their execution
command is off. Accordingly, an error occurs, if it is bound to occur when the instruction is executed, even when
the execution command is off:

+ IPJOG1

* IPSTOP1
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(5) Pulse instructions

IPPSTRT1P, IPSIMULP and other pulse instructions are executed at the leading edge of their execution
command. If these instructions are used in an interrupt program or subroutine, they are not executed until the until
the second or later leading edge of the their execution command.

ElExecuting IPPSTRT1P in an interrupt program

X0 X0 X0
END O 10 /IRET 10 /IRET END O 10 /IRET END O
_|:|| — —
ON

X0  OFF l_ | ‘

L IPPSTRT1P is not executed even if

the execution condition is on because
no change was made since the previous
interrupt program execution."

IPPSTRTIP  OFF ]
r'y
—Execution of IPPSTRT1P

(6) Precautions on IPSTOP1

(a) IPSTOP1 and positioning control
If an attempt is made to start positioning control while IPSTOP1 is still being executed, a "Stop instruction ON
at start" error (Axis 1 error code: 1102) occurs and positioning does not start.

(b) IPSTOP1 and Axis 1 positioning completion (SM1841)

When the deceleration stop is complete due to IPSTOP1, the Axis 1 positioning completion (SM1841) does not
turn on.

(c) Execution command for IPSTOP1

The execution command for IPSTOP1 must remain on for at least 2 ms. If the execution command does not
remain on for at least 2 ms, it may not be detected.

(7) Speed setting
If the speed set for IPDSTRT1(P), IPJOG1 or IPSPCHG1(P) is outside 0 to 200000, the axis may operate at the
speed limit.



CHAPTER 7 POSITIONING FUNCTION

713 Programming

This section describes the programs for the positioning function. When applying the program examples introduced in
this section to an actual system, ensure the applicability and confirm that it will not cause system control problems.

Bulwwelbold €17/
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(1) Programming procedure

C S D

NO Use positioning data set with

the programming tool?

y YES

Data setting programs

- Position control (ABS)

+ Position control (INC)

- Speed/position switching control (forward)
- Speed/position switching control (reverse)
- Current value change

- Speed control (forward)

- Speed control (reverse)

—==Page 171, Section 7.13 (3)

b 4

NO

Perform original point

A\ 4

return (OPR)?

OPR data setting

+ Machine OPR

- Fast OPR (OP address)

- Fast OPR (standby address)

e Page 172, Section 7.13 (3)

v

OPR start program

1~ Page 173, Section 7.13 (3) (d)

}

OPR request OFF program

[~ 5> Page 172, Section 7.13 (3) (b)

l (When table data are used)

Speed/position switching enable program
(When a speed/position switching control is executed)

[~ Page 173, Section 7.13 (3) (e)

Table start program Positioning start programs

« Position control (ABS)

« Position control (INC)

. - Speed/position switching control (forward)
= Page 173, Section 7.13 (3) (f) - Speed/position switching control (reverse)
« Current value change

- Speed control (forward)

- Speed control (reverse)

r—= Page 173, Section 7.13 (3) (g)

JOG operation program

[—5= Page 174, Section 7.13 (3) (h)
v

Speed change program
[~ Page 174, Section 7.13 (3) (i)
v

Target position change program

[~ 5 Page 174, Section 7.13 (3) (j)

Absolute position restoration program

[ZZ Page 174, Section 7.13 (3) (k)
v

Error reset program
3 Page 174, Section 7.13 (3) (I)
v

Axis stop program

r—5 Page 174, Section 7.13 (3) (m)

C )
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(2) System configuration and programing condition

The following system configuration is used to introduce program examples.

(a) System configuration

l_ LCPU

Servo amplifier I— LY42NT1P (Y60 to YOF)

@ X50 to X52 (for absolute —————— LX42C4 (X20 to X5F)
position restoration)

Y60 to X62
(for absolute position restoration)

Servomotor

Buiwwelboid g1/
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(b) Programming conditions

Device Function

X30 Stop command

X31 Axis 1 machine original position return start
selection

X32 Axis 1 fast OPR (OP address) start selection

X33 Axis 1 fast OPR (standby address) start selection

X34 Axis 1 original position return start command

X35 Axis 1 positioning start command (table start)

X36 Current start command

X37 Axis 1 position control (ABS) start selection

X38 Axis 1 position control (INC) start selection

X39 Axis 1 speed control (forward run) start selection

X3A Axis 1 speed control (reverse run) start selection

X3B Axis 1 speed-position switching control (forward run)
start selection

X3C Axis 1 speed-position switching control (reverse run)
start selection

X3D Axis 1 current value change selection LX42C4 (X20 to X5F)

X3E Axis 1 positioning start instruction

X40 Axis 1 forward run JOG command

X41 Axis 1 reverse run JOG command

X42 Speed change command

X43 Target position change command

X44 Error reset command

X45 OPR request off command

X46 Absolute position restoration

X47 Axis 1 speed/position switching command

X48 Axis 1 speed/position switching prohibition
command

X50 Absolute position restoration ABS transmission data
bit 0

X51 Absolute position restoration ABS transmission data
bit 1

X52 Absolute position restoration Transmission data
ready

Y60 Absolute position restoration Servo on

Y61 Absolute position restoration ABS transfer mode LY42NT1P (Y60 to YOF)

Y62 Absolute position restoration ABS request

(To the next page)
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Device Function
DO Table start number
D1 Concurrent start data No. (axis 1)
D2 Concurrent start data No. (axis 2)
D20
JOG speed
D21
D22 JOG ACC time
D23 JOG DEC time
D30 ACC/DEC time at speed change
D31 DEC/STOP time at speed change
D32
New speed value
D33
D40 T t iti h |
arget position change value
D41
D100 Control method
D101 Acceleration/deceleration time
D102 Deceleration stop time
D103 Dwell time 7
Position control (ABS) start data
D104
Command speed
D105
D106
Positioning address/movement amount
D107
D110 Control method
D111 Acceleration/deceleration time
D112 Deceleration stop time N
w
D113 Dwell time -
Position control (INC) start data 3
D114 [ts
Command speed o
D115 3
3
D116 3
Positioning address/movement amount
D117
D120 Control method
D121 Acceleration/deceleration time
D122 Deceleration stop time
D123 Dwell time
D124 Speed/position switching control (forward) start data
Command speed
D125
D126
Positioning address/movement amount
D127
D130 Control method
D131 Acceleration/deceleration time
D132 Deceleration stop time
D133 Dwell time
D134 Speed/position switching control (reverse) start data
Command speed
D135
D136
Positioning address/movement amount
D137
(To the next page)
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D140 Control method
D141 Acceleration/deceleration time
D142 Deceleration stop time
D143 Dwell time
Current value change start data
D144
Command speed
D145
D146
Positioning address/movement amount
D147
D150 Control method
D151 Acceleration/deceleration time
D152 Deceleration stop time
D153 Dwell time
Speed control (forward run) start data
D154
Command speed
D155
D156
Positioning address/movement amount
D157
D160 Control method
D161 Acceleration/deceleration time
D162 Deceleration stop time
D163 Dwell time
Speed control (reverse run) start data
D164
Command speed
D165
D166
Positioning address/movement amount
D167
D200 Original position return type
D201 Machine OPR start data
Standby address (unused)
D202
D210 Original position return type
D211 OP address of fast OPR start data
Standby address (unused)
D212
D220 Original position return type
D221 Standby address of fast OPR start data
Standby address
D222
M10 Axis 1 OPR start permission/prohibition storage
M20 Forward run JOG command
M21 Reverse run JOG command
M22 JOG operation direction
Z0 OPR parameter index
Z1 Positioning data index
SM1840 Axis 1 busy signal
SM1842 Requested
SM1845 Axis 1 error
SM1848 Axis 1 start instruction
SM1850 Axis 1 error reset command
SM1851 Axis 1 OPR request off
SM1868 Axis 2 start instruction
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(3) Program example

Positioning programs for Axis 1 are shown below.

(a) Data setting program

* Position control

SM402
%. {mov K1 D100 1 Control method: Position control (ABS)
{mov k1000 D101 J ACC/DEC time: 1000ms
{mMov  Kiooo D102  } DEC/STOP time: 1000ms
{mov k100 D103 J Dwell time: 100ms
{DMOV  K30000 D104 J| Command speed: 30000 pulses/s
{DMOV  K250000 D106 1 Positioning address/movement
SM402 amount: 250000 pulses
— } {mov k2 D110 X Control method: Position control (INC)

]

{MOV  K1000 D111

ACC/DEC time: 1000ms

{mMOov  K1000 D112

L

DEC/STOP time: 1000ms

{mMov K100 D113

L

Dwell time: 100ms

[==]

{pmov k30000 D114 Command speed: 30000 pulses/s

{DMOV  K250000 D116

L

Positioning address/movement
amount: 250000 pulses

» Speed/position switching control

SM402
— | {Mov K3 D120 T Control method: Speed/position
switching control (forward run) :
{MOV  K1000 D121 1 ACC/DEC time: 1000ms w
LY
{MOV  K1000 D122 J DEC/STOP time: 1000ms 8
)
{MOV K100 D123 1 Dwell time: 100ms g
(g.
{DMOV  K30000 D124 J Command speed: 30000 pulses/s
{DMOV  K250000 D126 1} Positioning address/movement
SMa02 amount: 250000 pulses
— | {MOV K4 D130} Control method: Speed/position

switching control (reverse run)
ACC/DEC time: 1000ms

{mMov  K1000 D131

L

{mMov  K1000 D132

L

DEC/STOP time: 1000ms

{mMov K100 D133

L

Dwell time: 100ms

{DmMOv k30000 D134  J Command speed: 30000 pulses/s

{DMOV  K250000 D136

L

Positioning address/movement
amount: 250000 pulses
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 Current value change

ﬁﬁoz {mov K5 D140 Control method: Current value change
{mMOV KO D141 ACC/DEC time: Oms
{mMOV KO D142 DEC/STOP time: Oms
{MOV KO D143 Dwell time: Oms
{DMOV KO D144 Command speed: 0 pulses/s
{DmMOV  K250000 D146 Positioning address/movement

amount: 250000 pulses

» Speed control

SM402
I

] {mov k6 D150 Control method: Speed control
(forward run)
{MOV  K1000 D151 ACC/DEC time: 1000ms
{MOV  K1000 D152 DEC/STOP time: 1000ms
{MOV KO D153 Dwell time: Oms
{DMOV  K30000 D154 Command speed: 30000 pulses/s
{DmMOV KO D156 Positioning address/movement
amount: 0 pulses
SM402
— } {mMmov K7 D160 Control method: Speed control
(reverse run)
{MOV  K1000 D161 ACC/DEC time: 1000ms
{mMoV  K1000 D162 DEC/STOP time: 1000ms
{MOV KO D163 Dwell time: Oms
{DMOV  K30000 D164 Command speed: 30000 pulses/s
{omov ko D166 Positioning address/movement

amount: 0 pulses

(b) OPR request off program

45 SMisdo
: e [SET  smissi J Axis1 OPR request off: On

|
A

SM1851  SM1842 - )
I F {RST SM1851 Axis1 OPR request off: Off

(c) OPR data setting program

SM402
“, {mMov K1 D200 OPR type: Machine OPR
{DMOV KO D201 Standby address: Not used
SM402
— {mMov K2 D210 OPR type: Fast OPR
{omov ko D211 Standby address: Not used
SM402
'} {mov k3 D220 OPR type: Fast OPR
{DMOV  K10000 D221 Standby address: 10000 pulses
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(d) OPR start program

31
—>i } {mov ko 20 ] Selection of OPR type: Machine OPR
{seT M10 1 Axis 1 OPR enable/disable setting: On
X32
' {MOV K10 z0 T Selection of OPR type: Fast OPR
SMi842 (OP address)
—F {SET M10 1 Axis 1 OPR enable/disable setting: On
SM1842
— | {RsT M10 1 Axis 1 OPR enable/disable setting: Off
X33
} {mMov K20 20 T Selection of OPR type: Fast OPR
sMig42 (st?ndby address) . .
—+ {SET M10 Ji Axis 1 OPR enable/disable setting: On
SM1842
— | {RST M10 1 Axis 1 OPR enable/disable setting: Off
X34  SMig48 M0
i f it {IPOPR1  D200z0 Jf Dedicated instruction (IPOPR1)

(e) Speed/position switching enable program

47
| {SET sM1852 1} Axis 1 speed/position switching: On

X48
} {RST sM1852 1} Axis 1 speed/position switching: Off

(f) Table start program

5
)s?l {mov K1 DO T Axis 1 data No. of positioning being
sMig4s executed: 1
—A {IPPSTRT1 DO 1 Dedicated instruction (IPPSTRT1)
X36 - . - )
() LMOV K1 D1 Ji Axis 1 data No. of positioning being
executed: 1 ~N
{MOV K10 D2 1 Axis 2 data No. of positioning being w
SM1848  SM1868 exec?uted: 70 . I
—F +F {IPSIMUL D1 D2 J Dedicated instruction (IPSIMUL) 8
o
3
3
ngm . 3
(g) Positioning start program @
X317
} {mMOV KO Z1 Selection of positioning control (ABS)
g
I {mov  Kio z1 Selection of positioning control (INC)
X3B
— {mov K20 z1 Selection of speed/position switching
%3G control (forward run)
— {MOV K30 Z1 Selection of speed/position switching
3D control (reverse run)
— {mMov k40 71 Selection of current value change
X39 )
— {mMov K50 1 Selection of speed control
Y3A (forward run)
' {MOV K60 Z1 Selection of speed control
X3E  SMisds (reverse run)
it +F {IPDSTRT1 D100Z1 Dedicated instruction (IPDSTRT1)

173



174

(h) JOG operation program

SM1840  X40 X41 M21
G { t F I {RST M22
M20
(M20
SM1840  X40 X41 M20
F HF { t A+ {SET M22
M21
M21
M20
} {DMOV  K10000 D20
M21
} MOV  Ki000 D22
MOV  Ki000 D23
{IPJOGT D20 M22
(i) Speed change program
X4
A {MOV  K1000 D30
{MOV  K1000 D31
{DMOV  K20000 D32
{IPSPCHG1 D30
(j) Target position change program
| X'?:s {DMOV  K200000 D40
{IPTPCHG1 D40
(k) Absolute position restoration program
H46
| {IPABRST1 X50 Y60
(I) Error, warning reset program
—|X4I4 SMI]?45 [SET SM1850
e
SM1850 SM1845 SM1846
— +F +F {RST SM1850
{END

L

Direction of JOG operation:
Forward run
Forward JOG command

L

Direction of JOG operation:
Reverse run

Reverse JOG command

L

JOG speed (forward run):
10000 pulses/s

JOG ACC time: 10000s

L

L

JOG DEC time: 10000s

L

Dedicated instruction (IPJOG1)

ACC/DEC time at speed change:
1000ms

DEC/STOP time at speed change:
1000ms
New speed value: 20000 pulses/s

Dedicated instruction (IPSPCHG1)

Target position change value:
200000 pulses
Dedicated instruction (IPTPCHG1)

]{ Dedicated instruction (IPABRST1)

1 Axis 1 error reset: On

1 Axis 1 error reset: Off

1 Dedicated instruction (IPSTOP1)

{IPSTOP1 ]{ Dedicated instruction (IPSTOP1)
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7.14 Errors and Warnings

This section describes errors and warnings of the positioning function.

(1) Error
When an error occurs, the following operations are performed.
* The I/O ERR. LED turns on.
* The Axis 1 error (SM1845) turns on.
» An error code corresponding to the error is stored to the Axis 1 error code (SD1845) in decimal.
» The Axis 1 axis operation status (SD1844) changes to error occurring (-1).
If an error occurs during operation, the axis decelerates to a stop. (This excludes situations that the range of

software stroke limits is exceeded when the target position is changed.) (= Page 127, Section 7.10.6 (2) (b))

Interface Axis Number Name Description
Axis 1 SM1845 The occurrence condition of positioning function
Axis O error errors is indicated. This relay turns off when the axis

Axis 2 SM1865 .

Special relay O error reset is turned on.
Axis 1 SM1850 ) + Reset the axis O error code.

Axis O error reset .

Axis 2 SM1870 * Turn off the axis O error.
Axis 1 SD1845 When an error occurs, the corresponding error code

Axis O error code | is stored here. This register is reset when the axis O

Axis 2 SD1865 .
error reset is turned on.
Special registers
Axis 1 SD1844 Axis O axi When an error occurs, error occurring (-1) is set.
xis O axis
. When the axis O error reset is turned on, the value
Axis 2 SD1864 operation status

changes to error standing by (0).

*1 Until the Axis 1 busy (SM1840) turns off, the Axis error (SM1845) does not turn off even when the Axis 1 error reset
(SM1850) is turned on, and accordingly the Axis 1 error code (SD1845) is not reset. Also, the Axis 1 axis operation
status (SD1844) does not change to 0: Standing by.

sBuluiep) pue siolg 17,
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The following table lists the Axis O error codes.

Axis O error

code L Operation at error . .
. Name Description Corrective action
(decimal) occurrence
Axis 1 | Axis 2
The hardware stroke limit At start: Operation starts from a
Hardware stroke o " L .
1100 2100 limits (upper limit signal) turned position where the limit signal is on.
off. « At start: Operation is not
started. During operation:
* During operation: The * Revise the OPR speed so that the
The hardware stroke limit . Lo .
Hardware stroke axis decelerates to a limit will not be triggered.
1101 2101 . (lower limit signal) turned .
limit- stop. * Use JOG operation to move to a
off. o Lo
position where the limit signal turns
on.
A start request was issued
. . q . Stop the execution of the Axis stop
1102 2102 Stop instruction | when the Axis stop Operation is not started instruction (IPSTOP1) and then start
at start ON instruction (IPSTOP1) was P ' .
. operation.
being executed.
* Positioning control was . At start: Use JOG operation to bring
» At start: Operation is not .
performed at a position started the Axis 1 current feed value (SD1840,
exceeding the software ' SD1841) to within the range of
upper stroke limit. software stroke limits.
) At current value change
* The Axis 1 current feed )
analysis: The current value )
value (SD1840, ) Current value change: Bring the new
Software stroke o is not changed. e
1103 2103 limit+ SD1841), "Positioning current value to within the range of
address/movement . ) software stroke limits.
Y During operation:
amount," new current ) .
o * During JOG operation, . )
value or target position ; Target position change value: Bring the
the axis decelerates to a o .
change value exceeds ) target position change value to within
stop when the Axis 1 o
the software upper the range of software stroke limits.
. current feed value
stroke limit.
(SD1840, SD1841) ) .
During operation:
exceeds the range of )
« Positioning control was o * In the case of JOG operation,
software stroke limits. o
performed at a position . i perform JOG operation in the
* During position control o ) )
below the software . . " opposite direction to bring the Axis 1
(including position control
lower stroke limit. . current feed value (SD1840,
of speed/position o
* The Axis 1 current feed L SD1841) to within the range of
switching control), the .
value (SD1840, . software stroke limits.
Software stroke axis decelerates to a stop . o )
1104 2104 o SD1841), "Positioning . * During position control, bring
limit- when the Axis 1 current "Positioning address/movement
itioni Vi
S ovemen feed value (SD1840. amount" tog ithin the range of
" u withi
amount,” new current SD1841) or "Positioning 1 herang
value or target position software stroke limits.
address/movement During speed/position switchin
* Duri iti witchi
change value exceeds amount" exceeds the g sp ‘ p 9
the software lower control, switch between speed
range of software stroke - o
stroke limit. limits control and position control within
imits.
the range of software stroke limits.
* During operation: The
During axis decelerates to a
operation stop.
The CPU unit stopped ) . Review the program to check for
1105 2105 Sequence . . « During absolute position
. during operation. ] program errors.
Execution restoration: Absolute
stopped”’ position restoration is not
performed.
*1 This error is not displayed when the LCPU is paused.
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Axis [ error

code L. Operation at error . .
. Name Description Corrective action
(decimal) occurrence
Axis 1 | Axis 2
« At start: Operation is not .
. . ) . Check the power condition of the
. ) The drive unit ready signal is off started. ) R ) ) )
Drive unit ) ! ) drive unit, wiring with the drive unit,
1106 2106 at start or turned off during * During operation: The ) -
ready off ) ) and connection condition of
operation. axis decelerates to a
connectors.
stop.
The OPR method is Stopper 2
1200 2200 | Zero signal ON or 3 and a zero signal is input at | Machine OPR control is not | Turn off the ze.ro signal and then
the start of machine OPR performed. perform machine OPR control.
control.
) Fast OPR control was ) )
Machine OPR ) Fast OPR control is not Perform machine OPR control
1201 2201 performed when machine OPR
not performed performed. before fast OPR control.
control was not performed.
* At start of OPR control
by near-point dog
method: OPR retry Correct the limit signal position so
The near-point dog signal is on operation is not that it does not overlap with the area
1202 2202 Retry error o . ) . . .
and limit signal is off. performed in which the near-point dog signal
* During OPR retry turns on.
operation: The axis
decelerates to a stop.
Communication could not be ) .
) » Review the wirings.
performed normally with the Absolute position . .
ABS transfer » ) o Review the setting data of the
1204 2204 ) servo amplifier following the restoration is not " .
time-out . ) Absolute position restoration
Absolute position restoration performed. . )
) ) instruction (IPABRST1).
instruction (IPABRST1).
Communication could not be . .
. " Review the wirings.
performed normally with the Absolute position ) .
ABS transfer " . L Review the setting data of the
1205 2205 servo amplifier following the restoration is not " .
SUM " . Absolute position restoration
Absolute position restoration performed. . .
. . instruction (IPABRST1).
instruction (IPABRST1).
The command speed is "0" at Set the command speed to other
1500 2500 | Speed 0 error ) p Operation is not started. e P
the start of position control. than "0.
Control
The set value of control method . Set the control method to a value
1501 2501 method out of | . . Operation is not started. o .
is outside the setting range. within the setting range.
range
At start: Operation is not
started.
During operation:
* During speed control
. (including speed control
Acceleration/ | The set value of JOG ACC
. ) ] . of speed/position Set the JOG ACC time,
deceleration | time, acceleration/deceleration o ) o
. ) . switching control) or JOG | acceleration/deceleration time or
1502 2502 time time or ACC/DEC time at speed . ) .
. ) ] ] operation, the axis ACC/DEC time at speed change to
Out of setting | change is outside the setting L )
decelerates to a stop. a value within the setting range.
range range. . -
* During position control
(including position
control of speed/position
switching control),
operation continues.

(To the next page)
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Axis [ error

Operation at error

code Name Description Corrective action
) occurrence
(decimal)
At start: Operation is not
started.
During operation:
* During speed control
(including speed control
of speed/position
. The set value of JOG DEC time, .p ) P Set the JOG DEC time, deceleration
Deceleration ) ) switching control) or JOG ) }
. deceleration stop time or DEC/ ) stop time or DEC/STOP time at
1503 2503 | stop time out of . . operation: e
STOP time at speed change is ) speed change to a value within the
range ) ) The axis decelerates to a )
outside the setting range. setting range.
stop.
* During position control
(including position control
of speed/position
switching control):
Operation continues.
Movement At start: Operation is not
amount setting | A negative value is set in started.
out of range | "Positioning address/movement | During operation: When the | Correct the value of "Positioning
1504 | 2504 under speed/ | amount" when speed/position target position is changed address/movement amount" or
position switching control is selected as during position control of target position change value.
switching the control method. speed/position switching
control control, operation continues.
Speed/position | No external command signal is
switching selected when speed/position L )
1505 2505 o ) Operation is not started. Select an external command signal.
control start | switching control is selected as
not possible | the control method.
Original - I
. The set value of original position ) . .
position return . . . OPR control is not Set the original position return type
1506 2506 . return type is outside the setting . .
type setting out range performed. to a value within the setting range.
of range ge-
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(2) Warning
When a warning occurs, the following operations are performed.
* The Axis 1 warning (SM1846) turns on.
» A warning code corresponding to the warning is stored to the Axis 1 warning code (SD1846) in decimal.

CHAPTER 7 POSITIONING FUNCTION

Different from errors, occurrence of a warning does not stop the operation of CH1. The SD value is always

updated with the latest warning code.

Interface Axis Number Name Description
Axis 1 SM1846 The occurrence condition of positioning function
Axis O warning warnings is indicated. This relay turns off when
Axis 2 SM1866 . .
Special relay the axis [ error reset is turned on.
Axis 1 SM1850 ) * Reset the axis O warning code.
Axis O error reset . .
Axis 2 SM1870 * Turn OFF the axis O warning.
Axis 1 SD1846 When a warning occurs, the corresponding
Special registers Axis O warning code | warning code is stored here. This register is reset
Axis 2 SD1866 . .
when the axis O error reset is turned on.

When a warning occurs, the Axis 1 axis operation status (SD1844) does not change.

The following table lists the Axis O warning codes.

Axis O warning

Operation at

code
. Name Description warning Corrective action
(decimal)
- - occurrence
Axis 1 | Axis 2
The speed is Change the set speed or new speed
The set speed or new speed value . )
Out of speed | . . controlled at the bias | value so that it becomes equal to or
1020 2020 is less than the bias speed at start )
range . speed at start or greater than the bias speed at start or
or exceeds the speed limit. . .
speed limit. equal to or smaller than the speed limit.
» The Target position change * Do not execute the Target position
instruction (IPTPCHG1(P)) was change instruction (IPTPCHG1(P))
Target executed other than when other than when position control is
position position control was active. . . active.
1021 2021 " Operation continues. »
change not » The Target position change * Do not execute the Target position
possible instruction (IPTPCHG1(P)) was change instruction (IPTPCHG1(P))
executed when the Axis 1 speed when the Axis 1 speed 0 (SM1844) is
0 (SM1844) was on. on.
* The Speed change instruction
P 9 * Do not execute the Speed change
(IPSPCHG1(P)) was executed . .
) instruction (IPSPCHG1(P)) when
when OPR control was active. ) .
) ) OPR control is active.
* The Speed change instruction
Speed + Do not execute the Speed change
(IPSPCHG1(P)) was executed ) ) ) . .
1022 2022 change . ) ) Operation continues. instruction (IPSPCHG1(P)) during
during acceleration/deceleration . )
Not allowed - ] ) acceleration/deceleration when
when position control (including . ) ) ”
- position control (including position
position control of speed/ . o
» o control of speed/position switching
position switching control) was . .
] control) is active.
active.
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715 Monitoring with a Programming Tool

When the positioning function is executed, the operating status can be checked on the "Positioning Monitor" window of
the programming tool.

O [Tools] => [Built-in I/0 Module Tool]

Positioning Monitor

fixis 1 | fuis 2
Current feed value 0 pulse 0 pulse
Current speed 0 pulse)s 0 pulse/s
Bis operation skatus Standing by Standing by
Daka Mo, 0 1]
Error code - -
Warning code - -

Error Beset: I ;I Error Reset |

OPR OFF: | | OFR OFF |

For details, refer to the GX Works2 Version1 Operating Manual (Common).
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

81 Overview

(1) Definition

This function counts the number of high-speed input pulses that cannot be measured by general counter.

(2) Features
The high-speed counter function is controlled by parameters and dedicated instructions.

LCPU

PWM output mode

PWM output ON time
setting

& >
< »

Encoder (pulse generator)

CH2
Encoder
(pulse generator)|

CH1 PWM output on time setting

< >

(a) Pulse inputs from two channels
Pulses can be simultaneously input from two pulse generators.

(b) Five operation modes
According to application, an operation mode can be selected from the following five modes.
* Normal mode: Has the CPU module operate as a general high-speed counter.
» Frequency measurement mode: Calculates frequencies from the number of input pulses.
» Rotation speed measurement mode: Calculates a rotation speed from the number of input pulses.
» Pulse measurement mode: Measures the on or off width of input pulses. Select this mode for measuring

MBIAIBAO 18

length.
* PWM (pulse width modulation) output mode: Outputs pulses with the on width and cycle setting. Select

this mode when using the CPU module as an oscillator.

(c) Combined use of functions
Functions for preset, count stop, and counter value latch can be used in combination.

(Counter function selection)

(d) Execution of an interrupt program
An interrupt program can be executed when the current counter value and a set value match.
(Coincidence detection interrupt function)

(e) Coincidence output
A coincidence signal can be output when the current counter value and a set value match.

(Coincidence output function)
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(3) Function list

The following table lists and describes functions available for the high-speed counter function.

L. Available
Item Description ) Reference
operation mode
Counts pulses within the range of
-2147483648 to 2147483647 and detects an Page 203,

Linear counter function . )
overflow or an underflow if the count range is

exceeded.

Repeatedly counts pulses within the range of
Ring counter function the upper limit value to the lower limit value of
ring counter.

Section 8.4 (1)

Page 203,
Section 8.4 (1)

) Page 207,
) Overwrites CH1 current value (SD1880, -
Preset function ) Section 8.4.1
SD1881) of a counter with a set value. @
Compares a set value with CH1 current value Page 209
Coincidence output function (SD1880, SD1881) of a counter and outputs on g ’
. Section 8.4.2
or off signal.
Overwrites CH1 current value (SD1880, Page 211
Preset at coincidence SD1881) of a counter with a set value on the Sect?on 8 4’2
output function rising edge of Counter value coincidence (No.n) ™) o
signal.
L . Starts an interrupt program when CH1 current
Coincidence detection Page 213,
. . value (SD1880, SD1881) and a set value )
interrupt function Section 8.4.3
match.
Latches CH1 current value (SD1880, SD1881)
. . Normal mode
Latch counter function of a counter on the rising edge of Latch counter
input signal. Page 218,
Latches CH1 current value (SD1880, SD1881) Section 8.4.4
_ of a counter on the rising edge of CH1 selected (2) (a)
Latch counter function ]
counter function start command (SM1896) or
Function input signal.
Page 218,
. . Stops counting while CH1 count enable g
Count disable function ) Section 8.4.4
command (SM1895) is on.
(2) (a)
Counter function ) . . Page 220,
) . . Counts pulses input during the specified -
selection Sampling counter function ) ) Section 8.4.4
sampling period.
(2) (c)
. . . Page 222,
Count disable/preset Performs the count disable function and the Section 8.4.4
i 4.
function preset function without switching the function. 2 (d)
) Page 224,
Latch counter/preset Performs the latch counter function and the Section 8.4.4
function preset function without switching the function. ) (e). '
. Page 197,
. Counts clock frequencies generated by the )
Internal clock function LCPU Section 8.3.1
' 2)(a)
Counts pulses input from the pulse input signals
. . Frequency Page 229,
Frequency measurement function of phases A and B and automatically calculates )
. measurement mode | Section 8.5 (5)
frequencies.

Counts pulses input from the pulse input signals .
Rotation speed

Rotation speed measurement function of phases A and B and automatically calculates
measurement mode

a rotation speed.

Page 235,
Section 8.6 (5)
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L Available
Item Description . Reference
operation mode
. Measures the on or off width of pulses input to Pulse measurement Page 239,
Pulse measurement function . ) )
Function input signal. mode Section 8.7 (2)
Page 242,

PWM output function

Outputs PWM waveforms from Coincidence
output No.1 signal at the maximum of 200kHZ.

PWM output mode

Section 8.8 (2)
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8.1.1 Procedure for performing the high-speed counter function

The following shows the procedure.

C Start )
‘

Connection to an external :
Connect an external device. device ( =~ Page 185, Section 8.2)

!

Parameter setting ( [Z> Page 194, Section 8.3)
Configure common settings such as
operation mode in a programming tool.
Normal mode ( [ = Page 201, Section 8.4)
F t ;
Configure settings for the selected m'jg:e“y measurement ¢ = Page 225, Section 8.5)
operation mode. Rotation speed

measurement mode ( = Page 231, Section 8.6)
Pulse measurementmode ( [~ Page 237, Section 8.7)
PWM output mode ( [~z Page 240, Section 8.8)

A4

Create programs.

|

Execute the programs. I

|
C )

I Dedicated instructions ( @ Page 245, Section 8.10 )
Programming ( [ 5 Page 262, Section 8.11 )
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8.2 Connection to External Devices

8.2.1 I/0 signals

The following shows the simplified diagrams of the internal circuits of LCPU external device connection interface. O in

the signal name indicates either 1 (CH1) or 2 (CH2). For I/O signal settings, refer to [_ 5 Page 194, Section 8.3.

(1) Input
Pin number
Internal circuit Signal name
CH1 CH2
B20 A20 +24V (PULSE AI-24V)
3.6kQ
12W
B19 A19 T Phase A (PULSE AL) Differential (PULSE ALI-DIFF)
2on_L |
680Q T AlV=
110
B18 A18 ' COM (PULSE AO-COM)
B17 A17 +24V (PULSE B[ -24V)
3.6kQ
12W
B16 A16 ° EQ_L Phase B (PULSE BO) Differential (PULSE B -DIFF)
onl) 7 4| 1=1e] s
B15 A15 ' COM (PULSE B -COM) -9
O3
g8
B14 A14 +24V (PULSE Z[J-24V) 33
3.6kQ 5
12W m
x
B13 A13 . Phase Z (PULSE zOJ) Differential (PULSE Z[-DIFF) o
2on_L i 3
680Q T AlV= =R
110 @)
t o]
B12 A12 COM (PULSE z[O-COM) s
&
B11 A11 Input common
B10 A10 Y 11w Function input signal (FUNCL)
5.6k 4
1/10W
B09 A09 T/——— Latch counter input signal (LATCHL)
5.6k Q p
113W 1kQ
B08 A08
5.6k 4
1/3W 1kQ N
1/10W - -
B07 A07 5.6k Q (Not used for the high-speed counter function)
13W 1kQ
1/10W
B06 AO6 5.6kQ
1/3W
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(2) Output

(a) LO2CPU, L26CPU-BT

Pin number
Internal circuit Signal name
CH1 CH2
B0O5 AO5 % > Insulating Coincidence output No.1 signal (EQUO1)
element
B04 A04 Insulating Coincidence output No.2 signal (EQULI2)
L element
BO3 AO3 Insulating _
L element . .
(Not used for the high-speed counter function)
B02 A02 -
% ;I Insulating
element
BO1 AO1 Output common

(b) LO2CPU-P, L26CPU-PBT

Pin number
Internal circuit Signal name
CH1 CH2
BO5 A05 Iy ':1|— nsuiaing Coincidence output No.1 signal (EQULT)
—
BO4 AO4 N EI— nsulating Coincidence output No.2 signal (EQUI2)
BO3 A03 x I::l_ Insulating
— element -
: Not used for the high-speed counter function)
I::l_ Insulating (
B02 A02 £ — element
BO1 A01 Output common
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(3) Details of I/0 signals

CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

The following table lists and describes the I/O signals of the connector for external devices.

Category Signal name Description
Phase A (PULSE AD)) Pulse input signal.Pulses input to these signals are counted according to the operation
Phase B (PULSE BO) mode set for the phases A and B.
Phase Z (PULSE z0O) External signals to perform the preset function are input.
Normal mode:
» While the count disable function is selected, external signals to suspend count are
input.
» While the latch counter function is selected, external signals to perform the latch
function are input.
Function input signal » While the count disable/preset function is selected, external signals to stop count or
Input (In normal mode, set positive or perform the preset function are input.
negative logic.) » While the latch counter/preset function is selected, external signals to perform the
latch function or the preset function are input.
» While the sampling counter function is selected, external signals to start counting
during sampling period are input.
Pulse measurement mode:
* The on or off width of pulses input to Function input signal can be measured.
Latch counter input signal o ) )
This signal is used when the current counter value is latched.
(LATCHO)
Input common Common for Function input signal and Latch counter input signal
Coincidence output No.1 signal | Normal mode:
(EQUO1) « Signals are output when a count value set by Coincidence output point write
o ] instruction (ICCOVWR1(P)) matches CH1 current value (SD1880, SD1881).
Output Coincidence output No.2 signal PWM output mode:

(EQUO2)

* PWM waveforms are output. (for Coincidence output No.1 signal only)

Output common

Common for Coincidence output No.1 signal and Coincidence output No.2 signal
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8.2.2 Wiring

This section describes wiring of a LCPU with an encoder and a controller. For connectors used for external wiring,
refer to the following.

MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection).

(1) Wiring precautions
* Inputting a signal with a different voltage may cause malfunction of the module and failure of the connected
devices.
* In 1-phase input, connect a pulse input cable to A-phase line.
* When inputting high-speed pulses, take the following noise reduction measures.
» Always use a shielded twisted pair cable and ground the FG and LG terminals to the protective ground
conductor dedicated to the programmable controller.
* To prevent noise from power cables and I/O cables, do not install shielded twisted pair cables in parallel
with them and separate the shielded twisted pair cables at least 100mm away from them. Also, wire the
shielded twisted pair cables with the shortest distance.

The following figures show an example of noise reduction measures.

LCPU

Terminal block[__|
Avoid using a solenoid valve and inductive load together in the same metallic pipe.

If a sufficient distance cannot be secured with a high voltage cable in wiring in a duct,
/ use a CVVS type shield wire or other shield wires for the high voltage cable.

A4

Install these cables at least <« A
100mm away from the /O
cables of high voltage
equipment such as a

relay and an inverter.

(Apply this wiring in a control
panel as well.) Relay box

Wire the encoder and the relay box with the shortest distance.

If the distance between the LCPU and the encoder is long,

a voltage drop may occur.

AC motor \ Therefore, check that voltages while the encoder is in operation
r I and in stop are within the rated voltage of the encoder at the

terminal block of the relay box using a measure such as a

synchronoscope.

Encoder

» Ground the shielded twisted pair cable on the encoder side (relay box). (This example shows wiring using
24V sink type.)

S Current for the encoder
To @A
Todgl |

To LCPU

To the encoder

j Connect the shield wire of the encoder and the shield wire of the
shielded twisted pair cable at inside of the relay box.

If the shield wire of the encoder is not grounded inside the encoder,
ground the wire in the relay box as indicated by the dotted line.

(2) Connectable encoders

Check that the output voltages of the following encoders meet the specifications of the high-speed counter

function. ([_ Page 243, Section 8.9).
» Open collector output type encoder
* Line driver output type encoder
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(3) Example of wiring with an encoder

Characters in the parentheses of the terminal part indicate the pin number of CH2.

(a) Example of wiring with an open collector output type encoder (24VDC)

LCPU Encoder
Shielded twisted '

pair cable +24\/
7\\

i External
|
power supply ové

|

|

X |

< I

8 |

O~
rro9O————-

Buuinm z'z'8

$80IA8( [BUJSIXT O] UOIIOBUUOD Z'8

Point/

When wiring a LCPU and an encoder, separate power cables and signal cables. The following figures show examples.

® Wiring example

Shielded twisted pair cable
LCPU COM 3T 7T

Phase A 24V W J

supply ov

External power 24VDC$

® Improper wiring example

Shielded twisted pair cable

LCPU

Since a current flows through
the shielded twisted pair
cables in the same direction,
canceling effect does not work.
Accordingly, a current is

easily affected by
electromagnetic induction.

Phase A 24V

External power 24VDC
supply ov!
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(b) Example of wiring with a line driver (equivalent to AM26LS31) encoder

LCPU

Phase A

Phase B

(4) Example of wiring of a controller and external input signals

Characters in the parentheses of the terminal part indicate the pin number of CH2.

(a) Example of wiring with a controller (sink type)

LCPU

Function input

Latch counter inp

190

Encoder
r-- """ "~~~/ "~/ ° _:
24V | |
Shielded twisted ' !
pair cable ouT |
AN 2 7 !
. | |
T E— - ouT -
Shield |
: |
| |
24y Shielded twisted | |
pair cable . OUT |
oo a .
- - _
) 1 ouT |
Shield |
E 1
1 |
| |
| |
| |
| |
Lo 1
Controller
Shielded twisted ! |
pair cable ouT \
g oo 7, /—(Bl |
. L .
B‘lo(:@'J \\_l’_ _________ 7 \l I’ L +24V
Shield CP l
E |
B < i B |
COoM = |
i |
Shielded twisted - |
pair cable t OouT | X
\'/‘\\' """"" 2R 7 ‘\\ - |
BQ(AEJ r' _________ | I L Loy :
Shield <P ' |
E |
" i
| i
| i
++| -] -
| e .
i 24VDC |
|
| .
— e — e — e —— - J—



(b) Example of wiring when the controller is a line driver

LCPU

Phase Z
g

t b=\

24V
B14(A14)
DIFF

CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

Shielded twisted
pair cable

B13(A13)}

_____________________

Controller
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(5) Example of wiring with an external output device

(a) LO2CPU, L26CPU-BT

LCPU

Load
—

B4(A4)

L= T
—ufzs

—{ B1a1)

I’

.
~=— 51t024VDC

Point/

When connecting an inductive load, connect a diode to the load in parallel to prevent the back EMF from being generated for
output element protection.

-—
+ Back EMF —

=

—
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(b) LO2CPU-P, L26CPU-PBT

LCPU

L
L

|

Load

B5(A5)

Load

— 5 to 24VDC
+

CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

Point/’

When connecting an inductive load, connect a diode to the load in parallel to prevent the back EMF from being generated for

output element protection.

e
—Back EMF +

=)
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8.3

Parameter Setting

Set parameters for each channel.

1.

Click the tigh speed counier chi seting |button in the "Built-in I/0 Function Setting™ tab.

O Project window > [Parameter] =>[PLC Parameter] =>"Built-in I/O Function Setting" tab

Counter CH1 Detailed Setting" screen.

Select the "Use high-speed
counter function (CH1)" checkbox.

Configure required settings.

Click the __E | putton to exit.

Select the "Use high-speed counter function (CH1)" checkbox on the top left on the "High-speed

High-speed Counter CH1 Detailed Setting !J

———P [ Use high-speed counter Function (CH1)

Operation Mode Setting

Mormal Mode

Count Source Selection

A PhasejB Phase

Pulse Input Mode

1-Phase Multiple of 1

Counting Speed Setting 10kpps
Z Phase (Preset) Trigger Setking Rising

External Preset iZ Phase) Request Detection Setting

O at detection

Counter Farmat

Linear Counker

Function Input Logic Setting

Positive Logic

Counter Function Selection

Count Disabling Funckion

A A [ A A A4

Coincidence Output Time Preset Setting Mot presst
e e ot -
e -
Sampling Time Setting {ms)
Frequency Movement Averaging Processing Count
Frequency Measurement Lnik Time Setting hd
Rotation Speed Movement Averaging Processing Counk
Rotation Speed Measuremnent Unit Time Setting -
Nurnber of Pulses per Rotation (pulse)
Pulse Measurement Target Sekting hd
Default Check ‘ End Cancel
Available
Item Description Default operation | Reference
mode
Operation Mode Setting Select an operation mode. Normal mode
Count Source Selection Select a count source. A Phase/B Phase © o Page 196,
ommon -
Pulse Input Mode Select a pulse input mode. 1-Phase Multiple of 1 settings) Section 8.3.1
Counting Speed Setting Select the counting speed of pulses. 10kpps
Page 206,
Select a trigger condition to perform the
Z Phase (Preset) Trigger Setting g,g ‘p Rising Section 8.4.1
preset function by phase Z input. )
Select whether to turn on CH1 external
] Page 206,
External Preset (Z Phase) Request | preset (phase Z) request detection ) -
) ) . ON at detection Section 8.4.1
Detection Setting (SM1886) when the preset function is )
performed by phase Z input. Normal
mode Page 203,
Counter Format Select a counter type. Linear Counter .g
Section 8.4 (1)
Page 216,
Function Input Logic Setting Select logic for Function input signal. Positive Logic Section 8.4.4
(1) (a)
. . . Count Disabling Page 216,
Counter Function Selection Select a counter function. . -
Function Section 8.4.4
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Available
Item Description Default operation Reference
mode
Select whether to perform the preset Page 211,
Coincidence Output Time Preset . . .p P g
Settin function on the rising edge of CH1 counter Not preset Section 8.4.2
9 value coincidence (No.1) (SM1881). (1)
Coincidence Detection Interrupt Select whether to perform coincidence
Setting (Counter Value Coincidence | detection interrupt using CH1 counter value
No.1) coincidence (No.1) (SM1881). Page 213,
Not used Normal mode Section 8.4.3
Coincidence Detection Interrupt Select whether to perform coincidence (1)
Setting (Counter Value Coincidence | detection interrupt using CH1 counter value
No.2) coincidence (No.2) (SM1884).
Set sampling period for the samplin Page 216,
Sampling Time Setting (ms) P g.p ping — Section 8.4.4
counter function.
(1) (b)
Frequency Movement Averaging Set a moving average processing count
. . — Frequency
Processing Count when frequencies are measured. Page 225,
measurement .
Frequency Measurement Unit Time | Select a pulse measurement period to mode Section 8.5
Setting calculate frequencies.
Rotation Speed Movement Averaging | Set a moving average processing count
Processing Count when a rotation speed is measured.
- - - Rotation speed
Rotation Speed Measurement Unit | Select a pulse measurement period to Page 231,
) . . — measurement )
Time Setting calculate a rotation speed. mode Section 8.6
Number of Pulses per Rotation Set the number of pulses per rotation when
(pulse) a rotation speed is measured.
. . . Pulse
) Select a period (on width or off width) Page 237,
Pulse Measurement Target Setting . . — measurement .
during which pulses are measured. mode Section 8.7

After the settings are configured, used external signals are automatically assigned. Set "Input Response Time" for

input signals other than phases A and B, and set "Error Time Output Mode" for output signals for each channel.

According to the settings, external signals are assigned.

Input Signal

Cukput Signal

Input Signal Function Selection RespIDTszétTime Interréopl:;E;;asswng Dutput Signal Function Selection OE;’;JJ:;ZE
¥n0 JCounter CH1 A Phase | BT ~ |Rising - ¥nd |Seneral Qukput - |[Clear -
|[ =0t [Courter CHL B Phase |~ [ims ~ |Rising - ¥l |General Cubput - |Clear -
#nz |General Inpuk - [1ms  |Rising - ¥nz |General Qukput - |Clear -
#n3 [Seneral Inpuk » |1ms ~ |Rising - ¥na | General Oukput - |Clear -
#n4 [Seneral Inpuk * |1ms  |Rising - ne | General Oukput - |Clear -
#n5 |General Input - [1ms - [Rising - ¥ns | General Oukput > [Clear -
#n6 |General Input ~ [10ms ~ [Rising - ¥né | General Oukput > [Clear -
#n7 |=ensral Inpuk - [10ms ~ |Rising - Y7 |Eeneral Oukput - |Clear -
#ng |=eneral Inpuk - [10ms  [Rising -
#n8 [Gencral Inpuk - [10ms ~ |Rising -
wndy [General Input - [10ms ~ [Rising -
%nB |General Input - [10ms ~ [Rising -
=niC_|General Inpuk - |10ms ~ |Rising -
=nD |General Inpuk - |10ms ~ |Rising -
#nE [Seneral Inpuk - |10ms  |Rising -
#nF_|Seneral Inpuk - |10ms  |Rising -
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8.3.1 Common settings

This section describes settings common to some operation modes.

(1) Operation mode setting

According to application, select an operation mode from the following five modes. The setting items depend on
the selected operation mode. For required settings and available functions for each operation mode, refer to the
following table.

Operation mode Description Reference

Normal Mode This mode has the CPU module operate as a general high-speed counter. Page 201, Section 8.4

Frequency Measurement | The frequencies of pulses input to the pulse input signals of phases A and B are

Page 225, Section 8.5
Mode measured.

Rotation Speed A rotation speed is calculated from the number of pulses input to the pulse input

Page 231, Section 8.6
Measurement Mode signals of phases A and B. 9

Pulse Measurement

Mode The on or off width of pulses input to Function input signal is measured. Page 237, Section 8.7

PWM Output Mode PWM waveforms are output from Coincidence output No.1 signal. Page 240, Section 8.8

(2) Count source selection

Select a count source from the following.

Count source Description Available operation mode

. . ) Normal mode
Counts pulses input to the pulse input signals of phases A and B of an

Frequency measurement mode

A Phase/B Phase external 1/0 connector. Select a pulse count method in AgPulse Input .
Rotation speed measurement
Mode".
mode
Internal Clock (0.1us)
Internal Clock (1us)
Counts pulses generated at the inside of a LCPU in the specified cycle. Normal mode

Internal Clock (10us)
Internal Clock (100us)

Counts pulses at the timing according to the operation mode set to other

channels.
. . . Own channel: Normal mode
Other CH Coincidence » Normal mode: On the rising edge of CH2 counter value coincidence
. Other channels: Normal mode or
Output No.1 (No.1) (SM1901) (when the own channel is CH1)
. o PWM output mode
* PWM output mode: On the rising edge of Coincidence output No.1
signal
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(a) Internal clock

CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

By setting the internal clock, clock frequencies generated at the inside of the LCPU can be counted as input

pulses. For example, when the internal clock is used together with the coincidence output function, an on delay

timer can be configured.

ElSelecting "Internal Clock (100pus)" in Count Source Selection and turning on Coincidence output No.1

signal after the elapse of 180 seconds

CH1 current value (SD1880, SD1881)

A

1800000 f--====-==-=---

900000

When the count reaches to
1800000 (180s), Coincidence
output No.1 signal turns on.

00 frmm e e

» (s
% (s)

N

Set Coincidence output No.1 point setting to 1800000 and
start counting an internal clock (100s).

A count value and time have the following relationship.

Count value =

Time (s)

Internal clock (us)

The accuracy of measured time against a count value is as follows.

Count source

Time accuracy

Internal clock (0.1ps)

+60ppm and "-6.25ns to + 9.376ns"

ElWhen pulses are counted from 0 to 10000, time calculated using a count value is:

1ms (= (10000 - 0) x 0.1us). However, the measured time will be as follows:

(1ms x (1-0.00006) - 6.25ns) to (1ms x (1 + 0.00006) + 9.376ns)

Internal clock (1us)

Internal clock (10us)

+60ppm

Internal clock (100pus)
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(3) Pulse input mode

Select the mode of pulses input to the pulse input signals of phases A and B. The mode can be set when "A

Phase/B Phase" has been selected for Count Source Selection. The following eight pulse input modes are

available. 0A and ¢B express phase A and phase B, respectively.

Pulse input mode

Count timing

1-Phase Multiple of 1

For counting up

¢Af f

¢ B and CH1
count down
command
(SM1894)

Counts on the rising edge (T) of ¢A.
Both 6B and CH1 count down command (SM1894) are off.

For counting
down

DA l 1
@ B or CH1

count down

command
(SM1894)

Counts on the falling edge ({) of ¢A.
Either ¢B or CH1 count down command (SM1894) is on.

1-Phase Multiple of 1
(A Phase Only)

For counting up

d>Af f

CH1 count
down command
(SM1894)

Counts on the rising edge (T) of ¢A.
CH1 count down command (SM1894) is off.

For counting
down

oa L T
CH1 count
down command _| |_

(SM1894)

Counts on the falling edge ({) of ¢A.
CH1 count down command (SM1894) is on.

1-Phase Multiple of 2

For counting up

PA l l

¢ B and CH1
count down
command
(SM1894)

Counts on the rising edge (T) and the falling edge ({) of ¢A.
Both ¢B and CH1 count down command (SM1894) are off.

For counting
down

®A f l f l
¢B and CH1

count down

command
(SM1894)

Counts on the rising edge (T) and the falling edge ({) of ¢A.
Either ¢B or CH1 count down command (SM1894) is on.

1-Phase Multiple of 2
(A Phase Only)

For counting up

DdA l 1

CH1

count down
command
(SM1894)

Counts on the rising edge (T) and the falling edge ({) of ¢A.
CH1 count down command (SM1894) is off.

For counting
down

DA 1 1
CH1

count down

command
(SM1894)

Counts on the rising edge (T) and the falling edge ({) of ¢A.
CH1 count down command (SM1894) is on.
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Pulse input mode

Count timing

For counting up

Cw/CCW

®A ]

éB

Counts on the rising edge (T) of ¢A.
0B 16 00d.

For counting
down

OA

¢Bf f

oA is off.
Counts on the rising edge (T) of ¢B.

For counting up

oA ] ]
®B

Counts on the rising edge (T) of A while 9B is off.

2-Phase Multiple of 1

For counting
down

®A l l
¢B

Counts on the falling edge ({) of $A while ¢B is off.

For counting up

2-Phase Multiple of 2

®A l l
®B

Counts on the rising edge (T) of ¢A while 9B is off.

Counts on the falling edge (1) of A while ¢B is on.

For counting
down

®A flfl
B

Counts on the rising edge (T) of $A while ¢B is on.

Counts on the falling edge (1) of $A while ¢B is off.

For counting up

on_F1 11
e T

Counts on the rising edge (T) of ¢A while 9B is off.

Counts on the falling edge (1) of A while ¢B is on.

Counts on the rising edge (T) of ¢B while dA is on.

Counts on the falling edge (1) of $B while ¢A is off.

2-Phase Multiple of 4

For counting
down

®A l l
B % l

Counts on the rising edge (T) of $A while ¢B is on.

Counts on the falling edge (1) of $A while ¢B is off.

Counts on the rising edge (T) of ¢B while ¢A is off.

Counts on the falling edge ({) of $B while ¢A is on.

Point/’

When a pulse input mode has been set to "1-Phase Multiple of 1 (A Phase Only)" or "1-Phase Multiple of 2 (A Phase Only)",
the input signal of phase B can be used for other functions, such as general-purpose input function other than the interrupt

input function.
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The overview of external connections regarding pulse input is as follows.

1-phase pulse input

1-phase pulse input (phase A only)

LCPU LCPU
Pulse input Pulse input
Encoder dA Encoder ?A
»B
¢ B or CH1 subtraction count command
(SM1894)
CW/CCW pulse input 2-phase pulse input
LCPU LCPU

Addition pulse input
Encoder oA

Subtraction pulse input
Encoder B

Pulse input to phase A

®A
Encoder

Pulse input to phase B

¢B

200

(4) Counting speed setting

Select the counting speed of pulses with considering the following conditions.

Counting speed

Available pulse input mode

Available count source

10kpulse/s Al
50kpulse/s All
100kpulse/s All other than "2-Phase Multiple of 1 A Phase/B Phase
1-Phase Multiple of 2
200kpulse/s

1-Phase Multiple of 2 (A Phase Only)
2-Phase Multiple of 4
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8.4 Normal Mode

This section describes settings that become valid and functions that can be used when "Normal Mode" is selected for
"Operation Mode Setting". The following table shows I/O signals used in this mode.

O:Wiring required, A:Wiring required when necessary, —:Wiring not required

Input signal Output signal

Coincidence | Coincidence

output No.1 output No.2
signal signal

Count source Phase | Phase | Phase | Function input Latch counter
A B z signal input signal

1-Phase
Multiple of 1
(A Phase
Only)
1-Phase
Multiple of 2
(A Phase
Only)

1-Phase

APhase/ | Multiple of 1 o
B Phase 1-Phase

Multiple of 2
CW/CCW
2-Phase O
Multiple of 1
2-Phase
Multiple of 2
2-Phase
Multiple of 4

*2

A" A" A" A" A"

0.1us

SPOIA |BWION V'8

Internal 1us
clock 10us
100us
Other CH Coincidence
Output No.1"

_ 2 _*2

*1 Setting the high-speed counter function of other channel to the normal mode or PWM output mode is required.

*2 The input signal can be used for other functions such as the general-purpose input except the interrupt input.

*3 Wiring the input signal is required depending on the selected counter function. When this signal is not required, it can be
used for other functions such as the general-purpose input and general-purpose output.
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This section describes required settings and functions for each of the following item.

Item Reference
Preset Page 206, Section 8.4.1
Coincidence output Page 209, Section 8.4.2
Coincidence detection Page 213, Section 8.4.3
Counter function selection Page 216, Section 8.4.4

First of all, the setting item, "Counter type", which is common for all items, is described.

Note that the explanations in this section assume use of CH1. For the special relay, special register, dedicated
instructions, error codes, and warning codes for CH2, refer to the following.

« Special relay and special register:[” 5 Page 244, Section 8.9 (2)
« Dedicated instructions:[— 5 Page 245, Section 8.10

« Error codes:[” 7 Page 269, Section 8.12 (1)

» Warning codes:[ = Page 270, Section 8.12 (2)
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(1) Counter format

Select the high-speed counter format.
* Linear counter: Counts pulses within the range of -2147483648 to 2147483647
» Ring counter: Counts pulses within the range between the ring counter upper limit value and the lower limit
value.

(a) Operations of the linear counter

This format can be used with any counter functions available in the normal mode.

3) Overflow
2147483647 === - === - mm e e

CH1 present value (SD1880 and SD1881)

-2147483648 -------- .
1) Underflow '

ON

CH1 underflow detection flag (SD1882.b1)

OFF
*®
ON »
z
CH1 overflow detection flag (SD1882.b2) %
L
OFF =
o
Q
(0]
CH1 Preset command (SM1893)
OFF
_’| |‘— t=2ms —>| |<—t22ms
Number Description
When CH1 current value (SD1880, SD1881) becomes smaller than the lower limit (-2147483648) during counting down,
1) "detection (1)" is stored in the underflow detection flag (SD1882.b1). Even if an additional pulse is inputted, the CH1 current

value (SD1880, SD1881) remains at the lower limit (-2147483648).

When performing preset of the current value by turning on the CH1 preset command (SM1893) or other methods, "No
2) detection (0)" is stored in the underflow detection flag (SD1882.b1). The value is preset to "0" in the above chart. And then,
counting restarts.

When CH1 current value (SD1880, SD1881) becomes larger than the upper limit (2147483647) during counting up,
3) "detection (1)" is stored in the overflow detection flag (SD1882.b2). Even if an additional pulse is inputted, the CH1 current
value (SD1880, SD1881) remains at the upper limit (2147483647).

When presetting the value by turning on the CH1 preset command (SM1893) or other methods, "No detection (0)" is stored in
the overflow detection flag (SD1882.b1) The value is preset to "0" in the above chart. And then, counting restarts.

« Errors of the linear counter
When the overflow error or underflow error is detected, "Over/underflow error (CH1 error code: 3100)"
occurs.
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(b) Operations of the ring counter

This format counts pulses repeatedly within the range within the range between the ring counter upper limit
value and the lower limit value. These limit values are set by the ring counter upper/lower limit value write

instruction (ICRNGWR1(P)) ([ Page 247, Section 8.10.1 (2)). This format can be used with any counter
functions available in the normal mode. When the ring counter is selected, the overflow error and underflow
error does not occur.

H21ATAB3BAT - - - ~| = = m e e e

Ring counter upper limit value - - --

CH1 present value 0
(SD1880 and SD1881)

Ring counter lower limit value - - - -

-2147483648 ----

Number Description

When CH1 current value (SD1880, SD1881) is counted up from "the upper limit value -1", the lower limit value is stored in the
current value.

When CH1 current value (SD1880, SD1881) is counted down from the lower limit value, "the upper limit value -1" is stored in
the current value.
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» Count range of the ring counter
The count range differs depending on the CH1 current value (SD1880, SD1881) when preset is performed
or CH1 count enable command (SM1895) is turned on, upper limit value and lower limit value.

ElWhen setting the ring counter lower limit value to -50000 and the ring counter upper limit value to

100000. (Except Range 3)

Count range Setting condition
Range 1
+2147483647 — — — — — — — — — — — — — Ring counter ~ | CH1 present value < Ring counter
lower limit value = |(SD1880 and SD1881)] = upper limit value

Ring counter
upper limit value

Subtraction

and
Ring counter Addition
lower limit value
Ring counter ” Ring counter
lower limit value upper limit value
2147483648 — — — — — — — — — — — — —
Count range
( -50000 to 99999 '
Range 2
Rif;ég:gfgu /I[ Z / CH1 present value < Ring counter
upper limit value | f f (SD1880 and SD1881) lower limit value
| |
Subtraction | |
« \ > or
J

[

[

i
Ring counter I Addition
|

|
lower limit value |
| | CH1 present value > Ring counter
2147483648 — W ¥ _ (SD1880 and SD1881) upper limit value

Count range
[ -2147483648 to 50000 *®
100001 to 2147483647 -
z
Range 3 g
+2147483647 oo T - g
Ring counter | | %
upper limit value= ) ) o
Ring counter ) ) %
lower limit value Subtractiol | I
< t t » Ring counter — Ring counter
| | Addition lower limit value upper limit value
| |
| |
-2147483648 — - = - T - T . . . . "
Count range The CH1 present value (SD1880 and SD1881) is not included in the setting condition.
( -2147483648 to 2147483647 )

* Precautions
» The change of upper limit value and lower limit value of ring counter takes effect when rising edge of

CH1 count enable command (SM1895) is detected. To enable the changed settings of these values
when CH1 count enable command (SM1895) is on, turn off it for 2ms or more and then turn on it.

» When changing the count range by preset, perform it after turning off CH1 count enable command
(SM1895) to prevent incorrect counts.
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8.4.1 Preset

This function overwrites CH1 current value (SD1880, SD1881) with a value set to Preset value write instruction

(ICPREWR1(P)) (preset value) and counts pulses starting from the set value ([__ 7 Page 249, Section 8.10.1 (3)). The
following methods are available.
* Preset by phase Z input
* Preset by a program
Preset by the preset at coincidence output function ([~ Page 211, Section 8.4.2 (1))
« Preset by the count disable/preset function ([~ Page 222, Section 8.4.4 (2) (d))
Preset by the latch counter/preset function ([_ 5~ Page 224, Section 8.4.4 (2) (e))

This section describes preset by phase Z input and preset by a program.

(1) Phase Z settings

(a) Phase Z (preset) trigger setting

Select a trigger condition to perform the preset function by phase Z input from the following.

Rising edge Falling edge
Phase Z Phase Z | l
Rising edge + Falling edge During on

Phase Z l Phase Z

(b) External preset (phase Z) request detection setting
When performing the preset function by phase Z input, select whether to turn on CH1 external preset (phase Z)
request detection (SM1886). This setting is invalid if Z "Phase (Preset) Trigger Setting" is set to "During ON".
Select either of the following items.
* ON at detection
* Not ON at detection

* Precautions
While CH1 external preset (phase Z) request detection (SM1886) is on, the current value cannot be replaced
with the preset value by any method. In this case, turn off this relay by turning on CH1 external preset (phase
Z) request detection reset command (SM1897).
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(2) Description of the methods

(a) Preset by phase Z input

With phase Z input, the current value is replaced with the preset value when the set trigger condition is met.

CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

ElOperation when "Z Phase (Preset) Trigger Setting" is set to "Rising" and "External Preset (Z Phase)

Request Detection Setting" is set to "ON at detection”

CH1 count enable command
(SM1895)
OFF

Counter input pulse OFFm

ON

D

ON

1) Voo .

Preset value setting

CH1 preset command
(SM1893)

G

L gy
0 N 100
Lo ;/ L t=2ms

¢ t=2ms |

OFF

Phase Z

)

.mﬂON:

OFF

CH1 external preset (phase Z)
request detection (SM1886)

1))

(«
>

OFF :
CH1 external preset (phase Z) )
request detection reset command P ' Lo e A
e
CH1 current value oo \4 b Etést .
(SD1880, SD1881) 10i1:2to:65;66,67;68 100 101102103110410510610710§10 110 100,101
Number Description
1) When Preset value write instruction (ICPREWR1(P)) is executed, a set value is overwritten to the preset value setting.
The value written to the preset value setting is stored in CH1 current value (SD1880, SD1881) on the rising edge of phase Z.
2) CH1 external preset (phase Z) request detection (SM1886) turns on. The current value can be replaced with the preset value
independent of the on/off status of CH1 count enable command (SM1895).
3) While CH1 external preset (phase Z) request detection (SM1886) is on, the current value cannot be replaced.
4) In this case, turn off this relay by turning on CH1 external preset (phase Z) request detection reset command (SM1897).

* Precautions

Provide a 2ms or more interval between the execution command establishment of the Preset value write
instruction (ICPREWR1(P)) and replacement with the preset value. If not, the value of the preset value
setting before change may be stored in CH1 current value (SD1880, SD1881). When the preset function is
performed by CH1 preset command (SM1893), execution of the relay delays. Therefore, providing a

period is not required.
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(b) Preset by a program
When not using a phase Z and the counter function selection, perform the preset function by turning on CH1
preset command (SM1893) by a program.

ON

CH1 count enable command (SM1895)

OFF

Counter input pulse
putp OFF

Preset value setting

CH1 preset command (SM1893)

OFF

CH1 current value (SD1880, SD1881) 101 1:2:1:65:66:67; 100 :101:102103104: 100 101102103,
Number Description
1) When Preset value write instruction (ICPREWR1(P)) is executed, a set value is overwritten to the preset value setting.

The value written to the preset value setting is stored in CH1 current value (SD1880, SD1881) on the rising edge of CH1 preset
2) command (SM1893). The current value can be replaced with the preset value independent of the on/off status of CH1 count
enable command (SM1895).
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8.4.2 Coincidence output

Coincidence output is a function by which a signal can be output when a value set by the coincidence output point
write instruction (ICCOVWR1(P)) matches the CH1 current value (SD1880 or SD1881). ([__7  Page 254, Section
8.10.1 (6)) Two kinds of coincidence outputs (No.1 and No.2) are provided for each channel.
ElWhen the Coincidence output No.1 signal is turned on.

ON

CH1 count enable command
(SM1895) OFF

ON

CH?1 coincidence output OFF
enable command (SM1892)

1)
Coincidence output No.1 0 1000
point setting

ON

CH1 counter value smaller No.1 2) X
(SM1882) OFF—=
ON \

CH?1 counter value coincidence

8
CH1 counter value greater No.1 )
(SM1880) FF

CH1 current value o/ X1 - - - - 999%1000 1001 [ - -
(SD1880 and SD1881)

5) ON

Coincidence output No.1 signal
OFF

o . ON 6) )
CH1 coincidence signal No.1 3

reset command (SM1890) OFF | |— t=2ms —| | = =
t

SPOIA |BWION V'8

IV,
N
3
w
1ndino aouspIdUIN) 2’8
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Number

Description

1)

By executing the Coincidence output point write instruction (ICCOVWR1(P)), any value can be written to the coincidence
output No.1 point setting area.

2)

When the following condition is met, CH1 counter value smaller (No.1) (SM1882) turns on.
* CH1 current value (SD1880 or SD1881) < Coincidence output No.1 point setting

3)

When CH1 coincidence signal No.1 reset command (SM1890) is turned on, CH1 counter value coincidence (No.1) (SM1881)
and the Coincidence output No.1 signal turn off.

4)

To enable the output by the Coincidence output No.1 signal, turn on CH1 coincidence output enable command (SM1892).
(Output of both the Coincidence output No.1 and No.2 signals is enabled.)

When the following condition is met, CH1 counter value coincidence (No.1) (SM1881) and the Coincidence output No.1 signal
turn on.

» CH1 current value (SD1880, SD1881) = Coincidence output No.1 point setting
Also, when the following condition is met, CH1 counter value smaller (No.1) (SM1882) turns off.

* CH1 current value (SD1880 or SD1881) > Coincidence output No.1 point setting

If CH1 coincidence signal No.1 reset command (SM1890) is turned on while the values match, CH1 counter value
coincidence (No.1) (SM1881) and the Coincidence output No.1 signal turn off.

If CH1 coincidence signal No.1 reset command (SM1890) is turned off while the values match, CH1 counter value
coincidence (No.1) (SM1881) and the Coincidence output No.1 signal turn on again.

When the following condition is met, CH1 counter value greater (No.1) (SM1880) turns on.
* CH1 current value (SD1880 or SD1881) > Coincidence output No.1 point setting

When CH1 coincidence signal No.1 reset command (SM1890) is turned on, CH1 counter value coincidence (No.1) (SM1881)
and the Coincidence output No.1 signal turn off. If CH1 counter value coincidence (No.1) (SM1881) remains on, it cannot turn
on the next time.
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@® CH1 counter value coincidence (No.n) (SM1881 or SM1884) can turn on regardless of the status of CH1 coincidence
output enable command (SM1892).

® Due to internal processing of the high counter function, when CH1 counter value coincidence (No.n) is turned on, CH1
counter value greater (No.1) (SM1880) or CH1 counter value smaller (No.1) (SM1882), or CH1 counter value greater
(No.2) (SM1883) or CH1 counter value smaller (No.2) (SM1885) may be on.

* Precautions

* When program scan time is less then 2ms, ensure a 2ms or longer on width for Coincidence signal No.n
reset command (SM1890 or SM1891) by using a method such as a timer.

+ Coincidence output occurs on the rising edge of CH1 counter value coincidence (No.n) (SM1881 or
SM1884). Because of this, if it stays on, the next coincidence signal cannot be output. BY turning on CH1
coincidence signal No.n reset command (SM1890 or SM1891), turn off CH1 counter value coincidence
(No.n) (SM1881 or SM1884)
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(1) Coincidence output time preset setting
Select whether to set a preset value on the rising edge of CH1 counter value coincidence (No.1) (SM1881).
* Not preset
* Preset
This setting is used for an operation such as sizing. Note, however, that this setting is not available for CH1
counter value coincidence (No.2) (SM1884).

A
CH1 current value 1000
(SD1880 and SD1881) T T T T T T
0
Coincidence output No.1 point setting
Preset value setting
CH1 counter value coincidence No.1 OFF i i
(SM1881) N>
08
e 3
32
85
CH1 coincidence signal No.1 reset command o 2 g
(SM1890) FF ®
2
ksl
=4
Number Description

When the following condition is met, CH1 counter value coincidence (No.1) (SM1881) turns on.

1
) CH?1 current value (SD1880 or SD1881) = Coincidence output No.1 point setting.

2) The preset value is set on the rising edge of CH1 counter value coincidence (No.1) (SM1881).
Turn on CH1 coincidence signal No.1 reset command (SM1890) so that CH1 counter value coincidence (No.1) (SM1881) will
3) be turned on the next time CH1 current value (SD1880 or SD1881) becomes equal to the coincidence output No.1 point
setting.
2) If the preset value setting has been changed with the Preset value write instruction (ICPREWR1(P)), the new preset value is
set.
Even if CH1 current value (SD1880 or SD1881) becomes equal to the coincidence output No.1 point setting with CH1 counter
5) value coincidence (No.1) (SM1881) not turned off, the value will not be replaced with the preset value. This happens because

CH1 counter value coincidence (No.1) (SM1881) remains on (does not rise).
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(a) Precautions
» While CH1 external preset (phase Z) request detection (SM1886) is on, the current value cannot be
replaced with the preset value. In this case, turn off this relay by turning on CH1 external preset (phase Z)
request detection reset command (SM1897).
» Provide a 2ms or more interval between the execution command establishment of the Preset value write
instruction (ICPREWR1(P)) and replacement with the preset value. If not, a preset value setting before
change may be stored in CH1 current value (SD1880 or SD1881).
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8.4.3 Coincidence detection

When a match is detected, an interrupt request can be issued to start an interrupt program. There are four points of

interrupt factors (interrupt pointers, 10 to 13).

| Number Interrupt factor
10 Coincidence detection of CH1 coincidence output No.1 point setting
11 Coincidence detection of CH1 coincidence output No.2 point setting
12 Coincidence detection of CH2 coincidence output No.1 point setting
13 Coincidence detection of CH2 coincidence output No.2 point setting

Interrupt pointer numbers can be changed. ([_ 5 Page 214, Section 8.4.3 (2))

CH1 counter value coincidence No.1 ON

(SM1881)
CH1 counter value coincidence No.2
(SM1884) OFF

CH1 coincidence signal No.1 reset command ON

(SM1890)
CH?1 coincidence signal No.2 reset command

SM1891
( ) OFF

Program processing X Interrupt program processing X

(1) Coincidence detection interrupt setting (counter value coincidence No.n)
Select whether to "use" or "not use" the coincidence detection interrupt function by CH1 counter value output

(No.n) (SM1881 or SM1884). :i 2
w
z
(a) Interrupt program execution setting by the IMASK instruction % g
Use of the IMASK instruction allows the interrupt program execution to be enabled or disabled (interrupt mask) é é
[¢]
for each interrupt pointer number. For details on the IMASK instruction, refer to the MELSEC-Q/L § %
Programming Manual (Common Instruction). &
[¢]
Q
(b) Time taken until the interrupt request S

Time taken from a coincidence detection to an interrupt request is approximately 150us.

(c) Precautions
A coincidence detection interrupt occurs on the rising edge of CH1 counter value coincidence (No.n) (SM1881
or SM1884). Because of this, if it stays on, the next coincidence signal cannot be output. BY turning on CH1
coincidence signal No.n reset command (SM1890 or SM1891), turn off CH1 counter value coincidence (No.n)
(SM1881 or SM1884).
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(2) Changing the interrupt pointer numbers

Configure the settings in the "Interrupt Function Module Interrupt Pointer Setting" dialog box.

1. Click the mensirdnessing| button in the "PLC System" tab.

O Project window =>[Parameter] =>[PLC Parameter] =>[PLC System] tab

2. Setthe interrupt pointer start No., interrupt pointer count, start /0 No., and start Sl No.

3. Clickthe button to exit.

ElWhen assigning coincidence detection interrupt pointers of high-speed counter CH1 to 150 and higher

Intelligent Function Module Interrupt Pointer Setting g|

PLC Side Intelligent Module Side -
Interrupk Pointer | Interrupt Pointer
Stark Mo, Counk Start [j0 Mo, Skark 51 Mo,
50 2 ; 0000 0
-
Check End Cancel

(a) Precautions

When there is no high-speed counter with the coincidence detection output setting and no input interrupt within

the range specified in the "Intelligent Function Module Interrupt Pointer Setting" of PLC Parameter,
"PARAMETER ERROR" occurs (error code: 3000).
The following are a correct example and an incorrect example of assigning the interrupt pointers of the high-

speed counter to 150 and higher as shown above.

+ Correct setting example

In this case, there is a high-speed counter (for which coincidence detection interrupt is set) within the

range specified in "Intelligent Function Module Interrupt Pointer Setting." Therefore, no error will occur.

Input signal function selection: setting of high-speed
counter X0 and X1

CH1 coincidence detection interrupt setting: set to "Used"

Input Signal Function Selection e

ims
ims
ims
ims

¥n0 [Counter CH1 & Phase
®nl [Counter CH1 B Phase
®nZ |Seneral Input
®n3 |Seneral Input

ANENERE]

o 1 A g 1 e s
Counter Format Linear Counter
Function Input Logic Setting Positive Logic
Counter Function Selsction Count Disabling Function
Coincidence OutpLE Time Preset Setting Mot preset

Caincidence Detection Interrupt Setting Lsed
(Counter Yalue Coincidence Mao.1)

Coincidence Datection Intarrupt Setting
{Counter Yalue Coincidence Mo.2)

Sarmnlina Tine Sekin fre)

LA EAERE

Lised -
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* Incorrect setting example
Although CH2 high-speed counter with the coincidence detection interrupt setting is set, both the counter
and input interrupt settings do not exist within the range specified in the Intelligent Function Module

Interrupt Pointer Setting dialog box. Because of this, an error occurs.

Input signal function selection: setting of high-speed
counter X2 and X3

CH2 coincidence detection interrupt setting: set to "Used"

e e g e e g 4 s e
Counker Format Linear Counter -
Input Signal Function Selection R Function Input Logic Setting Positive Logic -
5t Counter Function Selection Count Disabling Function -
#nll |General Input > |lms Coincidence QutpLE Time Preset Setting Mot preset -
#nl |General Input - [ims Coincidence Detection Interrupt Setting
(Counter value Coincidence No.1) Hsed T
#n2 |Counter CHZ A Phase - |lms . :
Coincidence Detection Interrupt Setting .
#nd |Counter CH2 B Phase > [ims (Counter Yalue Coincidence No,2) Used
[P P -

SPOIA |BWION V'8
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8.4.4 Counter function selection

The following counter functions are selectable.
« Latch counter function: Latches the current value of the counter.
» Count disable function: Stops the counting while it is enabled.
» Sampling counter function: Counts the pulses input during the specified sampling time.
» Count disable/preset function: Performs the count disable function and the preset function depending on
changes of the Function input signal without switching the function.
« Latch counter/preset function: Performs the latch counter function and the preset function depending on
changes of the Function input signal without switching the function.
These functions can be performed by either of CH1 selected counter function start command (SM1896) or an input
from the Function input signal (OR), or the Function input signal only.

O: Applicable, —: N/A

Method
Function CH1 selected counter function L. .
Function input signal
start command (SM1896)
Latch counter function O
Count disable function @)
Sampling counter function @)

Count disable/preset function —

O0|O0|O0|0O|0O

Latch counter/preset function —

(1) Required settings
For use of the counter function selection, the following two settings are required.
(a) Function input logic setting
Select a logic for the Function input signal.

* Positive logic: The Function input signal is on while a voltage is applied.
* Negative logic: The Function input signal is on while no voltage is applied.

This section explains each function based on the case where "Function Input Logic Setting" is set to "Positive
logic (default)."

(b) Sampling time setting
This setting is enabled when "Sampling Counter Function" is selected. Set sampling time for the sampling

counter function in units of 10ms.

» Setting range: 10 to 655350 (ms)
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Point/

A time lag occurs before start of the selected function due to any of the following factors:

* Input response time of the Function input signal
» Program scan time (for CH1 selected counter function start command (SM1896))
* Internal control cycle (1ms) of the high-speed function (for CH1 selected counter function start command

(SM1896))

The count error is as follows:
» Count error (maximum) when the Function input signal is used for the function

<Input response time setting value (up to 70) (ms)

*1
1000 >(s) X Pulse input speed (pulse/s)

» Count error (maximum) in function execution by CH1 selected counter function start command (SM1896)

1 scan time (ms) + 2(ms) ) 1
1000 (s) X Pulse input speed (pulse/s)

In the case of the sampling counter function, a sampling time error due a component error (60 ppm) will also occur.
Therefore, the count error is:60ppm)
«2  60(ppm)

. . . *1
Sampling time (s) © x ———— x Pulse input speed (pulse/s
pling (s) 1000000 put speed (p )

Sampling time (s)*2 x 6 x Pulse input speed (pulse/s)*1
100000

*1 Pulse input speed (pulse/s) = pulse input frequency (Hz) x number of multiples (count)

_ Sampling time setting value (ms)
1000

*2 Sampling time (s)
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(2) Details on each function

(a) Latch counter function
CH1 current value (SD1880 and SD1881) can be latched by setting in "Counter Function Selection" or by using
the Latch counter input signal.
» Using "Counter Function Selection": Select "Latch Counter Function" or "Latch Counter/Preset Function"
(L= Page 224, Section 8.4.4 (2) (e))
+ Using the Latch counter input signal
The latch count value can be read out into the specified device by the Latch counter value read instruction

(ICLTHRD1(P)). ([ Page 250, Section 8.10.1 (4)) The following explains the operations of both methods.

ON
CH1 count enable command 2)
(SM1895) OFF 4
150 130
100 |
100 o E
CH1 current value | |
(SD1880 and SD1881) 50 i i
50 1 E E
0 i i i
0 O : T T
! | | |
CH1 selected counter function 1) ON 1) 1) 1)
start command (SM1896) OFF ﬂ |
or : :
function input signal 150 '\ 130
(setting for the counter function selection) : : :
or . :
latch counter input signal 100 : 100
Latch count value 1 : :
(setting for the counter function selection) : : 50
or 50 .
Latch count value 2
(setting for the latch counter input signal)
0
0
Number Description

* Using "Counter Function Selection": CH1 current value (SD1880 or SD1881) is stored in the latch count value 1 area on the
rising edge of CH1 selected counter function start command (SM1896) or the Function input signal. The latch count value 1
can be read out into the specified device by the Latch counter value read instruction (ICLTHRD1(P)).

* Using the Latch counter input signal: CH1 current value (SD1880 or SD1881) is stored in the latch count value 2 area on the
rising edge of the Latch counter input signal. The latch count value 2 can be also read out into the specified device by the
Latch counter value read instruction (ICLTHRD1(P)).

2) The latch counter function can be performed regardless of the status of CH1 count enable command (SM1895).

* Precautions
» When the latch counter function is performed by the Function input signal or the Latch counter input signal,
the actual execution delays by the input response time. Updating latch count value 1 or 2 will cause a
further 1ms delay in the updating cycle.
» While either of CH1 selected counter function start command (SM1896) or the Function input signal is on,
turning on the other does not latch the counter.
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(b) Count disable function
Counting can be stopped while CH1 count enable command (SM1895) is on. To use this function, select
"Count Disabling Function" for "Counter Function Selection."

1) ON 6) 8)
CH1 count enable command (SM1895) E
OFF ‘ i ; ?
" 2)ON 3) | 7 9)
CH1 selected counter function OFF l l
start command (SM1896) ro ! ! ! i i
Do | 4).ON 5) | |
Function input signal Co | l l
OFF — 1 1 1
3 3 i E i 3 Pulse actually input 3 .
I 1 | I 1 1 \‘/
- | | | 1 e
Do | | l | . l
G | : | 1 e 1
CH1 current value o : . ! ! /—/ 3
(SD1880 and SD1881) Lo | | Lo 1
- | i e | i
o | L 1 _—
Lo | i | | i
Do P /(\* Count value to be stored |
Lo i | | in the current value area |
0 i | | |
Counting | iCounting: ICounting: i 1
stopped Vo stoppedl ' stopped | | |
Lo | | l l Counting stopped }
“ > > b > 1 | 3 %
oo | i | | | 2%
Bz
08
s e 3
Number Description 52
e =2
1) Counting starts when CH1 count enable command (SM1895) turns on. =8
(0]
2) Counting stops when CH1 selected counter function start command (SM1896) turns on. §
o
3) Counting restarts when CH1 selected counter function start command (SM1896) turns off. 3
[¢]
4) Counting stops when the Function input signal turns on. §
5) Counting restarts when the Function input signal turns off. g'
6) Counting stops when CH1 count enable command (SM1895) is turned off.
7 Because CH1 count enable command (SM1895) is off, counting stops regardless of CH1 selected counter function start
command.
8) Even though CH1 count enable command (SM1895) is turned on, counting remains stopped because CH1 selected counter
function start command (SM1896) is on.
9) Counting restarts when CH1 selected counter function start command (SM1896) turns off.
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(c) Sampling counter function

The pulses input during the specified sampling time (Sampling Time Setting ([_ 5 Page 216, Section 8.4.4 (1)
(b))) can be counted. The sampling count value can be read out into the specified device by the Sampling

count value read instruction (ICSMPRD1(P)). (I~ 5 Page 252, Section 8.10.1 (5))

ON 5)
CH1 count enable command
(SM1895) OFF — ——
150
CH1 current value 100
(SD1880 and SD1881) :
50 :
0 . ; ; I
. 1) E i : :
CH1 selected counter function : : :
start command (SM1896) OFF . : :
or . : ' o :
function input signal : T : T . T :
- >
150 E P :
E 4)
100 : 2)
Sampling count value :
pling 50
0
50 : ON_3)
CH1 sampling flag OFF
(SD1882.b3) T: Sampling time
Number Description
1) Counting of the input pulses starts from 0 on the rising edge of CH1 selected counter function start command (SM1896) or the
Function input signal.
2) Counting stops when the specified sampling time has elapsed.
3) During execution of the sampling counter function, Sampling flag (SD1882, b3) is set to 1 (Operating).
4) Even after termination of the sampling counter function, the sampling count value is retained. The sampling count value can
be read out into the specified device by the Sampling count value read instruction (ICSMPRD1(P)).
5) The sampling counter function can be performed regardless of the status of CH1 count enable command (SM1895).
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* Precautions

* While either of CH1 selected counter function start command (SM1896) or the Function input signal is on,
turning on the other does not perform the sampling counter function. If CH1 selected counter function start
command (SM1896) or the Function input signal is turned on during execution of the sampling counter
function, the sampling time measurement will continue. However, the pulses will be counted from 0.
If "Internal Clock (0.1ps)" is selected for Count Source Selection and 21475 or more is set for Sampling
Time Setting, the sampling count value may exceed the maximum (2147483647). In that case, the
sampling count value is fixed to the maximum (2147483647), and "Sampling count value overflow" (CH1
warning code: 3050) is detected. Even after occurrence of this warning, execution of the sampling counter
function continues until the sampling time has elapsed.
The immediately preceding operation of the sampling counter function continues even after status change
from STOP to RUN. Therefore, if the sampling time setting is changed by changing the status from STOP
to RUN during execution of the sampling counter function, the change takes effect the next time the

sampling counter function is performed.
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(d) Count disable/preset function

The count disable function and the preset function can be performed depending on changes of the Function
input signal without switching the function.

1) ON 5) 7)
CH1 count enable command
(SM1895) OFF
: 4)
Preset value setting 0 ><1OO :
: L t=2ms - N
I~ : g
2) ON 3) 6) 8)
A A

Function input signal

OFF
100 Pulse actually input . -7
: . -
CH1 current value / -
(SD1880 and SD1881) . -
! ~
: ¥~ Count value to be stored
. inthe current value area :
0 = ] ;
Counting : : Counting : : :
stopped . : stopped - . Counting stopped '
— B !

Number Description

1) Counting starts when CH1 count enable command (SM1895) is turned on.

2) Counting stops on the rising edge of the Function input signal.

3) On thfe fa!ling edge of the Function input signal, the preset value setting is stored in CH1 current value (SD1880, SD1881), and
counting is restarted.

4) When the Preset value write instruction (ICPREWR1(P)) is executed, a set value is overwritten to the preset value setting.

5) Counting stops when CH1 count enable command (SM1895) turns off.

6) Because CH1 count enable command (SM1895) is off, counting stops regardless of the Function input signal.

7 Even though CH1 count enable command (SM1895) is turned on, counting remains stopped because the Function input
signal is on.

8) On thfe fa!ling edge of the Function input signal, the preset value setting is stored in CH1 current value (SD1880, SD1881), and
counting is restarted.
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

Point/

The explanation in this section is based on the case where the Function Input Logic Setting is set to Positive Logic (default).
The execution timing of the count disable function and the preset function in the case of Negative Logic setting is as shown
below.

Counting stopped Preset value is set, and counting restarts.

A
Negative logic setting

* Precautions
» The preset function is not available if CH1 external preset (phase Z) request detection (SM1886) is on.
(Only the count disable function is executable.) In this case, turn off this relay by turning on CH1 external
preset (phase Z) request detection reset command (SM1897).
* Provide a 2ms or more interval between the execution command establishment of the Preset value write
instruction (ICPREWR1(P)) and replacement with the preset value. If not, a preset value setting before
change may be stored in CH1 current value (SD1880 or SD1881).
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(e) Latch counter/preset function

The latch counter function and the preset function can be performed depending on changes of the Function

input signal without switching the function.

1 ON 4) 5)
CH1 count enable command
(SM1895)
OFFE L
, 3)
Preset value setting 0 ><100 :
t=2ms
2) ON :
7'y 7'y
Function input signal .
OFF——8M8 |
150,
100 Pulse actually input
CH1 current value
(SD1880 and SD1881) ] DU Y F A A
50
Zheooo
0 :
100 :
Latch count value 1 63
50
0 7
0 [
Number Description
1) Counting starts when CH1 count enable command (SM1895) is turned on.

On the rising edge of the Function input signal, CH1 current value (SD1880 or SD1881) is stored in the latch count value 1
2) area. Also, the preset value setting is stored in CH1 current value (SD1880, SD1881). The latch count value 1 can be read
out into the specified device by the Latch counter value read instruction (ICLTHRD1(P)).

3) When the Preset value write instruction (ICPREWR1(P)) is executed, a given value is written as a preset value setting.
4) Counting stops when CH1 count enable command (SM1895) is turned off.
5) Counting restarts when CH1 count enable command (SM1895) is turned on.

* Precautions

» The preset function is not available if CH1 external preset (phase Z) request detection (SM1886) is on.
(Only the latch counter function is available.) In this case, turn off this relay by turning on CH1 external
preset (phase Z) request detection reset command (SM1897).

» Provide a 2ms or more interval between the execution command establishment of the Preset value write
instruction (ICPREWR1(P)) and replacement with the preset value. If not, the value of the preset value

setting before change may be stored in CH1 current value (SD1880, SD1881).
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8.5 Frequency Measurement Mode

This section describes settings and functions that become valid when "Frequency Measurement Mode" is selected for
"Operation Mode Setting". In this mode, the pulses input from phase A and phase B pulse input signals are counted,
and the frequency is automatically calculated from the pulses. The measured frequency value is written to the
specified device using the Frequency measurement instruction (ICFCNT1). ([__5 Page 246, Section 8.10.1 (1)) The
following table shows I/O signals used in this mode.

O: Wiring required, —: Wiring not required

Input signal Output signal

Coincidence | Coincidence
output No.1 output No.2
signal signal

Count source Phase | Phase | Phase Function input Latch counter
A B V4 signal input signal

1-Phase
Multiple of 1
(A Phase
Only)
1-Phase
Multiple of 2
(A Phase
Only )
1-Phase
APhase/ | Multiple of 1
B Phase 1-Phase
Multiple of 2
cw/cCcw
2-Phase o
Multiple of 1
2-Phase
Multiple of 2
2-Phase
Multiple of 4

*1

*1 The input signal can be used for other functions such as the general-purpose input except the interrupt input.
*2 The signals can be used for other functions such as the general-purpose input and output.

9poJ\ Juswalinsea|\ Aousnbai4 G'g

Note that the explanations in this section assume use of CH1. For the special relay, special register, and dedicated
instructions for CH2, refer to the following.

« Special relay and special register: [ 3~ Page 244, Section 8.9 (2)

- Dedicated instructions: [~ Page 245, Section 8.10
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(1) Required settings

(a) Frequency movement averaging processing count

The frequency measurement function performs moving average processing to reduce the unevenness among
the measured frequencies. The setting range is 1 to 100 (times). When "1" is set, the processing is not
performed. After frequencies are measured for the number of times set to the frequency movement averaging
processing count, the average is stored as a measured frequency value.

(b) Frequency measurement unit time setting
Select a pulse measurement time to calculate frequencies from 0.01s, 0.1s, and 1s. The frequencies are
calculated using the following formula.

Count value per unit time

Frequency (Hz) =
Frequency measurement unit time setting (S)

When the count per time unit is 0, the frequency becomes 0. When counting down, the frequency becomes a
negative value.

(2) Relationship between frequency measurement unit time and frequency

Frequency is calculated from the count value per time unit. ([ Page 226, Section 8.5 (1) (b)) The following
table shows the unit of frequency for each frequency measurement unit time setting when the frequency
movement averaging processing count is set to "1". Select an appropriate unit time according to the time and
frequency to be measured.

Frequency measurement unit time Unit of frequency
1s 1Hz
0.1s 10Hz
0.01s 100Hz

(3) Frequency error

Frequency error (maximum) can be calculated using the following formula.

60(ppm) 1

+
1000000 frequency measurement unit time (s) X number of frequency moving averages

Error (maximum) (Hz) = Actual frequency (Hz) x

Setting larger values for the following items helps reduce error and unevenness among the measured
frequencies.

* Frequency measurement unit time

» Frequency movement averaging processing count
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(4) Measurement example
In this example, frequency is measured under the following conditions.
* Actual frequency: 1234Hz
* Frequency measurement unit time: 0.01s
» Frequency movement averaging processing count: 1 (The moving average processing is not performed.)

(a) Count value per time unit
Count value per time unit for the actual frequency is calculated as follows using the formula in [~ 5~ Page 226,
Section 8.5 (1) (b).

Count value per unit time
0.01(s)

1234(Hz) =

Count value per unit time = 12.34

The count value should be an integer. For this reason, the count value in this example is 12 or 13 because the
numbers after the decimal point is accumulated within the module. When this count value is used in the formula

above, the following result can be acquired.

12 or 13

Frequency measurement value (Hz) =
0.01(s)

Frequency measurement value (Hz) = 1200(Hz) or 1300(Hz)
(b) Calculating frequency error (maximum)
60(ppm) 1

1000000 © 0.01(s) x 1
= 0.07404(Hz) + 100(Hz)

Error (maximum) (Hz) = 1234(Hz) x

= 100.07404(Hz)
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(c) Reducing unevenness

When the frequency movement averaging processing count setting is changed to "4", frequency error

(maximum) will be as follows.

Error (maximum) (Hz) = 1234(Hz) x

60(ppm)

1000000

= 0.07404(Hz) + 25(Hz)

= 25.07404(Hz)

The measured frequency value in this example is 1225Hz or 1250Hz.

0.01(s) x 4

Accumulated count value per time
unit

Measured frequency value

Measured frequency value obtained
by moving average processing

(4 times)
12.34 1200Hz -
24.68 1200Hz -
37.02 1300Hz -
49.36 1200Hz 1225Hz
61.70 1200Hz 1225Hz
74.04 1300Hz 1250Hz
86.38 1200Hz 1225Hz
98.72 1200Hz 1225Hz
111.06 1300Hz 1250Hz

Iy

Yy

Iy

As shown in the table above, the measured frequency value obtained by moving average processing is closer to

the actual frequency value. The following table shows the measurement result for each frequency measurement

unit time setting.

Frequency measurement unit time

Measured frequency value

Measured frequency value obtained
by moving average processing

(4 times)

1s 1234Hz 1234Hz
0.1s 1230 or 1240Hz 1233 or 1235Hz
0.01s 1200 or 1300Hz 1225 or 1250Hz

Point />

Even when the pulse input mode is set to "1-Phase Multiple of 2", "1-Phase Multiple of 2 (A Phase Only)", "2-Phase Multiple
of 2", or "2-Phase Multiple of 4", frequency (Hz) is calculated based on the count value per time unit.

When the pulse input mode is set to "1-Phase Multiple of 2", the measured frequency value is 20kHz. This is because
even when the input frequency of phase A is 10kHz (10000 pulses per second), the pulse count is 20000 pulses per

second (10000 pulse x 2).
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(5) Description
The following example describes the frequency measurement operation.

@Operation when the frequency measurement unit time is set to "0.1s" and the frequency movement averaging

processing count is set to "4".

0.1s

i i : VI
I | i |
Frequency : ! ! ' !
| | | : 1
1 ! [ | | [
| | \
D s B
I I
RN T RN
D >
E P 1st storage (a)
E P 2nd storage (b)
| P> 3rd storage (c)
I
| >
O: ON i t(s)
e : 3)
Frequency measurement }
instruction execution command OFF (\, ON '
CH1 frequency in-measurement 4

flag (SD1882.b4)

OFF

|
Frequency measurement value 0 ((a) X (0) X(c)) 0
—| Frequency measurement value data transition l—

SpO\ Juswalnseay Aousnbaiq ¢'g

1st storage (a) 2nd storage (b) 3rd storage (c)
I+ I+MM+IV — I+M+NV+V — M+NV+V+VI
4 4 4
Number Description

Turning on the execution command for Frequency measurement instruction (ICFCNT1) starts the following operations:
1) » Measurement of the frequency
* CH1 Frequency measurement flag (SD1882. b4) changes from stopped (0) to operating (1).

While processing the execution command for Frequency measurement instruction(ICFCNT1), a measured frequency value is
2) written to the device specified by the Frequency measurement instruction(ICFCNT1). As the frequency moving average
processing count is set as 4 times, an average of the 4 counts is written.

Turning off the execution command for Frequency measurement instruction (ICFCNT1) starts the following operations:

* Measurement of the frequency stops.

3) * CH1 Frequency measurement flag (SD1882. b4) changes from operating (1) to stopped (0).

» The measured frequency value becomes 0. (The frequency is not stored as the setting data of Frequency measurement
instruction (ICFCNT1).)
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(a) Precautions
To restart frequency measurement after an interruption, execute Frequency measurement instruction
(ICFCNT1) after "stopped (0)" is stored in CH1 Frequency measurement flag (SD1882. b4). If another
execution command of CH1 Frequency measurement instruction (ICFCNT1) is turned on, failing to check
Frequency measurement flag (SD1882. b4), while the measurement is being executed, the command may be
ignored because the current measurement does not stop.
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

Rotation Speed Measurement Mode

This section describes settings and functions that become valid when "Rotation Speed Measurement Mode" is
selected for "Operation Mode Setting". In this mode, the pulses input phase A and phase B pulse input signals are
counted, and the rotation speed is automatically calculated from the pulses. The measured rotation speed value is

written to the specified device using the Rotation speed measurement instruction (ICRCNT1). ([—_5 Page 257,
Section 8.10.1 (8)) The following table shows I/O signals used in this mode.

O: Wiring required, —: Wiring not required

Count source

Input signal

Output signal

Phase

Phase

Phase

Function input

signal

Latch counter
input signal

Coincidence
output No.1
signal

Coincidence
output No.2
signal

1-Phase
Multiple of 1
(A Phase
Only )

1-Phase
Multiple of 2
(A Phase
Only )

1-Phase

A Phase/ | Multiple of 1

B Phase 1-Phase

Multiple of 2

CW/CCW

2-Phase
Multiple of 1

2-Phase
Multiple of 2

2-Phase
Multiple of 4

*1

*2

*2

*2

*1 The input signal can be used for other functions such as the general-purpose input except the interrupt input.
*2 The signals can be used for other functions such as the general-purpose input and output.

Note that the explanations in this section assume use of CH1. For the special register, and dedicated instructions for

CH2, refer to the following.

« Special register: [ Page 244, Section 8.9 (2)

- Dedicated instructions: [~ Page 245, Section 8.10
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(1) Required settings

(a) Rotation speed movement averaging processing count

The rotation speed measurement function performs moving average processing to reduce the unevenness
among the measured rotation speed. The setting range is 1 to 100. When "1" is set, the processing is not
performed.

(b) Rotation speed measurement unit time setting
Select a pulse measurement unit time to calculate rotation speeds from 0.01s, 0.1s, and 1s. The rotation
speeds are calculated using the following formula.

60x count value per unit time

Rotation speed (r/min) = - oy - -
Rotation speed measurement unit time setting (S) x number of pulses per revolution(pulse)

When the count per time unit is 0, the rotation speed becomes 0. When counting down, the rotation speed
becomes a minus value.

(c) Number of pulses per rotation (pulse)

Set the number of pulses per rotation.
» Setting range 1 to 200000 (pulse)

(2) Relationship between rotation speed measurement unit time and rotation
speed

Rotation speed is calculated from the count value per time unit. ([~ Page 232, Section 8.6 (1) (b)) The
following table shows the unit of pulse speed for each rotation speed measurement unit time setting when the
rotation speed movement averaging processing count is set to "1". Select an appropriate unit time according to
the time and rotation speed to be measured.

Rotation speed measurement unit time Unit of pulse speed
1s 1pulse/s
0.1s 10pulse/s
0.01s 100pulse/s

(3) Rotation speed error

Rotation speed error (maximum) can be calculated using the following formula.

i 60
Error (maximum) (r/min) = Actual rotation speed 60(ppm) .
(r/min) 1000000 rotation speed « humber of rotation speed number of
measurement unit time (s) moving averages pulses per revolution

(pulse)

Setting larger values for the following items helps reduce error and unevenness among the measured rotation
speeds.

* Rotation speed measurement unit time

» Rotation speed movement averaging processing count

* Number of pulses per rotation (pulse)
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(4) Measurement example
In this example, rotation speed is measured under the following conditions.
« Actual rotation speed: 1234r/min
* Rotation speed measurement unit time: 0.01s
* Rotation speed movement averaging processing count: 1 (The moving average processing is not
performed.)
* Number of pulses per rotation (pulse): 60pulses

(a) Count value per time unit

Count value per time unit for the actual rotation speed is calculated as follows using the formula in [~ 5~ Page
232, Section 8.6 (1) (b).

60 x Count value per unit time

1234(r/min) =
( ) 0.01(s) x 60(pulse)

Count value per unit time = 12.34

The count value should be an integer. For this reason, the count value in this example is 12 or 13 because the
numbers after the decimal point is accumulated within the module. When this count value is used in the formula

above, the following result can be acquired.

60 x (12 or 13)
0.01(s) x 60(pulse)

Rotation speed measurement value (r/min) =

Rotation speed measurement value (r/min) = 1200(r/min) or 1300(r/min)

(b) Calculating rotation speed error (maximum)

60(ppm) 60
1000000 " 0.01(s) x 1 x 60(pulse)
= 0.07404(r/min) + 100(r/min)

Error (maximum) (r/min) = 1234(r/min) x

= 100.07404(r/min)
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(c) Reducing unevenness

When the rotation speed movement averaging processing count setting is changed to "4", rotation speed error

(maximum) will be as follows.

Error (maximum) (r/min) = 1234(r/min) x

60(ppm)

= 0.07404(r/min) + 25(r/min)

= 25.07404(r/min)

+
1000000 ~ 0.01(s) x 4 x 60(pulse)

The measured rotation speed value in this example is 1225r/min or 1250r/min.

Accumulated count value per time

Measured rotation speed value

Measured rotation speed value
obtained by moving average

unit processing (4 times)
12.34 1200r/min -

24.68 1200r/min -

37.02 1300r/min -

49.36 1200r/min 1225r/min
61.70 1200r/min 1225r/min
74.04 1300r/min 1250r/min
86.38 1200r/min 1225r/min
98.72 1200r/min 1225r/min
111.06 1300r/min 1250r/min

As shown in the table above, the measured rotation speed value obtained by moving average processing is
closer to the actual rotation speed value. The following table shows the measurement result for each rotation

speed measurement unit time setting.

Rotation speed measurement unit

Measured rotation speed value

Measured rotation speed value
obtained by moving average

time processing (4 times)
1s 1234r/min 1234r/min

0.1s 1230 to 1240r/min 1233 to 1235r/min

0.01s 1200 to 1300r/min 1225 to 1250r/min

Point/’

Even when the pulse input mode is set to "1-Phase Multiple of 2", "1-Phase Multiple of 2 (A Phase Only)", "2-Phase Multiple
of 2", or "2-Phase Multiple of 4", rotation speed (r/min) is calculated based on the count value per time unit.
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(5) Description
The operation of rotation speed measurement is shown below.
@Operation when the rotation speed measurement unit time is set to "0.1s" and the rotation speed movement
averaging processing count is set to "4".
0.1s

0.1s il v

Rotation speed

Ny

CH1 rotation speed
in-measurement OFF
flag (SD1882.b5)

|
[}
|
|
|
! | : ! |
N |
: D N >
i E P 1st storage (a)
i E » 2ond storage (b)
i i P 3st storage (c)
0
a = >
| ON | t(s)
R ] 3)
Rotation speed measurement | :
instruction execution condition OFF— 4 ON '
i N
|
|
|
|
]
|

U
Rotation speed measurement value 0 @@m 0
Rotation speed measurement value data transition li

1st storage (a) 2nd storage (b) 3st storage (c)
[+ I+I+NV [ I+M+NV+V [ M+NV+V+VI
4 4 4
Number Description

Turning on the execution command for Rotation speed measurement instruction (ICRCNT1) starts the following operations:
1) * Measurement of the rotation speed
» CH1 Rotation speed in-measurement flag (SD1882.b5) changes from operation stop(0) to operating(1).

While processing the execution command for Rotation speed measurement instruction (ICRCNT1), a measured rotation
2) speed value is written to the device specified by the Rotation speed measurement instruction (ICRCNT1). As the rotation
speed moving average processing count is set as 4 times, an average of the 4 counts is saved.

Turning off the execution command for Rotation speed measurement instruction (ICRCNT1) starts the following operations:
» Measurement of the rotation speed stops

3) » CH1 Rotation speed in-measurement flag (SD1882.b5) changes from operating (1) to operation stop (0).

» The measured rotation speed value becomes 0. (The rotation speed is not saved to the setting data of Rotation speed
measurement instruction (ICRCNT1). )
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(a) Precautions
To restart frequency measurement after an interruption, execute Rotation speed measurement instruction
(ICRCNT1) after "stopped (0)" is stored in CH1 Rotation speed in-measurement flag (SD1882.b5). If another
execution command of Rotation speed measurement instruction (ICRCNT1) is turned on, failing to check CH2
Rotation speed in-measurement flag (SD1882.b5), while the measurement is being executed, the command
may be ignored because the current measurement does not stop.
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8.7

Pulse Measurement Mode

CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

This section describes settings and functions that become valid when "Pulse Measurement Mode" is selected for
"Operation Mode Setting". In this mode, the on or off width of pulses that are input to Function input signal is
measured. The measured pulse value is written to the specified device using the Measured pulse value read

instruction (ICPLSRD1(P)). ([Z 5 Page 258, Section 8.10.1 (9)) The following table shows I/O signals used in this

mode.
O: Wiring required, —: Wiring not required
Input signal Output signal
Operation L. Coincidence Coincidence
Phase | Phase | Phase Function input Latch counter
mode . . . output No.1 output No.2
A B z signal input signal . .
signal signal
Pulse
measurement g 1 2 'e) _*2 "2 _*2
mode
*1 The input signal can be used for other functions such as the general-purpose input except the interrupt input.
*2 The signals can be used for other functions such as the general-purpose input and output.

Note that the explanations in this section assume use of CH1. For the special relay, special register, dedicated
instructions, and error codes for CH2, refer to the following.

« Special relay and special register: [~ >~ Page 244, Section 8.9 (2)
- Dedicated instructions: [~ 5~ Page 245, Section 8.10
« Error codes: [ 7 Page 269, Section 8.12 (1)
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(1) Required settings

(a) Pulse measurement target setting
Select a target of pulse measurement from "Pulse ON Width" and "Pulse OFF Width".

ON width

OFF width

»
»

» The range of pulses that can be measured
Pulses can be measured within the range from 2000 to 2147483647 (0.2ms to approx. 214s). If the number
of pulses exceeds the range, "Pulse measurement range overflow error" (CH1 error code:3200) occurs.
To resume the measurement, perform either of the following operation. Note, however, that these operations
do not reset CH1 error code (SD1887), it must be reset by CH1 error reset command (SM1899).
* Input the pulse measurement target again. (Select on for on width and off for off width).
* Turn on CH1 pulse measurement start command (SM1898) after turning off the CH1 pulse measurement

start command (SM1898) and setting Pulse measurement flag to stopped(0).

Update intervals of the pulse measurement

Update interval of the pulse measurement is 1ms. If pulses are measured twice or more often within 1ms,
only the last measured value is read out to the device by Measured pulse value read instruction
(ICPLSRD1(P)).

» Resolution of measured pulse value

The resolution of the measured pulse value varies by the input response time of Function input signal.

(Measured pulse value is the increments of the resolution.)

Input response time Resolution(0.1ps)(time)
0.1ms 50(5us)
1ms 500(50us)
5ms 5000(500us)
10ms 5000(500ps)
20ms 10000(1000us)
70ms 50000(5000ps)

Point/’

There is a margin of error for 0.1ms in the measured pulse value, depending on the response time from the standard input
circuit.
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(2) Description
The following example describes the pulse measurement operation.

El"Pulse ON Width" is selected for "Pulse Measurement Target Setting"

ON
1) 3)

Pulse measurement start command
(SM1898)
OFF

Ny )
Function input signal 2) 4)
OFF

Pulse measurement value 0 £< XX \>(O §< v

a on
Pulse in-measurement flag (SD1882.b6) \4
OFF

Number Description

When CH1 Pulse measurement start command turns on, 0 is set as a measured pulse value and then "operating (1)" is stored

1
) in CH1 Pulse measurement flag (SD1882.b6).

After completion of the pulse measurement, the measured pulse value can be read to the specified device using Measured

2
) pulse value read instruction (ICPLSRD1(P)).

When CH1 Pulse measurement start command is turned off, "stopped (0)" is stored in CH1 Pulse measurement flag

3
) (SD1882.b6).

When the pulse measurement target is specified before "operating (1)" is stored in CH1 Pulse measurement flag (SD1882.b6),
4) a measured pulse value will not be updated even if the Function input signal is turned off. Only a value that is specified after
"operating (1)" is stored in CH1 Pulse measurement flag (SD1882.b6) can be measured.

Point/

Updating of a measured pulse value can be indirectly detected with Function input status (SD1883.b1).

ElWith "Pulse ON Width" selected for "Pulse Measurement Target Setting", a measured pulse value is stored into D100.

SD1883.1
vt

{ICPLSRD1 D100

{END
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8.8 PWM output Mode

This section describes settings and functions that become valid when "PWM Output Mode" is selected for "Operation
Mode Setting". With this mode, PWM waveforms at a maximum of 200kHz can be output from Coincidence output
No.1 signal. (This mode cannot be used for Coincidence output No.2 signal.) Set output waveforms using the PWM

output instruction (ICPWM1). ([Z 5 Page 259, Section 8.10.1 (10)) The following table shows 1/O signals used in this

mode.
O: Wiring required, —: Wiring not required
Input signal Output signal
Operation L. Coincidence | Coincidence
Phase | Phase | Phase Function input Latch counter
mode . i . output No.1 output No.2
A B V4 signal input signal . .
signal signal
PWM output . o 0 ) 2 '®) _2
mode

*1 The signals can be used for other functions such as the general-purpose input except the interrupt input.
*2 The signals can be used for other functions such as the general-purpose input and output.

Note that the explanations in this section assume use of CH1. For the special register and dedicated instructions for
CH2, refer to the following.

« Special register: [ = Page 244, Section 8.9 (2)
- Dedicated instructions: [~ 5~ Page 245, Section 8.10
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

(1) Required settings

(a) Output waveform setting
Store the values of on width and a cycle in the setting data of PWM output instruction (ICPWM1).

Setting item Setting range Description
PWM output on width setting value 0 or 10 to 10000000 (0.1ps) Set the on width of output pulses.
PWM output cycle setting value 50 to 10000000 (0.1ps) Set a cycle of output pulses.

Set these values so that PWM output on width setting value may be smaller than or equal to PWM output cycle
setting value.

PWM output on
width setting value

. EE——

PWM output cycle setting value
et -

Point />

Using a duty ratio”!, PWM output on width can be calculated by the following formula.

PWM output cycle x Duty ratio (%)
100

PWM output on width =

*1 A duty ratio refers to the ratio between the on width of signals and cycle.

8polA INdINO NMJ 8'8
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(2) Description

The operation of PWM output is shown below.

ON
PWM output instruction 1) 3)
execution command
OFF ‘ﬁ
PWM output on width setting value >< 1000 /
PWM output cycle setting value 2000 /
ON 2)
Coincidence output T1
No.1 signal OFF < »
ON
CH1 PWM output flag
(SD1882. b7) OFF

T1: PWM output on width setting valu:
T2: PWM output cycle setting value

Number

Description

1)

Turning on the PWM output instruction (ICPWM1) execution command starts the following operations.
» The PWM output on width setting value and the PWM output cycle setting value of PWM output instruction (ICPWM1)
become valid. (A value changed during PWM output is invalid.)
* PWM waveforms are output from Coincidence output No.1 signal. (Output is started with the signal off.)
* CH1 PWM output flag (SD1882. b7) turns from "not operating" (0) to "operating" (1).

2)

While the PWM output instruction (ICPWM1) execution command is established, the output of PWM waveforms is continued.

3)

Turning off the PWM output instruction (ICPWM1) execution command starts the following operations.
* The output of PWM waveforms from Coincidence output No.1 signal is stopped.
* CH1 PWM output flag (SD1882. b7) turns from "operating" (1) to "not operating” (0).
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Point/

® Waveforms output from Coincidence output No.1 signal is susceptible to the output circuit of the LCPU and connected
devices. When setting output waveforms, observe waveforms with a synchroscope.

® Output of PWM waveforms is started with the signal off.

@® Output waveforms can be changed while CH1 PWM output flag (SD1882. b7) is "not operating” (0). When PWM output
instruction (ICPWM1) is executed after output waveforms are changed, the waveforms after the change are output.




8.9

Specifications

CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

(1) Performance specifications

The following is the performance specifications of the high-speed counter function.

Description
item L02CPU, L26CPU-BT L02CPU-P, L26CPU-PBT
Number of channels 2
1-phase input (1 multiple/2 multiples)
Phase CW/CCW,
) 2-phase input (1 multiple/2 multiples/4 multiples)
Cozgn:r’m DC input 24VDC, 6.0mA (TYP.)
Signal level Differential EIA Standard RS-422-A Differential line driver level
input (AM26L31(manufactured by Téxas Instruments Incorporated) or
equivalent)
Maximum counting speed 200k pulse/s (for 2 multiples of 1 phase and 4 multiples of 2 phases)
Counting range -2147483648 to 2147483647
Model UP/DOWN preset counter (with ring counter function)
Counter
Minimum count pulse width (Duty 1 phase 5us
ratio 50%) 2 phases 10ps
Min. phase differential for 2-phase input 5us

DC input

24VDC, 6.0mA (TYP.)

Phase Z (preset) Differential

input

EIA Standard RS-422-A Differential line driver level
(AM26L31(manufactured by Texas Instruments Incorporated) or
equivalent)

External input -
Function start

Latch

24VDC, 4.1mA (TYP.)

Minimum input response time

Phase Z: 10us
Function start, latch: 100us

Output type Sink type | Source type
Output Coincidence output No.1/PWM "
5 to 24VDC, 0.25A
Ext | outout voltage/ output

xiernatoutpu current Coincidence output No.2 5to 24VDC, 0.1A

) On 1us or less (rated load, resistive load)
Response time

Off 1us or less (rated load, resistive load)

Comparison range

-2147483648 to 2147483647

Set value < Counted value

Coincidence )
outout Comparison result Set value = Counted value
P Set value > Counted value
Number of output points 2 points/channel
Output frequency range DC to 200kHz
ON width 1us
PWM output
Duty ratio On width can be set in increments of 0.1ps.
Number of output points 1 point/channel
Measurement item Pulse width (On width: 200us or more, Off width: 200us or more)
Pulse width -
Measurement resolution 5us
measurement

Measurement points

1 point/channel

*1 This is applicable for the CPU modules whose first six digits of the serial numbers are "120722" or later. "5 to 24VDC
0.1A" applies to the CPU modules whose first six digits of the serial numbers are "120721" or earlier. For how to check

serial numbers, refer to the following.

[ 71 MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)
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(2) Special relay and special register

The following table lists the special relay (SM) and special register (SD) relevant to the high-speed counter

function. O in the name indicates either of 1 (CH1) or 2 (CH2). For details, refer to the following.
MELSEC-L CPU Module User's Manual (Hardware Design, Maintenance and Inspection)

Special relay number

Special register

Name number Name
CH1 CH2 CH1 CH2
SM1880 SM1900 CHO counter value greater (No.1) SD1880 SD1900
SM1881 SM1901 CHO counter value coincidence (No.1) SD1881 SD1901 CHO current value
SM1882 SM1902 CHO counter value smaller (No.1) SD1882 SD1902 CHO status monitor
SM1883 SM1903 CHO counter value greater (No.2) SD1883 SD1903 CHO external I/O status monitor
SM1884 SM1904 CHO counter value coincidence (No.2) SD1884 SD1904 CHO operation mode monitor
SM1885 SM1905 CHO counter value smaller (No.2) SD1885 SD1905 CHO counter type monitor
SM1886 | SM1906 CHO extemal preset (phase Z) request SD1886 | SD1906 | CHIO selected counter function
detection
SM1887 SM1907 CHO error SD1887 SD1907 CHO error code
SM1888 SM1908 CHO warning SD1888 SD1908 CHO warning code
SM1890 SM1910 | CHO coincidence signal No.1 reset command
SM1891 SM1911 CHO coincidence signal No.2 reset command
SM1892 SM1912 CHO coincidence output enable command
SM1893 SM1913 CHO preset command
SM1894 SM1914 CHO count down command
SM1895 SM1915 CHO count enable command _
SM1896 SM1916 CHO selected counter function start
command
SM1897 SM1917 CHO externa.l preset (phase Z) request
detection reset command
SM1898 SM1918 CHO pulse measurement start command
SM1899 SM1919 CHO error reset command
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

8.1 0 Dedicated Instructions

The following table lists and describes dedicated instructions for the high-speed counter function.

EIThe current value read instruction for CH1 is ICCNTRD1(P) and for CH2 is ICCNTRD2(P).

Instruction L.
Description Reference
CH1 CH2
. . ) Page 246, Section
ICCNTRD1(P) ICCNTRD2(P) Stores the current counter value in the special register. 8.10.1 (1)
L L ) Page 247, Section
ICRNGWR1(P) ICRNGWR2(P) Sets the upper limit value and lower limit value of a ring counter. 8101 (2)
Page 249, Section
ICPREWR1(P) ICPREWR2(P) Sets a preset value (a value to replace another). 8.101 (3)
P 250, Secti
ICLTHRD1(P) ICLTHRD2(P) | Stores a latch counter value. ageg o (:)C on
Page 252, Section
ICSMPRD1(P) ICSMPRD2(P) Stores a sampling count value. 9 8.10.1 (5)
L . Page 254, Section
ICCOVWR1(P) ICCOVWR2(P) Sets a coincidence output No.n point. 8.10.1 (6)
Page 246, Section
ICFCNT1 ICFCNT2 Measures frequency. 9
8.10.1 (1)
. Page 257, Section
ICRCNT1 ICRCNT2 Measures rotation speed.
8.10.1 (8)
Page 258, Section
ICPLSRD1(P) ICPLSRD2(P) Stores a measured pulse value. 9 8.10.1 (9)
Page 259, Section
ICPWM1 ICPWM2 Outputs PWM waveforms. 8.10.1 (10)
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8.1 0.1 Details of dedicated instructions

(1) Current value read instructions: ICCNTRD1(P), ICCNTRD2(P)

Command

ICCNTRD1 | | ICCNTRDY
Command

ICCNTRD1P £ | ICCNTRD1P  |—
Command

ICCNTRD2 | | ICCNTRD2 | —
Command

ICCNTRD2P f | | ICCNTRD2P |—

Internal device JO\O Constant

Setting R, ZR
({]m|(cim| 20 Others
data Bit Word : Bit Word K, H $
Bit Word

(a) Setting data
Setting data Setting item Setting range Data type

(b) Function

Stores the current counter value in the special register.
The number of steps is basically one.

(c) Error

In the following cases, an operation error occurs. The error flag (SMO) turns on and an error code is stored into
SDO.
+ Other than "Normal Mode" is selected for "Operation Mode Setting" of the specified channel.
(Error code: 4116)
» High-speed counter function of the specified channel is not enabled.
(Error code: 4116)

(d) Program example
The latest value is stored into CH1 current value (SD1880, SD1881) when MO turns on.

MO
f {ICCNTRD1

‘ {END
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

(2) Ring counter upper/lower limit value write instructions: ICRNGWR1(P),

ICRNGWR2(P)
Command
ICRNGWR1 X [IcRNGRWR1| ©) | ®@ |
Command
ICRNGWR1P || licRvGriRte] © | @ F—
Command
ICRNGWR?2 | | licRNGRWR2] ©) | @
Command
ICRNGWR2P | | licRNGRWR2P| &) [ & |
Internal device JO\a Constant
Setting R, ZR
data Bit Word Bit Word voieH Z0 K,H | § Others
' or Bit | Word | or ’
() — O — ©) — — — O O — —
® — O — @) — — — O O — —
(a) Setting data o ®
oo
Setting L. . —~ o
Setting item Setting range Data type og
data 1 S
« Start number of the device where a f C;D:
& ring counter lower limit value § g
. - =
(constant) or a ring counter lower limit | - - & value within -2147483648 to 8§
value is stored 2147483647 and is ( “1)<(€, @+1) + Constant: BIN 32-bit g S
and is (&9, <(62, . .
* Ring counter upper limit value . o S5 . . * Device: device name 5 @
« Device: within the range of the specified device 28
(constant) or start number of the P
® device where a ring counter upper %
limit value is stored @

(b) Function

This instruction sets the upper limit value and lower limit value of a ring counter.
The number of steps is basically three.
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(c) Error
In the following cases, an operation error occurs. The error flag (SMO) turns on and an error code is stored into
SDO.
* Ring counter lower limit value is greater than ring counter upper limit value
(Error code: 4100)
* The devices specified in §) and § are exceeding their range.
(Error code: 4101)
+ Other than "Normal Mode" is selected for "Operation Mode Setting" of the specified channel.

(Error code: 4116)
» Other than "Ring Counter" is selected for "Counter Format" of the specified device.

(Error code: 4116)

High-speed counter function of the specified channel is not enabled.
(Error code: 4116)

(d) Program example

100000 is set to a ring counter lower limit value of CH1 and 100000 to a ring counter upper limit value when MO
turns on.

Mo
'—1 I {ICRNGWR1P K-100000 K100000

| {END




CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

(3) Preset value write instructions: ICPREWR1(P), ICPREWRZ2(P)

Command
ICPREWR1 || ICPREWR1 ® |
Command
ICPREWR1P | ] ICPREWRIP| © |
Command
ICPREWR2 1L | | ICPREWRZ| ®) |
Command
ICPREWR2P | | ICPREWR2P| ® |
Internal device JO\O Constant
Setting i R, ZR
data Bit Word Bit Word uner Z0 K, H $ Others
! or Bit | Word | or ’
® — O — O — — — O O — —
(a) Setting data
Setting data Setting item Setting range Data type
* Preset value setting (constant) » Constant: -2147483648 to 2147483647
. . . o » Constant: BIN 32-bit
® « Start number of the device where a | + Device: within the range of the specified ) .
. . * Device: device name
value to replace is stored device

(b) Function

This function sets a preset value (a value to replace another).
The number of steps is basically two.

(c) Error
In the following cases, an operation error occurs. The error flag (SMO0) turns on and an error code is stored into
SDO.

» The device specified in (s) is exceeding its range.

(Error code: 4101)
+ Other than "Normal Mode" is selected for "Operation Mode Setting" of the specified channel.

(Error code: 4116)
+ High-speed counter function of the specified channel is not enabled.

(Error code: 4116)

(d) Program example

10000 is set as the preset value of CH1 when MO turns on.

MO
f {ICPREWR1 K10000
{END
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(4) Latch counter value read instructions: ICLTHRD1(P), ICLTHRD2(P)

Command
ICLTHRD1 1L X ICLTHRD1 | n | ©®
Command
ICLTHRD1P -t | ICLTHRD1P[ n | ®
Command
ICLTHRD2 T | | ICLTHRD2 | n | ©®
Command
ICLTHRD2P f | ICLTHRD2P[ n | ®
Setting Internal device R, ZR JO\O Constant
data Bit Word . Bit Word uner Z0 K, H $ Others
Bit Word
n — (@) — (@) — — — (@) O — —
® — o — o) — — — ¢) — | =] —
(a) Setting data
Setting data Setting item Setting range Data type
n Latch count value number 1,2 BIN 16-bit

Start number of the device where a latch count value is Within the range of the specified
stored device

©

Device name

(b) Function

This instruction stores a latch count value n into (o) and ©+1.
The number of steps is basically three.
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(c) Error
In the following cases, an operation error occurs. The error flag (SMO0) turns on and an error code is stored into
SDO.

» Other than 1 or 2 is specified to n.
(Error code: 4100)

* The device specified in (D) is exceeding its range.
(Error code: 4101)

+ Inapplicable device is specified in ().
(Error code: 4101)
While 1 is specified to n, other than "Latch Counter Function" or "Latch Counter/Preset Function" is

selected for "Counter Function Selection".

(Error code: 4116)

While 2 is specified to n, other than latch counter input signal is set to external input signals X8 and X9.
(Error code: 4116)

» Other than "Normal Mode" is selected for "Operation Mode Setting" of the specified channel.
(Error code: 4116)

» High-speed counter function of the specified channel is not enabled.
(Error code: 4116)

(d) Program example
The latch count value 1 of CH1 is stored into D100 and D101 when MO turns on.

MO
| {ICLTHRD1 K1 D100
{END

suononsu| pajeslpsq 01°8
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(5) Sampling count value read instructions: ICSMPRD1(P),

ICSMPRD2(P)

Command
ICSMPRD1 | | ICSMPRD1| © |
Command
ICSMPRD1P | | ICSMPRD1P| © |
Command
ICSMPRD2 | | ICSMPRD2] © |
Command
ICSMPRD2P | | IcSMPRD2P| ©® |
Setting Internal device R, ZR Jo\o Constant
data Bi Word Bi Word (U m\(clm| Z0 o Others
it or Bit Word it or , $
® — @) — @) — — — @) — — —
(a) Setting data
Setting data Setting item Setting range Data type

©)

value setting is

stored

Start number of the device where a sampling count

Within the range of the specified

device

Device name

(b) Function

This instruction stores a sampling count value into (o) and @)+1.
The number of steps is basically two.
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(c) Error
In the following cases, an operation error occurs. The error flag (SMO0) turns on and an error code is stored into
SDO.
* Inapplicable device is specified in (D).
(Error code: 4101)
» The device specified in (D) is exceeding its range.
(Error code: 4101)
Other than "Sampling Counter Function" is selected for "Counter Function Selection" of the specified

device.
(Error code: 4116)

+ Other than "Normal Mode" is selected for "Operation Mode Setting" of the specified channel.
(Error code: 4116)

 High-speed counter function of the specified channel is not enabled.
(Error code: 4116)

(d) Program example
A sampling count value of CH1 is stored into D100 and D101 when MO turns on.

MO
} {ICSMPRD1 D100
{END
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(6) Coincidence output point write instructions: ICCOVWR1(P), ICCOVWR2(P)

Command
ICCOVWR1 JL || ICCOWWR1 | n e
Command
ICCOVWR1P | | ICCOVWWR1P| n ®
Command
ICCOVWR2 | | Iccovwr2 | n ®
Command
ICCOVWR2P | | ICCOVWR2P| n ®
Internal device JO\O Constant
Setting R, ZR
dat. Bit Word Bit Word voen Z0 K, H $ Others
ata
: or Bit | Word | or ’
n O O — — O O — —
® — O — O — — — O O — —
(a) Setting data
Setting data Setting item Setting range Data type
n Coincidence output No.n point number 1,2 BIN 16-bit
+ Coincidence output No.n point setting
(constant) *» Constant: -2147483648 to 2147483647 )
. . e o + Constant: BIN 32-bit
® « Start number of the device where + Device: within the range of the specified ) .
. ) ) ) * Device: device name
Coincidence output No.n point setting device
is stored

(b) Function

This function sets a coincidence output No.n point.
The number of steps is basically three.
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(c) Error
In the following cases, an operation error occurs. The error flag (SMO0) turns on and an error code is stored into
SDO.

Other than 1 or 2 is specified to n.
(Error code: 4100)

Inapplicable device is specified in (s).
(Error code: 4101)

» The device specified in (s) is exceeding its range.
(Error code: 4101)

+ Other than "Normal Mode" is selected for "Operation Mode Setting" of the specified channel.
(Error code: 4116)

 High-speed counter function of the specified channel is not enabled.
(Error code: 4116)

(d) Program example
Values in D100 and D101 are set to coincidence output No.2 point setting of CH1 when MO turns on.

MO
I {ICCOVWR1 K2 D100
{END

255

SUONONIISUI PJEDIPSP JO S[iElea 104’8

suononsu| pajeslpsq 01°8




(7) Frequency measurement instructions: ICFCNT1, ICFCNT2

Command
ICFCNT1 | | ICFCNT1
Command
ICFCNT2 || ICFCNT2
Internal device JO\O Constant
Setting R, ZR
data Bit Word Bit Word voeH Z0 K, H $ Others
! or Bit | Word | or ’
© — O — O — — — O — — —
(a) Setting data
Setting data Setting item Setting range Data type
Start number of the device where a measured Within the range of the )
© : i ) Device name
frequency value is stored specified device

(b) Function

This instruction measures frequencies according to the value set to "Frequency Measurement Unit Time

Setting". When ICFCNT1 is executed, a measured value is stored into (©) and (©+1. Frequency measurement
starts at rising of the ICFCNT1 execution command and ends at falling.
The number of steps is basically two.

(c) Error

In the following cases, an operation error occurs. The error flag (SMO) turns on and an error code is stored into
SDO.

« The device specified in (D) is exceeding its range.

(Error code: 4101)
» Other than "Frequency Measurement Mode" is selected for "Operation Mode Setting" of the specified
channel.

(Error code: 4116)
» High-speed counter function of the specified channel is not enabled.

(Error code: 4116)

(d) Program example

Frequencies are measured at CH1 while MO is on.

Mo
f {ICFCNT1 D100

‘ {END
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(8) Rotation speed measurement instructions: ICRCNT1, ICRCNT2

Command
ICRCNT1 | | ICRCNT1
Command
ICRCNT2 | | ICRCNT2
Internal device JO\O Constant
Setting R, ZR
data Bit Word Bit Word vo\eH Z0 K, H Others
: or Bit | Word | or ’ g
©) — O — O — — — O — — —
(a) Setting data
Setting data Setting item Setting range Data type
Start number of the device where a measured Within the range of the )
© ; : . . Device name
rotation speed value is stored specified device

(b) Function
This instruction measures rotation speed according to the value set to "Rotation Speed Measurement Unit
Time Setting". When ICRCNT1 is executed, a measured value is stored into (o) and (D)+1. Rotation speed
measurement starts at rising of the ICRCNT1 execution command and ends at falling.
The number of steps is basically two.

(c) Error
In the following cases, an operation error occurs. The error flag (SMO0) turns on and an error code is stored into
SDO.
+ The device specified in (D) is exceeding its range.
(Error code: 4101)
» Other than "Rotation Speed Measurement Mode" is selected for "Operation Mode Setting" of the specified
channel.
(Error code: 4116)
 High-speed counter function of the specified channel is not enabled.
(Error code: 4116)

(d) Program example

A measured rotation speed value of CH1 is stored into D100 and D101 while MO is on.

MO
} {ICRCNT1 D100
{END
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(9) Measured pulse value read instructions: ICPLSRD1(P), ICPLSRD2(P)

Command
ICPLSRD1 ] IcPLSRD1| © |
Command
ICPLSRD1P f || icPLSRD1P| © |
Command
ICPLSRD2 ] ICPLSRD2| © |
Command
ICPLSRD2P X IcCPLSRD2P| © |
Setting Internal device R, ZR JO\O Constant
dat = S o o uoGcO zO o Others
ata
it or Bit | Word it or - $
@) — @) — @) — — — O — — —
(a) Setting data
Setting data Setting item Setting range Data type

©)

value is stored

Start number of the device where a measured pulse

Within the range of the
specified device

Device name

(b) Function

This instruction stores a measured pulse into © and ©)+1.
The number of steps is basically two.

(c) Error

In the following cases, an operation error occurs. The error flag (SMO) turns on and an error code is stored into

SDO.

+ The device specified in (D) is exceeding its range.

(Error code: 4101)

+ Other than "Pulse Measurement Mode" is selected for "Operation Mode Setting" of the specified channel.

 High-speed counter function of the specified channel is not enabled.

(d) Program example

A measured pulse value of CH1 is stored into D100 and D101 when MO turns on.

{ICPLSRD1 D100
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(Error code: 4116)
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(10)PWM output instructions: ICPWM1, ICPWM2

Command
ICPWM1 | | ICPWM1 ® | ® <{
Command
ICPWM2 || ICPWM2 ® | ©
Setting Internal device R, ZR JoOo Constant
data Bit Word Bit Word uo\GOo zO K H s Others
' or Bit | Word | = :
& — o — o} — — — o o | — —
Z — © — 1 ©° — — — 0 o |—| —

(a) Setting data

Setting data Setting item Setting range Data type
* PWM output on width setting value " 7
(constant) + Constant: 0 or a value within 10 to 10
) « Start number of the device where a (0-1ps) and is (S, §*1)<(&, ®+1) ) Con.stant: B!N s2-oit
PMW output on width setting value is « Device: within the range of the specified + Device: device name
stored device

* PWM output cycle setting value " 7
+ Constant: a value within 50 to 10" (0.1ps)

(constant) ) ) .

) « Start number of the device where a and is (§), §)+1) < (€2, € *+1) ’ Con.stant. B!N s2-bit
PWM output cycle setting value is + Device: within the range of the specified + Device: device name
stored device
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(b) Function

This instruction outputs PWM waveforms. The PWM waveform of the on width (§) and §9)+1) and cycle (&)

and &)+1) is output from the coincidence output No.1 signal while ICPWM1 is being executed. Outputting of
the PWM waveform starts from the off status of the instruction.

&), 6 +1

P

€, €+1
- >

The number of steps is basically three.

(c) Error

In the following cases, an operation error occurs. The error flag (SMO0) turns on and an error code is stored into
SDO.

+ Values outside the range are specified in §) and &.

(Error code: 4100)
» The data set to 69 and §)+1 is greater than € and §+1.
(Error code: 4100)
» The devices specified in §) and &) are exceeding their range.

(Error code: 4101)
+ Other than "PWM Output Mode" is selected for "Operation Mode Setting" of the specified channel.

(Error code: 4116)
 High-speed counter function of the specified channel is not enabled.

(Error code: 4116)

(d) Program example
The PWM waveform with 1us of on width and 5us of cycle is output from CH1 while MO is on.

Mo
} {IcPWM1 K10 K50

{END
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8.1 0.2 Precautions on dedicated instructions

This section describes the precautions for the following instructions.
* ICFCNT1
* ICRCNT1
+ ICPWM1

(1) Multiple instruction executions in one scan
The instruction may not be successfully processed if it is executed to the same channel more than one time in

one scan.

(2) Programs with single instruction execution
Programs do not normally processed if any of the instructions is executed in the program that is executed only
once, because the off status of the execution command cannot be detected. Use the instruction in a program,
such as a scan program, where the off status of an execution command can be detected.

(3) Instructions not requiring an execution command
The following instructions are executed even while the execution command is off, because they can be executed
at any time. Therefore, errors can occur even while an execution command is off.
* ICFCNT1
* ICRCNT1
* ICPWM1

suononsu| pajeslpsq 01°8
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8.11 Programming

This section describes the programs for the high-speed counter function. When applying the program examples
introduced in this section to an actual system, ensure the applicability and confirm that it will not cause system control
problems.

(1) Programming procedure

C Start )

Use the programW NO

YES

v

= Page 265, Section 8.11 (3) (a)

Common programs in Normal mode I

A4

v Programs for each operation mode

+ Frequency measurement mode program

- Rotation speed measurement mode program
+ Pulse measurement mode program

- PWM output mode program

Programs for each function

* Preset function program

- Coincidence output function program

+ Latch counter 1 program

- Latch counter 2 program

- Count disable function program

- Sampling counter function program

- Latch counter and preset function program
- Overflow detection processing program

[ 5 Page 266, Section 8.11 (3) (j)
to Page 266, Section 8.11 (3) (m)

[ = Page 265, Section 8.11 (3) (b)
to Page 266, Section 8.11 (3) (i)

*

Errors and warnings reset programs <

[ Page 266, Section 8.11 (3) (n)

C )

(a) Precautions

Create programs only for the functions to be used.
An error may be caused if a program for the function that is not to be used is executed.

ElA frequency mode program is created and executed in the normal mode.
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

(2) System configuration and programing condition

The following system configuration is used to introduce program examples.

(a) System configuration

LCPU

CH1 encoder
CH2 encoder

LY42NT1P (Y70 to YAF)

LX42C4 (X30 to X6F)

(b) Programming conditions

Device Function
X50 CH1 count start signal
X51 CH1 count stop signal
X52 CH1 current value read signal
X53 CH1 preset command signal
X54 CH?1 counter function execution start signal
X55 CH1 counter function execution stop signal
X56 CH1 latch 1 execution command signal
X57 CH1 latch count data 1 read signal
(o]
X58 CH1 latch count data 2 read signal =
X59 CH1 sampling count start signal LX42C4 (X30 to X6F) Y
o
X5A CH1 sampling count data read signal %
X5B CH?1 coincidence output enable signal g
X5C CH1 coincidence LED clear signal a
X5D CH1 frequency measurement command signal
X5E CH1 rotation speed measurement command signal
X5F CH1 pulse measurement command signal
X60 CH1 measured pulse value read signal
X61 CH1 PWM output command signal
X62 CH?1 error reset command signal
Y70 CH1 coincidence confirmation LED signal
LY42NT1P (Y70 to YAF)
Y71 CH1 overflow occurrence confirmation LED
D2000
CH1 current value storage
D2001
D2002
CH1 latch count value 1 storage
D2003
D2004
CH1 latch count value 2 storage
D2005
D2006
CH1 sampling count value storage
D2007

(To the next page)
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Device Function
D2008
CH1 measured frequency value storage
D2009
D2010
CH1 measured rotation value storage
D2011
D2012
CH1 measured pulse value storage
D2013
D2014 CH1 error code storage
D2015 CH1 warning code storage
D2020 CH?1 error code acquisition
D2021 CH1 warning code acquisition
SM1881 CH1 counter value coincidence (No.1)
SM1887 CHA1 error
SM1888 CH1 warning
SM1890 CH1 coincidence signal No.1 reset command
SM1892 CH?1 coincidence output enable command
SM1893 CH1 preset command
SM1894 CH1 count down command
SM1895 CH1 count enable command
SM1896 CH1 selected counter function start command
SM1897 CH1 external preset (phase Z) request detection reset command
SM1898 CH1 pulse measurement command signal
SM1899 CH1 error reset command
SD1880
CH1 current value
SD1881
SD1882 CH1 status monitor
SD1887 CH1 error code
SD1888 CH1 warning code
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

(3) Program example
The following are program examples of CH1. Note that the coincidence output signal No.2 is on by default (not
indicated in the examples below).
Also note that when CH1 coincidence output enable command (SM1892) turns on, Coincidence output No.2
signal also turns on.

(@) Common program in Normal mode

SM402
—ﬁn [ICPREWR1 k1000 X Preset value: 1000
{ICRNGWR1 K-30000 k30000 Jj Ring counter lower limit value: -30000
Ring counter upper limit value: 30000
{ICCOVWR1 K1 K1000  J} Coincidence output No.1 point: 1000
{SET sM1890 J Coincidence signal No.1 reset
X50 command: On
I {sET sM1895  J Count enable command: On
X51
—'} {RST sm1895  J Count enable command: Off
X52
— '} {pmMov  sD1880  D2000 | The current value is stored in D2000.
(b) Preset function program
X53
— sM1893 )f Preset command

X5B

— SM1892 Coincidence output enable command
SM1892 SM1881 SM1890

— ? | ? +F Y70 Coincidence confirmation LED signal
SM1881 5C

—1 ? >ﬂ| } {sET SM1890  Jf Coincidence signal No.1 reset command: On
SM1§81 SMIHISQU -

— 1T LRST SM1890  J Coincidence signal No.1 reset command: Off

Bulwwelbold L1'g

(d) Latch counter 1 program
56
f SM1896 )| Selected counter function start command
X517 -
I LICLTHRD1 K1 D2002 Alatch count value 1 is stored in D2002.

(e) Latch counter 2 program

X58
I {ICLTHRD1 K2 D2004 ]{ Alatch count value 2 is stored in D2004.
(f) Count disable function program
54
—yi } {SET SM1896 J Selected counter function start command: On
X55
— {RsT SM1896 ] Selected counter function start command: Off
(9) Sampling counter function program
59
—y] } sM1896 ) Selected counter function start
X5A command
— {ICSMPRD1 p2006  J| A sampling count value is stored
in D2006.
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(h) Latch counter and preset function program

X57
| {ICLTHRD1 K1

(i) Overflow detection processing program

SD1 8I82.1

I
SD1882.2

(j) Frequency measurement mode program

ﬁs
P {ICFCNT1

(k) Rotation speed measurement mode program
HSIE {ICRCNT1

() Pulse measurement mode program

v

X60
I {ICPLSRD1

(m) PWM output mode program

X61
I {ICPWM1 K1000

(n) Error, warning reset program

SM1887
—|? {MOV  SD1887
T D2020 KO 1 {MOV  D2020
SM1888
—|? {MOv  sD18ss
T D2021 KO 1 {MOV  D2021
X62  SM1887
I 1T
SM1888
—nJ

D2002

D2008

D2010

SM1898

D2012

K2000

D2020

D2014

D2021

D2015

SM1899

]{ A latch count value is stored in D2002.

Overflow occurrence confirmation
LED signal

A measured frequency value is stored
in D2008.

]{ A measured rotation speed value is
stored in D2010.

Pulse measurement start command

A measured pulse value is stored
in D2012.

]{ PWM output on time: 0.1ms
PWM output cycle setting value: 0.2ms
and 5kH are output.

1 An error code is stored in D2014.

1} A warning code is stored in D2015.

CH1 error reset command




CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

(4) Program example with the coincidence detection interrupt function

This section introduces an example of interrupt program where CH1 counter value coincidence (No.1) (SM1881)
is used. Before using an interrupt pointer, enable an interruption with the IMASK instruction. For details on the
IMASK instruction, refer to the following.

MELSEC-Q/L Programming Manual (Common Instruction)

(a) System configuration

(b) Programming conditions

Provide D20 to enable an interruption of 10.

Device Function Setting value
D20 1
D21
D22
D23
D24
D25
D26
D27
D28
D29
D30
D31
D32
D33
D34
D35

IMASK instruction interruption enable flag storage device

Bulwwelbold L1'g

[« Nel Nl NolNoll NolNolNol ol ol Nol Nl Nol Nl Ne)
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(c) Program example

{D1

SM“OZ
I

{MOV  H1 D20

{IMASK D20

268



CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

8.12 Errors and Warnings

This section describes errors and warnings of the high-speed counter function.

(1) Error
When an error occurs, the following operations are performed.
* The I/O ERR. LED turns on.
* The CH1 error (SM1887) turns on.
» An error code corresponding to the error is stored to the CH1 error code (SD1887) in decimal.

Interface Channel Number Name Description

CH1 SM1887 Indicates whether to an error has occurred in the
CHOerror high-speed counter function.Turns off when CHOI

CH2 SM1907 .

Special relay error reset command is turned on.

CH1 SM1899 CHOerror reset + Resets CHI error code.

CH2 SM1919 command » Turns off CHO error.

CH1 SD1887 An error code is stored upon error. The stored value

Special register CHO error code is reset when CHL error reset command is turned
CH2 SD1907 on

The following table lists the CHO error codes.

Point/’

@ If another error occurs while an error is present, the latest error code will not be stored.

@ To reset an error code, remove the error cause first and then reset with CH1 error reset command (SM1899). If the error

is reset without removing the error cause, it is detected again and the error code is stored.

269

CHO error code Operation at error
(decimal) L. occurrence . .
Error name Description - Corrective action
CH with an | The other
CH1 CH2
error CH
0 Normal — — — —
(o]
The value in CH1 current 5
value (SD1880, SD1881) has ) m
) The linear Replace the value by =
Over/Underflow | exceeded the following range. ) ] 3
3100 4100 error counter function performing the preset @
stops counting. function. g
-2147483648 to 2147483647 aQ
(Linear counter function only) Note n§>
affected. 3
Enter the measurement =]
Pulse ) S
The measurement target pulse | Stops target again, or turn on,
measurement
3200 4200 has exceeded the measurable | measurement off, and then on CH1 pulse
range overflow
error range (approx. 214s) of pulse. measurement start
command.



(2) Warning
When a warning occurs, the following operations are performed.
* The CH1 warning (SM1888) turns on.
» A warning code corresponding to the warning is stored to the CH1 warning code (SD1888) in decimal.

Different from errors, occurrence of a warning does not stop the operation of CH1. The SD value is always
updated with the latest warning code.

Interface Channel Number Name Description
CH1 SM1888 Indicates whether to a warning of the high-speed
CHO warning counter function has occurred.Turns off when
CH2 SM1908 .
Special relay CHO error reset command is turned on.

CH1 SM1899 CHO error reset + Resets CHO warning code.
CH2 SM1919 command * Turns off CHO warning.
CH1 SD1888 A corresponding warning code is stored upon

Special register CHO warning code | warning. The stored value is reset when CHO
CH2 SD1908 .

error reset command is turned on.

The following table lists the CHO warning codes.

CHO warning code Operation at warning
(decimal) . occurrence . .
Name Description - Corrective action
CH with a The other
CH1 CH2 .
warning CH
0 Normal — — — —
The sampling count value ) Check that the value
. ) Store either value )
Sampling has exceeded the following of -2147483648 or | Note obtained from "Input pulse
3050 4050 count value | range. speed (pulse/s) x samplin
9 2147486347 and | affected. | SPood (Pulsels) x sampling
overflow continue countin time" does not exceed the
-2147483648 to 2147483647 g range.

Point/’

To reset a warning code, remove the cause first and then reset with CH1 error reset command (SM1899). If the warning is
reset without removing the cause, it is detected again and the warning code is stored.
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CHAPTER 8 HIGH-SPEED COUNTER FUNCTION

8.13 When the LCPU Stops Operation

The following shows the function status when the LCPU stopped its operation.

Function

Operation

Linear counter function

Ring counter function

Preset function

Coincidence | Preset at coincidence output function
output
function Coincidence detection interrupt function
Latch counter function
Latch counter function
Counter Count disable function
function Sampling counter function
selection Count disable/preset function
Latch counter/preset function

Internal clock function

Continues the previous operation before the LCPU stopped.

Frequency measurement function

Stops the frequency measurement. The frequency that has been used for
moving average processing is abandoned. When the CPU module is switched
to the RUN status, executing Frequency measurement instruction (ICFCNT1)
starts measuring frequencies.

Rotation speed measurement function

Stops the rotation speed measurement. The rotation speed that has been used
for moving average processing is abandoned. After the CPU module is
switched to the RUN status, turning on Rotation speed measurement
instruction (ICRCNT1) starts measuring rotation speed.

Pulse measurement function

Stops the rotation speed measurement. When the CPU module is switched to
the RUN status, this function operates according to CH1 pulse measurement
start command (SM1898).

PWM output function

Stops outputting PWM waveforms. When the CPU module is switched to the
RUN status, executing PWM output instruction (ICPWM1) starts outputting
PWM waveforms.
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8.14 Monitoring with a Programming Tool

When the high-speed function is executed, the operating status can be checked on the "High-Speed Counter Monitor"
window of the programming tool.

O [Tool] 2> [Built-in 1/0 Module Tool]

High-Speed Counter Monitor

CH1 [ CHz
Cperation mode Mormal mode Mormal mode
Current walue i} i}

Ring counter upper limit value
Ring counter lower limit walue
Preset walue setting i} i}
Latch count walue 1

Lakch count walue 2

Sampling count walue

Coincidence output Mo, 1 point sekting u] u]

Coincidence output Mo,2 point sekting u] u]
Measured frequency value

Measured rotation speed
Measured pulse value

P\WHM output OM Eime setting

P output cycle time sekting

Error code -=- ===

‘Warning code - -

Current Value Preset: I ;I I Current Value Preset |
Error Reset: I vl Error Resek |

For details, refer to the follwoing.
GX Works?2 Version1 Operating Manual (Common).
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APPENDICES

APPENDICES

Appendix 1 Processing Time of Each Instruction

The following tables list operation processing time values of the instructions introduced in this manual.
For the operation processing time of the LCPU, refer to the following.

MELSEC-Q/L Programming Manual (Common Instruction)

(1) Dedicated instructions for the positioning function

Processing time (us)
Category Instruction Trigger L02CPU, L0O2CPU-P L26CPU-BT, L26CPU-PBT
Minimum Maximum Minimum Maximum
IPPSTRT1
— 9.90 9.90 7.30 7.30
IPPSTRT2
IPDSTRT1
— 15.60 15.60 11.90 11.90
IPDSTRT2
IPSIMUL — 14.70 14.70 11.80 11.80
IPOPR1
— 15.50 15.50 11.40 11.40
IPOPR2
Dedicated IPJOG1
instruction — 21.30 21.30 16.20 16.20
o IPJOG2
(positioning
" IPABRST1
function) — 31.60 31.60 26.00 26.00
IPABRST2
IPSTOP1
— 3.80 3.80 3.10 3.10
IPSTOP2
IPSPCHG1
— 17.50 17.50 13.40 13.40
IPSPCHG2
IPTPCHG1
— 6.90 6.90 5.30 5.30
IIPTPCHG2
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(2) Dedicated instructions for the high-speed counter function

Processing time (us)

Category Instruction Condition L02CPU, L0O2CPU-P L26CPU-BT, L26CPU-PBT
Minimum Maximum Minimum Maximum
ICCNTRD1
— 2.10 4.60 1.60 3.80
ICCNTRD2
ICRNGWR1
— 3.40 6.70 2.70 5.40
ICRNGWR2
ICPREWR1
— 2.50 4.90 1.70 3.80
ICPREWR2
ICLTHRD1
— 3.60 8.90 3.20 6.30
ICLTHRD2
ICSMPRD1
. — 2.70 7.00 2.40 5.20
Dedicated ICSMPRD2
instruction ICCOVWR1
(high-speed — 3.00 6.40 2.50 4.80
ICCOVWR2
counter
i ICFCNT1
function) Contact OFF — ON 9.50 9.50 6.90 6.90
ICFCNT2
ICRCNT1
Contact OFF — ON 10.00 10.00 7.20 7.20
ICRCNT2
ICPLSRD1 —
2.70 7.10 2.30 5.20
ICPLSRD2 —
Contact OFF — ON 10.00 10.00 8.00 8.00
ICPWM1
Contact ON — ON 6.90 6.90 4.60 4.60
Contact OFF — ON 10.00 10.00 8.00 8.00
ICPWM2
Contact ON — ON 6.90 6.90 4.60 4.60
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APPENDICES

Appendix 2 Connection Examples with Servo Amplifiers

Appendix 2.1 cConnection examples with servo amplifiers
manufactured by Mitsubishi

(1) Connection example with MR-JN series >

Configure a sequence program in which MC is turned off using Alarm signal
and an emergency stop switch

*1 This is an example for axis 1. For the pin assignment when connecting to axis 2, refer to [__ 5 Page 48, Section 7.2.
*2 These are limit switches for the servo amplifier (for stop).

*3 For details on connection, refer to the instruction manual of the servo amplifier MR-JN.

*4 This is a distance between the LCPU and the servo amplifier.

*5 This series cannot be connected to the LO2CPU-P and L26CPU-PBT.

NF Mc Servomotor .
Power —x > 11 | CNP1 MR-N CNP1: U
Single phase ————————= 0 L2 | :
(200VAC) ; : LV
P PE
C.i PETT 1  TTUTURAE
- :
EM1 - lectromagnetic
ibrake
Within 2m*4 This relay is turned off when }
LCPU "l Servo on signal turns off and!
- CN1 3 Alarm signal turns on.
ouT4 B03 PP 23
OUT-COM BO1 7 ;
ouT6 B02 T f : NP 25
ouT-cCOM BO1 : :
ouT2 BO4 : f : CR 5
OUT-COM BO1 ; t DO COM[ 13
—t{DICOM[ 1
¢+—— OPC 2
IN4-24V B14 : :
IN4-DIFF B13 * : Lz 19
IN4-COM B12 : : LZR 20
INO-24V B20 : :
INO-DIFF B19 : ‘ : LA 15
INO-COM B18 LAR 16
IN1-24V B17 : :
IN1-DIFF B16 : " : LB L
IN1-COM B15 LBR 18
Personal computer
—__SD Plate
Near-point watchdog
INA B08
Upper limit EM1 8
INC B07 ~L SON 4 _:g
Lower limit RES 3 o
INE B06 o —t [}
IN-COM B11 | g_
Lo LSP 6 =
RS (SR LSN 7 o
24VDC DO COM[ 13
o
DICOM[ 1 o
Failure ALM 9 g
Ready RD 11 3
Electromagnetic brake interlock MBR 12 O
Positioning completion INP 10 g
=]
m
x
Q
o
[0
7]
=
=y
w
[]
5
<
o
z
°
=
[]
=
”

1ysigns) Aq painjoeinuew siaiiidwe oAIas yim sajdwexs uonjoauuo)) | g Xipuaddy

275



276

(2) Connection example with MR-J3-00 A series’

5

Configure a sequence program in which MC is turned off using Alarm signal
and an emergency stop switch.

NF MC
Power el {CNP1 MRJ3-DA  CNPS3! g
3-phase 5 g : :
(200VAC)
e N
24vDC > o % B2iElectromagnetic
brake
Within 2m* | This relay is turned off when
LcPU | : Servo on signal tumns off and
" ot e H Alarm signal turs on.
ouT4 B03 - ‘ - PP 10
ouT-COM B01
ouTe 802 f NP 35 cN2
OUT-COM 801 ~
S
ouT2 B04 f CR 41 8
OUT-COM B01 DO coM| 46 &
——{DicomM| 20
41 opc | 12
IN4-24V B14
IN4-DIFF B13 1z 8
IN4-COM B12 7R 9
INO-24V B20
INO-DIFF B19 f A 2
INO-COM B18 AR 5
IN1-24V B17
IN1-DIFF B16 f B 6
IN1-COM B15 e —— e — LBR 7
24VDC 0.3A Personal computer
+
24V power SD_| Piate
Near-point watchdog -
INA B08 CNS
i y EMG | 42
INC B07 Spperimt “Sevoon SON | 15 =
Lower limit /M =] 19 =
INE B06 — . W Proportional control PC 17 EE
IN-COM B11 4| Torque control T 18
o 2 ¢ Forward run stroke end— o5 -

*1
*2
*3
*4
*5

S b LSN 44

24VDC DO CoM| 47
Monitor output

21

Failure 48

Zero speed detection 23

Torque limit 25

Positioning completion 24

Analog torque limit
+10 current

e
Within 2m

This is an example for axis 1. For the pin assignment when connecting to axis 2, refer to [ Page 48, Section 7.2.
These are limit switches for the servo amplifier (for stop).

For details on connection, refer to the manual of the servo amplifier MR-J3.

This is a distance between the LCPU and the servo amplifier.

Cannot be connected to LO2CPU-P and L26CPU-PBT. This series cannot be connected to the LO2CPU-P and L26CPU-
PBT.
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Appendix 2.2 Connection examples with stepping motors
manufactured by ORIENTAL MOTOR CO.,LTD.

- - - *,
(1) Connection example with RK series 4
Within 2m*3
LCPU RK series*?
*1
INO-24V B20
INO-DIFF B19
INO-COM B18
IN1-24V B17
IN1-DIFF B16 P5V — 5[+A.W.OFF
IN1-COM B15 5VG 6[-A.W.OFF
IN4-24V B14
IN4-DIFF B13
IN4-COM B12 17 |+TIM.
18|-TIM.
ouT2 B04
OUT-COM BO1
1|CW+
ouT4 B03 2|CW-
OUT-COM BO1
3[CCW+
ouT6 B02 4|CCW-
OUT-COM BO1
Connect as necessary. —— 19+OH.
<4+— 20|-O.H.
INA 508 Near-point watchdog
ING 507 Upper limit o
INE 506 Lower limit — o
IN-COM B11 —i—
R
...... [
24VDC

‘aL1-oo

HOLOW TVLNIIYO Aq paimoenuew siojow Buiddsels yum ssjdwexs uonosuuo) zZ'z xipuaddy

*1 This is an example for axis 1. For the pin assignment when connecting to axis 2, refer to [ 5 Page 48, Section 7.2.

*2 Refer to the manual of the stepping motor drive for information on the stepping motor drive side wiring and various signal
wire shields not shown above.

*3 This is a distance between the LCPU and the stepping motor.

*4 This series cannot be connected to the LO2CPU-P and L26CPU-PBT.

sloydwy oAlag yim ssidwexg uoiosuuo) g xipuaddy
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(2) Connection example with AR series

Within 2m*3
LCPU AR series*?
*1
INO-24V B20
INO-DIFF B19 3|ASG+
INO-COM B18 4|ASG-
IN1-24V B17
IN1-DIFF B16 5/BSG+
IN1-COM B15 6|BSG-
IN4-24V B14
IN4-DIFF B13 7[TIM1+
IN4-COM B12 8|TIM1-
ouT2 B04 24 |CLR/ALM-RST
OUT-COM BO1
31|CW+/PLS+
ouT4 B03 32|CW-/PLS-
OUT-COM BO1
35|CCW+/DIR+
ouT6 B02 36|CCW-/DIR-
OUT-COM BO1
pP5v < 22|IN-COM
—1__23|C-ON
26|CS
5VG < : 21|GND
Near-point watchdog
INA B08
INC 507 Upper limit r
INE B06 Lower limit — r
IN-COM B11 : i| '
+,-
...... [
24VDC

*1 This is an example for axis 1. For the pin assignment when connecting to axis 2, refer to [__ 3 Page 48, Section 7.2.

*2 Refer to the manual of the stepping motor drive for information on the stepping motor drive side wiring and various signal
wire shields not shown above.

*3 This is a distance between the LCPU and the stepping motor.

*4 This series cannot be connected to the LO2CPU-P and L26CPU-PBT.
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Appendix 2.3 Connection examples with servo amplifiers
manufactured by Panasonic Corporation

- - - *
(1) Connection example with MINAS-A4 series 4
Within 2m*3
LCPU MINAS-A4 series*2
*1
IN0-24V B20
INO-DIFF B19 21|0A+
INO-COM B18 22| OA-
IN1-24V B17
IN1-DIFF B16 48| 0B+
IN1-COM B15 49| 0B-
IN4-24V B14
IN4-DIFF B13 23[0z+
IN4-COM B12 24|0z-
ouUT2 BO4 30/cL
OUT-COM BO1
1]oPc1
oUT4 BO3 4|PULS2
OUT-COM BO1 2|0OPC2
6|SIGN2
ouTs6 B02
OUT-COM BO1 P24V 7/com+
24VG 29| SRV-ON
————  9lccwL
—Tt—— slcwL
Near-point watchdog
INA BO8
Upper limit
INC BO7 BD —t
Lower limit
INE B06 o —t
IN-COM B11 i
o
...... |,._.
24VDC

*1 This is an example for axis 1. For the pin assignment when connecting to axis 2, refer to [ Page 48, Section 7.2.

*2 Refer to the manual of the servo amplifier for information on the servo amplifier side wiring and various signal wire
shields not shown above.

*3 This is a distance between the LCPU and the servo amplifier.

*4 This series cannot be connected to the LO2CPU-P and L26CPU-PBT.

sJall|dwy oAI8S yum sajdwex3 uoiosuuo) g Xipuaddy
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(2) Connection example with MINAS-E series

Within 2m*3
LCPU MINAS-E series*?
*1
INO-24V B20
INO-DIFF B19 15|0A+
INO-COM B18 16| OA-
IN1-24V B17
IN1-DIFF B16 17|OB+
IN1-COM B15 18/OB-
IN4-24V B14
IN4-DIFF B13 19/0Z+
IN4-COM B12 20|0Z-
ouT2 B04 4|CL
OUT-COM BO1
22|PULSH1
ouT4 B03 2K 1/2W 23|PULS2
OUT-COM BO1 24|SIGN1
—— 2kQ 1/2W >5[SIGN2
ouT6e B02
OUT-COM BO1 P24V 1/COM+
24VG 2|SRV-ON
p—t——————  glcowL
— Tt 7lCcwWL
Near-point watchdog
INA B08
INC 507 Upper limit e
NE 506 Lower limit - _r
IN-COM B11 —i—
Pl
...... p--d
24VDC

*1 This is an example for axis 1. For the pin assignment when connecting to axis 2, refer to [_ 3 Page 48, Section 7.2.

*2 Refer to the manual of the servo amplifier for information on the servo amplifier side wiring and various signal wire
shields not shown above.

*3 This is a distance between the LCPU and the servo amplifier.

*4 This series cannot be connected to the LO2CPU-P and L26CPU-PBT.
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Appendix 2.4 Connection examples with servo amplifiers
manufactured by SANYODENKI CO.,LTD.

- - - *
(1) Connection example with R series 4
Within 2m*3
LCPU R series*?
*1
INO-24V B20 SV
INO-DIFF B19 — |( ,: 3[A
INO-COM B18 — P — 4[A
IN1-24V B17 b b
IN1-DIFF B16 ,: |( — 5/B
IN1-COM B15 — 5 — 6B
IN4-24V B14 b P
IN4-DIFF B13 — |( — 7]z
IN4-COM B12 — > — 8|z
\ U \ 1
ouT2 BO4 34| CLR (CONT4)
OUT-COM BO1
oUT4 B03 : _|( 26|F-PC
OUT-COM BO1 T —__47|SG
ouT6 B02 b i/ I 28[R-PC
OUT-COM BO1 o |_48|SG
P24V —+——1__50|CONT-COM
24VG t———1— 37|SON (CONT1)
p—————— 32|PROT (CONT6)
——T——7——11{ 33|NROT (CONT5)
Near-point watchdog
INA BO8
Upper limit
INC BO7 ep —t
Lower limit
INE 506 ower limi — o
IN-COM B11 i
AU
...... |,._.
24VDC

*1 This is an example for axis 1. For the pin assignment when connecting to axis 2, refer to [__ 5 Page 48, Section 7.2.

*2 Refer to the manual of the servo amplifier for information on the servo amplifier side wiring and various signal wire
shields not shown above.

*3 This is a distance between the LCPU and the servo amplifier.

*4 This series cannot be connected to the LO2CPU-P and L26CPU-PBT.

sJall|dwy oAI8S yum sajdwex3 uoiosuuo) g Xipuaddy

‘Al 09 DINIAOANYS Ag painoejnuew siayljdwe oAlas yim sajdwexs uondoauuo) g xipuaddy
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Appendix 2.5 Connection examples with servo amplifiers
manufactured by YASKAWA Electric Corporation

- - - *
(1) Connection example with X-V series 4
Within 2m*3
LCPU 2 -V series*?
*1
INO-24V B20 ST T
INO-DIFF B19 — | — 33|PAO
INO-COM B18 — 5 — 34|/PAO
IN1-24V B17 b . b
IN1-DIFF B16 — | — 35|PBO
IN1-COM B15 — 5 — 36|/PBO
IN4-24V B14 Lo Lo
IN4-DIFF B13 — |( — 19|Pco
IN4-COM B12 — > — 20[/PCO
Vo Vo
T ] l8les
T 15|CLR
ouT2 B4 |—+— |( — 14]/CLR
OUT-COM BO1 —J — — IFG
I I : 3|PL1
P P 7[PULS
oUT4 BO3 [—— |( — 8l/PULS
OUT-COM BO1 | ¢—+— — sl
b b 11]SIGN
0ouT6 B02 [————f——— 12[/SIGN
OUT-COM BO1 — —
Sl =7 P24V 47[+24VIN
24VG 40[/S-ON
" 41|/P-CON
—t 1 42[p-0T
—T————————— 43|N-OT
. p—LC—————————  44|/ALM-RST
Near-point watchd
INA B08 |——ar-POINt Walchdog —— 45|/P-CL
Upper limit e 46 /N-CL
INC BO7 1|sG
INE 506 Lower limit — o
IN-COM B11 —i—s
AU
...... i*
24VDC

*1 This is an example for axis 1. For the pin assignment when connecting to axis 2, refer to [ Page 48, Section 7.2.

*2 Refer to the manual of the servo amplifier for information on the servo amplifier side wiring and various signal wire
shields not shown above.

*3 This is a distance between the LCPU and the servo ampilifier.

*4 This series cannot be connected to the LO2CPU-P and L26CPU-PBT.
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*The manual number is given on the bottom left of the back cover.

Print date Manual number Revision
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October 2010 SH(NA)-080892ENG-B | Revised due to changes in PWM output specifications
July 2011 SH(NA)-080892ENG-C | Descriptions regarding the LO2CPU-P and L26CPU-PBT are added.
September 2011 SH(NA)-080892ENG-D | Descriptions regarding the L6EXB, L6EXE, LCO6E, LC10E, and LC30E are added.
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occur as a result of using the contents noted in this manual.
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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.
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