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Applicable Product

® Range-free Multi-controller FA-M3

Model : F3YP22-0P, F3YP24-0P, F3YP28-0P
Name: Positioning Module (with Multi-Channel Pulse Output)

The document number for this manual is given below:

Refer to the document number in all communications; also refer to the document
number when purchasing additional copies of this manual.
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Important
B About This Manual

This Manual should be passed on to the end user.

Before using the controller, read this manual thoroughly to have a clear
understanding of the controller.

This manual explains the functions of this product, but there is no guarantee that
they will suit the particular purpose of the user.

Under absolutely no circumstances may the contents of this manual be transcribed
or copied, in part or in whole, without permission.

The contents of this manual are subject to change without prior notice.

Every effort has been made to ensure accuracy in the preparation of this manual.
However, should any errors or omissions come to the attention of the user, please
contact the nearest Yokogawa Electric representative or sales office.

B Safety Precautions when Using/Maintaining the Product

The following safety symbols are used on the product as well as in this manual.

A

Danger. This symbol on the product indicates that the operator must follow the
instructions laid out in this instruction manual to avoid the risk of personnel injuries,
fatalities, or damage to the instrument. Where indicated by this symbol, the manual
describes what special care the operator must exercise to prevent electrical shock
or other dangers that may result in injury or the loss of life.

D

Protective Ground Terminal. Before using the instrument, be sure to ground this
terminal.

L

Function Ground Terminal. Before using the instrument, be sure to ground this
terminal.

N

Alternating current. Indicates alternating current.

Direct current. Indicates direct current.
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The following symbols are used only in the instruction manual.

A WARNING

Indicates a “Warning”.

Draws attention to information essential to prevent hardware damage, software
damage or system failure.

ﬁ CAUTION

Indicates a “Caution”

Draws attention to information essential to the understanding of operation and
functions.

Indicates a “TIP”
Gives information that complements the present topic.

SEE ALSO

Indicates a “SEE ALSO” reference.
Identifies a source to which to refer.

For the protection and safe use of the product and the system controlled by it, be
sure to follow the instructions and precautions on safety stated in this manual
whenever handling the product. Take special note that if you handle the product in
a manner other than prescribed in these instructions, the protection feature of the
product may be damaged or impaired. In such cases, Yokogawa cannot guarantee
the quality, performance, function or safety of the product.

When installing protection and/or safety circuits for this product or the system
controlled by it, the user should install them outside this product.

If component parts or consumables are to be replaced, be sure to use parts
specified by the company.

If you want to use this product in a system which directly affects or threatens human
lives and safety — such as nuclear power equipment, devices using radioactivity,
railway facilities, aviation facilities and medical equipment, please contact your
nearest Yokogawa Electric representative.

Do not attempt to modify the product.

B Exemption from Responsibility

Yokogawa Electric Corporation (hereinafter simply referred to as Yokogawa Electric)
makes no warranties regarding the product except those stated in the WARRANTY
that is provided separately.

Yokogawa Electric assumes no liability to any party for any loss or damage, direct or
indirect, caused by the use or any unpredictable defect of the product.
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B Software Supplied by the Company

Yokogawa Electric makes no other warranties expressed or implied except as
provided in its warranty clause for software supplied by the company.

Use the software with one computer only. You must purchase another copy of the
software for use with each additional computer.

Copying the software for any purposes other than backup is strictly prohibited.

Store the original media, such as floppy disks, that contain the software in a safe
place.

Reverse engineering, such as decompiling of the software, is strictly prohibited.

No portion of the software supplied by Yokogawa Electric may be transferred,
exchanged, or sublet or leased for use by any third party without prior permission by
Yokogawa Electric.
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B General Requirements for Using the FA-M3

@® Set the product in a location that fulfills the following requirements:

Where the product will not be exposed to direct sunlight, and where the operating
surrounding air temperature is from 0°C to 55°C (32°F to 131°F).

There are modules that must be used in an environment where the operating
surrounding air temperature is in a range smaller than 0°C to 55°C (32°F to 131°F).
Refer to hardware user’s manual or the applicable user’s manual. In case of
attaching such a module, the entire system's operating surrounding air temperature
is limited to the module’s individual operating surrounding air temperature.

Where the relative humidity is from 10 to 90%.

In places where there is a chance of condensation, use a space heater or the like to
constantly keep the product warm and prevent condensation.

For use in Pollution Degree 2 Environment.
Where there are no corrosive or flammable gases.

Where the product will not be exposed to mechanical vibration or shock that exceed
specifications.

Where there is no chance the product may be exposed to radioactivity.

® Use the correct types of wire for external wiring:

USE COPPER CONDUCTORS ONLY.
Use conductors with temperature ratings greater than 75°C.

® Securely tighten screws:

Securely tighten module mounting screws and terminal screws to avoid problems
such as faulty operation.

Tighten terminal block screws with the correct tightening torque.
Refer to the hardware user’s manual or the applicable user’s manual for the
appropriate tightening torque.

@® Securely lock connecting cables:

Securely lock the connectors of cables, and check them thoroughly before turning
on the power.

@® Interlock with emergency-stop circuitry using external relays:

Equipment incorporating the FA-M3 controller must be furnished with emergency-
stop circuitry that uses external relays. This circuitry should be set up to interlock
correctly with controller status (stop/run).

® Ground for low impedance:

For safety reasons, connect the [FG] grounding terminal to a Japanese Industrial
Standards (JIS) Class D (earlier called Class 3) Ground . For compliance to CE
Marking, use braided or other wires that can ensure low impedance even at high
frequencies for grounding.

*1 Japanese Industrial Standard (JIS) Class D Ground means grounding resistance of 100 Q max.
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® Configure and route cables with noise control considerations:

- Perform installation and wiring that segregates system parts that may likely become
noise sources and system parts that are susceptible to noise. Segregation can be
achieved by measures such as segregating by distance, installing a filter or
segregating the grounding system.

® Configure for CE Marking Conformance:

- For compliance with CE Marking, perform installation and cable routing according to
the description on compliance to CE Marking in the “Hardware Manual”.

® We recommend that you stock up on maintenance parts:
- We recommend that you stock up on maintenance parts, including spare modules,
in advance.

- Preventive maintenance (replacement of the module) is required for using the
module beyond 10 years.

® Discharge static electricity before touching the system:

- Because static charge can accumulate in dry conditions, first touch grounded metal
to discharge any static electricity before touching the system.

® Wipe off dirt with a soft cloth:

- Gently wipe off dirt on the product’s surfaces with a soft cloth.

- If you soak the cloth in water or a neutral detergent, tightly wring it out before wiping
the product.

Letting water enter the module interior can cause malfunctions.

- Do not use volatile solvents such as benzine or paint thinner or chemicals for
cleaning, as they may cause deformity, discoloration, or malfunctioning.

® Avoid storing the FA-M3 controller in places with high temperature or
humidity:

- Since the CPU module has a built-in battery, avoid storage in places with high
temperature or humidity.

- Since the service life of the battery is drastically reduced by exposure to high
temperatures, take special care (storage surrounding air temperature should be
from —20°C to 75°C).

- There is a built-in lithium battery in a CPU module which serves as backup power
supply for programs, device information and configuration information. The service
life of this battery is more than 10 years in standby mode at room temperature.
Take note that the service life of the battery may be shortened when installed or
stored at locations of extreme low or high temperatures. Therefore, we recommend
that modules with built-in batteries be stored at room temperature.

® Always turn off the power before installing or removing modules:

- Failing to turn off the power supply when installing or removing modules, may result
in damage.
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® Do not touch components in the module:

- In some modules you can remove the right-side cover and install ROM packs or
change switch settings. While doing this, do not touch any components on the
printed-circuit board, otherwise components may be damaged and modules may fail
to work.

® Do not use unused terminals:

- Do not connect wires to unused terminals on a terminal block or in a connector.
Doing so may adversely affect the functions of the module.

® Use the following power source:
- Use only power supply module F3PUOO-OO in FA-M3 Controller for supplying
power input for control circuit connection.

- If using this product as a UL-approved product, for the external power supply, use a
limited voltage / current circuit power source or a Class 2 power source.

@ Refer to the user’s manual before connecting wires:
- Refer to the hardware user’'s manual or the applicable user’s manual for the external
wiring drawing.
- Refer to “A3.6.5 Connecting Output Devices” in the hardware user’s manual before
connecting the wiring for the output signal.

- Refer to “A3.5.4 Grounding Procedure” in the hardware user’s manual for attaching
the grounding wiring.
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B Waste Electrical and Electronic Equipment

(This directive is only valid in the EU.)
This product complies with the WEEE Directive (2002/96/EC) marking requirement.

The following marking indicates that you must not discard this electrical/electronic
product in domestic household waste.

E Waste Electrical and Electronic Equipment (WEEE), Directive 2002/96/EC
[ ]

Product Category

With reference to the equipment types in the WEEE directive Annex 1, this product is
classified as a “Monitoring and Control instrumentation” product.

Do not dispose in domestic household waste.
When disposing products in the EU, contact your local Yokogawa Europe B. V. office.

B How to Discard Batteries
The following description on DIRECTIVE 2006/66/EC (hereinafter referred to as the EU
new directive on batteries) is valid only in the European Union.

Some models of this product contain batteries that cannot be removed by the user.
Make sure to dispose of the batteries along with the product.

Do not dispose in domestic household waste.
When disposing products in the EU, contact your local Yokogawa Europe B. V. office.

Battery type: Lithium battery

5

Note: The symbol above means that the battery must be collected separately as
specified in Annex Il of the EU new directive on batteries.
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Introduction

B Overview of the Manual

This user's manual explains the specifications and operation of the positioning modules
(multi-channel pulse output) F3YP22-0P, F3YP24-0P, and F3YP28-0P.

B Other Manuals

Refer to the latest editions of the following manuals.

® For F3SP71, F3SP76 functions:

- Sequence CPU Instruction Manual - Functions (for F3SP71-4N/4S, F3SP76-7N/7S)
(IM 34M06P15-01E)

® For F3SP66, F3SP67 functions:

- Sequence CPU - Functions (for F3SP66-4S, F3SP67-6S)
(IM 34M06P14-01E)

- Sequence CPU - Network Functions (for F3SP66-4S, F3SP67-6S)
(IM 34M06P14-02E)

® For F3SP22, F3SP28, F3SP38, F3SP53, F3SP58, F3SP59 functions:

- Sequence CPU Instruction Manual - Functions (for F3SP22-0S, F3SP28-3N/3S,
F3SP38-6N/6S, F3SP53-4H/4S, F3SP58-6H/6S, F3SP59-7S)
(IM 34M06P13-01E)

® For F3SP21, F3SP25, F3SP35, F3SP05, F3SP08 functions:

- Sequence CPU -Functions (for F3SP21,F3SP25, F3SP35)
(IM 34M06P12-02E)

® For sequence CPU instructions:
- Sequence CPU Instruction Manual — Instructions (IM 34M06P12-03E)

® For creating ladder programs:
- FA-M3 Programming Tool WideField3 (Introduction, Trouble Shootings)
(IM 34M06Q16-00E)

® For FA-M3 specifications and configurations common to all CPU
modules*1, installation and wiring, test run, maintenance, and module
limits for the whole system:

*1: Refer to the relevant product manuals for specifications except for power supply modules, base modules,
input/output modules, cables and terminal units.

- Hardware Manual (IM 34M06C11-01E)
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Copyrights and Trademarks

B Copyrights

Copyrights of the programs and online manual included in this CD-ROM belong to
Yokogawa Electric Corporation.

This online manual may be printed but PDF security settings have been made to prevent
alteration of its contents.

This online manual may only be printed and used for the sole purpose of operating this
product. When using a printed copy of the online manual, pay attention to possible
inconsistencies with the latest version of the online manual. Ensure that the edition
agrees with the latest CD-ROM version.

Copying, passing, selling or distribution (including transferring over computer networks)
of the contents of the online manual, in part or in whole, to any third party, is strictly
prohibited. Registering or recording onto video tapes and other media is also prohibited
without expressed permission of Yokogawa Electric Corporation.

B Trademarks

The trade names and company names referred to in this manual are either trademarks
or registered trademarks of their respective companies.
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1.1

Overview

Models F3YP22-0P, F3YP24-0P, and F3YP28-0P are advanced positioning modules
(hereinafter referred to as the module or positioning module) used to control servo
drivers and thereby the speed and position of stepper motors. Driven by commands
from the CPU module of the FA-M3 controller, the positioning module generates paths
for positioning and outputs positioning command values in the form of pulse trains.

A single module can control different types of motors/drivers. It can control up to 2 (the
F3YP22-0P module), 4 (the F3YP24-0P module), or up to 8 (the F3YP28-0P module)
stepper motors or servomotors. When in use, the positioning module is attached to the
base module of an FA-M3 controller.

With position command output pulse, the module is suitable for driving servomotors or
drivers, as well as stepper motors or drivers in position control applications.

Features

The module has the following features:

® Most suitable for a multi-axial positioning system

A single module can control positioning for up to 8 axes. When 16 F3YP28-0P
modules are used, a multi-axial positioning system for up to 128 axes can be
configured.

The module supports position control (PTP operation and multi-axis linear
interpolation), speed control, and speed control to position control switchover as
control modes.

The positioning module provides two operation modes: "direct operation" and
"position data record operation”. In direct operation mode, ladder programs are
used to set target positions and target speeds. In position data record operation
mode, the records of target positions and speeds registered in the positioning
module beforehand are used for operations.

® Fast and accurate positioning control

High-speed positioning command pulse output at 7.996 Mpps max. for servomotors
and at 1.999 Mpps max. for stepper motors provides comfortable margin for driving
linear, DD, and other high speed, high precision motors.

Short startup time of a minimum of 40 us reduces unnecessary time that elapses
before positioning starts, and allows a fast start of operation and also
synchronization with peripheral devices.

A trigger start (e.g. by an external trigger, software trigger, or counter coincidence),
for which target positions and target speeds are specified beforehand, allows
shorter startup time of a minimum of 1 us, which enables to start operation faster.

A short control period of 0.125 ms allows outputting positioning commands
smoother than before, which enables faster movement on the work. In addition,
statuses, such as positioning completed and current values, can be updated faster.

@ Support for various applications

The module has a channel for the pulse counter in which up to 8 Mpps pulses can
be input. Thus, the module can detect the position of an external device and start
positioning based on the position on an index table or the movement amount on a
conveyor, which allows faster and more accurate position control.
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1.2

Concept of Position Control

The positioning module generates a position control path according to commands (with
specified target positions, speeds, acceleration/deceleration time, etc.) from the CPU
module and outputs positioning command values in the form of pulse trains. The number
of output pulses determines the angle through which a motor rotates and the frequency
of output pulses determines the speed at which a motor rotates.

Based on the pulse trains from the module and feedback pulse trains from an encoder, a
servomotor/servo driver adjusts the position and speed and passes a driving current to
rotate the motor.

When the module stops pulse outputs, as the difference between the number of pulses
output from the module and the number of pulses fed back from the encoder becomes
small, the rotation speed decreases, and finally when the difference becomes zero, the
motor stops.

Positioning module Servo driver

CPU
module

Position
servo
computation

detector

Speed
servo
computation

1
Path Pulse
:> generation output

Counter

Counter

Encoder

External encoder

Figure 1.1 Operation Principle

Speed
Remaining travel to the
target position
(area of the trapezium)
Target speed
1 Time
<=
Acceleration Deceleration
time time
Figure 1.2  Path Generation
. Positioning Delay in reaching the
Position completed target position
‘ ‘
Positioning o
command output .-
pulse value |
Position of the motor
Time

Figure 1.3  Positioning Command Output Pulse and Servomotor Operation
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A WARNING

An external emergency stop circuit should be built in, according to the motor
manufacturer's recommendations, for turning off the power supply and stopping the
motor immediately if it operates in an unexpected manner due to machine fault or
misoperation.

4@ CAUTION

- When controlling a servomotor with the positioning module, choose a position-
control servo driver. Speed-control or torque-control servo drivers cannot be used
with the positioning module.

- The maximum pulse rate is 1.998 Mpps for stepper motors. If high speed mode is
selected for speed mode selection, the motor performance cannot be guaranteed.

Counter Functions

The module supports connecting a sensor such as an incremental encoder and has a
counter input channel that allows input at up to 8 Mpps, three high-speed contact inputs
for the counter, and two high-speed contact outputs for the counter.

General counter functions, such as the counter enable/disable control function, counter
coincidence detection function (two channels), counter latch function (two channels),
and counter preset function, are available.

A change in counter input states can be used as a trigger condition for a positioning
operation. When the counter functions are used in a positioning operation, the module
can detect the position of an external device and start positioning based on the position
on an index table or the movement amount on a conveyor.
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2. Specifications
2.1 Model and Suffix Codes

Table 2.1  Model and Suffix Codes

Suffix Style Option
Code Code Code

Model Description

2-axis control, 7.996 Mpps max. (for servomotor) or 1.999 Mpps max.

(for stepper motor)

F3YP22 OP | ] One counter channel for encoder input, 8 Mpps max.

Position control/speed control/switching between speed and position control,
direct operation/position data record operation

4-axis control, 7.996 Mpps max. (for servomotor) or 1.999 Mpps max.

(for stepper motor)

F3YP24 OP | ] One counter channel for encoder input, 8 Mpps max.

Position control/speed control/switching between speed and position control,
direct operation/position data record operation

8-axis control, 7.996 Mpps max. (for servomotor) or 1.999 Mpps max.

(for stepper motor)

F3YP28 OP | ] One counter channel for encoder input, 8 Mpps max.

Position control/speed control/switching between speed and position control,
direct operation/position data record operation

2.2 Operating Environment

The positioning module can be used with all models of CPU modules.
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2.3 General Specifications

Table 2.2 General Specifications
ltem Specifications
F3YP22-0P F3YP24-0P F3YP28-0P
Control Number of controlled axes | 2 4 8

Control method Open-loop control with positioning command pulse output

Pulse output method RS-422A compliant differential line driver (ISL32172E equivalent)

Pulse type selectable for each axis: CW/CCW , travel/direction , and phase A/B

Output pulse rates - Using a servomotor - Using a stepper motor

CWI/CCW pulse: 7,996,000 (pulse/s) 1,999,000 (pulse/s)
Travel/direction: 7,996,000 (pulse/s) 1,999,000 (pulse/s)
Phase A/B (x4): 7,996,000 (pulse/s) 1,999,000 (pulse/s)
Phase A/B (x2): 3,998,000 (pulse/s) 999,500 (pulse/s)
Phase A/B (x1): 1,999,000 (pulse/s) 499,750 (pulse/s)

Control period 0.125 ms

External contact input 4 inputs per axis
(origin input, forward and reverse limit inputs, and Z-phase input) (A digital filter can be set

for each input. Forward and reverse limit inputs can be used as generic inputs.)

External contact output 1 output per axis (deviation pulse clear signal)

Position- | Control unit pulse
ing Control mode Position control (PTP control, multi-axis linear interpolation),
functions speed control, and speed control to position control switchover
Operation method Direct operation, position data record operation (10 data/axis)
Command position Absolute/incremental positioning command
-2,147,483,648 to 2,147,483,647 (pulses)
Command speed For servomotor, 1 to 7,996,000 (pulse/s)
For stepper motor, 1 to 1,999,000 (pulse/s)
Acceleration/ Automatic trapezoidal acceleration/deceleration (startup speed programmable)
deceleration system Automatic S-shape acceleration/deceleration (startup speed fixed)
Acceleration/ 0 to 32,767 (ms) (configurable for acceleration and deceleration separately)
deceleration time
Origin search Two types of automatic origin search
Manual origin search (user-definable using a combination of external contact inputs)
Manual control Jog and manual pulse generator mode
Other functions Target position change during operation, speed change during operation,
current position setup, software limit detection, positioning start/stop by an external trigger,
software trigger, or counter coincidence
Startup time 0.04 ms for one axis 0.04 ms for one axis 0.04 ms for one axis
0.09 ms for four axes 0.09 ms for four axes
0.15 ms for eight axes
Counter” |Number of channels 1 channel

Pulse input method Pulse type selectable: CW/CCW pulse, travel/direction pulse, and phase A/B pulse

Input pulse rate CW/CCW pulse: 2,000,000 (pulse/s)
Travel/direction: 2,000,000 (pulse/s)
Phase A/B (x4): 8,000,000 (pulse/s)
Phase A/B (x2): 4,000,000 (pulse/s)

)

Phase A/B (x1): 2,000,000 (pulse/s

Operation mode Linear counter, ring counter

Counter functions Counter enable function, counter preset function, counter coincidence detection function,
cam-operated switch function, counter latch function, speed measurement function,

positioning start/stop by an external trigger or counter coincidence

Counter Z-phase input 1 input (latch input, present input, and so on can be assigned)

Counter external contact 3 inputs (latch input, present input, enable input, trigger condition of the positioning

pulse output/counter contact output)

(60 mA/10 mA)

(100 mA/10 mA)

input function, and so on can be assigned)
Counter external contact 2 outputs (counter coincidence output, cam-operated switch output, and so on can be
output assigned)

Data backup Flash ROM (100,000 times rewritable)

Current consumption (at 5V DC) 210 mA 240 mA 280 mA

External power supply (24 V DC)*(For | 70 mA 110 mA 200 mA

(190 mA/10 mA)

External wiring

One 48-pin connector
One 14-pin connector

One 48-pin connector
One 14-pin connector

Two 48-pin connectors
One 14-pin connector

External dimensions 28.9 (W) x 100 (H) x 83.2 (D) mm”*

Weight 110g [ 1104 [ 175¢g
Surrounding air temperature range Operating : 0 to 55°C
Storage : -20°C to 75°C

Surrounding humidity range Operating : 10 to 90% RH (non-condensing)

Storage  : 10 to 90% RH (non-condensing)

Surrounding atmosphere Must be free of corrosive gases, flammable gases or heavy dust.

*1: Up to 0.125 ms delay may be added if another axis is in motion.

*2: Not including protrusions (see the external dimension diagram for more details).

*3: When you need to send a counter status change (e.g., counter coincidence and preset input) to the CPU module by an input relay interrupt,
you can use Stop Immediately ACK relays for positioning functions by assigning them to the input relays for counters.

*4: When using the module as a UL approved product, use limited voltage/current circuits or a Class 2 power supply for the external power supply.
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24 Components and Functions
® F3YP22-0P (with two axes), F3YP24-0P (with four axes)

RDY «<————— RDY indicator:
Lit when the internal circuitry is functioning
ERR ‘_“ normally
| YP24-0P POSIT
0 ERR indicator:
Lit when an error occurs
N
- Connector for axes 1 to 4 (48P):
Connects to external I/0O devices such as
servo motors and limit switches
\/

g Connector for a counter (14P):

L————————————— Connects to external I/O devices such as
encoders and contact inputs

® F3YP28-0P (with eight axes)

RDY «<————— RDY indicator:
Lit when the internal circuitry is functioning
ERR ‘_“ normally
YP28-0P POSIT
0 0 ERR indicator:
Lit when an error occurs
| M
Connector for axes 1 to 4 (48P):
Connector for axes 5 to 8 (48P):
Connects to external I/O devices such as
servo motors and limit switches
| |~
010
~—/ |

\—A—/ Connector for a counter (14P):

—— Connects to external I/O devices such as
encoders and contact inputs

Figure 2.1 Front View of the F3YP22-0P, F3YP24-0P, and F3YP28-0P Modules
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External Dimensions

Unit: mm

28.9

<2 24 [
S,

Note: The above diagram is for the F3YP28-0P module.

Figure 2.2 External Dimensions Diagram

Attachment Dimensions

This module requires space for the wiring of the connector for counters.

D (mm)

Min. space 100 min

Figure 2.3  Attaching the Connector for Counters
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2.7

Applicable External Interface Connectors

@® Connectors for external I/0 devices

Fujitsu Component Limited

Connection Applicable Connector Remarks
Soldered FCN-361J048-AU connector Purchase the
FCN-360C048-B connector cover desired connector kit
Crimp-on FCN-363J048 _ housing separately.
FCN-363J-AU contacts
FCN-360C048-B connector cover
Pressure-welded FCN-367J048-AU/F
@® Connectors for counters
Sumitomo 3M Limited
Connection Applicable Connector Remarks
Soldered 10114-3000PE connector Purchase the

10314-52F0-008 connector cover

Pressure-welded

10114-6000EL connector
10314-52F0-008 connector cover

desired connector kit

separately.
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2.8

Terminal Assignments and Connections

For details on the external connection signals, refer to Chapter 12, "Connections and

Wiring."

@® Connectors for external I/O devices

Ay

M

/]

-
L0

/

YP22-0P POSIT

|

YP24-0P POSIT

4

1

/]

-
O

(YP28-0P___rosi ]

—

] 1M

N
|
0

)

.

Axis 2 Z-phase input (-)

Axis 8 Z-phase input (-)

24b | Axis 4 Z-phase input (-) 24a 24b 24a | Axis 6 Z-phase input (-)
23b | Axis 4 Z-phase input (+) | 23a | Axis 2 Z-phase input (+) 23b | Axis 8 Z-phase input (+) | 23a | Axis 6 Z-phase input (+)
22b | Axis 4 pulse output A (+) | 22a | Axis 2 pulse output A (+) 22b | Axis 8 pulse output A (+) | 22a | Axis 6 pulse output A (+)
21b | Axis 4 pulse output A (-) | 21a | Axis 2 pulse output A (-) 21b | Axis 8 pulse output A (-) | 21a | Axis 6 pulse output A (-)
20b | Axis 4 pulse output B (+) | 20a | Axis 2 pulse output B (+) 20b | Axis 8 pulse output B (+) | 20a | Axis 6 pulse output B (+)
19b | Axis 4 pulse output B (-) | 19a | Axis 2 pulse output B (-) 19b | Axis 8 pulse output B (-) | 19a | Axis 6 pulse output B (-)
18b Axis 4 deviation pulse 18a Axis 2 deviation pulse 18b Axis 8 deviation pulse 18a Axis 6 deviation pulse
clear clear clear clear
17b | Pulse output GND? 17a | Pulse output GND? 17b | Pulse output GND” 17a | Pulse output GND”
16b | Axis 3 Z-phase input (-) 16a | Axis 1 Z-phase input (-) 16b | Axis 7 Z-phase input (-) 16a | Axis 5 Z-phase input (-)
15b | Axis 3 Z-phase input (+) 15a | Axis 1 Z-phase input (+) 15b | Axis 7 Z-phase input (+) | 15a | Axis 5 Z-phase input (+)
14b | Axis 3 pulse output A (+) | 14a | Axis 1 pulse output A (+) 14b | Axis 7 pulse output A (+) | 14a | Axis 5 pulse output A (+)
13b | Axis 3 pulse output A (-) 13a | Axis 1 pulse output A (-) 13b | Axis 7 pulse output A (-) | 13a | Axis 5 pulse output A (-)
12b | Axis 3 pulse output B (+) | 12a | Axis 1 pulse output B (+) 12b | Axis 7 pulse output B (+) | 12a | Axis 5 pulse output B (+)
11b | Axis 3 pulse output B (-) 11a | Axis 1 pulse output B (-) 11b | Axis 7 pulse output B (-) | 11a | Axis 5 pulse output B (-)
10b Axis 3 deviation pulse 10a Axis 1 deviation pulse 10b Axis 7 deviation pulse 10a Axis 5 deviation pulse
clear clear clear clear
% Deviation pulse clear 9a Deviation pulse clear 9b Deviation pulse clear 9a Deviation pulse clear
GND™ GND™ GND™ GND™
8b External power supply 8a External power 8b External power supply 8a External power
24 Vin" 24 Vin (GND)" 24 Vin" 24 Vin (GND)"
7b | Axis 4 origin input 7a | Axis 2 origin input 7b | Axis 8 origin input 7a | Axis 6 origin input
6b | Axis 4 forward limit input 6a | Axis 2 forward limit input 6b | Axis 8 forward limit input | 6a | Axis 6 forward limit input
5b | Axis 4 reverse limit input 5a | Axis 2 reverse limit input 5b | Axis 8 reverse limit input | 5a | Axis 6 reverse limit input
4b | Axis 3 origin input 4a | Axis 1 origin input 4b | Axis 7 origin input 4a | Axis 5 origin input
3b | Axis 3 forward limit input 3a | Axis 1 forward limit input 3b | Axis 7 forward limit input | 3a | Axis 5 forward limit input
2b | Axis 3 reverse limitinput | 2a | Axis 1 reverse limit input 2b | Axis 7 reverse limit input | 2a | Axis 5 reverse limit input
1b | Contact input common® | 1a | Contact input common™ 1b | Contact input common™ | 1a | Contact input common~

*1: The external power supply 24 V is common to all axes. Connect one of two connectors or both connectors to the same power supply.
*2: Four contact input commons, four deviation pulse clear GNDs, and four pulse output GNDs are connected, respectively, in the module.
*3: The F3YP22-0P module does not support three and four axes. Never wire the pins for three and four axes on this module.

Figure 2.4

Terminal Assignments and Connections of the Connectors for
External I/O Devices
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@® Connectors for counters

- 5 1 | Counter input A (+) 8 | Counter contact output 1
i i . External power supply 24
=F %EEEHHH: 2 | Counter input A (-) 9 Vin (GND)
3 | Counter input B (+) 10 | Counter contact output 2
oJ o
i i 4 | Counter input B (-) 11 \E/iﬁternal power supply 24
5 | Counter Z-phase input (+) 12 | Counter contact input 1
6 | Counter Z-phase input (-) 13 | Counter contact input 2
7 Counter contact input plus 14 | Counter contact input 3

common

Figure 2.5 Terminal Assignments and Connections of the Connector for Counters
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3.1
3.1.1

3.1.2

Function Overview

This chapter explains the major functions of the positioning module.

Position Control

Positioning Operation
Positioning operation to a specified target position is performed according to the

specified target speed, acceleration time, and deceleration time. You can specify an
absolute position or incremental position as the target position.

You can set an automatic trapezoidal or automatic S-shape curve
acceleration/deceleration as an acceleration/deceleration curve. For each curve, you
can set the acceleration time and deceleration time. When using automatic trapezoidal
acceleration/deceleration, you can set a startup speed.

Speed Speed
Target speed Target speed
Operating “.. Actual speed reached
distance o
Opérating
distance
Time Time
. . Acceleration: " Deceleration time
Acceleration Deceleration time A | | ion/
time time ; ctual acceleration.
: deceleration time

Figure 3.1  Speed and Acceleration/Deceleration Time for Trapezoidal/Trigonometric Curves

Speed Speed
Target speed Target speed

Operating '
distance ; Ac:g:l;zzed

\ : Time

Time
<> <> -
Acceleration Deceleration Acceleration """ Deceleration time
time time time, Actual acceleration/

deceleration time

Figure 3.2  Acceleration/Deceleration Times when Using S-shape Acceleration/Deceleration

Position Data Record Operation

You can perform a positioning operation by a Start Positioning command that
programmatically creates parameters needed for positioning or by a Start Positioning
with Position Data Record command. To use a Start Positioning with Position Data
Record command, you must set parameters in records beforehand and specify only a
record number to start positioning.

You can register up to ten position data records for each axis.
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3.1.3

3.1.4

Table 3.1 Position Data Record
Target Target Accel/ Target . . Startup
R(:lc:rd Position | Position Decel Speed A%;:rﬁfzamtlsc;" D%cr:e:l(':ls(;n Speed
) Mode (pulses) Mode (pulsels) (pulsels)
1 0 0 1 2,000 100 100 0
2 0 131,072 0 2,000 100 100 0
10 1 100,000 1 5,000 250 250 0

Multi-axis Linear Interpolated Operation

To perform a linear-interpolated operation, set the target position, target speed,
acceleration time, and deceleration time, and execute a Start Positioning command (or a
Start Positioning with Position Data Record command) simultaneously for all axes to be

interpolated.
In this operation, set the same acceleration and deceleration times to all

concerned. Set the startup speed for all axes concerned to 0, and then calculate

axes

and set the ratio of the target speeds of those axes so that it equals to the ratio of

the travels of those axes.

Speed p Y axis

Target speed of X axis

—<D

Target speed of
Y _axis

Travel of X axis

Travel of Y axis

Time

Deceleration time Travel of X axis

Multi-axis Linear Interpolated Operation (Example of Biaxial Operation)

Acceleration time

Figure 3.3

Target Position Change Operation

You can change the target position during a positioning operation. The Change Target

Position command cannot change the target speed, acceleration, or deceleration. If a
Change Target Position command is issued during acceleration/deceleration or a
change in speed, the execution of the command is suspended until the start of the
constant-speed operation or until the axis stops. When the Change Target Position

command is being executed, no commands other than Decelerate-and-Stop and Stop

X axis

Immediately are available. You can use a position data record for target position change

operation.
Speed Speed
- Time -
Start 1 T — > Start 1 T
Request to change Request to change
target position target position
Figure 3.4 Behavior When the Target Position Is Changed

Time
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3.1.5 Positioning Operation with Resetting Current Position

You can perform positioning operation after setting the current position to "0".

By executing a single command, you can execute a Set Current Position command to
write "0" for the current position and then execute a Start Positioning command.

This operation is useful for control that repeats an operation in a single direction
because it can avoid an overflow error that occurs if the operating range (32 bit) of the
positioning module is exceeded.

Speed
Time
1 1 T
Start positioning with Target position  Start positioning with Target position
resetting current (position: 1000) resetting current (position: 1000)
position (position: 0) position (position: 0)

Figure 3.5 Positioning Operation with Resetting Current Position

3.1.6 Target Position Change with Resetting Current
Position

You can perform a positioning operation with Resetting Current Position during a
positioning operation.

This operation changes the current position so that the current target position becomes
"0", and then performs a positioning operation toward the new target position.

The target position can be set only to a positive value during a forward operation or a
negative value during a reverse operation. (Note that the operation direction cannot be
changed in a target position change operation.)

Speed

Time
i 1 B T
Start Change target position Target position
positioning  with resetting current  (position: 1000)
position (position: 600)
| During a positioning operation toward the target position 1000,
when the current position is 600 (and remaining travel is 400),
a request occurs to change the target position to 1200 with

Speed a current position reset.

— >
Time
1 1 T
Change target position Last target Target position
with resetting current position (position: 1200)
position (position: -400) (position: 0)
“—

Changing the target position
(The current position is a negative value.)

Figure 3.6  Target Position Change Operation with Resetting Current Position
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3.2.1

3.2.2

Speed Control
Speed Control Operation

This operation moves an axis continuously in a single direction according to the
specified target speed, acceleration time, and deceleration time.

You can set an automatic trapezoidal or automatic S-shape acceleration/deceleration as
an acceleration/deceleration curve. For each curve, you can set the acceleration time
and deceleration time. When using automatic trapezoidal acceleration/deceleration, you
can set a startup speed. You can request to change the speed during a speed control
operation.

Speed

Time

T T 1 1
Request to Request to Request to Request to
change speed change speed change speed decelerate and stop

Figure 3.7 Behavior When Speed Control Starts and Speed Changes Are Requested

Speed Control to Position Control Switchover

During a speed control operation, you can specify a target position (travel distance) so
that the operation can stop at the target position.
When speed control is switched to position control, the current position is set to "0".

Switchover to position control can be set to be performed not only when a command
request occurs from the CPU module but also when an edge input occurs for the
encoder Z-phase.

Speed

Target position (travel)

Time

Speed control Position control

Request to switch to position control

Figure 3.8 Speed Control to Position Control Switchover (without Z-phase counts)

Speed
Target position (travel)
Time
Speed control ) Position control
Request to switch to position control
Z-phase—l_l 1 1 1 1 I
Figure 3.9 Speed Control to Position Control Switchover (with Z-phase counts, two rising

edges)
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3.3

3.3.1

Origin Search

There are two ways to perform origin search: automatic and manual. In automatic origin
search, the origin search behavior is defined by registered parameters. In manual origin
search, the origin search behavior is arbitrarily defined by an application program.

Automatic Origin Search

Before initiating automatic origin search, you must first set the AOS Mode and other
registered parameters for automatic origin search.

In automatic origin search, a series of origin search movements will be automatically
carried out up to Z-phase detection according to the settings of the registered
parameter.

In Z-phase detection, when the number of Z-phase pulses defined in the AOS Z-phase
Search Count parameter is detected, the axis stops immediately. The stop position is
defined as the origin (the value of the origin is defined in the AOS Offset parameter). A
deviation pulse clear signal is then output for a period specified in the AOS Deviation
Pulse Clear Time parameter.

The automatic origin search has two modes: mode 0 and mode 1. Mode 0 uses the
origin switch input, whilst mode 1 does not use the origin switch input but uses the
forward/reverse limit switch input instead.

For details on automatic origin search behavior, see Section 8.6.2, "Automatic Origin
Search."

@® Automatic Origin Search (0: Origin input is used)

- If the axis is on the forward direction side of the origin switch at origin search
start

Search speed Qe
Search speed 2w frrrereiiinns
Startup speed .........................................
Z-phase pulse j|_
Forward limit Origin Reverse limit

- If the axis is right on the origin switch (with the origin switch input on) at
origin search start

Search SPEEd 2:--- - e
Startup SPEEd +---xwrrvrerrireen

Z-phase pulse J'—

] [

Forward limit Origin Reverse limit

- If the axis is between the origin and the reverse limit switch at origin search
start

Search speed PP g

Search Speed 2+ e <

Startup Speed -« .................

Z-phase pulse J'—

Forward limit Origin Reverse limit
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- If the axis is right on the reverse limit switch at origin search start

Search SPeed 2:- e < ﬁ

Startup speed -+ weeererenrnnin o .......................................

Z-phase pulse J'—

] [

Forward limit Origin Reverse limit

Figure 3.10 Automatic Origin Search (mode 0, reverse direction search)

@® Automatic Origin Search (1: Origin input is not used)

- If the axis is away from the reverse limit switch at origin search start

Search speed 1

»
»

Search Speed Y P

Startup SPeed -+ frrweerereeee L
\ A

Z-phase pulse j—

o —

Forward limit Reverse limit

- If the axis is right on the reverse limit switch at origin search start

Search speed 2
Startup speed

Z-phase pulse J'—

— —

Forward limit Reverse limit

Figure 3.11 Automatic Origin Search (mode 1, reverse direction search)
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3.3.2

Manual Origin Search

In manual origin search, the module searches for the origin according to the command
parameter values as it detects changes in external contact inputs. When the required
change is detected, it either stops or shifts to Z-phase search.

If configured to perform Z-phase search, the module counts the number of Z-phase
pulses defined by the Z-phase Search Count parameter, and then stops the axis
immediately. The stop position is taken as the origin. The module then outputs a
deviation pulse clear signal for a duration defined by the Deviation Pulse Clear Time
parameter. If the Z-phase Search Count is set to 0, no deviation pulse clear signal is
generated.

To perform an origin search at two different speeds or to change the operation direction
according to the state of an external contact input detected during origin search, split the
origin search process into different phases, varying the parameters for each phase, and
perform manual search operations. This strategy allows you to customize your origin-
search operation to a desired search pattern.

For details on manual origin search behavior, see Section 8.6.1, "Manual Origin
Search."

Rise in contact input

v

When "Ignore" is specified

When "Z-phase Search" is ;Egﬁa“égﬁg getected
specified v
When "Decelerate & Stop" is
specified \
When "Stop Immediately" is
specified 4

Figure 3.12 Manual Origin Search

IM 34MO6H55-04E  1st Edition : Jan 31, 2013-00



3.4

3.4.1

3.4.2

Manual Control

There are two types of manual control: jog and manual pulse generator mode.

In both jog and manual pulse generator mode, you can specify whether to stop the
operation with an error (a pulse overflow error) or continue it as unlimited rotation, if the
operating range (32 bit) of the positioning module is exceeded. During a jog or manual
pulse generator mode operation, error detection on forward and reverse limit values is
not performed. (Note that a forward/reverse limit error does not occur.)

Jog
You can use a jog operation to operate a motor manually.

You can specify the target speed, acceleration time, and deceleration time for a jog
operation, or even change the speed during a jog operation.

Speed
End

Start

Time

Forward jog

Figure 3.13 Jog Operation (Forward Direction, Automatic Trapezoidal
Acceleration/Deceleration)

Manual Pulse Generator Mode

In manual pulse generator mode, you can operate a motor manually by using a manual
pulse generator connected to the counter input.

The number of input pulses of a manual pulse generator and the movement amount for
a motor satisfy the following relational expression:

Motor movement amount
= Number of input pulses x Manual Pulse Generator M Value /
Manual Pulse Generator N Value

You can set a value between 1 through 32,767 for the Manual Pulse Generator M Value
and Manual Pulse Generator N Value. You can also set a first order lag filter for the
counter input.

In manual pulse generator mode, the speed is limited by the target speed. Any input
pulses exceeding the target speed are stored and output when the speed falls below the
target speed.

Speed

Manual pulse generator input

— — — —Target speed

/ Actual output

Figure 3.14 Manual Pulse Generator Mode

Time
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Speed Change Operation

You can change the operation speed during a positioning operation, speed control
operation, or jog operation.

The following restrictions apply to changing the speed during an operation.

The speed cannot be changed during a positioning operation if the speed change
prevents the axis from stopping at the target position during an acceleration,
deceleration, speed change, or target position change operation.

Any speed change operation during a speed control or jog operation is suspended until
a constant speed operation starts.

Speed

Time

Start 1 T T
Request to Request to

change speed  change speed

Figure 3.15 Changing Speed during a Positioning Operation
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3.6

3.6.1

3.6.2

Counter Functions

The module has a counter input channel that allows input at up to 8 Mpps, three high-
speed contact inputs for a counter, and two high-speed contact outputs for a counter.

General counter functions, such as the counter enable/disable control function, counter
latch function (two channels), and counter preset function, are available.

A change in counter input states can be used as a trigger condition for a positioning
operation.

When the counter functions are used in a positioning operation, the module can detect
the position of an external device and start positioning based on the position on an index
table or the movement amount on a conveyor.

Counter Coincidence Detection

This function detects the coincidence of two setting values. Coincidence detection can
be specified for a trigger condition of a positioning operation or for a high-speed contact

output.
/ Preset Counter
Caincidence Value N

Time

Counter current position

[Counter coincidence
detection N]

Counter Bit Status |

Counter Coincidence Detection N |_|
Latch Clear Request

Figure 3.16 Counter Coincidence Detection (N = 1, 2)

Counter Zone Coincidence Detection

This function detects the coincidence of up to 16 zones. The module internally performs
comparison operations at up to a 1 us interval. If the counter value does not remain in
the range (or out of the range) for 1 us or more, the module may not detect the
coincidence.

Counter current position

Counter zone N upper limit

Counter zone N lower limit

Time

Counter Bit Status
[Zone N coincidence]

Figure 3.17 Counter Zone Coincidence Detection (N =1 to 16)
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3.7

Trigger Functions

You can specify a trigger condition for a positioning operation, speed control operation,
or decelerate and stop operation.

You must issue a command with a trigger beforehand in the same procedure as the
standard command, and when the trigger occurs, the specified operation starts
immediately.

Speed

Time

Execute Command output relay —|

Execute Command ACK input |_|
relay

Positioning Completed input relay ", |_
"Waiting for trigger input" status 4,—_|

Satisfaction of the trigger
condition

Figure 3.18 Trigger Functions (Example of a Start Positioning Command with a Trigger)

@ Software Trigger

A trigger can be activated by an application program.

When a WRITE instruction from the CPU module writes "1" to the trigger-specific
"Software Trigger Request" parameter, the trigger is activated.

@ External Contact Input Trigger

A trigger can be activated when an external contact input is ON for an axis.

You can use a reverse limit input, forward limit input, or origin input for the external
contact input.

® Counter Status Trigger

A trigger can be activated by a status change of a counter function.

You can use, for example, the ON status of counter coincidence detection 1 and 2, or
the ON status of counter contact inputs 1 to 3.

® Counter Zone Coincidence Trigger

A trigger can be activated when the zone coincidence detection of a counter function is

You can specify Zone Coincidence Detection 1 to 16 as a trigger condition.

® Positioning Completed Input Relay Trigger

A trigger can be activated when a Positioning Completed input relay is ON for another
axis.
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3.8 Save to/lnitialize Flash Memory
® Save to Flash Memory

After specifying parameters, you can save the parameters to the flash memory in this
module.

At power up or system reset, the content of the flash memory is automatically reloaded
to the parameters.

Table 3.2 List of Parameters to Be Saved to the Flash Memory

Parameters to Be Saved
Registered parameters for each axis (parameters specified by a Set Registered Parameters command)
Position data records
Counter registered parameters (parameters specified with Counter Registered Parameters Request)
Part of counter control parameters

(Counter Preset Value, Preset Counter Coincidence Value 1 to 2, Counter Zone 1 to 16 Lower Limit/Upper
Limit)

@ Initialize Flash Memory

You can initialize the parameters saved in the flash memory to the factory defaults.

ﬁ CAUTION

- As there is a limit to the number of times data can be written to the flash memory
(100,000 times max.), you should save the parameters to the flash memory only
when required.

- The module operates properly even if you do not save all parameters to the flash
memory.

(When you use an application program that is configured from the CPU module at
power up, you do not need to save parameters to the flash memory.)
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4,

Preparing for Operation

Figure 4.1 shows the procedure flowchart for operation preparation. For details on the

task in each box, refer to the table on the next page.

QD)

Design the positioning system

v

(2)

Mount the positioning module to the
base module

[
L

y

(3)

Install and set up external equipment

v

(4)

Connect the external equipment and
the positioning module

v

(5)

Create, set up, and save registered
parameters

v

(6)

Check physical connection and
operation

Operation OK?

YES

\ 4

y

(7

Create an application program

y

Test run

e

YES

(9)

Actual operation

v

(10)

Maintenance

Figure 4.1

Flowchart for Operation Preparation
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Table 4.1 Description and Reference for Each Task
Task Description See Also
Design the system after understanding the functions and | - 1. Overview
(1) usage of the positioning module and external devices. - 2. Specification
- 3. Function Overview
(2) Mount the positioning module to the base module. - 12.1 Attaching and Detaching Modules
Install and set up external devices such as - User's manuals for external devices
(3) motors/drivers and various limit switches by referring to
their respective instruction manuals.
Connect the positioning module to external devices such | - 12.2. Signal Specifications
4) as motors/drivers and other limit switches. Connect 1/0 -12.3 Examples of Connections to
modules to external devices as required. Motors/Drivers
- User's manuals for external devices
Use a program to create registered parameters and - 5. Input/Output Relays
counter registered parameters and to set the data in the | - 6. Positioning Parameters and Statuses
5) positioning module. - 7. Counter Parameters and Statuses
- 8.3 Set Registered Parameters
- 9.3 Set Counter Registered Parameters
- User's manuals for external devices
Use a program to check physical connections to external | - 5. Input/Output Relays
devices (i.e., check contact input statuses). Perform a - 6. Positioning Parameters and Statuses
jog or other operations to check the behavior. - 7. Counter Parameters and Statuses
- 8. Positioning Programs
(6) - 9. Counter Programs
- 12.2 Signal Specifications
-12.3 Examples of Connections to
Motors/Drivers
- User's manuals for external devices
Create a program to perform an application. - 5. Input/Output Relays
- 6. Positioning Parameters and Statuses
(7) - 7. Counter Parameters and Statuses
- 8. Positioning Programs
- 9. Counter Programs
Debug the program and adjust the positioning - 5. Input/Output Relays
operations. - 6. Positioning Parameters and Statuses
(8) - 7. Counter Parameters and Statuses
- 8. Positioning Programs
- 9. Counter Programs
Start the actual operation. Monitor the positioning - 5. Input/Output Relays
9) operation as needed. - 6. Positioning Parameters and Statuses
- 7. Counter Parameters and Statuses
When an error or warning occurs, identify the possible - 11. Errors and Troubleshooting
(10) causes by referring to the error codes, and troubleshoot

accordingly.
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Input/Output Relays

The positioning module has 32 output relays and 32 input relays for interfacing to the
FA-M3 CPU module.

j@kCAUﬂON

- For the F3YP22-0P module, NEVER set the output relays for axes 3 to 8; moreover,
input relays for axes 3 to 8 have no meaning.

- For the F3YP24-0P module, NEVER set the output relays for axes 5 to 8; moreover,
input relays for axes 5 to 8 have no meaning.

- For the F3YP28-0P module, when you specify to use the counter input relays, the
Stop Immediately ACK relays for axes 5 to 8 become unavailable. In this case, use
the Positioning Completed relays instead of the Stop Immediately ACK relays.

ﬁ CAUTION

- For a multiple CPU system, specify only one CPU module that uses this module.
For details on configuration settings, refer to "FA-M3 Programming Tool WideField3
(Offline)" (IM 34M06Q16-02E).

A@XCAUHON

- When you assign refreshing of input/output relays of the module to the sensor
control block in the input/output settings for the configuration of the CPU module,
operations (such as parameter download, action test) by the ToolBox for Positioning
Modules cannot be performed. When you want to use the ToolBox for Positioning
Modules, do not assign input/output refreshing to the sensor control block. For
details on configuration settings, refer to " FA-M3 Programming Tool WideField3
(Offline)" (IM 34M06Q16-02E).
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Input Relays

Table 5.1 lists the input relays available in the positioning module.

An interrupt signal can be sent to the CPU module by changing the state of an input
relay from off to on.

Note that "O0O0O" in the table represents the number of the FA-M3 slot where the
positioning module is installed.

For the F3YP28-0P module, when you need to send a counter status change (e.g.,
counter coincidence detection and external counter latch request) to the CPU module by
using input relays, you can assign Stop Immediately ACK relays for positioning functions
to the input relays. For the F3YP28-0P module, when you use the counter input relays,
the Stop Immediately ACK relays for axes 5 to 8 become unavailable.

Table 5.1 List of Input Relays
Inpu:kI:{elay Signal Description Relationship with Other Relays
XOOO01 AX1 Execute Command |Turns on when command execution for axis 1 is |Turning off YOOO33 turns off this
ACK successfully completed. relay.
XOO0o02 AX2 Execute Command |Turns on when command execution for axis 2 is |Turning off YOOO34 turns off this
ACK successfully completed. relay.
XOO0o3 AX3 Execute Command [Turns on when command execution for axis 3 is |Turning off YOOO35 turns off this
ACK successfully completed. relay.
XOOOo4 AX4 Execute Command |Turns on when command execution for axis 4 is | Turning off YOOO36 turns off this
ACK successfully completed. relay.
XOooos AX5 Execute Command |Turns on when command execution for axis 5is |Turning off YOOO37 turns off this
ACK successfully completed. relay.
XOOoos AX6 Execute Command [Turns on when command execution for axis 6 is |Turning off YOOO38 turns off this
ACK successfully completed. relay.
XOOoo7 AX7 Execute Command [Turns on when command execution for axis 7 is |Turning off YOOO39 turns off this
ACK successfully completed. relay.
XOOOo8 AX8 Execute Command |Turns on when command execution for axis 8 is |Turning off YOO O40 turns off this
ACK successfully completed. relay.
XOOoo9 AX1 Stop Immediately Turns on when a Stop Immediately command for |Turning off YOOOO41 turns off this
ACK axis 1 is successfully completed. relay.
xOOo10 AX2 Stop Immediately  [Turns on when a Stop Immediately command for [Turning off YOOO42 turns off this
ACK axis 2 is successfully completed. relay.
XOOoO11 AX3 Stop Immediately Turns on when a Stop Immediately command for |Turning off YOO O43 turns off this
ACK axis 3 is successfully completed. relay.
xOoo12 AX4 Stop Immediately Turns on when a Stop Immediately command for |Turning off YOO O44 turns off this
ACK axis 4 is successfully completed. relay.
.. |AX5 Stop Immediately  (Turns on when a Stop Immediately command for [Turning off YOIOIO45 turns off this
XOoo13™ |ACK axis 5 is successfully completed. relay.
/Counter Input Relay 1 /Turns on the flag assigned to the counter relay 1.|/-
.. |AX6 Stop Immediately  Turns on when a Stop Immediately command for [Turning off YOIOIO46 turns off this
XOoo14™ |ACK axis 6 is successfully completed. relay.
/Counter Input Relay 2 |/Turns on the flag assigned to the counter relay 2.|/-
AX7 Stop Immediately Turns on when a Stop Immediately command for |Turning off YOOO47 turns off this
XOoo15™ |ACK axis 7 is successfully completed. relay.
/Counter Input Relay 3 |/Turns on the flag assigned to the counter relay 3.|/-
AX8 Stop Immediately Turns on when a Stop Immediately command for |Turning off YOO O48 turns off this
XOooo1e™ |ACK axis 8 is successfully completed. relay.

/Counter Input Relay 4

/Turns on the flag assigned to the counter relay 4.

/-
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Inpu:kI:{elay Signal Description Relationship with Other Relays
XO0O0O017  [AX1 Error Detected Turns on when an error occurs on axis 1. -
XOOO18  [AX2 Error Detected Turns on when an error occurs on axis 2. -
XOO019  |AX3 Error Detected Turns on when an error occurs on axis 3. -
XOO0O20 |AX4 Error Detected Turns on when an error occurs on axis 4. -
XOOO21  [AX5 Error Detected Turns on when an error occurs on axis 5. -
XOOO22  [AX6 Error Detected Turns on when an error occurs on axis 6. -
XOO0O23 |AX7 Error Detected Turns on when an error occurs on axis 7. -
XOO0O24 |AX8 Error Detected Turns on when an error occurs on axis 8. -
XxOoo2s AX1 Positioning Turns on when a positioning operation for axis 1 |
Completed is completed.
XOOO26 AX2 Positioning Turns on when a positioning operation for axis 2 |
Completed is completed.
AX3 Positioning Turns on when a positioning operation for axis 3
e — Completed is completed. ]
XOOO28 AX4 Positioning Turns on when a positioning operation for axis 4 |
Completed is completed.
XOOO29 AX5 Positioning Turns on when a positioning operation for axis 5 |
Completed is completed.
XOOO30 AX6 Positioning Turns on when a positioning operation for axis 6 |
Completed is completed.
AXT7 Positioning Turns on when a positioning operation for axis 7
A —— Completed is completed. ]
XOOO32 AX8 Positioning Turns on when a positioning operation for axis 8 |
Completed is completed.

*1: For the F3YP22-0P and F3YP24-0P modules, these input relays work as the counter input relays 1 to 4.
For the F3YP28-0P module, you can select whether to use them as the Stop Immediately ACK relays for positioning
functions or as the counter input relays 1 to 4.
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Output Relays

Table 5.2 lists the output relays available in the positioning module.

Note that "O0O00O" in the table represents the number of the FA-M3 slot where the
positioning module is installed.

Table 5.2 List of Output Relays
Outp;lltol.ielay Signal Description Relationship with Other Relays
YOOO33  |AX1 Execute Command Request to execute a command for axis 1 ;%Etggﬁ:gg toﬂ:étgzroﬁc.)nﬁrming that
YOOO34 |AX2 Execute Command Request to execute a command for axis 2 ;%Etgggﬂzg ?Jfrr?ef}tgzgﬁc.)nfirming that
YOOO35 |AX3 Execute Command Request to execute a command for axis 3 ;I'(lIJ]rrlm:ltg(s)srehlg)S/ ?Ljfr:;tdegﬁc.mfirming that
YOOO36 |AX4 Execute Command Request to execute a command for axis 4 ;I}gratg(s) ‘ﬁ:gg ?Lﬁr?étgzl;)ﬁc.)nﬁrming that
YOOO37  |AX5 Execute Command Request to execute a command for axis 5 %E@Sgﬁg ?Lﬁr?étgzl;)ﬁc.)nﬁrming that
YOOO38 |AX6 Execute Command Request to execute a command for axis 6 ;%Etgggehlgg ?Ljfr:ef}tdegﬁc.mfirming that
YOOO39 |AX7 Execute Command Request to execute a command for axis 7 ;I'(lIJ]rrlm:ltg(s);ehlg)S/ ?Ljfr:ef}tdegﬁc.mfirming that
YOOO40 |AX8 Execute Command Request to execute a command for axis 8 ;%Etggéi:gg ?Lﬁr?étgzl;)ﬁc.)nﬁrming that
YOOO41  [AX1 Stop Immediately Request to stop axis 1 immediately ;lgr&ltgggrilzg ?Jfrr?ef}tgzgﬁc.)nfirming that
YOOO42 |AX2 Stop Immediately Request to stop axis 2 immediately ;I'(lIJ]rrlm:ltg?Orehlg)S/ ?Ljfr:ef}tdegﬁc.mfirming that
YOOO43 |AX3 Stop Immediately Request to stop axis 3 immediately ;%Etg?{ﬂ:g &T:&egﬁ?nﬁrming that
YOOO44 (AX4 Stop Immediately Request to stop axis 4 immediately %E@?ﬁiﬁ ?Lﬁr?étgzl;)ﬁc.)nﬁrming that
YOOO45 |AX5 Stop Immediately Request to stop axis 5 immediately ;%Etg?:;ehlgg ?Ljfr:ef}tdegﬁc.mfirming that
YOOO46 |AX6 Stop Immediately Request to stop axis 6 immediately ;F(mgratg? ‘{er:?s/ ?Lﬁr?;tdegﬁc.mfirming that
YOOO47  |AX7 Stop Immediately Request to stop axis 7 immediately ;%Etg?gi:gg ?Lﬁr?étgzl;)ﬁc.)nﬁrming that
YOOO48 |AX8 Stop Immediately Request to stop axis 8 immediately Turn this relay off after confirming that

XOOO16 has turned on.

Output Relay

No. Signal Description Relationship with Other Relays
YOOO49 |AX1 Forward Jog Forward jog request for axis 1
YOOO50  |AX2 Forward Jog Forward jog request for axis 2
YOOO51 |AX3 Forward Jog Forward jog request for axis 3
YOOO52 |AX4 Forward Jog Forward jog request for axis 4
YOOO53  |AXS Forward Jog Forward jog request for axis 5
YOOO54 |AX6 Forward Jog Forward jog request for axis 6
YOOO55 |AX7 Forward Jog Forward jog request for axis 7
YOOO56 |AX8 Forward Jog Forward jog request for axis 8
YOOO57 |AX1 Reverse Jog Reverse jog request for axis 1
YOOO58 |AX2 Reverse Jog Reverse jog request for axis 2
YOOO59 |AX3 Reverse Jog Reverse jog request for axis 3
YOOO60 |AX4 Reverse Jog Reverse jog request for axis 4
YOOO61 |AX5 Reverse Jog Reverse jog request for axis 5
YOOO62 |AX6 Reverse Jog Reverse jog request for axis 6
YOOO63 |AX7 Reverse Jog Reverse jog request for axis 7
YOOO64 |AX8 Reverse Jog Reverse jog request for axis 8
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5.3 Behavior of Input/Output Relays

B Input Relays

® Execute Command ACK Relay (XOOO01 to XOOC1108)

This relay turns on if the Execute Command relay (YOOO33 to YOOOA40) is turned on
and a command has been successfully executed.

It does not turn on if the operation has not been successfully executed (due to an error,
etc.).

It turns off when the Execute Command relay (YOOO33 to YOIOO40) is turned off.

® Stop Immediately ACK Relay (XOOO09 to XOIO116)
This relay turns on if the Stop Immediately relay (YOOO41 to YOOO48) is turned on
and the stop immediately operation has been successfully executed.

It does not turn on if the operation has not been successfully executed (due to an error,
etc.).

It turns off when the Stop Immediately relay (YOOO41 to YOOOA48) is turned off.
@ Error Detected Relay (XOOO17 to XOOO124)

When an error occurs on a particular axis, the Error Detected relay for that axis turns on.
To identify an error, check the error code stored in the Error Status.

Executing the Reset Error command resets the error condition and turns off the Error
Detected relay.

An error arising from a Set Registered Parameters command (error code 20000)
cannot be reset with the Reset Error command. Run the Set Registered Parameters
command again with proper data.

@ Positioning Completed Relay (XOOO25 to XOOO32)

This relay is on when the axis is in the Positioning Completed status (i.e., when the axis
is at rest). It is off during a positioning or jog operation (i.e., when the motor is in motion).
In addition, it is also off during a trigger waiting state in a positioning operation.

@ Counter Input Relay (XOOO13, XOO0O14, XOOO15, XOOO16)

You can assign some of the counter statuses (e.g., counter coincidence detection,
external counter latch request) to the input relays. By assigning them to the input relays,
you can notify the CPU module of a counter status change as an input relay interrupt.

For details on assignment methods and assignment contents, see Chapter 9.

For the F3YP28-0P module, when you use the counter input relays, the Stop
Immediately ACK relays for axes 5 to 8 become unavailable. In this case, use the
Positioning Completed relays instead of the Stop Immediately ACK relays.
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B Output Relays
® Execute Command Relay (YOOO33 to YOI40)

Turning on one of these relays starts an operation specified by a command code stored
in the command parameter for each axis.

When the operation specified by the command code has been successfully executed,
the Execute Command ACK relay (XOOOO01 to XOOOO8) turns on.

Turning off the Execute Command relay turns off the Execute Command ACK relay
(XOO0Oo01 to XOO0O08).

@® Stop Immediately Relay (YOIOO41 to YOI[48)

Turning on one of these relays causes the axis concerned to stop immediately without
going through deceleration.

When the Stop Immediately operation has been successfully executed, the Stop
Immediately ACK relay (XOOOO09 to XAOO16) turns on.

Turning off the Stop Immediately relay turns off the Stop Immediately ACK relay
(XOO0Oo09 to XOOO16).

For the F3YP28-0P module, when you use the counter input relays, the Stop
Immediately ACK relays for axes 5 to 8 become unavailable. In this case, use the
Positioning Completed relays instead of the Stop Immediately ACK relays.

® Forward Jog Relay (YOOO49 to YOIOOI56)

The axis moves in the forward direction as long as this relay stays on.

® Reverse Jog Relay (YOOOS57 to YOIOI64)

The axis moves in the reverse direction as long as this relay stays on.
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Positioning Parameters and

Statuses

Table 6.1 shows the layout of the parameter area and status area for the positioning

module. For details, refer to Sections 6.1 and 6.2.

Table 6.1 Layout of the Parameter and Status Areas

Data Position No.
(Word Basis)

Description

0001 to 0040
0041 to 0080
0081 to 0100

AX1 Registered Parameters
AX1 Command Parameters
AX1 Status

0101 to 0140
0141 to 0180
0181 to 0200

AX2 Registered Parameters
AX2 Command Parameters
AX2 Status

0201 to 0240
0241 to 0280
0281 to 0300

AX3 Registered Parameters
AX3 Command Parameters
AX3 Status

0301 to 0340
0341 to 0380
0381 to 0400

AX4 Registered Parameters
AX4 Command Parameters
AX4 Status

0401 to 0440
0441 to 0480
0481 to 0500

AX5 Registered Parameters
AX5 Command Parameters
AX5 Status

0501 to 0540
0541 to 0580
0581 to 0600

AX6 Registered Parameters
AX6 Command Parameters
AX6 Status

0601 to 0640
0641 to 0680
0681 to 0700

AX7 Registered Parameters
AX7 Command Parameters
AX7 Status

0701 to 0740
0741 to 0780
0781 to 0800

AX8 Registered Parameters
AX8 Command Parameters
AX8 Status

0801 to 0980

Counter Parameters and Statuses

0981 to 1000

Common Statuses for All Axes

1001 to 1100

AX1 Position Data Record

1101 to 1200

AX2 Position Data Record

1201 to 1300

AX3 Position Data Record

1301 to 1400

AX4 Position Data Record

1401 to 1500

AX5 Position Data Record

1501 to 1600

AX6 Position Data Record

1601 to 1700

AX7 Position Data Record

1701 to 1800

AX8 Position Data Record

1801 to

(System reserved)
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B Reading and Writing Two-word Data

Among the positioning parameters and statuses given in Tables 6.2 to 6.14, those listed
with two data position numbers are two-word data. The smaller data position number
contains the low-order word, and the larger data position number contains the high-order
word.

Each data position number corresponds to a word. Use only READ and WRITE
instructions on a word basis when accessing from a CPU program.

Only for specific statuses, by using a long-word-basis READ instruction (READ L
instruction), concurrency of the high-order word and low-order word of two-word data is
assured. Note that data position numbers used in a long-word-basis READ L instruction
are different from the ones used in a word-basis READ instruction.

For details on the statuses that can be used by a long-word-basis READ instruction and
the data position numbers for a READ L instruction used from the CPU module, see
Table 6.13.

Z@ CAUTION

When a word-basis READ instruction is used from the CPU module to read two-word
data, concurrency of the high-order word and low-order word of two-word data is not
assured due to conflicts between the timing of reading from the CPU module and the
data update period of the positioning module.

A@ CAUTION

Data concurrency cannot be assured when reading from a BASIC CPU because a
BASIC CPU cannot perform long-word access to the positioning module.

B Units of Speed Data

The positioning module supports two types of units of speed data. You can specify the
unit of speed data by the command speed unit selection of the Speed Mode Selection
registered parameter. Usually specify "1: pulse/s". "0: (1/65536) pulse/ms" is the unit of
speed supported for compatibility with the F3YP14-ON and F3YP18-0N positioning
modules. Select this unit only when you use a program coded for the previous models.
For details on handling speed data in "0: (1/65536) pulse/ms" units, see Appendix 2,
"Handling Compatible Speed Units for F3YP14-0N/ F3YP18-0N."
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6.1
6.1.1

Parameters
List of Registered Parameters

At power up or system reset, the contents of the flash memory are automatically
reloaded to the registered parameters. To change the settings of the registered
parameters, write new parameter settings from the CPU module, and execute the Set

Registered Parameters command.

Table 6.2

List of Registered Parameters

Data Position
No.
(Word Basis)

Parameter

Description

See
Also

*01

Speed Mode Selection

Bit 0: Maximum speed selection
0: Standard mode, 1: High-speed mode

Bit 1: Command speed unit selection
0: (1/65536) pulse/ms, 1: pulse/s

Bit 2: Acceleration/deceleration time unit selection
0: ms, 1: 0.01 ms (10 us)

[Factory default: 0]

6-5

*02

Pulse Output Mode

0: CW/CCW pulse
1: Travel/direction
2: Phase A/B (x4)
3: Phase A/B (x2)
4: Phase A/B (x1)
[Factory default: 0]

*03

Motor Direction Selection

0: Forward movement produces CW pulse output
1: Reverse movement produces CW pulse output
[Factory default: 0]

6-8

04

Contact Input Setting

$0000 or greater (bit data for each contact)
(Settings for NO contact, NC contact, and filter)
[Factory default: 0]

6-8

*05/*06

Forward Limit

-2,147,483,648 to 2,147,483,647 [pulses]
[Factory default: 2,147,483,647]

6-9

*07/*08

Reverse Limit

-2,147,483,648 to (Forward Limit -1) [pulses]
[Factory default: -2,147,483,648]

6-9

*09/*10

Speed Limit

1 to 7,996,000 [pulse/s]

1 to 524,025,856 [(1/65536) pulse/ms]

(The unit varies depending on the setting of the
command speed unit selection of the Speed Mode
Selection. The upper limit is restricted by the maximum
speed selection and the pulse output mode.)

[Factory default: 32,751,616 [(1/65536) pulse/ms]]

11

AOS Mode

0: Use origin switch
1: Do not use origin switch (limit switch)
[Factory default: 0]

6-9

*12

AOS Direction

0: Reverse, 1: Forward
[Factory default: 0]

6-9

*13/*14

AOS Speed 1

1 to Speed Limit [command speed unit ']
[Factory default: 655360 [(1/65536) pulse/ms]]

6-10

*156/*16

AOS Speed 2

1 to AOS Speed 1 [command speed unit ']
[Factory default: 65536 [(1/65536) pulse/ms]]

6-10

*17/*18

AOS Startup Speed

0 to AOS Speed 2 [command speed unit ']
[Factory default: 0 [(1/65536) pulse/ms]]

6-10

*19

AOS Acceleration Time

0 to 32767 [acceleration/deceleration time unit*’]
[Factory default: 1000 [ms]]

6-10

*20

AOS Deceleration Time

0 to 32767 [acceleration/deceleration time unit*?]
[Factory default: 1000 [ms]]

*21

AOS Z-phase Edge
Selection

0: Rising edge, 1: Falling edge
[Factory default: 0]

*22

AOS Z-phase Search Count

0 to 32767 [pulses]
[Factory default: 0]

*23/*24

AOS Z-phase Search Range

010 2,147,483,647/A0OS Z-phase Search Count [pulses]
[Factory default: 2,147,483,647]

*25

AOS Deviation Pulse Clear
Time

0 to 32767 [ms]
[Factory default: 1000]

*26/*27

AOS Offset

-2,147,483,648 to 2,147,483,647 [pulses]
[Factory default: 0]
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Do not set a value other than 0.

*28 (System reserved) [Factory default: 0] -
0: Detect an overflow error during jogging or MPG mode
%09 Unlimited Rotation Setting 1: Ef)ggt detect an overflow error during jogging or MPG 6-12
[Factory default: 0]
0: Do not use Z-phase filter
1: Use at frequency of 1 Mpps or less
*30 Z-phase Setting 2: Use at frequency of 500 Kpps or less. 6-13
3: Use at frequency of 100 Kpps or less.
[Factory default: 0]
0: Automatic output (the output is performed according to
the deviation pulse clear time during manual origin
. i . search or automatic origin search.)
31 Deviation Pulse Clear Setting 1: Program output (the output is performed in any timing 6-13
by a program.)
[Factory default: 0]
. Do not set a value other than 0.
32 (System reserved) [Factory default: 0] -
P . . 0 to 2,147,483,647 [command speed unit '/ms] .
33734 Acceleration Setting [Factory default: 32751 [(1/65536) pulse/ms/ms]] 6-13
e % . . 0 to 2,147,483,647 [command speed unit '/ms]
36136 Deceleration Setting [Factory default: 32751 [(1/65536) pulse/ms/ms]] 6-13
*37/*38 (System reserved) I[:l):oagt%tr;%te?a\l/ﬁtl:ug]other than 0. -
0: Do not detect errors on external power source for
pulse output
v30 Pulse Output External Power 1: cl?ftt;Stt errors on external power source for pulse 614
Source Detection Setting (Only the setting for axis 1 is valid. The setting for axis 1
is applied also to axes 2 to 8.)
[Factory default: 0]
*40 (System reserved) Do not set a value other than 0. )

[Factory default: 0]

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

*1: The command speed unit is the unit selected for the command speed unit selection of the Speed Mode Selection
registered parameter.

*2: The acceleration/deceleration time unit is the unit selected for the acceleration/deceleration time unit selection of the
Speed Mode Selection registered parameter.
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6.1.2 Description of Registered Parameters

® Speed Mode Selection

[Data Range] $0000 to $0007 (bit data)

[Factory default] $0000

[Data Position No.] *01 (The symbol ™' represents the axis number minus 1.)
Selects the maximum output pulse speed and the units for speed and
acceleration/deceleration time parameters/statuses.

15 1
0

~

131211109 8 7 6 54 3 2 1 0
00000000000XXX
| 1=
||
| L—
|
L

o

- Maximum speed selection

0: Standard mode, 1: High-speed mode
- Command speed unit selection

0: (1/65536) pulse/ms, 1: pulse/s
— - Acceleration/deceleration time unit
selection
0: ms, 1: 0.01 ms

- Maximum speed selection
Set the maximum speed of output pulses. Specify "0: Standard mode" when using a
stepper motor. If "1: High-speed mode" is selected when using a stepper motor, the
performance is not guaranteed. When using a servomotor, if its maximum speed is
less than the maximum speed [pulse/s] allowed in standard mode, select "0: Standard
mode." The following shows the maximum speed values for various pulse output
modes.

Table 6.3 Maximum Speed of Output Pulses

Maximum Maximum Speed Maximum Speed
Speed Pulse Output Mode .

Selection [pulse/s] [0: (1/65536) pulse/ms]
0: CW/CCW pulse 1,999,000 131,006,464
0- Standard 1: Travel/direction 1,999,000 131,006,464
) mode 2:Phase A/B (x4) 1,999,000 131,006,464
3: Phase A/B (x2) 999,500 65,503,232
4:Phase A/B (x1) 499,750 32,751,616
0: CW/CCW pulse 7,996,000 524,025,856
1: High-speed 1: Travel/direction 7,996,000 524,025,856
) mode 2:Phase A/B (x4) 7,99,6000 524,025,856
3: Phase A/B (x2) 3,998,000 262,012,928
4:Phase A/B (x1) 1,999,000 131,006,464

- Command speed unit selection
Select the unit of speed for parameters and statuses used for each axis.

Usually specify "1: pulse/s". "0: (1/65536) pulse/ms" is the unit of speed supported for
compatibility with the F3YP14-0ON and F3YP18-0N positioning modules. Select this
unit only when you use a program coded for the previous models. For details on
handling speed data in "0: (1/65536) pulse/ms" units, see Appendix 2, "Handling
Compatible Speed Units for F3YP14-ON/ F3YP18-0ON."

- Acceleration/deceleration time unit selection
Select the unit of acceleration/deceleration time for parameters used for each axis.

Select either "0: ms" or "1: 0.01ms".
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Table 6.4 List of Parameters and Statuses Handled Differently Depending on the Command
Speed Unit Selection

Data Position
No. Parameter Description
(Word Basis)
*NQ/* - 1 to 7,996,000 [pulse/s]
09710 Speed Limit 1 to 524,025,856 [(1/65536) pulse/ms]
Registered *13/*14 AOS Speed 1 1 to Speed Limit [command speed unit]
Parameters *15/*16 AOS Speed 2 1 to AOS Speed 1 [command speed unit]
*33/*34 Acceleration Setting 010 2,147,483,647 [command speed unit/ms]
*35/*36 Deceleration Setting 0to0 2,147,483,647 [command speed unit/ms]
In position control mode:
Command AR 1 to Speed Limit [command speed unit]
Parameters a6la7 Target Speed In speed control mode:
- (Speed Limit) to Speed Limit [command speed unit]
Position Depends on
Data each position Target Speed 1 to Speed Limit [command speed unit]
Records data record
- (Speed Limit) to Speed Limit [command speed unit]
When "[pulse/s]" is specified, the value can be
Statuses *85/*86 Current Speed Status zﬁzglt\i/snor negative depending on the motor rotation
When "[(1/65536) pulse/ms]" is specified, the value is
always positive regardless of the motor rotation
direction.

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

Table 6.5 List of Parameters and Statuses Handled Differently Depending on the
Acceleration/Deceleration Time Unit selection

Data Position

No. Parameter Description
(Word Basis)

Registered *19 AOS Acceleration Time | 0 to 32767 [acceleration/deceleration time unit]
Parameters *20 AOS Deceleration Time | 0 to 32767 [acceleration/deceleration time unit]
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit],

Command -1: Default acceleration
Parameters " . ) 0 to 32767 [acceleration/deceleration time unit],

49 Deceleration Time . .

-1: Default deceleration
. . ) 0 to 32767 [acceleration/deceleration time unit],

Position Depends_ on Acceleration Time “1- Default acceleration
Data each position 0 to 32767 leration/deceleration ti it
Records data record Deceleration Time 0 [acceleration/deceleration time uni],

-1: Default deceleration

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

ﬁ CAUTION

When you change the command speed unit selection or acceleration/deceleration time
unit selection, always change related parameter values as well. If you change a unit
selection and do not change related parameter values, unintended motor operation may
result.
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@ Pulse Output Mode

[Data Range] 0: CW/CCW pulse
1: Travel/direction
2: Phase A/B (x4)
3: Phase A/B (x2)
4: Phase A/B (x1)
[Factory default] 0: CW/CCW pulse
[Data Position No.] *02 (The symbol "' represents the axis number minus 1.)
Specifies the output pulse mode.
The actual output pulses vary depending on the Pulse Output Mode as shown below.

Pulse Output Mode and Actual Output Pulses

Pulse Output Mode Pulse Output A Pulse Output B
CW/CCW pulse Ccw CCW
Travel/direction Travel Direction
Phase A/B Phase A Phase B

Signal Output Statuses When a Pulse Is On or Off
When the Pulse Is | When the Pulse

Signal Off Is On
+ Signal Differential + Differential -
9 (high level) (low level)
- Signal Differential - Differential +
9 (low level) (high level)

- CWI/CCW pulse

Forward Reverse
Forward ON m m m
(Pulse output A) OFF
(Puise o " L L L
(Pulse output B) OFF

- Travel/direction

Forward Reverse
Travel ON
(Pulse output A) OFF
Direction ON ‘
(Pulse output B) OFF
- Phase A/B
Forward Reverse

Phase A ON
(Pulse output A) OFF m ’—L
(Puse o S I B I
(Pulse output B) OFF

Figure 6.1  Pulse Output Mode and Output Pulses
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@® Motor Direction Selection

[Data Range] 0: Forward movement produces CW pulse output
1: Reverse movement produces CW pulse output
[Factory default] 0: Forward movement produces CW pulse output

[Data Position No.] *03 (The symbol "' represents the axis number minus 1.)
Maps the sign of position data set from the CPU module to the direction of pulse output.

Forward or reverse movement is indicated by the sign of the position data set from the
CPU module.

® Contact Input Setting

[Data Range] $0000 to $3F37 (bit data)

[Factory default] $0000

[Data Position No.] *04 (The symbol "' represents the axis number minus 1.)
Specifies the polarity for the external contact input, whether the limit input is enabled or
disabled, and filter setting.

1514 13121110 9 8
00 X XXXXX
i B Bl | Contact input polarity

| | (0: NO contact, 1: NC contact)

| | - Reverse limit Input

| | — - Forward limit input

| | —— - Origin input

| | Limit input error detection

| | (0: Enable, 1: Disable)

| | L———— - Reverse limit Input error detection

| - Forward limit input error detection

| Filter setting

| (00: 1-ms filter, 01: 100-us filter,

| 10: 10-us filter, 11: Do not use filter)
- Reverse limit Input
- Forward limit input
- Origin input

- Contact input polarity
Specify the logic of the external contact inputs. An NO contact input is an input which
is true when a signal input exists, and an NC contact input is an input which is true
when no signal input exists.

For example, an NC contact limit input is detected when there is no limit signal and
false when there is a limit signal.

- Limit input error detection
Specify whether to enable or disable the detection of forward/reverse limit input errors.

- Filter setting
Specify a digital filter for each contact input.
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® Forward Limit

[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]

[Factory default] 2,147,483,647

[Data Position No.] *05/*06 (The symbol "*' represents the axis number minus 1.)
Specifies the value for the limit on forward movement from the origin.

Specifying a target position that exceeds this range and starting the system will result in
an error during startup and the motor will not operate. If the origin search is not used,
the current position at power up is used as the origin. During a speed control, origin
search, jog, or manual pulse generator mode operation, these limit values are
disregarded (no error occurs).

® Reverse Limit

[Data Range] -2,147,483,648 to (Forward Limit -1) [pulses]

[Factory default] -2,147,483,648

[Data Position No.] *07/*08 (The symbol "*' represents the axis number minus 1.)
Specifies the value for the limit on reverse movement from the origin.

Specifying a target position that exceeds this range and starting the system will result in
an error during startup and the motor will not operate. If the origin search is not used,
the current position at power up is used as the origin. During a speed control, origin
search, jog, or manual pulse generator mode operation, these limit values are
disregarded (no error occurs).

® Speed Limit

[Data Range] 1 to 7,996,000 [pulse/s]
1 to 524,025,856 [(1/65536) pulse/ms]
(The unit varies depending on the command speed unit
selection.)
[Factory default] 32,751,616 [(1/65536) pulse/ms]
[Data Position No.] *09/*10 (The symbol ™' represents the axis number minus 1.)
Specifies the limit value for the target speed, etc.

Specifying a target speed that exceeds this value and starting the system will result in
an error during startup and the system will not operate. The maximum speed of output
pulses that can be set for the Speed Limit parameter is determined by the Speed Mode
Selection and Pulse Output Mode as shown in Table 6.3. The unit of the factory default
value is "(1/65536) pulse/ms". If you have changed the command speed unit to
"pulse/s", change the speed limit value to a suitable value.

® AOS Mode

[Data Range] 0: Use origin switch

1: Do not use origin switch (limit switch)
[Factory default] 0: Use origin switch
[Data Position No.] *11 (The symbol ™' represents the axis number minus 1.)
Specifies whether to use origin switch and origin input in automatic origin search.
For details on automatic origin search, see Section 8.6.2, "Automatic Origin Search."

@® AOS Direction

[Data Range] 0: Reverse
1: Forward
[Factory default] 0: Reverse
[Data Position No.] *12 (The symbol "' represents the axis number minus 1.)
Specifies the direction of rotation for moving at AOS Speed 1 in automatic origin search.
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@® AOS Speed 1

[Data Range] 1 to Speed Limit [pulse/s]
1 to Speed Limit [(1/65536) pulse/ms]
(The unit varies depending on the command speed unit
selection.)
[Factory default] 655,360 [(1/65536) pulse/ms]
[Data Position No.] *13/*14 (The symbol "*' represents the axis number minus 1.)
Specifies the high speed for automatic origin search.

Set a value higher than the startup speed if a startup speed is set.

The unit of the factory default value is "(1/65536) pulse/ms". If you have changed the
command speed unit to "pulse/s", change the speed limit value to a suitable value.

@® AOS Speed 2

[Data Range] 1 to AOS Speed 1 [pulse/s]
1 to AOS Speed 1 [(1/65536) pulse/ms]
(The unit varies depending on the command speed unit
selection.)

[Factory default] 65,536 [(1/65536) pulse/ms]

[Data Position No.] *15/*16 (The symbol ™' represents the axis number minus 1.)

Specifies the low speed for automatic origin search.
Set a value higher than the startup speed if a startup speed is set.

The unit of the factory default value is "(1/65536) pulse/ms". If you have changed the
command speed unit to "pulse/s", change the speed limit value to a suitable value.

® AOS Startup Speed

[Data Range] 0 to AOS Speed 2 [pulse/s]
0 to AOS Speed 2 [(1/65536) pulse/ms]
(The unit varies depending on the command speed unit
selection.)

[Factory default] 0 [(1/65536) pulse/ms]
[Data Position No.] *17/*18 (The symbol ™' represents the axis number minus 1.)

Specifies the speed during startup and the speed immediately before stopping during
decelerate and stop in an automatic origin search.

When the positioning module is used to control a stepper motor, if this speed is set to 0,
the motor could resonate and get out of phase in the early stage of acceleration (or in
the late stage of deceleration). Set it to a speed faster than the resonance frequency to
avoid this. However, you should take note that too large a setting may cause the motor
to be out of phase at startup or stopping due to shock. When using a servomotor, the
startup speed is normally set to "0".

@® AOS Acceleration Time

[Data Range] 0 to 32,767 [Acceleration/Deceleration Time Unit]
(The unit varies depending on the acceleration/deceleration
time unit selection.)
[Factory default] 1,000 [ms]
[Data Position No.] *19 (The symbol "' represents the axis number minus 1.)
Specifies the time taken to accelerate from Startup Speed to AOS Speed 1 in automatic
origin search. The system accelerates to AOS Speed 2 at the same rate as when
accelerating to AOS Speed 1.
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@® AOS Deceleration Time

[Data Range] 0 to 32,767 [Acceleration/Deceleration Time Unit]
(The unit varies depending on the acceleration/deceleration
time unit selection.)
[Factory default] 1,000 [ms]
[Data Position No.] *20 (The symbol "' represents the axis number minus 1.)
Specifies the time taken to decelerate and stop from AOS Speed 1 in an automatic

origin search.

The system decelerates from AOS Speed 2 at the same rate as when decelerating from
AOS Speed 1.

® AOS Z-phase Edge Selection

[Data Range] 0: Rising edge
1: Falling edge
[Factory default] 0: Rising edge
[Data Position No.] *21 (The symbol "' represents the axis number minus 1.)
Specifies the Z-phase edge direction when detecting Z-phase in an automatic origin

search.

® AOS Z-phase Search Count

[Data Range] 0 to 32767 [pulses]

[Factory default] 0

[Data Position No.] *22 (The symbol "' represents the axis number minus 1.)
Specifies the number of Z-phase pulses to be counted when detecting Z-phase in an
automatic origin search. When "0" is set, the position where Z-phase search is started
(the position where the origin input or forward/reverse limit input becomes off without
any Z-phase being detected) is used as the origin.

® AOS Z-phase Search Range

[Data Range] 0 to 2,147,483,647/A0S Z-phase Search Count [pulses]
[Factory default] 2,147,483,647

[Data Position No.] *23/*24 (The symbol "*' represents the axis number minus 1.)
An error will be generated during automatic origin search if Z-phase detection is still not
successful even after moving beyond the Z-phase search range.

This parameter is used to prevent continued operation when a Z-phase cannot be
detected because of a Z-phase signal disconnection, etc. Usually, this is set to a value
close to the period of the Z-phase.

When the AOS Z-phase Search Count is set to "0", it is not necessary to set this
parameter.
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@® AOS Deviation Pulse Clear Time

[Data Range] 0 to 32,767 [ms]

[Factory default] 1000

[Data Position No.] *25 (The symbol "' represents the axis number minus 1.)
Specifies the duration for deviation pulse clear output after completing the origin search
using Z-phase detection in an automatic origin search. When the AOS Z-phase Search
Count is set to "0", it is not necessary to set this parameter and no deviation pulse clear
signal is output.

Search speed 2 — Ly

Origin input

|

|

1

|
Z-phase encoder Input _I-L

Deviation pulse

clear output

<€ I
[« >
Deviation pulse clear time

Figure 6.2 Behavior of Deviation Pulse Clear Signal Output

® AOS Offset

[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]

[Factory default] 0

[Data Position No.] *26/*27 (The symbol ™' represents the axis number minus 1.)
Specifies the offset to be applied to obtain the origin when the automatic origin search is
completed.

You can use this value to adjust the position of the origin as detected in automatic origin
search if there is a difference (offset) in position between the detected origin and the
physical origin.

® Unlimited Rotation Setting

[Data Range] 0: Detect an overflow error during jogging or MPG mode
1: Do not detect an overflow error during jogging or MPG
mode
[Factory default] 0: Detect an overflow error during jogging or MPG mode
[Data Position No.] *29 (The symbol "' represents the axis number minus 1.)
Specifies whether to detect an error if the pulse current position overflows during jogging
or MPG mode.

When you specify to detect an overflow error, if the operation range of the positioning
module (-2,147,483,648 to 2,147,483,647) is exceeded, a pulse overflow error occurs.
When you specify not to detect any overflow error, the operation is performed without
any error being detected. (The current pulse position is counted by a 32-bit ring
operation.)
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® Z-phase Setting

[Data Range] 0: Do not use Z-phase filter
1: Use at frequency of 1 Mpps or less.
2: Use at frequency of 500 Kpps or less.
3: Use at frequency of 100 Kpps or less.
[Factory default] 0: Do not use Z-phase filter
[Data Position No.] *30 (The symbol "' represents the axis number minus 1.)
Specifies the digital filter for Z-phase input. Set if noise causes malfunctions.

@ Deviation Pulse Clear Setting

[Data Range] 0: Automatic output
1: Program output
[Factory default] 0: Automatic output
[Data Position No.] *31 (The symbol "' represents the axis number minus 1.)
Specifies the output method for the deviation pulse clear signal.

If you select "0: Automatic output", the positioning module automatically outputs the
signal according to the specified deviation pulse clear time (AOS Deviation Pulse Clear
Time) when a Z-phase is detected in origin search (automatic origin search).

If you select "1: Program output”, the On/Off status of the deviation pulse clear signal
can be controlled by programmatically writing "0"/"1" in the "Deviation Pulse Clear
Request" command parameter in any timing.

@ Acceleration Setting

[Data Range] 0 to 2,147,483,647 [pulse/s/ms]
0 to 2,147,483,647 [(1/65536) pulse/ms/ms]
(The unit varies depending on the command speed unit
selection.)
[Factory default] 32,751 [(1/65536) pulse/ms/ms]
[Data Position No.] *33/*34 (The symbol ™' represents the axis number minus 1.)
Specifies the acceleration used in positioning.

The setting unit is "command speed unit/ms". Specify the increase in speed per 1 ms in
command speed units. If you specify "0", an acceleration time of 0 ms is used for
operations.

For each positioning operation, you can select whether to use the acceleration specified
in this parameter or specify an individual acceleration time.

@ Deceleration Setting

[Data Range] 0 to 2,147,483,647 [pulse/s/ms]
0 to 2,147,483,647 [(1/65536) pulse/ms/ms]
(The unit varies depending on the command speed unit
selection.)
[Factory default] 32,751 [(1/65536) pulse/ms/ms]
[Data Position No.] *35/*36 (The symbol ™' represents the axis number minus 1.)
Specifies the deceleration used in positioning.

The setting unit is "command speed unit/ms". Specify the decrease in speed per 1 ms in
command speed units. If you specify "0", an acceleration time of 0 ms is used for
operations.

For each positioning operation, you can select whether to use the deceleration specified
in this parameter or specify an individual deceleration time.
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® Pulse Output External Power Source Detection Setting (Emergency
Stop Setting)

[Data Range] 0: Do not detect errors on external power source for pulse
output

1: Detect errors on external power source for pulse output

[Factory default] 0: Do not detect errors on external power source for pulse
output

[Data Position No.] *39 (The symbol "' represents the axis number minus 1.)
Specifies whether to monitor the external power source for pulse output.

When you select "0: Do not detect errors on external power source for pulse output”, if
the power source is not provided to the external power source for pulse output at startup
of or during a positioning operation, an external power source error occurs and the
operation stops due to the error. This parameter is valid only when it is set for axis 1.
The setting for axis 1 is applied also to axes 2 to 8.
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6.1.3

Example for Setting Registered Parameters

The following example shows a minimal set of registered parameters, which must be
defined for controlling a motor using the positioning module. The underlined values are
to be entered.

@® Motor to Be Controlled

Rated rotating speed: 3,000 rpm
Encoder pulse count: 8,000 pulses per rotation

A@ CAUTION

Sometimes, you may need to set or change the command pulse/encoder pulse ratio on
the servo driver side; under such circumstances, always ensure that the parameters set
in the positioning module matches the setting of the servo driver. Always calculate the
values of the registered parameters after confirming the setting of the servo driver.

@® Mechanism

Direct shaft drive using a ball screw

Ball screw pitch: 5 mm/rot

Operation Range: -500 mm to +1,000 mm

Maximum speed: 12,000 mm/min (200 mm/s)

Contact Inputs:  Forward/reverse limit input (NC contact), origin (NO contact)

® Calculation of Registered Parameters

Speed Mode Selection (*01)

Since a servomotor is used here, select 1 for the maximum speed selection.

To specify [pulse/s] for the command speed unit, select 1 for the command speed
unit selection. To specify [ms] for the acceleration/deceleration time unit, select 0
for the acceleration/deceleration time unit selection. Thus, specify $0003 for the
Speed Mode Selection.

(3 in decimal notation, $0003 in hexadecimal notation, 0000_0000_0000_0011 in
binary notation)

Pulse Output Mode (*02)
Set this parameter to 0 to use CW/CCW pulse output.

Motor Direction Selection (*03)
Set this parameter to 0 so that positive data indicates CW pulse output.

Contact Input Setting (*04)
Reverse limit input: NC contact, 1-ms filter, and reverse limit input error detection
enabled

Forward limit input: NC contact, 1-ms filter, and forward limit input error detection
enabled

Origin input: NO contact, 100-us filter
Thus, set $1003 for the Contact Input Setting.

(4099 in decimal notation, $1003 in hexadecimal notation, 0001_0000_0000_0011
in binary notation)
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Forward Limit (*05/*06)
1000 [mm] + 5 [mm/rot] x 8000 [pulse/rot] = 1600000 [pulses]

Reverse Limit (*07/%08)
-500 [mm] + 5 [mm/rot] x 8000 [pulse/rot] =-800000 [pulses]

Speed Limit (*09/*10)

The maximum pulse output speed allowed by the motor is:
3,000 [rpm] = 60 [s/min] x 8,000 [pulse/rot] = 400,000 [pulse/s].
The maximum pulse output speed allowed by the ball screw is:
200 [mm/s] = 5 [mm/rot] x 8,000 [pulse/rot] = 320,000 [pulse/s]

Thus, set the Speed Limit to 320,000 [pulse/s], which is the maximum pulse output
speed for this system.

AOS Mode (*11)
Set this parameter to 0 to use the origin input.

AOS Direction (*12)

Set this parameter to 0 to move the axis in the reverse direction to search for the
origin.

AOS Speed 1 (*13/*14)

Assume that the origin search speed 1 is 50 [mm/s].
50 [mms] + 5 [mm/rot] x 8,000 [pulse/rot] = 80,000 [pulse/s]

AOS Speed 2 (*15/*16)

Assume that the origin search speed 2 is 2 [mm/s].
2 [mms] =+ 5 [mm/rot] x 8,000 [pulse/rot] = 3,200 [pulse/s]

AOS Startup Speed (*17/*18)
Set this parameter to 0 [pulse/ms] as the motor used is a servomotor.

AOS Acceleration Time (*19)
Set this parameter to 500 [ms].

AOS Deceleration Time (*20)
Set this parameter to 500 [ms].

AOS Z-phase Edge Selection (*21)
Set this parameter to 0 to use the rising edge.

AOS Z-phase Search Count (*22)

Set this parameter to 1 [time] so that the position where the first Z-phase pulse is
detected is considered the origin.

AOS Z-phase Search Range (*23/*24)

Set this parameter to 8,000 [pulse] as the encoder outputs 8,000 pulses per
rotation.
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AOS Deviation Pulse Clear Time (*25)

Set this parameter to 1,000 [ms] to output the deviation pulse clear signal for 1
second.

AOS Offset (*26/*27)

Set this parameter to 0 [pulse] to specify the Z-phase detection position for the
origin.

Unlimited Rotation Setting (*29)
Set this parameter to 0 because unlimited rotation is not used for control.

Z-phase Setting (*30)
Set this parameter to 0.

Deviation Pulse Clear Setting (*31)
Set this parameter to 0 to enable automatic output during automatic origin search.

Acceleration Setting (*33/*34)

To accelerate to the maximum speed of 320,000 [pulse/s] in 500 ms, set this
parameter to

320,000 [pulse/s] + 500 ms = 640 [pulse/s/ms].

Deceleration Setting (*35/*36)

To decelerate and stop from the maximum speed of 320,000 [pulse/s] in 500 ms,
set this parameter to

320,000 [pulse/s] + 500 ms = 640 [pulse/s/ms].

Pulse Output External Power Source Detection Setting (*39)
Set this parameter to 1 to enable error detection.
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6.1.4

List of Command Parameters

These are parameters to be set when executing a command. It is necessary to write all
the required parameters when executing a command.

Table 6.6 Command Parameters
Da(t‘;av:&sg:)sr;sl;o. Parameter Description :;i
*41 Command Code 0to 32,767 6-22
In direct operation:
*42 Target Position Mode 0: Using ABS position, 1: Using INC position 6-23
/Position Data Record No. In position data record operation:
1 to 10 [Position data record number]
*43/*44 Target Position Reverse limit to forward limit [pulses] 6-23
0: Trapezoidal acceleration/deceleration (With startup
*45 Accel/Decel Mode speed), 6-23
1: S-shape acceleration/deceleration
In position control mode: .
AR 1 to Speed Limit [command speed unit
a6l7a7 Target Speed In speedpcontrol mo[de: P ] 6-23
-(Speed Limit) to Speed Limit [command speed unit™]
. . ) 0 to 32,767 [acceleration/deceleration time unit “],

48 Acceleration Time -1: Default acceleration 6-24

49 Deceleration Time 0 t.o 32,767 [accelergtion/deceleration time unit ], 6-24
-1: Default deceleration .
R 0 to target speed [command speed unit ']

50751 Startup Speed (valid o%ly for trapezoidal acceleration/deceleration) 6-25
*52 Origin Search Mode $0000 to $OFFF (Specify details as bit data.) 6-25
*53 Origin Search Direction 0: Reverse, 1: Forward 6-25
*54 Z-phase Edge Selection 0: Rising edge, 1: Falling edge 6-25
*55 Z-phase Search Count 0 to 32,767 [pulses] 6-26
*56/*57 Z-phase Search Range 0 to 2,147,483,647/Z-phase Search Count [pulses] 6-26
*58 Deviation Pulse Clear Time [0 to 32,767 [ms] 6-26
*59 (System reserved) Do not set a value other than 0. -
*60 \I\;Ianual Pulse Generator M -32.768 to 32,767 6-27

alue
*61 \I\;Ianual Pulse Generator N 1to 32,767 6-27
alue
*62 ﬁﬁggal Pulse Generator 0 to 10,000 [ms] 6-27
0: Software trigger
1: Contact input trigger
*63 Trigger Setting 2: Counter status trigger 6-27
3: Counter zone coincidence trigger
4: Positioning Completed input relay trigger
0, 1to 8 axes
*64 Trigger Axis Setting (If set to 0, an axis from which the command is issued is 6-28
used.)
0: Reverse limit input
*65 Trigger Contact Setting 1: Forward limit input 6-28
2: Origin input
*66 ggﬁ{:}tgr Status Trigger $0000 or greater (bit data) 6-28
*67 %‘i’;g;frsi‘:{i‘r?gc°'”°'de”°e $0000 or greater (bit data) 6-29
*68 (System reserved) Do not set a value other than 0. -
*69 Preset Override Value 1 to 500 [%] 6-29
*70 to *76 (System reserved) Do not set a value other than 0. -
x77°2 Software Trigger Request™ 1:A softwqre trigger is activated by writing "1" during a 6-29
software trigger wait state.
0: Deviation pulse clear signal Off
*782 Deviation Pulse Clear 1: Deviation pulse clear signal On 6-29
Request® (Valid only when program output is selected for the
Deviation Pulse Clear Setting registered parameter.)
*79 to *80 (System reserved) Do not set a value other than 0. -

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

*1: The command speed unit is the unit selected for the command speed unit selection of the Speed Mode Selection
registered parameter.

*2: The acceleration/deceleration time unit is the unit selected for the acceleration/deceleration time unit selection of the
Speed Mode Selection registered parameter.

*3: Unlike other parameters, Software Trigger Request and Deviation Pulse Clear Request are not the parameters to be set
when a command is executed, but are used to start a specific operation immediately when a value is set to them.
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6.1.5

Required Parameters for Each Command
You must write all the required parameters before executing a command for the

positioning module from the CPU module. Table 6.7 shows the required parameters for
each command.

Table 6.7 Required Parameters for Each Command (1/3)
Command
&
Data o 2 S
Position Parameter S = 2 s g
No. o o o © c = o}
] 2] © ] 2 @ ”n
2> o o n @ P = s c
) > £ e n 2 - =)
S8 |€ 2| 3|8 3183
k-] . 0 © (=) E - — ] > o
] ° = ) = - c o =3 © 1)
£ @ = (o) 1] o E »n = =
£ T e 5 = o = I} o o ©
£ © o Q > - o ) £
o 2 i [} 3 x o o c c °
S| 5| s| 8| 8|3 |8 8| 2| 2S5
7} [ 7] (=] = 7] (7] 12 () o <
*41 Command Code 0 1 2 3 4 5 6 7 8
* Target Position Mode/
42 Position Data Record No. © ©
*43/*44 Target Position O O O
*45 Accel/Decel Mode O O A
*46/*47 Target Speed O O O O A
*48 Acceleration Time O O O O A
*49 Deceleration Time O O O O A
*50/*51 Startup Speed A A O A
*52 Origin Search Mode O
*53 Origin Search Direction O
*54 Z-phase Edge Selection O
*55 Z-phase Search Count O
*56/*57 Z-phase Search Range O
*58 D_eV|at|on Pulse Clear o
Time
*60 Manual Pulse Generator
M Value
*61 Manual Pulse Generator
N Value
. Manual Pulse Generator
62 .
Filter
*63 Trigger Setting
*64 Trigger Axis Setting
*65 Trigger Contact Setting
* Counter Status Trigger
66 h
Setting
Counter Zone
*67 Coincidence Trigger
Setting
*69 Preset Override Value

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

O: Mandatory parameters.

A: Mandatory if the command is to be executed in the Positioning Completed status.

A : Mandatory depending on the values of other parameters.

Blank: Not used (have no effect on the operation of the commands if used).
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Table 6.7 Required Parameters for Each Command (2/3)
Command
3% |32
E0| €9
£ £ So|8E
Data 8|35 E SR|§ S
Position Parameter - > 8 > s § - 25| = =
No. R ER | EE | B = | 62|08
2-18-(138|988 ° a'g o
[= [= = [e] o C
£e(%e| 82| e g 122|288 ¢
c c c 0
S3| 23|85 |28| 8 | 5 |£2|£3| = | 2
So|lFro| B9 | RO | E 3 65| om| O o
0O | oS | 0S| 0S o 2 |09 |05 | & o
oE oE | o9 .0 > (7] - | 50 = =
te |52 |c% (88| @ | £t |8s|8s| £ | 2
So|lco|8o|co| @ S |as|as| 8 2
neE | O |nwa | O » »n nZ | » 7}
*41 Command Code 10 17 20 27 300 | 400 | 401 | 402 | 500 | 501
* Target Position Mode/
42 Position Data Record No. © © ©
*43/*44 Target Position O O O O
*45 Accel/Decel Mode O A O
*46/*47 Target Speed O A O O
*48 Acceleration Time O A O
*49 Deceleration Time O A O
*50/*51 Startup Speed A A A
*52 Origin Search Mode
*53 Origin Search Direction
*54 Z-phase Edge Selection A A
*55 Z-phase Search Count O O
*56/*57 Z-phase Search Range
. Deviation Pulse Clear
58 ’
Time
*60 Manual Pulse
Generator M Value
61 Manual Pulse
Generator N Value
*62 Manual Pulse
Generator Filter
*63 Trigger Setting
*64 Trigger Axis Setting
*65 Trigger Contact Setting
* Counter Status Trigger
66 h
Setting
Counter Zone
*67 Coincidence Trigger
Setting
*69 Preset Override Value O

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

O: Mandatory parameters.

A: Mandatory if the command is to be executed in the Positioning Completed status.

A : Mandatory depending on the values of other parameters.

Blank: Not used (have no effect on the operation of the commands if used).
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Table 6.7 Required Parameters for Each Command (3/3)

Command

3 =

5 £ |53

2 o3

- =0 -

5 | & & 5 |EN|£2

5 | © gl 2| B3 /88|5%9

o = e L = O O

(=] = £ ~ c8 | cw

Data S| £E| 3| | £ (82|85

Position Parameter > E* = 2 |col|lcs S Te | 2L

No. o £ x o |EL |2 = o9 | 03

£ H H ] 2E| 39 [<] ot oz

o s =] 7} 0% | 29 t o3| 8.

= £ - |[E@| x| 6 |[Z5|=3

< G < c Sy | Sm| O 3] )

[z © ) © | 9 S8 | - | €S| €S
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o © v © cO| ¢E £ 0D | 0D

& | 2| 8| g |S2|s8| & |82 a®

] £ »n (=] nE | nHa 7] nE | OF

*41 Command Code 9 99 | 1000 | 1001 | 1010 | 1020 | 1400 | 1401 | 1402
* Target Position Mode/

42 Position Data Record No. © © ©
*43/*44 Target Position O O O O
*45 Accel/Decel Mode O O O
*46/*47 Target Speed O O O
*48 Acceleration Time O O O
*49 Deceleration Time O O O
*50/*51 Startup Speed A A A
*52 Origin Search Mode
*53 Origin Search Direction
*54 Z-phase Edge Selection A A
*55 Z-phase Search Count O O
*56/*57 Z-phase Search Range
*58 Deviation pulse clear time
*60 Manual Pulse Generator

M Value
*61 Manual Pulse Generator
N Value
. Manual Pulse Generator
62 :
Filter
*63 Trigger Setting O O O O O O O
*64 Trigger Axis Setting A A A A A A A
*65 Trigger Contact Setting A A A A A A A
* Counter Status Trigger
66 Setting A A A A A A A
Counter Zone
*67 Coincidence Trigger A A A A A A A
Setting
*69 Preset Override Value

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
O: Mandatory parameters.

A: Mandatory if the command is to be executed in the Positioning Completed status.

A : Mandatory depending on the values of other parameters.

Blank: Not used (have no effect on the operation of the commands if used).
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6.1.6

Description of Command Parameters

® Command Code

[Data Range]
[Data Position No.]

0 to 32,767

*41 (The symbol ™' represents the axis number minus 1.)
Set the command type for command execution using the Execute Command relay.

Table 6.8 List of Command Codes
Command . See
Code Command Function Also
0 Start Positioning Starts a positioning operation. 8-35
1 Decelerate and Stop Decelerates a_nd stops a current positioning, speed 8-68
control operation, etc.
2 Manual Origin Search Performs origin search in any pattern. 8-20
3 Set Registered Parameters Sets the registered parameters. 8-5
4 Set Current Position Changes the current position. 8-32
5 Reset Error Clears an error condition. 8-9
6 Change Speed Changes the speed c_Jurlng a positioning, jog, or 874
speed control operation.
7 Change Target Position Chang_es the target position during a positioning 8-43
operation.
8 Automatic Origin Search Performs automatic origin search according to the 827
registered parameters.
. Saves the registered parameters and position data
9 Save to Flash Memory records for all axes, and counter registered 8-104
parameters to the flash memory.
99 Initialize Flash Memory”” Initializes the contents of the flash memory. 8-104
10 Start Positioning with Resetting Current Position Resets the current position to 0 and starts a 8-51
positioning operation.
Change Target Position with Resetting Current Resets the target position of the current operation to
17 - " 8-55
Position 0 and changes the target position.
20 Start Positioning with Position Data Record Perfqrms a positioning operation based on data in a 8-39
position data record.
Change Target Position with Position Data Changes the target position based on data in a
27 o 8-47
Record position data record.
. Sets the override setting value and changes the )
300 Set Override target speed to 1% to 500% of the current value. 8-78
400 Start Speed Control Starts a speed control operation. 8-59
Clears the current position to 0 during a speed
Speed Control to Position Control control operation, switches to position control, and
401 . o " . 8-63
(with a current position zero reset) performs a position control operation to the target
position.
s Switches from speed control to position control, and
Speed Control to Position Control - . ’
402 (without a current position reset) Sgg‘i%gmns a position control operation to the target 8-63
Switches the operating mode to manual pulse
500 Start MPG Mode generator mode. 8-15
501 Stop MPG Mode Stops manual pulse generator mode. 8-15
I . . Specifies a trigger condition and executes a Start 8-35
1000 Start Positioning with Trigger Positioning command. 8-81
. . Specifies a trigger condition and executes a 8-68
1001 Decelerate and Stop with Trigger Decelerate and Stop command. 8-81
o . . . Specifies a trigger condition and executes a Start )
1010 gﬁ?eito;lggi?ilgr? with Trigger and Resetting Positioning with Resetting Current Position gg]
command.
1020 Start Positioning with Position Data Record with Specifies a trigger condition and executes a Start 8-39
Trigger Positioning with Position Data Record command. 8-81
. . Specifies a trigger condition and executes a Start 8-74
1400 Start Speed Control with Trigger Speed Control command. 8-81
o . . Specifies a trigger condition and executes a Speed )
1401 Speed Control to Rqsﬂmn Control with Trigger Control to Position Control command (with a current 8-63
(with a current position zero reset) o 8-81
position zero reset).
. . . Specifies a trigger condition and executes a Speed )
1402 Speed Control to POS'.t'.On Control with Trigger Control to Position Control command (without a 8-63
(without a current position reset) 8-81

current position reset).

*1: These commands can be executed for any axes. Note, however, that the execution affects the registered parameters for
all axes, some of the counter registered parameters and counter control parameters (Counter Preset Value, Preset
Counter Coincidence Value 1 to 2, Counter Zone 1 to 16 Lower Limit/Upper Limit), and the position data records.
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® Target Position Mode/Position Data Record No.

[Data Range] In direct operation:
0: Using ABS position, 1: Using INC position
In position data record operation:
1 to 10 [Position data record number]
[Data Position No.] *42 (The symbol "' represents the axis number minus 1.)
Specifies how to specify a target position.

In the absolute position mode, the specified target position represents a new target
position regardless of the current position.

In the incremental position mode, the specified target position represents a new target
position relative to the current position of the axis (if the axis is at rest) or the last target
position setting of the axis (if the target position has been changed during operation).

For a position data record operation (started by a Start Positioning with Position Data
Record command or Change Target Position with Position Data Record command),
specify a position data record number between 1 through 10.

® Target Position

[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]
[Data Position No.] *43/*44

(The symbol "' represents the axis number minus 1.)
Sets the target position for a Start Positioning command or a setting value of a Set
Current Position command.

Set this parameter so that the target position determined from the Target Position and
Target Position Mode can be between the Forward Limit and Reverse Limit parameter
values.

@® Accel/Decel Mode

[Data Range] 0: Trapezoidal acceleration/deceleration (With startup
speed)
1: S-shape acceleration/deceleration
[Data Position No.] *45 (The symbol ™' represents the axis number minus 1.)
Specifies the Accel/Decel mode.

® Target Speed

[Data Range] 1 to Speed Limit [command speed unit]

or -(Speed Limit) to Speed Limit [command speed unit]
[Data Position No.] *46/*47

(The symbol "' represents the axis number minus 1.)
Sets the operation speed used by a Start Positioning command, Start Speed Control
command, or in a jog operation. Usually set a positive value. For a Start Speed Control
command, however, set a positive or negative value to specify the rotation direction by
the sign.

Set a target speed smaller than the Speed Limit parameter value. When a startup speed
has been set, set a value greater than or equal to the startup speed.
If the target speed is "0", no operation can be performed.

If an override setting is specified, the operation speed is set to the target speed x the
current override value [%]. (Note that override setting is not applied to manual pulse
generator mode, manual origin search, and automatic origin search operations.)
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@® Acceleration Time

[Data Range] 0 to 32,767 [acceleration/deceleration time unit]

-1: The Acceleration Setting registered parameter is used.
[Data Position No.] *48 (The symbol "*' represents the axis number minus 1.)
Sets the acceleration time to reach the target speed from the startup speed. For a speed
change operation, set acceleration/deceleration time.

The acceleration/deceleration time unit is the unit selected for the
acceleration/deceleration time unit selection of the Speed Mode Selection registered
parameter.

If "-1" is set, operations are performed using the acceleration value specified for the
relevant registered parameter.

® Deceleration Time

[Data Range] 0 to 32,767 [acceleration/deceleration time unit]

-1: The Deceleration Setting registered parameter is used.
[Data Position No.] *49 (The symbol ™' represents the axis number minus 1.)
Sets the deceleration time to decelerate and stop from the target speed.

The acceleration/deceleration time unit is the unit selected for the
acceleration/deceleration time unit selection of the Speed Mode Selection registered
parameter.

If "-1" is set, operations are performed using the deceleration value specified for the
relevant registered parameter.

Speed Speed
Target speed 2 Target speed 2
Target speed 1 Target speed 1
—— Time / N Time
i '
S P S rs— S Y S rrp—
Acceleration Deceleration Acceleration Deceleration
zone zone zone zone

Figure 6.3  Acceleration/Deceleration Time Setting

The left figure in Figure 6.3 shows the case when the Acceleration Time and
Deceleration Time are set to "-1". Regardless of the target speed, the operation is
performed using the acceleration and deceleration values specified for the relevant
registered parameters.

The right figure in Figure 6.3 shows the case when the Acceleration Time and
Deceleration Time are set to a value between 1 ms through 32,767 ms. Regardless of
the target speed, the operation is performed using the specified acceleration and
deceleration times.
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@ Startup Speed

[Data Range] 0 to target speed [command speed unit]
[Data Position No.] *50/*51

(The symbol "' represents the axis number minus 1.)
This parameter is valid only when the Accel/Decel Mode is "0: Trapezoidal
acceleration/deceleration (With startup speed)". This parameter specifies the startup
speed at the beginning of the positioning operation and the speed just before stopping
when the positioning is completed.

When the positioning module is used to control a stepper motor, if this speed is set to 0,
the motor could resonate and get out of phase in the early stage of acceleration (or in
the late stage of deceleration).

Set a speed faster than the resonance frequency to avoid this. However, you should
take note that too large a setting may cause the motor to be out of phase at startup or
stopping due to shock. When using a servomotor, the startup speed is normally set to
"0"_

Speed

Target
speed

Startup
speed

Time

Acceleration time Deceleration time

Figure 6.4  Startup Speed

® Origin Search Mode

[Data Range] $0000 to $OFFF

[Data Position No.] *52 (The symbol "' represents the axis number minus 1.)
Defines, using bit patterns, the behavior of the motor when the edges of each contact
input is detected during a manual origin search operation.

For details, see Section 8.6.1, "Manual Origin Search."

® Origin Search Direction

[Data Range] 0: Reverse

1: Forward
[Data Position No.] *53 (The symbol "' represents the axis number minus 1.)
Sets the motor rotation direction during an origin search operation.

® Z-phase Edge Selection

[Data Range] 0: Rising edge

1: Falling edge
[Data Position No.] *54 (The symbol ™' represents the axis number minus 1.)
Defines the Z-phase edge direction for Z-phase detection during a manual origin search
operation.

This parameter is used also when Z-phases are used in a speed control to position
control switchover operation.
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® Z-phase Search Count

[Data Range] 0 to 32,767 [pulses]

[Data Position No.] *55 (The symbol ™' represents the axis number minus 1.)
Specifies how many Z-phase inputs must be detected before an origin can be found
during manual origin search. When "0" is set, the position where Z-phase search is
started (the position where the origin input or forward/reverse limit input becomes off
without any Z-phase being detected) is used as the Z-phase detection position.

This parameter is used also when Z-phases are used in a speed control to position
control switchover operation. Set it to 0 if you do not use Z-phases in a speed control to
position control switchover operation.

® Z-phase Search Range

[Data Range] 0 to 2,147,483,647/Z-phase Search Count [pulses]
[Data Position No.] *56/*57

(The symbol "' represents the axis number minus 1.)
When you execute a Manual Origin Search command to perform a Z-phase search
operation, an error occurs if a Z-phase cannot be detected within this pulse count range
during the manual origin search operation.
This parameter is used to prevent continued operation when a Z-phase cannot be
detected because of a Z-phase signal disconnection, etc. Usually, this is set to a value
close to the period of the Z-phase.

@® Deviation Pulse Clear Time

[Data Range] 0 to 32,767 [ms]

[Data Position No.] *58 (The symbol "' represents the axis number minus 1.)
Sets the length of time to output the deviation pulse clear signal when a Z-phase (origin)
is detected when a Manual Origin Search command is executed.

If "0" is specified for the Z-phase Search Count parameter or if "1: Program output" is
selected for the Deviation Pulse Clear Setting registered parameter, the deviation pulse
clear signal is not output.

|
Target speed .

|
|
| v
|

I
Origin input |

Z-phase encoder '|_
input -

Deviation pulse clear
output —l .

& >
€ VI

Deviation pulse clear time

Figure 6.5 Behavior of Deviation Pulse Clear Signal Output
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® Manual Pulse Generator M Value

[Data Range] -32,768 to 32,767
[Data Position No.] *60 (The symbol ™' represents the axis number minus 1.)
Sets the M value used in manual pulse generator mode.

@® Manual Pulse Generator N Value

[Data Range] 1 to 32,767
[Data Position No.] *61 (The symbol "' represents the axis number minus 1.)
Sets the N value used in manual pulse generator mode.

The movement amount can be calculated from the expression:

Change in counter inputs x Manual Pulse Generator M Value / Manual Pulse Generator
N Value

in manual pulse generator mode.

Usually set a positive value. By setting a negative value for the Manual Pulse Generator
M Value parameter, CCW pulses against counter inputs can be output.

® Manual Pulse Generator Filter

[Data Range] 0 to 10,000 [ms]

[Data Position No.] *62 (The symbol ™' represents the axis number minus 1.)
Sets a filter for counter inputs in manual pulse generator mode. Set a time constant for a
first order lag filter in [ms]. When a filter is specified, it takes about 20 times the filter
time constant until the pulse is stabilized.

® Trigger Setting

[Data Range] 0: Software trigger

1: External contact input trigger

2: Counter status trigger

3: Counter zone coincidence trigger

4: Positioning Completed input relay trigger
[Data Position No.] *63 (The symbol ™' represents the axis number minus 1.)
Specifies the type of the trigger used by a command with a trigger condition.

Table 6.9 List of Trigger Types

. . See
Trigger Type Function Also
. A trigger is activated by writing "1" from the CPU }
0 Software trigger module into "Software Trigger Request (*77)." 8-81
A trigger is activated when an external contact input
1 External contact input trigger (reverse limit input, forward limit input, or origin input) | 8-86
is On.
A trigger is activated according to the status of a
. counter input.
2 Counter status trigger (Counter coincidence detection, counter contact 8-90
inputs, etc.)
3 Counter zone coincidence A trigger is activated when a zone coincidence occurs 8-95
trigger for a counter input.
4 Positioning Completed input A trigger is activated when a Positioning Completed 8-100
relay trigger input relay is ON for another axis.
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® Trigger Axis Setting

[Data Range] 0, 1 to 8 axes

[Data Position No.] *64 (The symbol ™' represents the axis number minus 1.)
Specifies a target axis used as a trigger input when "software trigger" or "Positioning
Completed input relay trigger" is selected for the Trigger Setting parameter.

For a software trigger, when this parameter is set to "0", an axis from which the
command is issued is used as the target axis.

For a Positioning Completed input relay trigger, the On state of a Positioning Completed
relay cannot be used as a trigger condition for an axis from which the command is
issued.

For example, when this parameter is set to "3", a software trigger is activated by writing
"1" to the Software Trigger Request for axis 3.

® Trigger Contact Setting

[Data Range] 0: Reverse limit input

1: Forward limit input

2: Origin input
[Data Position No.] *65 (The symbol "' represents the axis number minus 1.)
Specifies a contact input terminal used as a trigger input when "external contact input
trigger" is selected for the Trigger Setting parameter.

When you select the reverse or forward limit input as a trigger input, disable the limit
input error detection in the Contact Input Setting registered parameter.

@ Counter Status Trigger Setting

[Data Range] $0000 to $0400 (Select only one of the bits.)

[Data Position No.] *66 (The symbol "' represents the axis number minus 1.)
Specifies a counter bit status used as a trigger input when "counter status trigger" is
selected for the Trigger Setting parameter. If you specify two or more bits, the
performance is not guaranteed.

The On state of the selected counter bit is used as a trigger condition. For details on
counter statuses, refer to Section 7.2, "Counter Statuses."

1514131211109 8 7 6 5 4 3 2 1 0
0000O0XXX00000XXX
|| | | - Counter coincidence detection 1
| ] | =— Counter coincidence detection 2
Il L—— Overflow/underflow error detection
| ]
| | bt Counter contact input 1
e E— Counter contact input 2
L Counter contact input 3
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® Counter Zone Coincidence Trigger Setting

[Data Range] $0000 to $8000 (Select only one of the bits.)

[Data Position No.] *67 (The symbol ™' represents the axis number minus 1.)
Specifies a counter bit status used as a trigger input when "counter zone coincidence
trigger" is selected for the Trigger Setting parameter. If you specify two or more bits, the
performance is not guaranteed.

The On state of the selected counter bit is used as a trigger condition. For details on
counter statuses, refer to Section 7.2, "Counter Statuses."

1514131211109 8 7 6 5 4 3 2 1 0

XXXXXXXXXXXXXXXX

| | “ -Zone 1 coincidence

| | L— - Zone 2 coincidence

| L—— - Zone 3 coincidence
|
|

L - Zone 15 coincidence
L— - Zone 16 coincidence

® Preset Override Value

[Data Range] 1 to 500 [%]

[Data Position No.] *69 (The symbol ™' represents the axis number minus 1.)
Specifies a preset override value used to change the operation speed to 1% to 500% of
the target speed. Specify a suitable preset override value so that the target speed x the
preset override value [%] can be smaller than the Speed Limit registered parameter
value. If a startup speed is specified, the value of the above expression must be larger

than the startup speed.

@ Software Trigger Request

[Data Range] 1

[Data Position No.] *77 (The symbol ™' represents the axis number minus 1.)
By writing "1" to this parameter during a software trigger wait state, a software trigger is
activated. Do not write any value other than "1".

Any attempt to read this parameter always returns 0.
This is not a parameter to be set when issuing a command.

@ Deviation Pulse Clear Request

[Data Range] 0: Deviation pulse clear signal Off

1: Deviation pulse clear signal On
[Data Position No.] *78 (The symbol ™' represents the axis number minus 1.)
This parameter is valid only when "1: program output" is selected for the Deviation Pulse
Clear Setting registered parameter. By writing a suitable value to the Deviation Pulse
Clear Request parameter using a program on the CPU module in any timing, you can
control the On/Off status of the deviation pulse clear signal.

This is not a parameter to be set when issuing a command.

IM 34MO6H55-04E  1st Edition : Jan 31, 2013-00



6-30

6.1.7 List of Position Data Records

Table 6.10 Position Data Record (Table Number 1 for Axis 1)

Da(tvaclz%sg:;r;sr;lo. Parameter Description P?I(:)
- 0: Using ABS position, 1: Using INC position
1001 Target Position Mode [Factorg defaurl)t: 0] 9 P 6-31
- Reverse limit to forward limit [pulses]
1002/1003 Target Position [Factory default: 0] 6-31
0: Trapezoidal acceleration/deceleration (With startup
1004 Accel/Decel Mode speed), 1: S-shape acceleration/deceleration 6-31
[Factory default: 0] i
1 to Speed Limit [command speed unit ']
1005/1006 Target Speed [Factory default: 0] 6-31
0 to 32,767 [acceleration/deceleration time unit™],
1007 Acceleration Time -1: Default acceleration 6-31
[Factory default: 0]
0 to 32,767 [acceleration/deceleration time unit <],
1008 Deceleration Time -1: Default deceleration 6-31
[Factory default: 0] .
0 to target speed [command speed unit ']
1009/1010 Startup Speed [Factory default: 0] 6-32

*1: The command speed unit is the unit selected for the command speed unit selection of the Speed Mode Selection
registered parameter.
*2: The acceleration/deceleration time unit is the unit selected for the acceleration/deceleration time unit selection of the

Speed Mode Selection registered parameter.

Table 6.11 Position Data Records and First Data Position Numbers

Axis No. [ Record No. Data Position No.

1001 to 1010

1011 to 1020

1021 to 1030

1031 to 1040

1041 to 1050

1051 to 1060

1061 to 1070

1071 to 1080

1081 to 1090

Aalalalalalalalalala
=[O0 N|O| OB [W|N| =

0

1091 to 1100

X
(7]
4
o

ecord No. Data Position No.

1101 to 1110

1111 to 1120

1121 to 1130

1131 to 1140

1141 to 1150

1151 to 1160

1161 to 1170

1171 to 1180

1181 to 1190

=|©|0(N|O|O A~ (WIN|=(

o

1191 to 1200

is No.

ecord No. Data Position No.

1201 to 1210

1211 to 1220

1221 to 1230

1231 to 1240

1241 to 1250

1251 to 1260

1261 to 1270

1271 to 1280

1281 to 1290

=|©O|®ONO| O~ WIN(= ]

o

1291 to 1300

A

is No.

ecord No. Data Position No.

1301 to 1310

1311 to 1320

1321 to 1330

1331 to 1340

1341 to 1350

1351 to 1360

1361 to 1370

1371 to 1380

1381 to 1390

=[O0 N|O| O [WN| =

1391 to 1400

Axis No. Record No. Data Position No.

1401 to 1410

1411 to 1420

1421 to 1430

1431 to 1440

1441 to 1450

1451 to 1460

1461 to 1470

1471 to 1480

1481 to 1490

oo oro
=[O0 N|O| O [W|N| =

0 1491 to 1500

Axis No. ecord No. Data Position No.

1501 to 1510

1511 to 1520

1521 to 1530

1531 to 1540

1541 to 1550

1551 to 1560

1561 to 1570

1571 to 1580

1581 to 1590

=|©|0(N|O|O A~ (WIN|=(1

[2][e2][e>[e2][e][e>][e2] e ] o] (o))
o

1591 to 1600

Axis No. ecord No. Data Position No.

1601 to 1610

1611 to 1620

1621 to 1630

1631 to 1640

1641 to 1650

1651 to 1660

1661 to 1670

1671 to 1680

1681 to 1690

=| OO O~ WIN(= ]

~ |~~~
IS)

1691 to 1700

Axis No.

A

ecord No. Data Position No.

1701 to 1710

1711 to 1720

1721 to 1730

1731 to 1740

1741 to 1750

1751 to 1760

1761 to 1770

1771 to 1780

1781 to 1790

Q0| 00| 00| 00| 00| 00| 0| 00| 00| 0o
=[O0 N|O| OB [W|N| =

0 1791 to 1800
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6.1.8

Description of Position Data Records

® Target Position Mode
[Data Range] 0: Using ABS position, 1: Using INC position
Specifies how to specify a target position.
In the absolute position mode, the specified target position represents a new target
position regardless of the current position.

In the incremental position mode, the specified target position represents a new target
position relative to the current position of the axis (if the axis is at rest) or the last target
position setting of the axis (if the target position has been changed during operation).

® Target Position

[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]

Sets the target position for a Start Positioning command.

Set this parameter so that the target position determined from the Target Position and
Target Position Mode can be between the Forward Limit and Reverse Limit parameter
values.

@® Accel/Decel Mode

[Data Range] 0: Trapezoidal acceleration/deceleration (With startup speed)
1: S-shape acceleration/deceleration
Specifies the Accel/Decel mode.

® Target Speed

[Data Range] 1 to Speed Limit [command speed unit]
Sets the operation speed for a Start Positioning command.

Set a target speed smaller than the Speed Limit parameter value. When a startup speed
has been set, set a value greater than or equal to the startup speed.

If the target speed is "0", no operation can be performed.

If an override setting is specified, the operation speed is set to the target speed x the
current override value [%].

@® Acceleration Time

[Data Range] 0 to 32,767 [acceleration/deceleration time unit]
-1: The Acceleration Setting registered parameter is used.
Sets the acceleration time to reach the target speed from the startup speed.

The acceleration/deceleration time unit is the unit selected for the
acceleration/deceleration time unit selection of the Speed Mode Selection registered
parameter.

If "-1" is set, operations are performed using the acceleration value specified for the
relevant registered parameter.

® Deceleration Time

[Data Range] 0 to 32,767 [acceleration/deceleration time unit]
-1: The Deceleration Setting registered parameter is used.
Sets the deceleration time to decelerate and stop from the target speed.

The acceleration/deceleration time unit is the unit selected for the
acceleration/deceleration time unit selection of the Speed Mode Selection registered
parameter.

If "-1" is set, operations are performed using the acceleration value specified for the
relevant registered parameter.
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@ Startup Speed

[Data Range] 0 to target speed [command speed unit]

This parameter is valid only when the Accel/Decel Mode is "0: Trapezoidal
acceleration/deceleration (With startup speed)". This parameter specifies the startup
speed at the beginning of the positioning operation and the speed just before stopping
when the positioning is completed.

When the positioning module is used to control a stepper motor, if this speed is set to 0,
the motor could resonate and get out of phase in the early stage of acceleration (or in
the late stage of deceleration).

Set a speed faster than the resonance frequency to avoid this. However, you should
take note that too large a setting may cause the motor to be out of phase at startup or
stopping due to shock. When using a servomotor, the startup speed is normally set to
"0".
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Statuses

Statuses refer to data which the CPU module reads from the positioning module. You
can check the state of the positioning module using these statuses and input relays.

Only for specific statuses, by using a long-word-basis READ instruction (READ L
instruction), concurrency of the high-order word and low-order word of two-word data is
assured. Note that data position numbers used in a long-word-basis READ L instruction
are different from the ones used in a word-basis READ instruction.

For details on the statuses that can be used by a long-word-basis READ instruction and
the data position numbers for a READ L instruction used from the CPU module, see
Table 6.13.

ﬁ CAUTION

When a word-basis READ instruction is used from the CPU module to read two-word
data, concurrency of the high-order word and low-order word of two-word data is not
assured due to conflicts between the timing of reading from the CPU module and the
data update period of the positioning module.

ﬁ CAUTION

Data concurrency cannot be assured when reading from a BASIC CPU because a
BASIC CPU cannot perform long-word access to the positioning module.
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6.2.1

List of Statuses for Each Axis/List of Common
Statuses for All Axes

Table 6.12 List of Statuses for Each Axis (Word Basis)

Data Position See
No. Status Description Also
(Word Basis)
*81/82 Target Position Status -2,147,483,648 to 2,147,483,647 [pulses] 6-35
*83/84 Current Position Status -2,147,483,648 to 2,147,483,647 [pulses] 6-35
*85/*86 Current Speed Status -(Speed Limit) to Speed Limit [command speed unit '] 6-35
*87 Contact Input Status States of contact inputs (bit data) 6-36
*88 Error Status Error information when an error occurs 6-36
*89 Warning Status Warning information when a warning is raised 6-36
*90 Origin Search Status Status related to an origin search operation 6-36
Operation status such as accelerating, decelerating, and
*91 Extended Status changing speed 6-37
(bit data)
*92/*93 l';llo. of Write Operations to Value starts from 0 [times] 6-37
ash Memory
*94 gg{fsnt Override Value 1 to 500 [%] 6-37

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
*1: The command speed unit is the unit selected for the command speed unit selection of the Speed Mode Selection
registered parameter.

Table 6.13 List of Statuses for Each Axis (Data Position Numbers for Long-word Access)

Axis Status Data Position No. Data Position No.
(Word Basis) (Long-word Basis)
1 Target Position Status 081/082 041
1 Current Position Status 083/084 042
1 Current Speed Status 085/086 043
2 Target Position Status 181/182 091
2 Current Position Status 183/184 092
2 Current Speed Status 185/186 093
3 Target Position Status 281/282 141
3 Current Position Status 283/284 142
3 Current Speed Status 285/286 143
4 Target Position Status 381/382 191
4 Current Position Status 383/384 192
4 Current Speed Status 385/386 193
5 Target Position Status 481/482 241
5 Current Position Status 483/484 242
5 Current Speed Status 485/486 243
6 Target Position Status 581/582 291
6 Current Position Status 583/584 292
6 Current Speed Status 585/586 293
7 Target Position Status 681/682 341
7 Current Position Status 683/684 342
7 Current Speed Status 685/686 343
8 Target Position Status 781/782 391
8 Current Position Status 783/784 392
8 Current Speed Status 785/786 393
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Table 6.14 List of Common Statuses for All Axes

Data Position No. Parameter Description See
(Word Basis) Also
0981 Module Information "F3" 6-38
0982 Module Information "YP" 6-38
0983 Module Information "22" "24" or "28" 6-38
0984 Module Information "OP" 6-38
0985 Module Information "t 6-38
0986 Module Information " 6-38
0987 Module Information "RV" 6-38
0988 Module Information "00" ("OO" represents a revision data.) 6-38
0989 (System reserved) -
0990 Pulse Output External 24V 0 Off 6-38
Power Source 1: On
0991-992 No- of wlrte Operations to | yaiye starts from 0 ftimes] 6-38
ash Memory
0993-1000 (System reserved)
6.2.2 Description of Statuses for Each Axis/Common

Statuses for All Axes

Target Position Status

[Data Position No.] *81/*82 (The symbol "' represents the axis number minus 1.)
[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]
Used to read the target position during a positioning operation.

The target position is determined from "Target Position Mode" and "Target Position" that
are set at the beginning of the positioning.

Current Position Status

[Data Position No.] *83/*84 (The symbol "' represents the axis number minus 1.)
[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]

Used to read the current position of a motor as output pulse counts of the positioning
module.

It is thus different from the actual motor position when a servomotor is used.

Current Speed Status

[Data Position No.]
[Data Range]

*85/*86 (The symbol ™' represents the axis number minus 1.)
-(Speed Limit) to Speed Limit [pulse/s]

0 to Speed Limit [(1/65536) pulse/ms]

(The unit varies depending on the command speed unit
selection.)

Used to read the current speed of a motor as output pulse counts of the positioning
module.

It is thus not the actual speed of the motor when a servomotor is used. The unit varies
depending on the command speed unit selection of the Speed Mode Selection
registered parameter.

When "[pulse/s]" is specified for the command speed unit selection, the value can be
positive or negative depending on the motor rotation direction.

When "[(1/65536) pulse/ms]" is specified for the command speed unit selection, the
value is always positive regardless of the motor rotation direction.
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® Contact Input Status

[Data Position No.] *87 (The symbol "' represents the axis number minus 1.)
[Data Range] $0000 to $000F
Used to read the state of the external contact inputs and the encoder Z-phase input.

The state of each contact is stored as 1 bit (0: off; 1: on).

15 1
0

~

1312 11 10

9 87654
0o00000OO0OO0GOO

o

3210
X XXX
| | | & -Reverse limitinput

| | “— -Forward limit input

| L—— - Origin input

L ——— _ Encoder Z-phase input

® Error Status

[Data Position No.] *88 (The symbol "' represents the axis number minus 1.)
[Data Range] 0 to 32,767
Used to read the error code if an error occurs.

If the "Error Detected input relay" is Off, this parameter has no meaning. For details on
error codes, refer to Section 11.2, "List of Positioning Error Codes."

® Warning Status

[Data Position No.] *89 (The symbol "' represents the axis number minus 1.)
[Data Range] 0 to 32,767
Used to read the warning code when a warning occurs.

A value of '0' indicates no warning.

There is no separate warning notification relay. Read the warning status when a new
position operation starts to check if the last operation has been performed correctly. For
details on warning codes, see Section 11.4, "List of Positioning Warning Codes."

@® Origin Search Status

[Data Position No.] *90 (The symbol "' represents the axis number minus 1.)
[Data Range] Oto5
Used to read the status during or at the completion of an origin search.

0: On power-up or at the normal completion of the origin search

1: Stopped upon detection of an input edge when Stop immediately or Decelerate
and Stop is specified as the operation to be performed on contact input edge
detection.

2: Stopped because a [Stop Immediately] output relay is turned on or stopped by a
Decelerate and Stop command. Or, stopped due to an error that occurs during an
operation other than an origin search.

3: Stopped due to an error that occurs during an origin search operation.
4: During a Z-phase search
5: Before a Z-phase search
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@® Extended Status

[Data Position No.] *91 (The symbol "' represents the axis number minus 1.)
[Data Range] $0000 to $133F (bit data)

Used to read operation information that represents the positioning operation state of an
axis on a bit basis.

When the axis is in a particular operation, the corresponding bit is set to '1".

This parameter is not updated during an origin search. Read the Origin Search Status to
check the operation status during an origin search.

15 14 13
000

Accelerating (Acceleration during startup)
- Moving at constant speed
— - Decelerating
(Deceleration to decelerate and stop)

— - Changing speed
(Acceleration or Deceleration)

———— - Changing Target Position/Speed Control
to Position Control
Changing Target Position
with Resetting Current Position
L—— In MPG mode
In speed control mode

43210
XX XXX
I
=
| | =
|
| L
|
L

———————————— Waiting for trigger input

® No. of Write Operations to Flash Memory

[Data Position No.] *92/*93

[Data Range] Value starts from 0 [times]

Used to read the total number of flash memory write operations that has been
performed.

As there is a limit to the number of times data can be written to the flash memory
(100,000 times max.), you should save the registered parameters to the flash memory
only when required. The performance of the flash memory is not assured after 100,000
writes. The same value is stored for all axes.

@® Current Override Value Status

[Data Position No.] *94 (The symbol "' represents the axis number minus 1.)
[Data Range] 1 to 500 [%]
Used to read the current Preset Override Value parameter.

The Preset Override Value parameter can be changed by using the Set Override
command.

At power up, an operation is performed at 100 [%].
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@® Module Information

[Data Position No.] 0981 to 0988

[Data Range] Module type: "F3YP220P", "F3YP240P", or
"F3YP280P"
Revision: "RVOO"

Used to read the module type and revision as module information.

@ Pulse Output External 24V Power Source

[Data Position No.] 0990
[Data Range] 0: The external 24V power source for pulse outputs is off.
1: The external 24V power source for pulse outputs is on.

Used to read the state of the external 24 V power source for pulse outputs.

® No. of Write Operations to Flash Memory

[Data Position No.] 991/992

[Data Range] Value starts from 0 [times]

Used to read the total number of flash memory write operations that has been
performed.

As there is a limit to the number of times data can be written to the flash memory
(100,000 times max.), you should save the registered parameters to the flash memory
only when required. The performance of the flash memory is not assured after 100,000
writes. The same values are stored for the status of each axis.
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Counter Parameters and Statuses

Table 7.1 shows the layout of the parameter area and status area for the positioning

module. For details, refer to Sections 7.1 and 7.2.

Table 7.1  Layout of the Parameter and Status Areas

Data Position No.

(Word Basis)

Description

0001 to 0040
0041 to 0080
0081 to 0100

AX1 Registered Parameters
AX1 Command Parameters
AX1 Status

0101 to 0140
0141 to 0180
0181 to 0200

AX2 Registered Parameters
AX2 Command Parameters
AX2 Status

0201 to 0240
0241 to 0280
0281 to 0300

AX3 Registered Parameters
AX3 Command Parameters
AX3 Status

0301 to 0340
0341 to 0380
0381 to 0400

AX4 Registered Parameters
AX4 Command Parameters
AX4 Status

0401 to 0440
0441 to 0480
0481 to 0500

AX5 Registered Parameters
AX5 Command Parameters
AX5 Status

0501 to 0540
0541 to 0580
0581 to 0600

AX6 Registered Parameters
AX6 Command Parameters
AX6 Status

0601 to 0640
0641 to 0680
0681 to 0700

AX7 Registered Parameters
AX7 Command Parameters
AX7 Status

0701 to 0740
0741 to 0780
0781 to 0800

AX8 Registered Parameters
AX8 Command Parameters
AX8 Status

0801 to 0980

Counter Parameters and Statuses

0981 to 1000

Common Statuses for All Axes

1001 to 1100

AX1 Position Data Record

1101 to 1200

AX2 Position Data Record

1201 to 1300

AX3 Position Data Record

1301 to 1400

AX4 Position Data Record

1401 to 1500

AX5 Position Data Record

1501 to 1600

AX6 Position Data Record

1601 to 1700

AX7 Position Data Record

1701 to 1800

AX8 Position Data Record

1801 to

(System reserved)
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B Reading and Writing Two-word Data

The counter parameters/statuses in Tables 7.2, 7.4 and 7.7 are two-word data (long-
word data). The smaller data position number contains the low-order word, and the
larger data position number contains the high-order word.

When a WRITE, WRITE L, READ, or READ L instruction is used for data access from a
CPU program, the data position number varies depending on the instruction used.

Use a long-word-basis data position number for a WRITE L or READ L used for long-
word-basis access from a CPU program.

Use a word-basis data position number for a WRITE L or READ L used for word-basis
access from a CPU program.

A@XCAUHON

When a word-basis READ/WRITE instruction is used from the CPU module to read or
write two-word data, concurrency of the high-order word and low-order word of two-word
data is not assured due to conflicts between the timing of reading or writing from the
CPU module and the data update period of the positioning module.

By using a long-word-basis READ L/WRITE L instruction, concurrency of the high-order
word and low-order word of two-word data is assured. Note that data position numbers
used in long-word-basis READ L and WRITE L instructions are different from the ones
used in word-basis READ and WRITE instructions.

A@XCAUHON

Data concurrency cannot be assured when reading from a BASIC CPU because a
BASIC CPU cannot perform long-word access to the positioning module.
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7.1.1

Counter Parameters

List of Counter Registered Parameters

At power up or system reset, the contents of the flash memory are automatically
reloaded to the counter registered parameters. To change the settings of the counter
registered parameters, write new parameter settings from the CPU module, and then
write '1' to the Counter Registered Parameters Request parameter.

Table 7.2

List of Counter Registered Parameters

Data Position No.

Long-
word
Basis

Word
Basis

Parameter

Description

See
Also

401

801/802

Counter Count Mode Setting

0: Phase A/B (x1)
1: Phase A/B (x2)
2: Phase A/B (x4)
3: CW/CCW pulse
4: Travel/direction
[Factory default: 0]

10: Phase A/B (x1) reverse
11: Phase A/B (x2) reverse
12: Phase A/B (x4) reverse
13: CW/CCW pulse reverse
14: Travel/direction reverse

7-4

402

803/804

Counter Filter Setting

0: Do not use filter

1: Use at frequency of 1 M pulse/s or less.
2: Use at frequency of 500 K pulse/s or less.
3: Use at frequency of 100 K pulse/s or less.
[Factory default: 0]

7-5

403

805/806

Counter Action Mode Setting

0: Linear Counter (Coded 32 bit fixed)

1: Ring Counter (0 to the Preset Ring Counter Value)
2: Ring Counter (Coded 32 bit fixed)

[Factory default: 0]

404

807/808

Preset Ring Counter Value

1to 2,147,483,647 [pulses]

(This parameter is valid only when Counter Action Mode
Setting is "1: Ring counter". Set the number of counts per
revolution -1.)

[Factory default: 2,147,483,647]

7-6

405

809/810

Counter Contact Input Setting

$00000000 or greater (bit data for each contact)
(Settings for NO contact, NC contact, and filter)
[Factory default: 0]

7-6

406

811/812

Counter Z-phase Input Setting

$00000000 or greater (bit data)

(This parameter specifies a filter and also the Z-phase
input for an axis used as a counter Z-phase input.)
[Factory default: 0]

7-7

407

813/814

Counter Contact Z-phase Input
Function Layout

$00000000 or greater (bit data)

(This parameter assigns the counter enable, counter
preset, and counter latch functions to the contact inputs
and Z-phase input.)

[Factory default: 0]

408

815/816

Counter Contact Output 1
Layout

$00000000 or greater (bit data)

(This parameter specifies a status to be assigned to the
counter contact output 1.)

[Factory default: 0]

7-10

409

817/818

Counter Contact Output 2
Layout

$00000000 or greater (bit data)

(This parameter specifies a status to be assigned to the
counter contact output 2.)

[Factory default: 0]

7-10

410

819/820

Counter Coincidence Direction
Setting

$00000000 or greater (bit data)

(This parameter specifies the method of counter
coincidence detection.)

[Factory default: 0]

7-1

41

821/822

Counter Input Relay Setting

0: Counter Input Relay Not In Use

(For F3YP28-0P, XOOMO13 to XOOMO16 are used as
Stop Immediately ACK relays.)

1: Counter Input Relay In Use

(For F3YP28-0P, XOOMO13 to XOOMO16 are used as
counter input relays.)

[Factory default: 0]

7-12
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412

823/824

Counter Input Relay 1 Layout

$00000000 or greater (bit data)

(This parameter specifies a status to be assigned to the
counter input relay 1.)

[Factory default: 0]

7-13

413

825/826

Counter Input Relay 2 Layout

$00000000 or greater (bit data)

(This parameter specifies a status to be assigned to the
counter input relay 2.)

[Factory default: 0]

7-14

414

827/828

Counter Input Relay 3 Layout

$00000000 or greater (bit data)

(This parameter specifies a status to be assigned to the
counter input relay 3.)

[Factory default: 0]

7-14

415

829/830

Counter Input Relay 4 Layout

$00000000 or greater (bit data)

(This parameter specifies a status to be assigned to the
counter input relay 4.)

[Factory default: 0]

7-14

416

831/832

(System reserved)

Do not set a value other than 0.
[Factory default: 0]

7.1.2

Description of Counter Registered Parameters

® Counter Count Mode Setting

[Data Range]

[Factory default]

0: Phase A/B (x1) 10: Phase A/B (x1) Reverse
1: Phase A/B (x2) 11: Phase A/B (x2) Reverse
2: Phase A/B (x4) 12: Phase A/B (x4) Reverse
3: CW/CCW pulse 13: CW/CCW pulse Reverse
4: Travel/direction 14: Travel/direction Reverse

0: Phase A/B (x1)

[Data Position No.] 401 (Long-word address)

Specifies th

e counter input format.

The phase A/B inputs performs a forward count operation with phase B advance.

By selecting a reverse mode, you can change the rotation direction (i.e., the direction of
counter increment/decrement).

Counter current
position

Phase A
(counter input A)

Phase B
(counter input B)

Figure 7.1

Counter current
position

Phase A
(counter input A)

Phase B
(counter input B)

Figure 7.2

Counter current
position

Phase A
(counter input A)

Phase B
(counter input B)

Figure 7.3

b g
L

ON
OFF

N
OFF

I

Counter Count Mode: Phase A/B (x1)

A

poo g
orr — |

o P e

9

S
OFF

I

Counter Count Mode: Phase A/B (x2)

fN ¢N+1TN+2

N+3 ¢N+Z ¢N+1 ¢ N N-1

ON
OFF Q
ON
OFF

I

ﬁ

Counter Count Mode: Phase A/B (x4)
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Counter current

position fN TNH ¢N+2 ¢N+1 *N ¢N]
Forward ON m m m
(counter input A) OFF

(countr . LT L L
(counter input B) OFF

Figure 7.4  Counter Count Mode: CW/CCW Pulse

Counter current *N TNH TN+Z ¢N+1 ¢N ¢N_1

position Forward Reverse

(count W REREaERERENE
(counter input A) OFF

Direction ON ‘

(counter input B) OFF

Figure 7.5 Counter Count Mode: Travel/Direction

® Counter Filter Setting

[Data Range] 0: Do not use filter
1: Use at frequency of 1 Mpps or less.
2: Use at frequency of 500 Kpps or less.
3: Use at frequency of 100 Kpps or less.

[Factory default] 0: Do not use filter

[Data Position No.] 402 (Long-word address)

Specifies the counter input digital filter.

Specify a filter if a malfunction occurs due to noise. When you set a phase A/B input
mode in Counter Count Mode Setting, select a filter suitable for the frequency counted
from 1x pulses.

® Counter Action Mode Setting

[Data Range] 0: Linear Counter (Coded 32 bit fixed)
1: Ring Counter (0 to the Preset Ring Counter Value)
2: Ring Counter (Coded 32 bit fixed)

[Factory default] 0: Linear Counter (Coded 32 bit fixed)

[Data Position No.] 403 (Long-word address)

Specifies the counter action mode.

When "0: Linear Counter (Coded 32 bit fixed)" is specified, the counter can operate
within the range from -2,147,483,648 to 2,147,483,647. If the count becomes
smaller than -2,147,483,648, an underflow error occurs. If the count becomes
larger than 2,147,483,647, an overflow error occurs.

When "1: Ring Counter (0 to the Preset Ring Counter Value)" is specified, the counter
can operate as a ring counter within the range from 0 to the Preset Ring
Counter Value. If the current counter position becomes smaller than 0, the
current counter position is changed to Preset Ring Counter Value. If the
counter current position becomes larger than Preset Ring Counter Value, the
counter current position is changed to 0.

When "2: Ring Counter (Coded 32 bit fixed)" is specified, the counter can operate as a
ring counter within the range from -2,147,483,648 to 2,147,483,647. If the
counter current position becomes smaller than -2,147,483,648, the counter
current position is changed to 2,147,483,647. If the counter current position
becomes larger than 2,147,483,647, the counter current position is changed
to -2,147,483,648.
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® Preset Ring Counter Value

[Data Range] 1 to 2,147,483,647 [pulses]

[Factory default] 2,147,483,647 [pulses]

[Data Position No.] 404 (Long-word address)

Specifies the maximum value of the ring counter when "1: Ring counter (0 to the Preset
Ring Counter Value)" is specified for Counter Action Mode Setting.

The ring counter counts from 0 to the Preset Ring Counter Value. To detect the position
within one revolution of a motor that rotates more than one revolution, set the value of
"the number of counts per revolution -1".

For example, set this parameter to 1023 when you connect a motor with 1024 pulses
per revolution and count the position in one revolution.

® Counter Contact Input Setting

[Data Range] $00000000 or greater (bit data)

[Factory default] $00000000

[Data Position No.] 405 (Long-word address)

Specifies the polarity of the counter contact input and the filter setting as bit data.

1514 13121110 9 8
00 XXXXXX
i Bl Bl Contact input polarity

| (/0: NO contact, 1: NC contact)

| - Counter contact input 1

| - Counter contact input 2

| - Counter contact input 3

| Filter setting

| ( 00: 1-ms filter, 01: 100-us filter,

| 10: 10-us filter, 11: Do not use filter)
- Counter contact input 1
- Counter contact input 2
- Counter contact input 3

76 543210
00000XXNX
|l

. .
. =
. \L
. -
.
.
.
.
|

- Contact input polarity
Specify the logic of the external contact inputs. An NO contact input is an input which
is true when a signal input exists, and an NC contact input is an input which is true
when no signal input exists. The filter setting sets a digital filter for each contact.

- Filter setting
Specify a digital filter for each contact input.
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® Counter Z-phase Input Setting

[Data Range] $00000000 or greater (bit data)

[Factory default] $00000000

[Data Position No.] 406 (Long-word address)

Specifies the counter Z-phase input filter setting as bit data. Also specify this setting
when using the Z-phase input wired to the Z-phase input for an axis as a counter Z-
phase input.

10
X X
“ | Filter setting
- (00: Do not use filter, 01: 1 Mpps or less,
10: 500 Kpps or less, 11: 100 Kpps or less)

_____><oo
o~
o o
o w»
o
O w
onN

When the Z-phase input of an axis is used
- Use the Z-phase input of axis 1
- Use the Z-phase input of axis 2
- Use the Z-phase input of axis 3
- Use the Z-phase input of axis 4
- Use the Z-phase input of axis 5
- Use the Z-phase input of axis 6
- Use the Z-phase input of axis 7
- Use the Z-phase input of axis 8

- Filter setting
Set a digital filter for Z-phase inputs. Specify a filter if a malfunction occurs due to
noise.

- Use the Z-phase input of an axis
Specify this parameter when the Z-phase input wired to an axis is used as a Z-phase
input for the counter. If you use the Z-phase input of an axis, select the relevant bit
among bits 8 to 15 and set the bit to "1". Otherwise, set all of bits 8 to 15 to "0". If you
specify to use the Z-phase input of an axis, the filter for the axis is applied to the Z-
phase input.
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® Counter Contact Z-phase Input Function Layout

[Data Range] $00000000 or greater (bit data)

[Factory default] $00000000

[Data Position No.] 407 (Long-word address)

Specifies the Counter Contact Input 1 to 3, Z-phase Input, Counter Enable, Counter
Preset, CNT Latched Request functions.

When you assign a function, select a contact and set the relevant bit to "1". You cannot
assign a function to more than one input.

- Z-phase input, rising edge
- Z-phase input, falling edge

Counter enable/disable function

- Contact input 1, on for counter enable
- Contact input 1, off for counter enable
- Contact input 2, on for counter enable
- Contact input 2, off for counter enable
- Contact input 3, on for counter enable
- Contact input 3, off for counter enable
- Z-phase input, on for counter enable
- Z-phase input, off for counter enable

- Counter preset function
When you assign the counter preset function to a counter contact input, select the
relevant bit among bits 0 to 7 and set the bit to "1". When all of bits 0 to 7 are "0",
counter preset control with a contact input is not performed.

The counter preset function can be performed also by using the counter preset
request from a program.

- Counter enable/disable function
When you assign counter enable/disable control to a counter contact input, select the
relevant bit among bits 8 to 15 and set the bit to "1". When all of bits 8 to 15 are "0",
counter enable/disable control with a contact input is not performed.

The counter enable function can be performed also by using the counter enable
request from a program. When a contact input or program enables a counter, the
counter performs counting.
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7 16
XX XX
| | | | CNTlatched request 1

| | | - -Contactinput 1, rising edge
| | “— - Contact input 1, falling edge
| -—— - Contact input 2, rising edge
L——— _ Contact input 2, falling edge
———— - Contact input 3, rising edge
- Contact input 3, falling edge
- Z-phase input, rising edge
- Z-phase input, falling edge

CNT latched request 2

- Contact input 1, rising edge
- Contact input 1, falling edge
- Contact input 2, rising edge
*********** - Contact input 2, falling edge
*********** - Contact input 3, rising edge
——————————— - Contact input 3, falling edge
*********** - Z-phase input, rising edge
*********** - Z-phase input, falling edge

Counter latch function
When you assign the counter latch function to counter contact inputs, select the
relevant bits among bits 16 to 23 and/or bits 24 to 31 and set the bits to "1". When all
of bits 16 to 23 and bits 24 to 31 are "0", CNT latched request control with contact
inputs is not performed.

The counter latch function can be enabled also by using the CNT latched request from

a program.
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® Counter Contact Output 1 Layout

[Data Range] $00000000 or greater (bit data)
[Factory default] $00000000

[Data Position No.] 408 (Long-word address)

Selects the function assigned to Counter Contact Output 1.

Selects a bit assigned to the contact output 1 from the counter bit status. If the bit status
set to 1 becomes 1, the counter contact output turns ON. Multiple selections can be
made. When making multiple selections, if any of the bit statuses set to 1 turns ON,
output turns ON.

To start controlling the counter contact output 1, register counter registered parameters,
and then write "1" to the Counter Contact Output 1 Control counter control parameter to
enable the counter contact output 1.

151
0

~

131211109 8 7 6 5 4 3 2
0000000OO0OO0OO0X
|
|
L

o

L Counter coincidence detection 1 (latch type)
— Counter coincidence detection 2 (latch type)
—— Overflow/underflow error detection

(latch type)

10
X X
|

L

2120 19 18 17 16
XXX XXX
| | | | | - Zone 1 coincidence
| | | | “— Zone 2 coincidence
| | | “—— Zone 3 coincidence
| | “——— Zone 4 coincidence
| L———— Zone 5 coincidence
Zone 6 coincidence
Zone 7 coincidence
Zone 8 coincidence

Zone 9 coincidence

Zone 10 coincidence
Zone 11 coincidence
Zone 12 coincidence
Zone 13 coincidence
Zone 14 coincidence
Zone 15 coincidence
Zone 16 coincidence

® Counter Contact Output 2 Layout

[Data Range] $00000000 or greater (bit data)
[Factory default] $00000000

[Data Position No.] 409 (Long-word address)

Selects the function assigned to Counter Contact Output 2.

The setting method is the same as the one for the counter contact output 1.
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® Counter Coincidence Direction Setting

[Data Range] $00000000 or greater (bit data)
[Factory default] $00000000

[Data Position No.] 410 (Long-word address)
Specifies the counter coincidence detection method.

If no direction is specified, a counter coincidence occurs when Counter Current Position
Status changes and matches Counter Coincidence Value.

If coincidence detection when moving forward is specified, counter coincidence is
detected when Counter Current Position Status is the same as Preset Counter
Coincidence Value after Counter Current Position Status increases.

If coincidence detection when moving in reverse is specified, counter coincidence is
detected when Counter Current Position Status is the same as Preset Counter
Coincidence Value after Counter Current Position Status decreases.

1514131211109 8 7 6 5 4 3 2 1
000000XX000000KX
= ~ | Counter coincidence setting

| ( 00: No direction specified

| 10: Coincidence detection when

| moving forward

| 11: Coincidence detection when

| moving in reverse )

| - Counter coincidence 1
L - Counter coincidence 2

r——————X2
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® Counter Input Relay Setting

[Data Range]

[Factory default]
[Data Position No.]

0: Counter Input Relay Not In Use

1: Counter Input Relay in Use

0: Counter Input Relay Not In Use

411 (Long-word address)

Specify this setting when using counter input relay when using F3YP28-0P.

If you specify "1: Counter Input Relay in Use ", you can use four input relays shown in
Table 7.3 as counter input relays.

For the F3YP22-0P and F3YP24-0P modules, these four relays work as the counter
input relays regardless of Counter Input Relay Setting.

Table 7.3

List of Input Relays

Input Relay
No.

Signal

Description

Relationship with Other Relays

XOoo13

AX5 Stop Immediately
ACK
/Counter Input Relay 1

Turns on when a Stop Immediately command for
axis 5 is successfully completed.
/Turns on the flag assigned to the counter relay 1.

Turning off YOOO45 turns off this
relay.
/-

XOoo14

AX6 Stop Immediately
ACK
/Counter Input Relay 2

Turns on when a Stop Immediately command for
axis 6 is successfully completed.
/Turns on the flag assigned to the counter relay 2.

Turning off YOOOA46 turns off this
relay.
/-

XOoo1s

AX7 Stop Immediately
ACK
/Counter Input Relay 3

Turns on when a Stop Immediately command for
axis 7 is successfully completed.
/Turns on the flag assigned to the counter relay 3.

Turning off YOOOA47 turns off this
relay.
/-

XOOoo16

AX8 Stop Immediately
ACK
/Counter Input Relay 4

Turns on when a Stop Immediately command for
axis 8 is successfully completed.
/Turns on the flag assigned to the counter relay 4.

Turning off YOOOA48 turns off this
relay.
/-

@l CAUTION

For the F3YP28-0P module, when you specify to use the counter input relays, the Stop
Immediately ACK relays for axes 5 to 8 become unavailable. In this case, use the
Positioning Completed relays instead of the Stop Immediately ACK relays.

You can use a READ instruction from the CPU module to read the counter states
without assigning input relays to the counter. When you want to receive counter states
by interrupting the CPU module, you must assign input relays to the counter.
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® Counter Input Relay 1 Layout

[Data Range] $00000000 or greater (bit data)

[Factory default] $00000000

[Data Position No.] 412 (Long-word address)

Specifies a bit assigned to the counter input relay 1 from the counter bit status. Set the
relevant bit to 1.

When the selected Counter Bit Status item is 1, the counter input relay 1 turns on. You
can select more than one item. If you select multiple items, the counter input relay 1
turns on when any of the selected Counter Bit Status items is on.

Counter coincidence detection 1 (latch type)
Counter coincidence detection 2 (latch type)
— Overflow/underflow error detection
(latch type)
——— External CNT latched request 1 detection
(latch type)
L———— External CNT latched request 2 detection
(latch type)
Operation direction Forward
Operation direction Reverse
Counter contact input 1
Counter contact input 2
Counter contact input 3
——————————— Counter Z-phase input
Counter contact output 1
Counter contact output 2

43210
XX XXX
A
=
|| =

|
| L
|

Zone 1 coincidence
Zone 2 coincidence
Zone 3 coincidence
——— Zone 4 coincidence
———— Zone 5 coincidence
Zone 6 coincidence
Zone 7 coincidence
Zone 8 coincidence

Zone 9 coincidence

Zone 10 coincidence
Zone 11 coincidence
Zone 12 coincidence
Zone 13 coincidence
Zone 14 coincidence
Zone 15 coincidence
Zone 16 coincidence
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® Counter Input Relay 2 to 4 Layout

[Data Range] $00000000 or greater (bit data)

[Factory default] $00000000

[Data Position No.] Counter Input Relay 2, 413 (Long-word address)

[Data Position No.] Counter Input Relay 3, 414 (Long-word address)

[Data Position No.] Counter Input Relay 4, 415 (Long-word address)

Specifies the counter bit status assigned to the counter input relays 2 to 4 in the same

way as counter input relay 1.
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713

Example of Setting Counter Registered Parameters

The following example shows a minimal set of counter registered parameters, which
must be defined for controlling a counter using the positioning module. The underlined
values are to be entered.

@ Setting Items

Counter Input: Phase A/B input (x1)

Counter input frequency: 1 M pulse/s or less

Counter Action Mode: Linear counter

Counter contact inputs:  Counter contact input 1 to which the counter enable function is

assigned

Counter contact input 2 to which CNT latched request 1 is
assigned

Counter contact input 3 to be assigned to a relay as a generic
contact input

Counter Z-phase input to which the counter preset function is
assigned

Counter contact outputs: Counter contact output 1 to which counter coincidence

detection 1 is assigned
Counter contact output 2 to which zone coincidence detection
1 is assigned

Counter relays: Counter input relay 1 to which counter coincidence detection 1

is assigned

Counter input relay 2 to which CNT latched request 1
detection is assigned

Counter input relay 3 to which zone coincidence detection 2 is
assigned

Counter input relay 3 to which counter contact input 3 is
assigned

@ Calculation of Counter Registered Parameters

Counter Count Mode Setting (401, long-word address)
Set this parameter to 0 to specify phase A/B input (x1).

Counter Filter Setting (402, long-word address)
Set this parameter to 1 to use the module at a frequency of 1 M pulse/s or less.

Counter Action Mode Setting (403, long-word address)
Set this parameter to 0 to use a linear counter.

Preset Ring Counter Value (404, long-word address)
You do not need to set this parameter because this example uses a linear counter.

Counter Contact Input Setting (405, long-word address)

Set this parameter to $00002A00 to specify NO contact input and 10-us filter

settings for all of counter contact inputs 1 to 3.

(Decimal notation: 10752, hexadecimal notation: $00002A00, binary notation:
0000_0000_0000_0000_0010_1010_0000_0000)
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Counter Z-phase Input Setting (406, long-word address)

Set this parameter to $00000001 to use the Z-phase input connected to the

connector for the counter and to use the module at a frequency of 1 Mpps or less.

(Decimal notation: 1, hexadecimal notation: $00000001, binary notation:
0000_0000_0000_0000_0000_0000_0000_0001)

Counter Contact Z-phase Input Function Layout (407, long-word address)

To assign the counter preset function to the rising edge of the Z-phase input,

assign the counter enable/disable function to the On state of counter contact input
1, assign CNT latched request 1 to the rising edge of counter contact input 2,

and not use the CNT latched request 2, set this parameter to $00080140.
(Decimal notation: 524608, hexadecimal notation: $00080140, binary notation:
0000_0000_0000_1000_0000_0001_0100_0000)

Counter Contact Output 1 Layout (408, long-word address)

Set this parameter to $00000001 to set the bit corresponding to counter

coincidence detection 1 of Counter Bit Status to "1".

(Decimal notation: 1, hexadecimal notation: $00000001, binary notation:
0000_0000_0000_0000_0000_0000_0000_0001)

Counter Contact Output 2 Layout (409, long-word address)

Set this parameter to $00010000 to set the bit corresponding to zone coincidence

detection 1 of Counter Bit Status to "1".

(Decimal notation: 65536, hexadecimal notation: $00010000, binary notation:
0000_0000_0000_0001_0000_0000_0000_0000)

Counter Coincidence Direction Setting (410, long-word address)
Set this parameter to 0 to not specify the direction for counter coincidence detection.

Counter Input Relay Setting (411, long-word address)
Set this parameter to 1 to use counter input relays.

Counter Input Relay 1 Layout (412, long-word address)

Set this parameter to $00000001 to set the bit corresponding to counter

coincidence detection 1 of Counter Bit Status to "1".

(Decimal notation: 1, hexadecimal notation: $00000001, binary notation:
0000_0000_0000_0000_0000_0000_0000_0001)

Counter Input Relay 2 Layout (413, long-word address)

Set this parameter to $00000008 to set the bit corresponding to external CNT

latched request 1 detection of Counter Bit Status to "1".

(Decimal notation: 8, hexadecimal notation: $00000008, binary notation:
0000_0000_0000_0000_0000_0000_0000_1000)

Counter Input Relay 3 Layout (414, long-word address)

Set this parameter to $00020000 to set the bit corresponding to zone coincidence

detection 2 of Counter Bit Status to "1".

(Decimal notation: 131072, hexadecimal notation: $00020000, binary notation:
0000_0000_0000_0010_0000_0000_0000_0000)
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- Counter Input Relay 4 Layout (415, long-word address)

Set this parameter to $00000400 to set the bit corresponding to counter contact

input 3 of Counter Bit Status to "1".

(Decimal notation: 1024, hexadecimal notation: $00000400, binary notation:
0000_0000_0000_0000_0000_0100_0000_0000)
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71.4

List of Counter Control Parameters
Table 7.4 List of Counter Control Parameters
Data Position No.
Long-word| Word Parameter Description P?IZ%
Basis Basis
Requests to register the counter registered parameters.
. Writing "1" to this parameter performs the request to
424 847/848 gg?;r:gt;zglgégfedst registgr the counter registered parameters. Reading this | 7-19
parameter returns "0" for normal termination or returns
the error code if an error occurs.
Executes a counter control command corresponding to
the command code written to this parameter.
1: Counter Coincidence Detection 1 Latch Clear
Request
2: Counter Coincidence Detection 2 Latch Clear
Request
Counter Control Command 3: Overflow/Underflow Error Detection Latch Clear
425 849/850 Request Request 7-19
4: External Counter Latch Occurrence 1 Detection
Latch Clear Request
5: External Counter Latch Occurrence 2 Detection
Latch Clear Request
11: Counter Preset Request
12: CNT Latched Request 1
13: CNT Latched Request 2
$00000000 or greater (bit data
426 851/852 Counter Enable Control [Default: 0: Dis%ble the( counter)] 7-20
Counter Contact Output 1 $00000000 or greater (bit data
427 853/854 Control [Default: 0: Cognter co(ntact ouzput 1 forced off] -2
Counter Contact Output 2 $00000000 or greater (bit data
428 855/856 Control [Default: 0: Cognter co(ntact ouzput 2 forced off] 722
429 857/858 Counter Preset Value Eggc‘gézzgt?tt%]z’147’483’647 [pulses] 7-22
Preset Counter Coincidence |-2,147,483,648 to 2,147,483,647 [pulses
430 859/860  |\/jue 1 [Factory default: 0] [pulses] 7-22
Preset Counter Coincidence |-2,147,483,648 to 2,147,483,647 [pulses
431 861/862 |\ 2 [Factory default: 0] [pulses] 7-22
432 863/864 (System reserved) Do not set a value other than 0. -
433 865/866 Counter Zone 1 Lower Limit
434 867/868 Counter Zone 1 Upper Limit
435 869/870 Counter Zone 2 Lower Limit
436 871/872 Counter Zone 2 Upper Limit
437 873/874 Counter Zone 3 Lower Limit
438 875/876 Counter Zone 3 Upper Limit
439 877/878 Counter Zone 4 Lower Limit
440 879/880 Counter Zone 4 Upper Limit
441 881/882 Counter Zone 5 Lower Limit
442 883/884 Counter Zone 5 Upper Limit
443 885/886 Counter Zone 6 Lower Limit
444 887/888 Counter Zone 6 Upper Limit
445 889/890 Counter Zone 7 Lower Limit
446 891/892 Counter Zone 7 Upper Limit
447 893/894 Counter Zone 8 Lower Limit
448 895/896 Counter Zone 8 Upper Limit -2,147,483,648 to 2,147,483,647 [pulses] 7.3
449 897/898 Counter Zone 9 Lower Limit [Factory default: O]
450 899/900 Counter Zone 9 Upper Limit
451 901/902 Counter Zone 10 Lower Limit
452 903/904 Counter Zone 10 Upper Limit
453 905/906 Counter Zone 11 Lower Limit
454 907/908 Counter Zone 11 Upper Limit
455 909/910 Counter Zone 12 Lower Limit
456 911/912 Counter Zone 12 Upper Limit
457 913/914 Counter Zone 13 Lower Limit
458 915/916 Counter Zone 13 Upper Limit
459 917/918 Counter Zone 14 Lower Limit
460 919/920 Counter Zone 14 Upper Limit
461 921/922 Counter Zone 15 Lower Limit
462 923/924 Counter Zone 15 Upper Limit
463 925/926 Counter Zone 16 Lower Limit
464 927/928 Counter Zone 16 Upper Limit
465 to 475 1929 to 950 |(System reserved) Do not set a value other than 0. -

IM 34M06H55-04E

1st Edition : Jan 31, 2013-00




7-19

7.1.5 Description of Counter Control Parameters

® Counter Registered Parameters Request

[Data Range] 1: Write this value to request to register the counter
registered parameters.

[Data Position No.] 424 (Long-word address)

Writing "1" to this parameter performs the request to register the counter registered

parameters.

When the request to register the counter registered parameters is completed
successfully, reading this parameter returns "0".

Reading this parameter returns an error code if an error occurs. For details on error
codes, refer to Section 11.6, "List of Counter Registered Parameter Error Codes."

For details on how to register counter registered parameters, refer to Section 9.3, "Set
Counter Registered Parameters."

@® Counter Control Command Request

[Data Range] Counter coincidence detection 1 latch clear request
Counter coincidence detection 2 latch clear request
Overflow/underflow error detection latch clear request
External counter latch occurrence 1 detection latch clear
request

5: External counter latch occurrence 2 detection latch clear

request

11: Counter preset request

12: CNT latched request 1

13: CNT latched request 2
[Data Position No.] 425 (Long-word address)
Writing a command code shown in [Data Range] to this parameter executes the relevant
counter control command.

When a command code is written to this parameter, the command is executed
immediately and reading this parameter returns "0".

RN
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@® Counter Enable Control

[Data Range] $00000000 or greater (bit data)

[Default] $00000000

[Data Position No.] 426 (Long-word address)

Specifies the counter enable/disable control by a program and the debug mode of
Counter Bit Status. The setting is applied immediately when a value is written to this
parameter.

1514131211109 8 7 6 5 4 3 2 1 0
0000000X00000O0O0KX
| L - Counter enable/disable
| (0: Disable, 1: Enable)
- Counter Bit Status debug mode
(0: Normal mode, 1: Debug mode)

- Counter enable/disable
Writing "0" (default) disables the counter and writing "1" enables the counter. When the
Counter Contact Z-phase Input Function Layout counter registered parameter is used
to assign the counter enable/disable function to the external contact input, the counter
is enabled when either this Counter Enable Control parameter or the external contact
input is in an enable state.

Counter Bit Status debug mode
Writing "1" enables the debug mode of Counter Bit Status.

In debug mode, Counter Bit Status cannot be updated automatically and the CPU
module can read and write the status. In this case, Counter Bit Status has the value
written last (while the default is "0").

In debug mode, Counter Bit Status behaves as follows.

Assignment of a Counter Bit Status item to a counter input relay:

The value written to the corresponding Counter Bit Status item is reflected to the
assigned input relay.

Assignment of a Counter Bit Status item to a counter contact output:

The value written to the corresponding Counter Bit Status item is reflected to the
assigned counter contact output.

Assignment of a Counter Bit Status item to a trigger condition for a positioning
operation:

The value that is written to the corresponding Counter Bit Status item works as a
trigger condition for a positioning operation.

Writing to a counter contact input in Counter Bit Status and a counter Z-phase input in
Counter Bit Status:

It is possible to write a value to this item, but the function specified with Counter
Contact Z-phase Input Function Layout does not work.

Writing to a counter contact output in Counter Bit Status:

It is possible to write a value to this item, but the written value is not output from the
relevant counter contact output.
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@® Counter Contact Output 1 Control

[Data Range]
[Default]

$00000000 or greater (bit data)

$00000000

[Data Position No.] 427 (Long-word address)

Specifies whether to enable or disable counter contact output 1 and the forced on/off
setting of counter contact output 1. The setting is applied immediately when a value is
written to this parameter.

1514131211109 8 7 6 5 4 3 2 1 0
0000000X0000O0OO0OO0OX
| L - Control setting for counter contact output 1
| (0: Disable, 1: Enable)
L - Forced setting for counter contact output 1
(O: Forced off, 1: Forced on)

When "Enable" is selected, the contact output automatically turns on or off according to
the setting of the Counter Contact Output 1 Layout counter registered parameter.

When "Disable" is selected, the contact output is forcibly turned on or off according to
the forced setting for counter contact output 1.

Table 7.5

Counter Contact Output 1 Control

Forced setting for
counter contact
output 1 (bit 8)

Control setting for
counter contact
output 1 (bit 0)

Behavior of counter contact output 1

The contact output turns on or off according to the

1: Enable setting of the Counter Contact Output 1 Layout
parameter.
0: Forced off 0: Disable Off (Default)
1: Forced on 0: Disable On

IM 34M06H55-04E

1st Edition : Jan 31, 2013-00



7-22

[Data Range]
[Default]
[Data Position No.]

15 14 13 12 11 10
00000O00O0

@® Counter Contact Output 2 Control

$00000000 or greater (bit data)

$00000000

428 (Long-word address)

Specifies whether to enable or disable counter contact output 2 and the forced on/off
setting of counter contact output 2. The setting is applied immediately when a value is
written to this parameter.

9876543210
0X0000000X
| L
|

- Control setting for counter contact output 2
(O: Disable, 1: Enable)

- Forced setting for counter contact output 2
(O: Forced off, 1: Forced on)

When "Enable" is selected, the contact output automatically turns on or off according to
the setting of the Counter Contact Output 2 Layout counter registered parameter.

When "Disable" is selected, the contact output is forcibly turned on or off according to
the forced setting for counter contact output 2.

Table 7.6

Counter Contact Output 2 Control

Forced setting for Control setting for
counter contact output | counter contact output Behavior of counter contact output 2
2 (bit 8) 2 (bit 0)
The contact output turns on or off according to
1: Enable the setting of the Counter Contact Output 2
Layout parameter.
0: Forced off 0: Disable Off (Default)
1: Forced on 0: Disable On

[Data Range]
[Factory default]
[Data Position No.]

[Data Range]
[Factory default]
[Data Position No.]

Coincidence.

[Data Range]
[Factory default]
[Data Position No.]

Coincidence.

@® Counter Preset Value

-2,147,483,648 to 2,147,483,647 [pulses]

0

429 (Long-word address)
Specifies the value set for the Counter Current Position Status during Counter Preset.

The value is used for the counter preset function assigned to a contact input and also a
counter preset request specified in Counter Control Command Request.

® Preset Counter Coincidence Value 1

-2,147,483,648 to 2,147,483,647 [pulses]

0

430 (Long-word address)
Specifies the value compared with the Counter Current Position Status for Counter

@® Preset Counter Coincidence Value 2

-2,147,483,648 to 2,147,483,647 [pulses]

0

431 (Long-word address)
Specifies the value compared with the Counter Current Position Status for Counter
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® Counter Zone N Lower Limit (N =1 to 16)

[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]

[Factory default] 0
[Data Position No.] 433 or greater (Long-word address)
Specifies the lower limit value compared with the Counter Current Position Status for

Counter Zone Coincidence.
When Counter Zone N Lower Limit < Counter Current Position Status < Counter Zone N
Upper Limit, zone N coincidence of Counter Bit status turns on.

® Counter Zone N Upper Limit (N =1 to 16)

[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]

[Factory default] 0
[Data Position No.] 434 or greater (Long-word address)
Specifies the upper limit value compared with the Counter Current Position Status for

Counter Zone Coincidence.
When Counter Zone N Lower Limit < Counter Current Position Status < Counter Zone N
Upper Limit, zone N coincidence of Counter Bit status turns on.
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7.2

7.21

ﬁ CAUTION

Counter Statuses

Counter statuses refer to data which the CPU module reads from the positioning
module. You can check the state of the counter using these statuses.

When a word-basis READ instruction is used from the CPU module to read two-word
data, concurrency of the high-order word and low-order word of two-word data is not
assured due to conflicts between the timing of reading from the CPU module and the
data update period of the positioning module.

By using a long-word-basis READ L instruction, concurrency of the high-order word and
low-order word of two-word data is assured. Note that data position numbers used in a
long-word-basis READ L instruction are different from the ones used in a word-basis
READ instruction.

List of Counter Statuses
Table 7.7 List of Counter Statuses
Data Position No.
Long- A See
word Wor_d Parameter Description Also
. Basis
Basis
Operation information (bit data) including counter
417 833/834 | Counter Bit Status coincidence detection, high-speed contact input/output, 7-25
zone coincidence detection
418 835/836 | Sounter Current Position -2,147,483,648 to 2,147,483 647 [pulses] 7-27
419 837/833 | i1 Latched Position 1 -2,147,483,648 to 2,147,483 647 [pulses] 7-27
420 g30/g4p | SHT Latched Position 2 -2,147,483,648 to 2,147,483,647 [pulses] 727
421 841/842 | Counter Speed Status -8,000,000 to 8,000,000 [pulse/s] 7-27
422 to 843 to
493 846 (System reserved) -
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7.2.2

@® Counter Bit Status

[Data Position No.]
[Data Range]

Description of Counter Statuses

417 (Long-word address)
$00000000 or greater

Used to read the operation state of the counter as bit data.

Some Counter Bit Status items can be assigned to a counter contact output, counter
input relay, or a trigger condition for a positioning operation. For details on how to assign
them, refer to the description of counter registered parameters or setting a trigger

condition for a positioning operation.

Data in Counter Bit Status can be modified by using the debug mode of Counter Bit

Status.
1514131211109 8 7 6 5 4 3 2 1 0
DO XXXXXXXX0XXXXX
T O N O B
O O B s
I O T O O B
T O
T T O O O
N T T U O
I T O T O O
B R A
I R
I T T O B
I T O T B
T
I T T O
I T
I T B
T
|
e
-

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
XXXXXXXXXXXXXXX
| N
| | L
| L
|
|
L

Counter coincidence detection 1 (latch type)
- Counter coincidence detection 2 (latch type)
- Overflow/underflow error detection
(latch type)

- External input counter latch 1 detection
(latch type)

- External input counter latch 2 detection
(latch type)

- Counter Direction (Forward)
- Counter Direction (Reverse)

- Counter contact input 1 (0: Off, 1: On)
- Counter contact input 2 (0: Off, 1: On)
- Counter contact input 3 (0: Off, 1: On)

- Counter Z-phase input (0: Off, 1: On

~

- Counter contact output 1 (0: Off, 1: On)
- Counter contact output 2 (0: Off, 1: On)

- Zone 1 coincidence
- Zone 2 coincidence
- Zone 3 coincidence

- Zone 15 coincidence
- Zone 16 coincidence
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Counter coincidence detection 1/2 (latch type)
These bits are "1" when Preset Counter Coincidence Value 1 or Preset Counter
Coincidence Value 2 is the same as Counter Current Position Status.

Because these are latch type bits, to clear the latch, write "1: Counter Coincidence
Detection 1 Latch Clear Request" or "2: Counter Coincidence Detection 2 Latch Clear
Request" to "Counter Control Command Request."

Overflow/underflow error detection (latch type)
This bit is "1" if an overflow or underflow occurs in Counter Current Position Status
when Counter Action Mode Setting specifies a linear counter operation.

Because this is a latch type bit, to clear the latch, write "3: Overflow/Underflow Error
Detection Latch Clear Request" to "Counter Control Command Request."

External input counter latch 1/2 detection (latch type)

These bits are "1" if a counter latch occurs due to an external input when Counter
Contact Z-phase Input Function Layout is used to assign the counter latch function to
the external input.

Because these are latch type bits, to clear the latch, write "4: External Counter Latch
Occurrence 1 Detection Latch Clear Request " or "5: External Counter Latch
Occurrence 2 Detection Latch Clear Request " to "Counter Control Command
Request."

Counter direction

These "forward" and "reverse" bits indicate the operation direction of the counter input.
When the counter input is not operating, either the " forward" or "reverse" bit is "1"
depending on the last operation direction.

Counter contact input 1/2/3
These bits are used to read the state of the corresponding counter contact input.

0: Off, 1: On

Counter Z-phase input
This bit is used to read the state of the counter Z-phase input.

0: Off, 1: On

Counter contact output 1/2
These bits are used to read the state of the corresponding counter contact output.

0: Off, 1: On

Zone N coincidence (N =1 to 16, and up to 16 zones can be specified.)
These bits are "1" when Counter Current Position Status is between Counter Zone N
Lower Limit and Counter Zone N Upper Limit.

(These bits are on when Counter Zone N Lower Limit < Counter Current Position
Status < Counter Zone N Upper Limit.)
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@® Counter Current Position Status

[Data Position No.] 418 (Long-word address)
[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]
Used to read the current position of the counter.

You can also modify Counter Current Position Status by writing a value from the CPU
module.

@® CNT Latched Position 1 Status

[Data Position No.] 419 (Long-word address)
[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]
Used to read the counter position latched by counter latch 1.

When more than one counter latch occurs, the last latch position is stored.

@® CNT Latched Position 2 Status

[Data Position No.] 420 (Long-word address)
[Data Range] -2,147,483,648 to 2,147,483,647 [pulses]
Used to read the counter position latched by counter latch 2.

When more than one counter latch occurs, the last latch position is stored.

@® Counter Speed Status

[Data Position No.] 421 (Long-word address)
[Data Range] -8,000,000 to 8,000,000 [pulse/s]
Used to read the counter speed.

The value can be either positive or negative depending on the rotation direction of the
counter input.

Counter Speed Status is displayed with an accuracy of about two upper digits.

You can use Counter Speed Status for monitoring purpose, but do not use it as
feedback to the control.
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Positioning Programs

This chapter describes the function, usage, and note of each command with one or
more sample programs of the command.

The sample programs shown in this chapter assume the following:
- The positioning module is installed in slot 3 (slot #003) of the main unit.
- When only one axis is used in the example, it is axis 1.

- The command speed unit selection and acceleration/deceleration time unit selection
are set to "pulse/s" and "ms", respectively.

ﬁ CAUTION

For the F3YP22-0P module, NEVER set the output relays for axes 3 to 8; moreover,
input relays for axes 3 to 8 have no meaning.
For the F3YP24-0P module, NEVER set the output relays for axes 5 to 8; moreover,
input relays for axes 5 to 8 have no meaning.
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8.1 Operation Procedure

Figure 8.1 shows an operation procedure flowchart for a typical positioning operation.

For details, refer to Sections 8.2 through 8.17.

When you use a certain function such as a jog operation or request to stop immediately,
the procedure is different from Figure 8.1 and specific input/output relays are used.

C Start of command execution )

A 4
Set up axis command parameters.

[Data position no.]

*41 to *69

("' represents the axis number minus 1.)

Command acceptance NO
conditions OK?
YES v
Check the command acceptance
conditions and re-execute the direct
Turn on [Execute Command] output relays operation command after conditions
(YOOO33 to YOOO40) are met.
|
[Execute Command ACK] NO

input relays on?
(XOOO01 to XOOO08)

YES [Error Detected] NO
input relays on?

(XOOO17 to XOOO24)

Turn off [Execute Command] output relays
(YODO33 to YOODI40) Read Warning Status to
check if a warning has occurred.
Al [Data position no.]
> *89 ("' represents the axis
v Read Error Status of axis statuses, number minus 1.)
Read axis statuses or input relays. remove the cause of the error, execute
[Data position no ] a Reset Error command, and re-
*81to0 *94 execute the direct operation Other than 0
("™ represents the axis number minus 1.) command.
Read Warning Status of axis statuses,
remove the cause of the warning, and

Execution completed?

YES

< End of command execution >

Figure 8.1 Operation Procedure Flowchart for a Direct Operation

re-execute the direct operation
command.
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8.2 Read Parameters/Statuses

B Function

This operation reads parameters and statuses in the module.
B Usage

® Command Parameters

No command parameters need to be set.

® Command Acceptance Conditions

This operation is always accepted.

® Procedure

(1) Read parameters and statuses of the module from the CPU module. For details on
how to access the module from the CPU, see Chapter 10, "Accessing Modules."

H Note

- Parameters and statuses listed with two data position numbers are two-word data.
The smaller data position number contains the low-order word, and the larger data
position number contains the high-order word.

- Each data position number corresponds to a word. Use only the word-basis READ
and WRITE instructions when accessing from a sequence program. Similarly,
always use word-basis instructions for access from a BASIC program.

- Only for specific statuses, by using a long-word-basis READ instruction (READ L
instruction), concurrency of the high-order word and low-order word of two-word
data is assured.

ﬁ CAUTION

When a word-basis READ instruction is used from the CPU module to read two-word
data, concurrency of the high-order word and low-order word of two-word data is not
assured due to conflicts between the timing of reading from the CPU module and the
data update period of the positioning module.

Only for specific statuses, by using a long-word-basis READ instruction (READ L
instruction), concurrency of the high-order word and low-order word of two-word data is
assured. Note that data position numbers used in a long-word-basis READ L instruction
are different from the ones used in a word-basis READ instruction.

For details on the statuses that can be used by a long-word-basis READ instruction and
the data position numbers for a READ L instruction used from a sequence CPU, see
Table 6.13.
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B Sample Program 1

® Description

This sample program reads all axis statuses of the module installed in slot 3.

(This program performs word-basis access. Concurrency of the high-order word and
low-order word of two-word data is not assured.)

@ List of Devices

Table 8.1 List of Devices Used by the Sample Program for Reading Parameters/Statuses
Device Name Data
/D00081/D00082 | Target Position Status See Section 6.2.1, " Statuses"
/D00083/D00084 | Current Position Status See Section 6.2.1, " Statuses"
/D00085/D00086 | Current Speed Status See Section 6.2.1, " Statuses"
/D00087 Contact Input Status See Section 6.2.1, " Statuses"
/D00088 Error Status See Section 6.2.1, " Statuses"
/D00089 Warning Status See Section 6.2.1, " Statuses"
/D00090 Origin Search Status See Section 6.2.1, " Statuses"
/D00091 Extended Status See Section 6.2.1, " Statuses"
/D00092/D00093 | No. of Write Operations to Flash Memory See Section 6.2.1, " Statuses"
/D00094 Current Override Value Status See Section 6.2.1, " Statuses"
/100001 to /100016 | Contact Input Status bit data See Section 6.2.1, " Statuses"
/100017 to /100032 | Extended Status bit data See Section 6.2.1, " Statuses"

® Program Code

00002 (*** Sample Program for Reading Statuses *&%

00003 MDIDDSS

[ READ ]

f
0oao4

000as

]

Figure 8.2

B Sample Program 2

® Description

51 /DO00E | Tg[Fe=d statuses
! [N | DOooeT | oo E:pand contact input
[ Mo T /D000%1 [ /100017 Expand e:xtended status

Sample Program for Reading Statuses (with Word-basis Access)

This sample program reads statuses of axis 1 of the module installed in slot 3.

(This program performs long-word access. Concurrency of the high-order word and low-
order word of two-word data is assured.)

@ List of Devices

Table 8.2 List of Devices Used in the Sample Program for Reading Parameters/Statuses
Device Name Data
/D00081/D00082 | Target Position Status See Section 6.2.1, " Statuses"
/D00083/D00084 | Current Position Status See Section 6.2.1, " Statuses"
/D00085/D00086 | Current Speed Status See Section 6.2.1, " Statuses"

® Program Code

0oaos MEIIIJDSS

L
[ READ ]

oooa? ﬁ* Sample Program for Reading Statuses **x

Figure 8.3

]

] /D000aT | Flead statuses

Sample Program for Reading Statuses (with Long-word Access)
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8.3 Set Registered Parameters

B Function

This command sets the registered parameters.
B Usage

® Command Parameters

Table 8.3 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.3 Required Parameters for the Set Registered Parameters Command

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 3: Set Registered Parameters O
Refer to Section 6.1.1, "List of Registered Parameters" o
on how to set these parameters.
The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

*01 to *31 Registered Parameters

@® Command Acceptance Conditions

Table 8.4 shows pre-conditions for command execution.

Table 8.4 Command Acceptance Conditions for the Set Registered Parameters Command

Error Warning
Code Code

Command Acceptance Conditions

No acceptance of another command is in progress.
Registered parameters are valid. O
In a Positioning Completed state. O

® Procedure

(1) Set up registered parameters, and write the [3: Set Registered Parameters]
command code to the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the command is successfully executed, the [Execute Command ACK] input
relay turns on. Turn off the [Execute Command] output relay after confirming that
the [Execute Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.
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H Note

- The registered parameters set using the Set Registered Parameters command are
cleared at power off. Execute the Save to Flash Memory command to save
parameter data if required.

Even if registered parameters are not saved to the flash memory, they can be used
by executing the Set Registered Parameters command each time the module is

powered on.

- The Reset Error command cannot be used to clear a registered parameter setting
error encountered during execution of a Set Registered Parameters command. To
clear such an error, check and correct the registered parameters and execute the
Set Registered Parameters command again.

B Sample Program

® Description

This sample program sets up registered parameters of axis 1 for the positioning module
installed in slot 3.

@ List of Devices

Table 8.5 List of Devices Used in the Sample Program for the Set Registered Parameters
Command
Device Name Data
Set up data in this area before
/D00001 to /D00040| Registered Parameters executing the Set Registered
Parameters command.
/D00099 Warning Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
100099 Command execution disable
(to be set elsewhere)
/100101 Set Registered Parameters
Set Registered Parameters
hoo102 (differential up)
/100103 Waiting for execute command ACK
/100104 Command executing
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oooo
0om1

oooz2
ooot 3

0oo14

0005

0oma

ooom?

oooa

oome

oooza

0001

Oooz2

0ooz3

0o024

00025

00026

oooz7?

0ooza

0oozg

0oa3n

0o

noos2

00033

00024

00035

00036

0oa3y?

0ocg

0oo3g

00040

0oo41

® Program Code

+** Sample Program for Set Registered Parameters Gommand #**
—|m?1 il Mfet vegistered parame e
——— Set registered parameters ———
_|m?102 [ MOV ] Fa] /oo _|-resd Mode
[ WMoY ] O] /o0nnng | ulse Dutput Mads
[TMOW ] O] /Doaaag [ioter Direstion
[P0V 31003 /D0000q |Sontest input
.L MW | 1600000 /Doo0ng | orwerd Limit
!L MOW | —s00000] /ooonny | = verse Limit
!L MOW | =20000] /000009 |=F==d Limit
[ MOV ] 0] Foaniy |08 Mode
[MOY ] O /o00m 2 |7 Direstion
IL MOW [ 80000] /000073 [AF0S Speedl
!L MOW | aeon] Jooamis |[0F Speed s
lL MO ] T 700007 |78 Stertup Speed
[ MOV ] EO0] /O00mg |05 Asceleration Time
[ MO ] B0 /000020 |0 Deceleration Time
[TMOW ] O] Fonne |08 Z-phase Edze
AQS Z-phase Search O
[ MOV ] 1] /D00022 |0yt
L 405 Z-phase Search R
[ MOV ] BO00[ /DO00Z3 o,z
405 Daw Pulze ClaarTi
[ MOV ] 000 /D00028 |7.e
!L MOY O] /onnngs |08 Dt
_|m?102 [ MOV 0] /D000zg |- yetem resered
[TMOW ] O] 7Dn0nz | nlimited Rotation
[ MOV ] O /D000=g |- Fhess
[T O] FOnnnE |Pe vistion Fulss Clesr
[ MOV ] 0] /D000gz |- ystem reserved
!L MOV ] BA0] /D000Es | ooskration
lL MO | BAn] FOnnnag |oe oeleration
!L MOV ] 0] /D000g7 |- yetem reserved
[TMOW ] ] 7O00aEg |Fover Sourse Detest
[ MOV ] O]/ oagndn |- vstem reseried
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0aooaz
00043

oo044
0o045
0o04e
oo047

00043
0048

0aos0
0o0s1

0o0s2

® Timing Chart

/100101 |
/100102 [

}1—1
/100103 | f

3
/100104 | : f
Y00333 T\_W\ |
AX1 Execute Command output relay (\ { (\ !
X00301

AX1 Execute Command ACK input relay

Figure 8.5 Timing Chart for the Set Registered Parameters Command

—-—— Execute Set Reegistered Parameters Command ——
_|/1]:||I:n 0z jl;‘lgrngg [ WRITE [ /DO000T | ] il [ Write registered param
! WHITE | 3' 3' 4-” ] Write Command code
SET [ vouggg |-eeute Bmdrely OM
SET MNE Wiaiting for Cmd ACK Ok
SET ! (Cmd executing OR
——— Gheck completion of command execution ——
m|m DS [READ ] ] B9 /D004 | griead Warning Statuz
YD?SSS }?D?SU'I FaT EIEER) Exzcute Gmd relay OFF
Waiting for Cmd ACK OF
DO005S | [ I FST oos |-
!IEIIIZH 03 /I]DID1E|4 %?E?{Sm =T O |2 &2 cuting OFF
Figure 8.4 Sample Program for the Set Registered Parameters Command

IM 34M06H55-04E

1st Edition : Jan 31, 2013-00



8.4

B Usage

Reset Error

B Function

This command clears the error status (state where the [Error Detected] input relay is on)
of an axis. However, it cannot be used to clear a registered parameter setting error.

® Command Parameters
Table 8.6 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.6 Required Parameters for the Reset Error Command

Data Position No. Parameter Description Mandatory
(Word Basis) P or not
Command Code 5: Reset Error O

H Note

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

® Command Acceptance Conditions

Table 8.7 shows pre-conditions for command execution.

Table 8.7 Command Acceptance Conditions for the Reset Error Command

. Error Warning
Command Acceptance Conditions Code Code
No acceptance of another direct operation command is in progress.
An error has been detected (excluding a registered parameter setting error). O

® Procedure

(1) Write the "5: Reset Error" command code to the command parameter area of the

command axis.

(2) Turn on the [Execute Command] output relay for the command axis.
(3) When the command is successfully executed, the [Execute Command ACK] input

relay turns on. Turn off the [Execute Command] output relay after confirming that
the [Execute Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

When an error has occurred (and the [Error Detected] input relay is on), execute the
Reset Error command to clear the error status.

The Reset Error command cannot be used to clear a registered parameter setting
error encountered during execution of a Set Registered Parameters command. To
clear such an error, check and correct the registered parameters and execute the
Set Registered Parameters command again.
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B Sample Program

® Description

This sample program clears an error on axis 1 of the positioning module installed in slot

@ List of Devices

Table 8.8 List of Devices Used in the Sample Program for the Reset Error Command

Device Name Data
/D00041 Command Code 5: Reset Error command
/D00099 Warning Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay

100099 Command execution disable

(to be set elsewhere)

/100201 Reset error
/100202 Reset error (differential up)

/100203 Waiting for execute command ACK
/100204 Command executing

® Program Code

Q0054 |ex* Sample Proeram for Reset Error Command ***

00055 _|!]]:IIIZI2D1 [ OIFU_[ /mozng |reset =rrer

00056 |-—— Execute Reset Error command ——-

0o0s7 _|!IEIIIJ2D2 E{QQQ ST F[ 7Danmd] |-emmend ods

Q0058 [ WRITE [ /D00047 | gl ] q[Write CGmd parameters

00059 =ET AT |Ere o te Cmd relay O

D0as0 =ET TOTg |Meiting for Gmd ACHK, OM

00061 SET Toa8 o e cuting ORI

00062 |-—— GCheck completion of command execution ———

oGz _|f1DIIZI203 [READ | 7 30 700005 | T[Read Warning Status

00064 YD?SSS }?DEIIEEH =T TS |Eecute Omd relay OFF

00065 [Waiting for Cmd ACK OF
000053 | | 0 RST 0203 |r

000ge6 /]]ZIIIZIEDS /I]DIDEIZIfl }@J/?)SD‘I RET Tong |omd e secuting OFF

Figure 8.6 Sample Program for the Reset Error Command

® Timing Chart

/100201 [

/100202 [
Ay
/100203 Ir (
/100204 [ | (
! |
[

Y00333 N -

AX1 Execute Command output relay <> ! <>
X00301 N m
AX1 Execute Command ACK input relay

Figure 8.7 Timing Chart for the Reset Error Command
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8.5 Manual Control

You can use a jog or manual pulse generator operation to operate a motor manually.
This section describes the details of jog commands and the Start MPG Mode command.

8.5.1 Jog

B Function
While the [Forward Jog] output relay or the [Reverse Jog] output relay is on, the motor
rotates in the forward or reverse direction, respectively.

A jog operation continues until the [Forward Jog] output relay or the [Reverse Jog]
output relay is turned off, or the [Stop Immediately] output relay is turned on.

Speed
End

Start

- Time
Forward jog J
Figure 8.8 Forward Jog Operation (Trapezoidal Acceleration and Deceleration)
Speed
End
Start
Time

Forward jog J

Figure 8.9 Forward Jog Operation (S-shape Acceleration and Deceleration)
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B Usage

® Command Parameters

Table 8.9 shows the required parameters for this command.
O: Mandatory parameters.

/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.9 Required Parameters for Jog Commands
Data Position No. Parameter Description Mandatory
(Word Basis) or not
*45 Accel/Decel Mode 0: Trapezoidal acceleration and deceleration, o
1: S-shape acceleration and deceleration
*46/*47 Target Speed 1 to Speed Limit [command speed unit] O
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit], o
-1: Default acceleration
*49 Deceleration Time 0 to 32767 [acceleration/deceleration time unit], o
-1: Default deceleration
*50/*51 Startup Speed 0 to target speed [command speed unit]
(Set this parameter when Accel/Decel Mode is A
trapezoidal acceleration and deceleration.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

® Command Acceptance Conditions

Table 8.10 shows pre-conditions for command execution.

Table 8.10 Command Acceptance Conditions for Jog Commands

i Error Warning
Command Acceptance Conditions Code Code
No acceptance of another command is in
progress.
Command parameters are valid. O
No error has occurred. O
In a Positioning Completed state. O

® Procedure

(1) Write the required parameters to the command parameter area of the command

axis.

(2) Turn on the [Forward Jog] output relay or [Reverse Jog] output relay, and the motor
begins jog movements in the forward or reverse direction respectively.

- If parameter data is invalid, the [Error Detected] input relay turns on, and an error
code is stored in Error Status.

- If any command acceptance condition is not satisfied, the command is not
executed, and a warning code is stored in Warning Status. Turning off the [Forward
(Reverse) Jog] output relay clears the warning code.

(4) The [Positioning Completed] input relay turns off when the jog operation starts.
Turning off the [Forward (Reverse) Jog] output relay stops the jog operation, and the
[Positioning Completed] input relay turns on.

IM 34M06H55-04E
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H Note

Executing a Decelerate and Stop command during a jog operation is not allowed
and will generate a warning. To stop a jog operation, turn off the [Forward (Reverse)
Jog] output relay, or turn on the [Stop Immediately] output relay.

The setting values of the Forward/Reverse Limit registered parameters are ignored
during a jog operation.

You can use the Unlimited Rotation Setting registered parameter to specify whether
or not to detect an overflow error on the current pulse position during a jog
operation. If you specify to detect an overflow error and the operation range of the
positioning module (-2,147,483,648 to 2,147,483,647) is exceeded, a pulse overflow
error can be detected. If you specify not to detect any overflow error, the operation
is performed without any error being detected. (The current pulse position is
counted by a 32-bit ring operation.)

B Sample Program

@ Description

This sample program performs a jog operation for axis 1 of the positioning module
installed in slot 3.

@ List of Devices

Table 8.11 List of Devices Used in the Sample Program for a Jog Operation

Device Name Data

/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00099 Warning Status

Y00349 AX1 Forward Jog output relay

X00325 AX1 Positioning Completed input relay

X00317 AX1 Error Detected input relay

100099 Command execution disable

(to be set elsewhere)

/100301 Start/stop forward jog operation

/100302 Start forward jog operation (differential up)

/100303 Stop forward jog operation (differential down)

/100304 Forward jogging in progress

IM 34MO6H55-04E  1st Edition : Jan 31, 2013-00



8-14

® Program Code

00062 *** Sample Program for Jog Operation *&*

000E9 _|/1]ZIIIJBD1 OIFU =0z Start jog operation
00070 OIED 0503 |° top o operation
00071 |——— Start joe operation ———
0oo72| 00302 00099
_| I H [ MOw | 0] /00045 Accel/Decel Made

L
ono73 [ WOV | 100000] 7000086 | =t Speed
Qo074 T | 5D|:|| Donnas Acceleration Time
00075 ! MOy | EDD| Doon04a Dz celeration Time

L
ooe [ MOV _] O /0000 |- fertee Speed
ooy [WRITE [ 7000045 ] gl T [ Write Cmd parameters
ooo?a TET o040 Forward Jog relay OR
00079 SET Oand |-oEsing in progress ON

00030|——— Stop jog operation ——
000s1| A00204 400303 Y00349
-y I 11

BeT YO0340 Forward Jog relay OFF

11 11
0oog2 YO0349  X00325 o
I [} RST 004 |/oeEing in proeress OFF
00023 ! FEAD | 3' Egl o009 | 7 Fead Warning Status
oo0a4 _|}{D?31 7 FaT Y0340 Formard Jog relay OFF
aonss ‘l Donooa | | ] FET =04 Jogging in progress OFF

Figure 8.10 Sample Program for a Jog Operation

® Timing Chart

Speed

Time

/100301

4

/100302

/100303

=T

y

/100304

—r--—1——

19

Y00349
AX1 Forward Jog output relay
X00325
AX1 Positioning Completed input relay

i S S s

Lk
Lini

—
A

Figure 8.11 Timing Chart for a Jog Operation
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8.5.2 Manual Pulse Generator Mode

B Function

In manual pulse generator mode, you can operate a motor using a manual pulse
generator.

Manual pulse generator mode continues until a Stop MPG Mode command is executed,
an error occurs, or the [Stop Immediately] output relay is turned from off to on.

The ratio of the number of counter input pulses and the number of counter output
pulses can be specified by using the ratio of the Manual Pulse Generator M Value
and Manual Pulse Generator N Value command parameters.

You can set a first order lag filter for the counter input.

The movement amount can be calculated from the expression:

Change in the number of counter input pulses x Manual Pulse Generator M
Value / Manual Pulse Generator N Value

in manual pulse generator mode.

The operation direction can be determined from the expression:

Change direction of the counter input x Sign of the Manual Pulse Generator M
Value

in manual pulse generator mode.

In manual pulse generator mode, the speed is limited by the target speed. Any
pulses exceeding the target speed are stored and output when the speed falls
below the target speed.

Speed

Manual pulser input

Target speed

Actual output

Time

Figure 8.12 Manual Pulse Generator Mode

ﬁ CAUTION

Do not switch to manual pulse generator mode if the encoder feedback of a servomotor
is connected to a counter input, or the motor may not operate as expected.

During manual pulse generator mode, do not rewrite the counter current position and
also avoid any counter preset operation. Otherwise, such operations may be counted as
a change in the counter input.
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B Usage

® Command Parameters

Table 8.12 shows the required parameters for this command.

O: Mandatory parameters.

/\: Mandatory if the command is to be executed in the Positioning Completed status.

A ;. Mandatory depending on the values of other pa

Table 8.12 Required Parameters for the Start/Stop MPG Mode Command

rameters.

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 500: Start MPG Mode o
501: Stop MPG Mode
*46/*47 Target Speed 1 to Speed Limit [command speed unit] O
*60 Manual Pulse Generator M Value |-32,768 to 32,767 (excluding 0) O
*61 Manual Pulse Generator N Value |1 to 32,767 O
*62 Manual Pulse Generator Filter 0 to 10,000 [ms] O

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

@® Command Acceptance Conditions

Tables 8.13 and 8.14 show pre-conditions for command execution.

Table 8.13 Command Acceptance Conditions for the Start MPG Mode Command

Lo Error Warning
Command Acceptance Conditions Code Code
No acceptance of another command is in progress.
Command parameters are valid. O
No error has occurred. O
In a Positioning Completed state. O
Table 8.14 Command Acceptance Conditions for the Stop MPG Mode Command
Lo Error Warning
Command Acceptance Conditions Code Code
No acceptance of another command is in progress.
Command parameters are valid. O
In manual pulse generator mode. O

® Procedure

(1) Write the "500: Start MPG Mode" command code and the required parameters to
the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the command is successfully executed, the [Execute Command ACK] input
relay turns on. Turn off the [Execute Command] output relay after confirming that

the [Execute Command ACK] input relay has turn

ed on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in

Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay

clears the warning code.

(4) The [Positioning Completed] input relay turns off when manual pulse generator

mode is activated.

(5) Pulses are output when any change occurs in the counter input.

(6) To stop manual pulse generator mode, write the "501: Stop MPG Mode" command

code to the command parameter area of the command axis.
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H Note

(7) Turn on the [Execute Command] output relay for the command axis.
(8) When the command is successfully executed, the [Execute Command ACK] input

relay turns on. Turn off the [Execute Command] output relay after confirming that
the [Execute Command ACK] input relay has turned on.

(9) The [Positioning Completed] input relay turns on when manual pulse generator

mode is deactivated.

The [Positioning Completed] input relay remains off during manual pulse generator
mode.

To stop manual pulse generator mode, execute a Stop MPG Mode command or turn
off the [Stop Immediately] output relay. When a Stop MPG Mode command is
executed, the module stops checking changes in the counter input, outputs the
pulses that have been stored due to the limit based on the target speed, and after
confirming that the first order lag filter output is stabilized, the module stops manual
pulse generator mode.

During manual pulse generator mode, forward/reverse limit input error detection is
performed based on the Contact Input Setting registered parameter.

If an error occurs during manual pulse generator mode, manual pulse generator
mode stops.

The setting values of the Forward and Reverse Limit registered parameters are
ignored during manual pulse generator mode.

You can use the Unlimited Rotation Setting registered parameter to specify whether
or not to detect an overflow error on the current pulse position during manual pulse
generator mode. If you specify to detect an overflow error and the operation range
of the positioning module (-2,147,483,648 to 2,147,483,647) is exceeded, a pulse
overflow error can be detected. If you specify not to detect any overflow error, the
operation is performed without any error being detected. (The current pulse position
is counted by a 32-bit ring operation.)

During manual pulse generator mode, due to the internal processing of the
fractional part of pulse data in the positioning module, a position deviation of +1
pulse may occur between Current Position Status and actual pulse output.

When manual pulse generator mode stops, if pulse data in the positioning module
contains a fractional part, the fractional part is rounded up.

During manual pulse generator mode, do not rewrite the counter current position
and also avoid any counter preset operation.

When a manual pulse generator filter is specified, it takes about 20 times the filter
setting value until the pulse is stabilized. Thus, when a large filter value is specified
and a Stop MPG Mode command is executed to stop manual pulse generator
mode, it will take a long time to stop it.
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B Sample Program

® Description

This sample program starts manual pulse generator mode for axis 1 of the module

installed in slot 3.

@ List of Devices

Table 8.15 List of Devices Used in the Sample Program for the Start MPG Mode Command

Device Name Data
/D00041 Command Code 500: Start MPG Mode
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00060 Manual Pulse Generator M Value 1

/D00061 Manual Pulse Generator N Value 1

/D00062 Manual Pulse Generator Filter 10(ms)

/D00099 Warning Status

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

Command execution disable

100099 (to be set elsewhere)

/100401 Start manual pulse generator mode

/100402 Start manual pulse generator mode

(differential up)
/100403 Waiting for execute command ACK
/100404 Command executing
® Program Code
00037 |*«x* Sample Program for Start Manual Pulse Generator Mode Command **x
Qooss| A0040
_| I OIFL ENE Start MFG mode
00029 |——— Execute Start Manual Pulse Generator Mode command ——
00090| 00402 00099
T 1 MoV 5O0] /Do004]_|-=mmend =eds
0T [ MOV [ 100000] /000048 |"eet Speed
fanez [ MOV ] A /DO00GD_|MFS M value
00093 WOV ] ] FOnnna s el
fanes MOV ] 0] /D000g2 |7S Filter
00035 ! WEITE | Do0o4 | 3| 4-” a9 Write Cmd parameters
0005 ZET EERE] Execute Cmd relay O
00037 SET ENE] ‘Waiting for Cmd ACK O
0003 SET 0404 Cmd executing Ok
00099 |——— Gheck completion of command execution ——
oooo !]]JIDeiDS ! READ | 3' Bgl Doonog | i FRead Warning Status
oo YU?SSS >=<D?3EI1 BT EERE] E:xzcute Cmd relay OFF
ool w0017 =T L ‘Waiting for Cmd ACK OF
F
o103
DO00g3 | [ [i]

00104 fmllzlaus /Imlum ﬁam =T Ao exeouting OFF

Figure 8.13 Sample Program for the Start MPG Mode Command
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® Timing Chart

/100401 f
/100402

/100403 ! (

| |

|

/100404 [ | I(

Y00333 j<\ r'\\ |

AX1 Execute Command output relay > \ > I\

X00301 N ﬁ—llx
AX1 Execute Command ACK input relay

Figure 8.14 Timing Chart for the Start MPG Mode Command
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8.6

8.6.1

Origin Search

There are two ways to perform origin search: automatic and manual. In automatic origin
search, the origin search behavior is defined by registered parameters. In manual origin
search, the origin search behavior is arbitrarily defined by an application program.

This section describes the details of the Automatic Origin Search command and the
Manual Origin Search command.

Manual Origin Search

B Function

This command performs an origin search operation based on the setting values of the
parameters such as Target Speed, Origin Search Direction, Origin Search Mode, and Z-
phase Edge Selection.

To perform an origin search at two different speeds or to change the operation direction
according to the state of an external contact input detected during origin search, split the
origin search process into different phases, varying the parameters for each phase, and
execute a Manual Origin Search command for each phase. This strategy allows you to
customize your origin-search operation to a desired search pattern.

- Three external contact inputs can be used in manual origin search: origin input,
forward limit input, and reverse limit input. Manual origin search mode uses bit data
to specify the operation (stop immediately, decelerate and stop, shift to Z-phase
search, or ignore) that is performed when a rising or falling edge of each of the
above three inputs (six in total) is detected.

- In Z-phase search, the module counts the number of Z-phase pulses defined by the
Z-phase Search Count parameter, and then stops the axis immediately. The stop
position is taken as the origin.

- When a manual origin search operation is completed, the module outputs the
deviation pulse clear signal for a duration defined by the Deviation Pulse Clear Time
parameter.
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® Origin Search Mode

The Origin Search Mode parameter uses bit combination data to specify the operation to
be performed when a specific edge is detected for each of the three external contact
inputs related to manual origin search.

You can specify one of four 2-bit combinations for each rising/falling edge of an external
contact input. If all bits are 0, the operation shifts to a Z-phase search immediately after
the start of the origin search.

Rise in contact input

When "Ignore" is specified
When "Z-phase Search" is _/—r 1 .
specified _ _~=_ _ _ _ _ _ _ _ 1 _ _ _yphase is detected
When "Decelerate & Stop" is /—'\
specified _ _~_ _ _ _ _ _ _ _ "
When "Stop Immediately” is
specified -~ _ ______¥__ _ _ _ _ _ ____

Figure 8.15 Manual Origin Search

1514131211109 8 7 6 5 4 3 2 1 0
OO0 0O XXXXXXXXXXXX
L% L% L% L% L% L%

| | | | | - - Falling edge of the origin input
| | | | L—— . Rising edge of the origin input
| | =———— - Falling edge of the forward limit input
| | L - Rising edge of the forward limit input
| L - Falling edge of the reverse limit input
[

********** Rising edge of the reverse limit input
00: Ignore (Stop due to an error at the
rising edge of the limit input in the
direction of the operation)
01: Shift to Z-phase search
10: Decelerate and stop
11: Stop immediately

IM 34MO6H55-04E  1st Edition : Jan 31, 2013-00



8-22

B Usage

® Command Parameters
Table 8.16 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A Mandatory depending on the values of other parameters.

Table 8.16 Required Parameters for the Manual Origin Search Command

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 2: Manual Origin Search O
*46/*47 Target Speed 1 to Speed Limit [command speed unit] O
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit], o
-1: Default acceleration
*49 Deceleration Time 0 to 32767 [acceleration/deceleration time unit], o
-1: Default deceleration
*50/*51 Startup Speed 0 to target speed [command speed unit] O
*52 Origin Search Mode $0000 to $OFFF o
(Specify details as bit data.)
*53 Origin Search Direction |0: Reverse, 1: Forward O
*54 Z-phase Edge Selection |0: Rising edge, 1: Falling edge O
*55 Z-phase Search Count |0 to 32767 [pulses] O
*56/*57 Z-phase Search Range [0 to 2,147,483,647/Z-phase Search Count [pulses] O
*58 Deviation Pulse Clear 0 to 32767 [ms] o
Time

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

@® Command Acceptance Conditions

Table 8.17 shows pre-conditions for command execution.
Table 8.17 Command Acceptance Conditions for the Manual Origin Search Command

Error Warning
Code Code

Command Acceptance Conditions

No acceptance of another command is in progress.
Command parameters are valid. O
No error has occurred.

In a Positioning Completed state.

O
O

® Procedure

(1) Write the "2: Manual Origin Search" command code and the required parameters to
the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn
off the [Execute Command] output relay after confirming that the [Execute
Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(4) After Z-phase search starts, when Z-phase pulses are detected for the specified
number of times (if this number is specified as "0", the module skips the Z-phase
search), the current position is specified as the origin and the axis stops
immediately. After the deviation pulse clear signal is output for the duration specified
in the Deviation Pulse Clear Time parameter, the [Positioning Completed] input relay
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H Note

turns on.

(5) Confirm the state of the origin search by checking Origin Search Status. If the value

of Origin Search Status is "0", the origin search has been completed following a
successful Z-phase search.

A manual origin search operation ends when a specified external contact input is
detected and the axis is stopped. Change the parameters and execute the Manual
Origin Search command again if you want to continue the search in another
direction or at a different speed.

In the following cases, an error occurs and the manual origin search is aborted:

- Alimit input is detected in the origin search direction but the Origin Search Mode
parameter is set to "00: ignore" to ignore both the rising and falling edges of the
limit input.

- After shifting to Z-phase search, the limit input of the origin search direction is
detected. (This causes an error regardless of the setting.)

- After shifting to Z-phase search, no Z-phase pulse is detected within the Z-phase
search range.

If you want to change the setup values according to the state of the external contact
input at the beginning of the origin search operation, read the state from Contact
Input Status before executing a Manual Origin Search command.

After shifting to Z-phase search, even if the external contact input for which "11:
Stop immediately” or "10: Decelerate and stop" is specified is detected, the Z-
search operation continues.

The setting values of the Forward and Reverse Limit registered parameters are
ignored during a manual origin search operation.

When the Contact Input Setting registered parameter is specified to ignore limit
input errors, no limit input error is detected, but functions other than the limit input
error detection work on the contact.

The setting values of the Forward and Reverse Limit registered parameters are
ignored during an origin search operation.

If you want to control the deviation pulse clear signal using a Manual Origin Search
command, specify "0: Automatic output" for the Deviation Pulse Clear Setting
registered parameter. If "1: Program output" is specified for the Deviation Pulse
Clear Setting registered parameter, the Manual Origin Search command cannot be
used to control the deviation pulse clear signal.

B Sample Program

® Description

This sample program performs a manual origin search operation on axis 1 of the
positioning module installed in slot 3.

The search moves in the reverse direction with the following behavior: (1) Stops
immediately when a rising edge of the reverse limit is detected. (2) Decelerates and
stops when a rising edge of the origin input is detected. (3) Shifts to Z-phase search
when a falling edge of the origin search is detected.
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@ List of Devices

Table 8.18 List of Devices Used in the Sample Program for the Manual Origin Search

Command

Device Name Data

/D00041 Command Code 2: Manual Origin Search command
/D00046/D00047 | Target Speed 80,000(pulsels)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00052 Origin Search Mode $0C09

/D00053 Origin Search Direction 0: Reverse

/D00054 Z-phase Edge Selection 0: Rising edge

/D00055 Z-phase Search Count 1(times)
/D00056/D00057 | Z-phase Search Range 8000(pulse)

/D00058 Deviation Pulse Clear Time 1000(ms)

/D00099 Warning Status

/D00100 Origin Search Status

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

Command execution disable

100099 (to be set elsewhere)

/100501 Manual origin search

/100502 Manual origin search (differential up)

/100503 Waiting for execute command ACK

/100504 Manual origin search in progress
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0o
oma?

00108
notoe

o010

0

ooz

00113

00114

0mis

00116

ooty

oo1s

00119

00120

0

omzz2

00123

00124
00125

00126

oma7

0o1za

oo1ze
00130

oo

® Program Code

kanual Origin Search

Command code

Target Speed

Acceleration Time

D celeration Time

tartup Spead

Origin Search kMode

Origin Search Direction

Z—phaze Edee Selection

Z—phase Search Count

F—phase Search Range

DewPulze Clear Time

Write Cmd parameters

Execute CSmd relay O

‘Waiting for Cmd ACK OR

Serch in progress OM

Read Warning Status

Execute Cmd relay OFF

‘Waiting for Omd ACK. OF
F

Serch in progress OFF

*** Sample Proeram for Manual Origin Search Command ***
AI00501
— DIFL FI0502
——— Execute Manual Origin Search command —-
A0s02 100098
— | 1+ o] SN
[ MO ] 50000 /00045
[ MO ] 500]_DO004s
[mow ] 500[ . Do0043
[ MO ] 0 /000050
[ MO ] FC09] /000052
[ WOV ] 0] /000055
[ MOV ] 0 /000054
[ MOV | 1] /000055
[ MO ] 2000]_/D0a0sa
[ MOy ] 1000]_/D000s3
[ WRITE | /DO004T ] E] ] 18
SET o033
SET 0503
SET 0504
——— Gheck startup of command execution ——
AI00503
f [ READ ] | 29[ /D00099 | 1
YOO333 #0030
} | | RsT REEE]
A3y
}—‘ RST 0503
NN [ i
——— Check completion of command execution ———
!]]JIDED-'J /I]DDEDS }I<DDSD1 }?339325
— | 1F 1 10 RST 0504
[ READ ] Bl a0]_/Do0Ton | 1

Figure 8.16 Sample Program for the Manual Origin Search Command

Origin search status
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® Timing Chart

Speed Stop
immediately,
taking this point
as origin

/100501 i
/100502 | |

f Time
[
|
|

/100503

/100504 |

|

|

|

)
Y00333 ‘ﬁ\—l;"[\ N
AX1 Execute Command output relay | >

|
X00301 |
AX1 Execute Command ACK input relay )

X00325 —j
AX1 Positioning Completed input relay

Figure 8.17 Timing Chart for the Manual Origin Search Command

A — ===

linnk
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8.6.2 Automatic Origin Search

B Function

This command performs an origin search operation according to the origin search
method specified by registered parameters.

- Automatic origin search uses one of two operation modes depending on the setting
of the AOS Mode registered parameter. One mode uses the origin switch input,
whilst the other mode does not use the origin switch input but uses the
forward/reverse limit switch input instead.

- In Z-phase detection, when the number of Z-phase pulses defined in the AOS Z-
phase Search Count parameter is detected, the axis stops immediately. The stop
position is defined as the origin (the value of the origin is defined in the AOS Offset
parameter).

- When an automatic origin search operation is completed, the module outputs the
deviation pulse clear signal for the duration specified by the AOS Deviation Pulse
Clear Time parameter.

B Description of Automatic Origin Search (0: Origin input is used)

Figure 8.18 illustrates automatic origin search operations initiated at different start
positions where AOS Mode is "0: Origin input is used" and AOS Direction is "0:
Reverse." If AOS Direction is "1: Forward", swap the forward limit and the reverse limit
shown in Figure 8.18.

1. At the start of automatic origin search, if the origin input or the reverse limit input is
off (not reached), the axis moves in the reverse direction at the speed specified by
AOS Speed 1. If the origin input or the reverse limit input is on (reached) at the start
of automatic origin search, automatic origin search starts with step 3 below.

2. The axis decelerates and stops at the rising edge of the origin or reverse limit input.

3. The axis then restarts in the forward direction at the speed specified by AOS Speed
2.

4. The axis shifts into the Z-phase detection operation at the falling edge of the origin
input.

@ If the axis is on the forward direction side of the origin switch at origin
search start

Search speed 1+,

Search speed 2o

Startup speed e
Z-phase pulse J|_

o [

Forward limit Origin Reverse limit

@ If the axis is right on the origin switch (with the origin switch input on)
at origin search start

SEarCh SPEEd 2+ erreeerereseiereecie
Startup SPEEM -+ -vererrereereieee

Z-phase pulse J'—
] 1 [

Forward limit Origin Reverse limit
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@ If the axis is between the origin and the reverse limit switch at origin
search start

Search speed PP PP pe

Search speed TR T T T -l

Startup SPeed - ereeeremereeeeec o .................

Z-phase pulse J'—

Forward limit Origin Reverse limit

@ If the axis is right on the reverse limit switch at origin search start

Search speed 2« e <

SR I '}
\ A

Z-phase pulse J'—
Forward limit Origin Reverse limit

Figure 8.18 Automatic Origin Search (Mode 0, Reverse Direction Search)

B Description of Automatic Origin Search (1: Origin input is not used)

Figure 8.19 illustrates the automatic origin search operations initiated at different start
positions AOS Mode is "1: Origin input is not used" and AOS Direction is "0: Reverse." If
AQOS Direction is "1: Forward", swap the forward limit and the reverse limit shown in
Figure 8.19.

1. At the start of automatic origin search, if the reverse limit input is off (not reached),
the axis moves in the reverse direction at the speed specified by AOS Speed 1. If
the reverse limit input is on (reached) at the start of automatic origin search,
automatic origin search starts with step 3 below.

2. The axis decelerates and stops at the rising edge of the reverse limit input.

3. The axis then restarts in the forward direction at the speed specified by AOS Speed
2.

4. The axis shifts into the Z-phase detection operation at the falling edge of the reverse
limit input.

@ If the axis is away from the reverse limit switch at origin search start

».
»

Search speed 1+ A
Search speed 2:-- /i e

Startup SPEed -+ fr-wsrereeeeeeeeeeeeeee e
\ AN

Z-phase pulse j'—

o —

Forward limit Reverse limit

@ If the axis is right on the reverse limit switch at origin search start

Search speed 2
Startup speed

Z-phase pulse J'—

— —

Forward limit Reverse limit

Figure 8.19 Automatic Origin Search (Mode 1, Reverse Direction Search)
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B Usage

® Command Parameters

Table 8.19 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.19 Required Parameters for the Automatic Origin Search Command

Data Position No. Parameter Description Mandatory
(Word Basis) P or not
*41 Command Code 8: Automatic Origin Search O

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

@® Command Acceptance Conditions

Table 8.20 shows pre-conditions for command execution.

Table 8.20 Command Acceptance Conditions for the Automatic Origin Search Command

L Error Warning
Command Acceptance Conditions Code Code
No acceptance of another direct operation command is in progress.
No error has occurred. O
In a Positioning Completed state. O

® Procedure

(1) Use the Set Registered Parameters command as described in Section 8.3 to set up
parameters to be used in automatic origin search.

(2) Write the "8: Automatic Origin Search" command code to the command parameter
area of the command axis.

(3) Turn on the [Execute Command] output relay for the command axis.
(4) When the [Execute Command ACK] input relay turns on, the operation starts. Turn

off the [Execute Command] output relay after confirming that the [Execute

Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in

Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(5) After Z-phase search starts, when Z-phase pulses are detected for the specified
number of times (if this number is specified as "0", the module skips the Z-phase
search), the position, after adjusted by AOS Offset, is specified as the origin and the
axis stops immediately. After the deviation pulse clear signal is output for the

duration specified by the AOS Deviation Pulse Clear Time parameter, the

[Positioning Completed] input relay turns on.

(6) Confirm the state of the origin search by checking Origin Search Status. If the value
of Origin Search Status is "0", the origin search has been completed following a
successful Z-phase search.
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H Note

- In the following cases, an error occurs and the origin search is aborted:

- The limit input for the direction opposite to the AOS direction is detected when
the axis is moving in that direction at the speed specified by AOS Speed 2.

- After shifting to Z-phase search, no Z-phase pulse is detected within the AOS Z-
phase search range.

- When the Contact Input Setting registered parameter is specified to ignore limit
input errors, no limit input error is detected, but functions other than the limit input
error detection work on the contact.

- The setting values of the Forward and Reverse Limit registered parameters are
ignored during an automatic origin search operation.

- If you want to control the deviation pulse clear signal using an Automatic Origin
Search command, specify "0: Automatic output” for the Deviation Pulse Clear
Setting registered parameter. If "1: Program output" is specified for the Deviation
Pulse Clear Setting registered parameter, the Automatic Origin Search command
cannot be used to control the deviation pulse clear signal output.

B Sample Program

@ Description

This sample program performs an automatic origin search operation on axis 1 of the
positioning module installed in slot 3.

@ List of Devices

Table 8.21 List of Devices Used in the Sample Program for the Automatic Origin Search

Command

Device Name Data
/D00041 Command Code 8: Automatic Origin Search command
/D00099 Warning Status
/D00100 Origin Search Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
X00325 AX1 Positioning Completed input relay
100099 Command execution disable

(to be set elsewhere)
/100601 Automatic origin search
/100602 Automatic origin search (differential up)
/100603 Waiting for execute command ACK
/100604 AOS in progress
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00133
00134

00125
00126

00137

00138

00139

0040

001
00142

00143

00144

00145

00146
00147

00143

Auto Origin Search

Command code

Write Cmd parameters

Execute CSmd relay O

‘Waiting for Cmd ACK O

Serch in progress O

Fead Warning Status

Execute Cmd relay OFF

‘Waiting for Omd ACK. OF
F

Serch in progrezs OFF

® Program Code
**kx Sample Program for Automatic Origin Search Command *¥*
00607
— DIFU /TI0E02
——— Execute Automatic Origin Search command ——-
A00E0Z2 100093
— 1+ CHow ] O]
[ WRITE [ /DO0047 ] ] ] 1
SET FNEEE]
SET 0603
SET 0504
——— Gheck startup of command execution ——
AI00E03
— | [ READ ] a 88[ /DO0099 1
YOO333 X003
— |} RsT 00333
Ao0309
— RsT 0503
I 7/D00099 | [ 0
——— Gheck completion of command execution ———
A0E04  JI00603 00301 HO03z25
— | 1t 1+ [ | RST HE04
[ READ ] El| a0[_/oo01a0 | 1

Figure 8.20 Sample Program for the Automatic Origin Search Command

Origin search status

Timing Chart
Stop
Speed immediately,
taking this point
as origin
Time
! |
)
/100601 i1 |
|
|
/100602 HH :
;\’Iﬂ_'ll |
/100603 Tl f |
| Y- : «
/100604 [ L
—\J 1o ' }I
Y00333 T‘\_FT : |
AX1 Execute Command output relay 1< > —t
X00301 | m o
AX1 Execute Command ACK input relay ¢ |\ |
X00325 —1 T—
AX1 Positioning Completed input relay

Figure 8.21 Timing Chart for the Automatic Origin Search Command
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8.7 Set Current Position

B Function

This command changes the current position.
B Usage

® Command Parameters

Table 8.22 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.22 Required Parameters for the Set Current Position Command

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 4: Set Current Position O
*43/*44 Target Position Reverse limit to forward limit [pulses] O

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

® Command Acceptance Conditions

Table 8.23 shows pre-conditions for command execution.

Table 8.23 Command Acceptance Conditions for the Set Current Position Command

Error Warning

Command Acceptance Conditions Code Code

No acceptance of another command is in progress.
Command parameters are valid. O
No error has occurred.

In a Positioning Completed state.

O
O

® Procedure

(1) Write the "4: Set Current Position" direct operation command code and the required
parameters to the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the command is successfully executed, the [Execute Command ACK] input
relay turns on. Turn off the [Execute Command] output relay after confirming that
the [Execute Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.
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H Note

by the Set Current Position command. Otherwise, an error occurs.

B Sample Program

0150
0151

omae:z
0mae3

00154

0155

0mes

oo1s?

00158

0maeg
omen

no1a1

noea2

00163

ome4

@ Description

Specify a value between Reverse Limit and Forward Limit for the position to be set

This sample program changes the current position to 1,000,000 [pulses] for axis 1 of the

module installed in slot 3.

@ List of Devices

Table 8.24 List of Devices Used in the Sample Program for the Set Current Position Command

Device Name Data
/D00041 Command Code 4: Set Current Position command
/D00043/D00044 | Target Position 1,000,000(pulse)
/D00099 Warning Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
100099 Command execution disable
(to be set elsewhere)
/100701 Set Current Position
/100702 Set Current Position (differential up)
/100703 Waiting for execute command ACK
/100704 Command executing
® Program Code
*x¥ Sample Program for Set Gurrent Position Command *x¥
_|m??m MSH current position
——— Execute Set Current Position command ——
AonTnz 0099
_| I H ! iy | 4| (NN (Command code
L .
[ MOV [ 1000000] /Do00dg |Tereet Pesitian
! WEITE | DonnaT | Sl 4-” 4\'a'rite Cmd parameters
SET EIRER] E:zcute Cmd relay OR
SET 0703 Wiaiting for Cmd ACk, Ok
SET o704 Cmd executing Ok
——— Check completion of command execution ——-
!]]ZIIIZI?DS ! REGD | 3| Sgl (IR | -IRead ‘Warning Status
YD?SSS }?]3?301 FST EIREE] E:zcute Cmd relay OFF
W07 [Wisitin g for Cmd ACK, OF
RST 0703 |
00099 | [ i
00703 I'IIDID?EIJ« }j'l;?ﬁm =T T Jomd e xe cuting OFF

Figure 8.22 Sample Program for the Set Current Position Command
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® Timing Chart

/100701 i

/100702 !
|‘~|—1

/100703 | (
}

/100704 | | i
' |
|

Y00333 T—m\\ N

AX1 Execute Command output relay hd >
X00301 N m
AX1 Execute Command ACK input relay

Figure 8.23 Timing Chart for the Set Current Position Command
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8.8 Positioning Operation
8.8.1 Start Positioning

B Function
This command performs a positioning operation using the specified target position,
target speed, acceleration time, and deceleration time.
- You can specify an absolute position or incremental position as the target position.
- You can also specify a trigger condition.

Speed
Target speed
f ; Time
I I —
Acceleration Deceleration
time time
Execute Command output relay

Execute Command ACK input relay

Positioning Completed input relay

Figure 8.24 Start Positioning

B Usage

® Command Parameters

Table 8.25 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.25 Required Parameters for the Start Positioning Command

Data Position No. Parameter Description Mandatory
(Word Basis) P or not
*41 Command Code 0: Start Positioning o
1000: Start Positioning with Trigger
*42 Target Position Mode 0: Using ABS position, 1: Using INC position
/Position Data Record O
No.
*43/*44 Target Position Reverse limit to forward limit [pulses] O
*45 Accel/Decel Mode 0: Trapezoidal acceleration and deceleration, o
1: S-shape acceleration and deceleration
*46/*47 Target Speed 1 to Speed Limit [command speed unit] O
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit], o
-1: Default acceleration
*49 Deceleration Time 0 to 32767 [acceleration/deceleration time unit], o
-1: Default deceleration
*50/*51 Startup Speed 0 to target speed [command speed unit]
(Set this parameter when Accel/Decel Mode is A
trapezoidal acceleration and deceleration.)
*63 to *67 Parameters for the Settings for the trigger condition (see 8.16). A
trigger condition (Set them for the command with a trigger condition.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
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@® Command Acceptance Conditions

Table 8.26 shows pre-conditions for command execution.

Table 8.26 Command Acceptance Conditions for the Start Positioning Command

i Error Warning
Command Acceptance Conditions Code Code
No acceptance of another command is in progress.
Command parameters are valid. O
No error has occurred. ©)
In a Positioning Completed state. O

® Procedure

(1) Write the "0: Start Positioning" command code and the required parameters to the
command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn
off the [Execute Command] output relay after confirming that the [Execute

Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in

Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay

clears the warning code.

(4) The [Positioning Completed] input relay turns off when the positioning operation
starts. The [Positioning Completed] input relay turns on when the positioning

operation reaches the target position.

H Note

- When you want to execute the command with a trigger condition, specify "1000:
Start Positioning with Trigger" for the command code and also set up parameters for

the trigger condition.
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B Sample Program

® Description

This sample program starts a positioning operation for axis 1 of the positioning module
installed in slot 3.

Speed

Target speed

100,000(?Ise/s)

Target position:
1,000,000 (pulse)

Time

Figure 8.25 Operation Example of the Start Positioning Command

@ List of Devices

Table 8.27 List of Devices Used in the Sample Program for the Start Positioning Command

Device Name Data
/D00041 Command Code 0: Start Positioning command
/D00042 Target Position Mode/Data Record No. 0: Using ABS position
/D00043/D00044 | Target Position 1,000,000(pulse)

/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00099 Warning Status

Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
X00325 AX1 Positioning Completed input relay

100099 Command execution disable

(to be set elsewhere)

/100801 Positioning
/100802 Positioning (differential up)

/100803 Waiting for execute command ACK
/100804 Positioning in progress
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00166
no1a?

00168
00168

00170

oot

norv2

00173

omv4

00175

00176

0oy

notve

oo1re

00180

oo
ooaez

00183

00154

001585

0oad
oma?

® Program Code

*xx Sample Program for Positioning Gommand *&%
_|!IE||IJBD1 [ DIFU_[ /mogaz | esticnine
——— Execute Positioning command ——
400202 non9g
_| I H MO | Dl DonndT Command code
MO | Dl Donnaz Target Fosition kMode
MOV | 1000000] /000043 |'#reet Fesition
MO | Dl DO0045 Accel/Decel Mode
MOW | 100000] /000046 | orest Speed
Tl | 5EIEI| (L] Acoeleration Time
M | EDﬂl o009 Caceleration Time
MOV | O] /Danged | ertup Spesd
Sl 4-” 19 Write Cmd parameters
SET EIRRE] Exzcute Omd relay 0N
SET NENE] ‘Waiting for Cmd ACE Ok
ZET 004 Fositioning O
——— Check startup of command execution —-
m?BDS BQ| (] | 7 Read Warning Status
YD?SSS |1 FeT CIERR) Execute Cmd relay OFF
W0a17 Waiting for Cmd ACK OF
FsT 0303 |-
NN
——— Check completion of command execution ——-—
mII:IBDS II]DIDSI:M' }E_?fsl:” T HENE Fositioning OFF
Figure 8.26 Sample Program for the Start Positioning Command
® Timing Chart
Time

/100801

/100802

/100803

/100804
Y00333

AX1 Execute Command output relay

X00301

AX1 Execute Command ACK input relay

X00325

AX1 Positioning Completed input relay

T

Figure 8.27 Timing Chart for the Start Positioning Command
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8.8.2 Start Positioning with Position Data Record

B Function
This command performs a positioning operation based on the position data record
specified by a record number.

- In the position data record, you can set up parameters equivalent to the ones used
in the Start Positioning command.

- You can also specify a trigger condition.

Speed
Target speed
/ ; Time
[ 1
Acceleration Deceleration
time time
Execute Command output relay

Execute Command ACK input relay

Positioning Completed input relay

Figure 8.28 Start Positioning with Position Data Record

B Usage

® Command Parameters

Tables 8.28 and 8.29 show the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.28 Required Parameters for the Start Positioning with Position Data Record Command

Da(t‘fv;fzsg:’sr;s?o' Parameter Description Ma(:'d:;ctary
*41 Command Code 20: Start Positioning with Position Data Record
1020: Start Positioning with Position Data Record with O
Trigger
*42 Target Position Mode 1 to 10 [Position data record number]
/Position Data Record O
No.
*63 to *67 Parameters for the Settings for the trigger condition (see 8.16). A
trigger condition (Set them for the command with a trigger condition.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
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Table 8.29 Position Data Record (Data Position Numbers Are for Axis 1 and Pattern No. 101)

Data Position No. Parameter Description Mandatory | See
(Word Basis) P or not Also
1001 Target Position Mode 0: Using ABS position, 1: Using INC position O 6.1.7
1002/1003 Target Position Reverse limit to forward limit [pulses] O 6.1.7
1004 Accel/Decel Mode 0: Trapezoidal acceleration/deceleration (With
startup speed), O 6.1.7
1: S-shape acceleration/deceleration
1005/1006 Target Speed 1 to Speed Limit [command speed unit] O 6.1.7
1007 Acceleration Time 0 to 32767 [acceleration/deceleration time unit], o 6.1.7
-1: Default acceleration o
1008 Deceleration Time 0 to 32767 [acceleration/deceleration time unit], o 6.1.7
-1: Default deceleration o
1009/1010 Startup Speed 0 to target speed [command speed unit]
(Set this parameter when Accel/Decel Mode is A 6.1.7
trapezoidal acceleration and deceleration.)

@® Command Acceptance Conditions

Table 8.30 shows pre-conditions for command execution.

Table 8.30 Command Acceptance Conditions for the Start Positioning with Position Data

Record Command

Error Warning

Command Acceptance Conditions Code Code

No acceptance of another command is in progress.

Command parameters are valid. O

No error has occurred.

In a Positioning Completed state.

O
o

® Procedure

(1) Set up the required parameters on the position data record.
(2) Write the "20: Start Positioning with Position Data Record" command code and the

required parameters to the command parameter area of the command axis. Turn on
the [Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn

off the [Execute Command] output relay after confirming that the [Execute
Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(4) The [Positioning Completed] input relay turns off when the positioning operation

H Note

starts. The [Positioning Completed] input relay turns on when the positioning
operation reaches the target position.

When you want to execute the command with a trigger condition, specify "1020:
Start Positioning with Position Data Record with Trigger" for the command code and
also set up parameters for the trigger condition.

Edit the position data record before issuing a Start Positioning with Position Data
Record command.
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B Sample Program

® Description

This sample program starts a positioning operation based on a position data record for

axis 1 of the positioning module installed in slot 3.

Speed

Target speed

100,000(;Ise/s)

Target position:
1,000,000 (pulse)

Time

Figure 8.29 Operation Example of the Start Positioning with Position Data Record Command

@ List of Devices

Table 8.31 List of Devices Used in the Sample Program for the Start Positioning with Position
Data Record Command

Device Name Data
20: Start Positioning with Position Data

/D00041 Command Code Record command

/D00042 Target Position Mode/Data Record No. 1: Record No. 1

/D00099 Warning Status

/D00101 to D00110 | Position Data Record Set up_data n th's.?'e? before

executing the Positioning command.

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

Command execution disable

100099 (to be set elsewhere)

/100901 Positioning

/100902 Positioning (differential up)

/100903 Waiting for execute command ACK

/100904 Positioning in progress
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no1ag
00190
001

oomaz

00193

00194

00195

0094

oore?

oo19a

0o9g
00200

0020

00202

00203

00204

00205

00206

oozo7
0oz0s

00209

00210

00211

ootz
ooz13

® Program Code

Target Position Mode

Target Position

Accel/Decel Mads

Target Speed

Acceleration Time

Deceleration Time

tartup Speed

Write Data Record

Fositioning

Command code

Cata Record Mo,

Write Cmd parameters

Execute Smd relay O

‘Waiting for Cmd AZE O

FPositioning Ok

Fead Warning Status

*** Sample Program for Positioning with Position Data Record Gommand #+x
——— Set Position Data Record{fAX1 Record Ho.1} —
MO0035
] [ MO ] 0 /oo070
L
[ WMoY T000000] SDooTozZ
[ MO ] 0] Soo0T04
L
[ MO ] 100000[ /Oo0705
[ MO ] 500]_Do0T07
[ mMov ] 500[_Do0T03
L
[ MoV ] 0 /D00 09
[ WRITE [ /7DO0T0T ] E] 1001] 10
——— Execute Positioning with Position Data Record ——
00901
— DIFL /0302
A00902 - 100099
— | 1+ [ mMov ] 20 /00004
[ MOV | 1] /000042
[ WRITE | /7DO004T ] E] 1] 2
SET 00333
SET 0503
SET 0904
——— Check startup of command execution ———
00903
} [ READ ] 3] 28] /000039 | 1
WOO333 X003
[ | ST FEEE]
Hooay
}—‘ RST 0903
NN [ i
——— Check completion of command execution ——
A00903 /100904 X000 HOo3z25
I} . I} RsT 0904

Exzcute Omd relay OFF

Waiting for Cmd ACK OF
F

Fositioning OFF

Figure 8.30 Sample Program for the Start Positioning with Position Data Record Command

® Timing Chart

Speed

Time

! l
/100901 i :
|
|
/100902 N |
e |
/100903 R { |
| YN - : -
/100904 [ |
Y00333 5‘\ ( NG Lo
AX1 Execute Command output relay | P = —
X00301 P m (.
AX1 Execute Command ACK input relay . |\ |
X00325 T—

AX1 Positioning Completed input relay

Figure 8.31 Timing Chart for the Start Positioning with Position Data Record Command
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8.9 Target Position Change Operation
8.9.1 Change Target Position

B Function

This command changes the current target position to a new target position during a
positioning operation.

- You can specify an absolute position or incremental position as the target position.
The incremental position is a position relative to the target position of the current
operation.

- A new target position issued during positioning may require a reversal of the
direction of a moving axis. In this case, the axis immediately decelerates and stops,
and then accelerates in the other direction toward the new target position.

Speed Speed
- Time - Time
Start 1 T —> Start 1 T
Request to change Request to change
target position target position
When the operation direction is not changed When the operation direction is changed

Figure 8.32 Target Position Change Operation
B Usage

® Command Parameters

Table 8.32 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A Mandatory depending on the values of other parameters.

Table 8.32 Required Parameters for the Change Target Position Command

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 7: Change Target Position O
*42 Target Position Mode 0: Using ABS position, 1: Using INC position
/Position Data Record O
No.
*43/*44 Target Position Reverse limit to forward limit [pulses] O
*45 Accel/Decel Mode 0: Trapezoidal acceleration and deceleration, A
1: S-shape acceleration and deceleration
*46/*47 Target Speed 1 to Speed Limit [command speed unit] A
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit], A
-1: Default acceleration
*49 Deceleration Time 0 to 32767 [acceleration/deceleration time unit], A
-1: Default deceleration
*50/*51 Startup Speed 0 to target speed [command speed unit]
(Set this parameter when Accel/Decel Mode is A
trapezoidal acceleration and deceleration.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
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H Note

@® Command Acceptance Conditions

Table 8.33 shows pre-conditions for command execution.

Table 8.33 Command Acceptance Conditions for the Change Target Position Command

Command Acceptance Conditions

Error
Code

Warning
Code

No acceptance of another command is in progress.

Command parameters are valid.

®)

No error has occurred.

Not in a jog operation.

Not in manual pulse generator mode.

Not in a speed control operation.

Not in an origin search operation.

Not in a change target position operation.

Not waiting for any trigger.

O[O]|0O|0O|0]|0|O

® Procedure

(1) Write the "7: Change Target Position" command code and the required parameters
to the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn
off the [Execute Command] output relay after confirming that the [Execute

Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in

Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay

clears the warning code.

(4) The [Positioning Completed] input relay turns on when the positioning operation

reaches the target position.

- If a Change Target Position command is issued in a Positioning Completed state,
the command is executed just as a Start Positioning command. (In this case,
parameters including Target Speed, Acceleration Time, and Deceleration Time must

be specified.)

- If a parameter setting error occurs in a Change Target Position command executed
during a positioning operation, the positioning operation is stopped (immediately)

due to the error.

- If a Change Target Position command is issued during acceleration/deceleration or
a change in speed, the execution of the command is suspended until the start of the
constant-speed operation or until the axis stops.

- When the Change Target Position command is being executed, no commands other
than Decelerate-and-Stop and Stop Immediately are available.

- The Change Target Position command cannot change the target speed,

acceleration time, or deceleration time.
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B Sample Program

® Description

This sample program changes the target position of axis 1 of the module installed in slot

Speed

Target position:
1,500,000(pulse)

Request to change target position

Time

Figure 8.33 Operation Example of the Change Target Position Command

@ List of Devices

Table 8.34 List of Devices Used in the Sample Program for the Change Target Position

Command
Device Name Data
/D00041 Command Code 7. Change Target Position command
/D00042 Target Position Mode/Data Record No. 0: Using ABS position
/D00043/D00044 | Target Position 1,500,000(pulse)
/D00099 Warning Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
X00325 AX1 Positioning Completed input relay
100099 Command execution disable
(to be set elsewhere)
/101001 Change target position
/101002 Change target position (differential up)
/101003 Waiting for execute command ACK
/101004 Positioning in progress
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00215
00216

oo217
ooz18

00218

00220

ooz21

nozz2

00223

00224

00225
00226

nozz7

00223

0oz29

00230
0023

® Program Code

Change target position

Command code

Target Position Modse

Target Fosition

Write Cmd parameters

Exzcute Cmd relay QR

‘Waiting for Cmd ACK. OR

Changing position O

Fead Warning Status

*** Sample Program for Change Target Position Gommand *%%
1001
— | DIFU AT 002
——— Execute change target position command ———
AM00z 100093
— 1+ CHow ] g O]
[ MOV ] 0 /000042
L
[ MO T 16000000 /D00043
[ WRITE [ /D00047 ] Kl 4] E]
SET 00333
SET 1003
SET 1004
——— Check startup of command execution ——
AM003
} [ READ ] Bl 58] _/DO0033 | 1
YOO333 X003
[ |} RST 00333
Hooa1y
}—‘ RsT 1003
000039 | [ 0
——— Gheck completion of command execution ———
Ao o004 X003o HO03z25
I} - I RST 1004

Execute Cmd relay OFF

Waiting for Cmd AZK OF
F

Changing position OFF

Figure 8.34 Sample Program for the Change Target Position Command

® Timing Chart

/101001

/101002

/101003

/101004
Y00333

AX1 Execute Command output relay

X00301

AX1 Execute Command ACK input relay

y

X00325

AX1 Positioning Completed input rela

Speed

Time

A—m——_—_——_— =] —_—t — = — 4 —

T

Figure 8.35 Timing Chart for the Change Target Position Command
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8.9.2

B Function

Change Target Position with Position Data Record

This command changes the target position based on the position data record specified
by a record number.

In the position data record, you can set up parameters equivalent to the ones used in
the Change Target Position command.

Speed

Speed

Time

Start 1

When the operation direction is not changed

1 .—b

Request to change
target position

Time

Start 1 T
Request to change
target position

Figure 8.36 Target Position Change Operation

B Usage

® Command Parameters

Tables 8.35 and 8.36 show the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

When the operation direction is changed

Table 8.35 Required Parameters for the Change Target Position with Position Data Record

Command
Data Position No. Parameter Description Mandatory
(Word Basis) or not

*41 Command Code 27: Change Target Position with Position Data Record O

*42 Target Position Mode 1 to 10 [Position data record number]
/Position Data Record O
No.

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

Table 8.36 Example of a Position Data Record
(Data Position Numbers Are for Axis 1 and Pattern No. 1)

Data Position No. Parameter Description Mandatory| See
(Word Basis) P ornot | Also
1001 Target Position Mode 0: Using ABS position, 1: Using INC position O 6.1.7
1002/1003 Target Position Reverse limit to forward limit [pulses] O 6.1.7
1004 Accel/Decel Mode 0: Trapezoidal acceleration/deceleration (With
startup speed), A 6.1.7
1: S-shape acceleration/deceleration
1005/1006 Target Speed 1 to Speed Limit [command speed unit] A 6.1.7
1007 Acceleration Time 0 to 32767 [acceleration/deceleration time unit], A 6.1.7
-1: Default acceleration U
1008 Deceleration Time 0 to 32767 [acceleration/deceleration time unit], A 6.1.7
-1: Default deceleration o
1009/1010 Startup Speed 0 to target speed [command speed unit]
(Set this parameter when Accel/Decel Mode is A 6.1.7
trapezoidal acceleration and deceleration.)
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H Note

@® Command Acceptance Conditions

Table 8.37 shows pre-conditions for command execution.

Table 8.37 Command Acceptance Conditions for the Change Target Position with Position

Data Record Command

Command Acceptance Conditions

Error
Code

Warning
Code

No acceptance of another command is in progress.

Command parameters are valid.

®)

No error has occurred.

Not in a jog operation.

Not in manual pulse generator mode.

Not in a speed control operation.

Not in an origin search operation.

Not in a change target position operation.

Not waiting for any trigger.

O[O]|0O|0O|0]|0|O

® Procedure

(1) Set up the required parameters on the position data record.

(2) Write the "27: Change Target Position with Position Data Record" command code

and the required parameters to the command parameter area of the command axis.
Turn on the [Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn

off the [Execute Command] output relay after confirming that the [Execute
Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(4) The [Positioning Completed] input relay turns on when the positioning operation

reaches the target position.

If a Change Target Position command is issued in a Positioning Completed state,
the command is executed just as a Start Positioning command. (In this case,
parameters including Target Speed, Acceleration Time, and Deceleration Time must
be specified.)

If a parameter setting error occurs in a Change Target Position command executed
during a positioning operation, the positioning operation is stopped (immediately)
due to the error.

If a Change Target Position command is issued during acceleration/deceleration or

a change in speed, the execution of the command is suspended until the start of the
constant-speed operation or until the axis stops.

When the Change Target Position command is being executed, no commands other
than Decelerate-and-Stop and Stop Immediately are available.

The Change Target Position command cannot change the target speed,
acceleration time, or deceleration time.
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B Sample Program

® Description

This sample program changes the target position based on a position data record for
axis 1 of the module installed in slot 3.

Speed

Target position:
1,500,000(pulse)

Request to change target position

Figure 8.37 Operation Example of the Change Target Position with Position Data Record
Command

@ List of Devices

Table 8.38 List of Devices Used in the Sample Program for the Change Target Position with
Position Data Record Command

Device Name Data
27: Change Target Position with

/D00041 Command Code Position Data Record Command

/D00042 Target Position Mode/Data Record No. 2: Record No. 2

/D00099 Warning Status

/D00111 to D00120 | Position Data Record Set up data in this area before

executing the Positioning command.

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

100099 Command execution disable

(to be set elsewhere)

/101101 Change target position

/101102 Change target position (differential up)

/101103 Waiting for execute command ACK

/101104 Positioning in progress
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00233
00234
00235

00236

00237

00233
00239

00240

00241

00242

00243

00z2a4

00245

00246
ooz2a7?

00243

00244

00250

00251
00252

® Program Code

Target Position Mode

Target Position

Write Data Record

Change target position

Command code

Drata Record Mo

Write Cmd parameters

E:xzcute Omd relay OR

‘Waiting for Omd ACK OMN

Changing position OR

*** Sample Program for ChangeTargetPosition with Position Data Record
——— Set Position Data Record{fAX1 Record Ho.2} —
MO0035
] [ MO ] 0] /oo0711
L
[ WMoY TR00000] DO0T12
[ WRITE [ 7DO0T17 ] ] 1077] 3
——— Execute change target position with Position Data Record command-——
Ao
— | DIFL A0T102
AN102 100093
mi 1+ MOV ] e I
[ MOV ] [ /00042
[ WRITE | SDO0047 ] ] 1] 2
SET 00333
SET 1103
SET 1104
——— Gheck startup of command execution ——
AM103
f [ READ ] R 08[ /D00033 1
¥OO333 X003
[ |} RsT 00333
A3y
}—‘ RsT 1103
[NEEN| [ 0
——— Gheck completion of command execution ——
AM103  A01104 0 X003 HOo3z25
I} 1 I} RsT 1104

Fead Warning Status

E:xzcute Cmd relay OFF

‘Waiting for Omd ACK. OF
F

Changing position OFF

Figure 8.38 Sample Program for the Change Target Position with Position Data Record
Command

® Timing Chart

/101101

/101102

/101103

/101104
Y00333

AX1 Execute Command output relay

X00301

AX1 Execute Command ACK input relay

o

X00325

AX1 Positioning Completed input relay

Speed

Time

-} -=4 == =4 —

IWI_
T'_

Figure 8.39 Timing Chart for the Change Target Position with Position Data Record Command
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8.10 Positioning Operation with Resetting
Current Position
8.10.1  Start Positioning with Resetting Current Position

B Function
This command performs a positioning operation after resetting the current position to
"0".
- By executing a single command, you can execute a Set Current Position command
to write "0" for the current position and then execute a Start Positioning command.

- This command is useful to control a rotation axis that repeats an operation in a
single direction, because this command can avoid an overflow error that occurs if
the operating range (32 bit) of the positioning module is exceeded.

Speed

Time

T T 1

Start positioning with  Target position ~ Start positioning with 16t bosition
resetting current (position: 1000)  resetting current (position: 1000)

position (position: 0) position (position: 0) .

Figure 8.40 Positioning Operation with Resetting Current Position

B Usage

® Command Parameters

Table 8.39 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A Mandatory depending on the values of other parameters.

Table 8.39 Required Parameters for the Start Positioning with Resetting Current Position

Command
Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 10: Start Positioning with Resetting Current Position
1010: Start Positioning with Trigger and Resetting O
Current Position
*43/*44 Target Position Reverse limit to forward limit [pulses] O
*45 Accel/Decel Mode 0: Trapezoidal acceleration and deceleration, o
1: S-shape acceleration and deceleration
*46/*47 Target Speed 1 to Speed Limit [command speed unit] O
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit], o
-1: Default acceleration
*49 Deceleration Time 0 to 32767 [acceleration/deceleration time unit], o
-1: Default deceleration
*50/*51 Startup Speed 0 to target speed [command speed unit]
(Set this parameter when Accel/Decel Mode is A
trapezoidal acceleration and deceleration.)
*63 to *67 Parameters for the Settings for the trigger condition (see 8.16). A
trigger condition (Set them for the command with a trigger condition.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
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H Note

@® Command Acceptance Conditions

Table 8.40 shows pre-conditions for command execution.

Table 8.40 Command Acceptance Conditions for the Start Positioning with Resetting Current

Position Command

Error Warning

Command Acceptance Conditions Code Code

No acceptance of another command is in progress.

Command parameters are valid. O

No error has occurred.

In a Positioning Completed state.

O
O

® Procedure

(1) Write the "10: Start Positioning with Resetting Current Position" command code and

the required parameters to the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.
(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn

off the [Execute Command] output relay after confirming that the [Execute
Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(4) The [Positioning Completed] input relay turns off when the positioning operation

starts. The [Positioning Completed] input relay turns on when the positioning
operation reaches the target position.

When you want to execute the command with a trigger condition, specify "1010:
Start Positioning with Trigger and Resetting Current Position" for the command code
and also set up parameters for the trigger condition. When a trigger condition is
specified, the current position is reset to 0 when the command is issued. The
positioning operation starts after the trigger condition is met.
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B Sample Program

® Description

This sample program starts a positioning operation with resetting current position for

axis 1 of the positioning module installed in slot 3.

Speed  The current position reset to 0

Target speed: 100,000(pulse/s)

Target position:
1,000,000(pulse)

Time

Figure 8.41 Operation Example of the Positioning Operation with Resetting Current Position
Command

@ List of Devices

Table 8.41 List of Devices Used in the Sample Program for the Start Positioning with Resetting
Current Position Command

Device Name Data
/D00041 Command Code 10: Start Po_si_tioning with Resetting
Current Position Command

/D00043/D00044 | Target Position 1,000,000(pulse)

/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00099 Warning Status

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

100099 Command execution disable

(to be set elsewhere)

/101201 Start Positioning

/101202 Start Positioning (differential up)

/101203 Waiting for execute command ACK

/101204 Positioning in progress
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00254
00255

00256
ooze7?

00258

00258

00260

00261

00262

00263

00264

00265

00266

00267

00268
00269

00270

002N

oozvz

00273
00274

® Program Code

**kx Sample Program for Start Positioning with Resetting Position %%

_|/]]ZI‘IIED‘I [ DFU ] /mieag [ostionine
——— Execute Start Positioning with Resetting Position command ——
_|fm?202 EEPQQ MY | O] /Doy _|-ommeand =ede
MOW_ [ 1000000] /000043 | #reet Pesition
MO | Dl DO0045 Amcel/Decel Mode
MOW | 100000] /D0004G | orest Speed
MY ] BO0]_/DO004g_|==eleration Tims
MO ] EO0] /D0004g |-==¢leration Time
MOV O] /Danged |7 ertup Speed
[CWRITE [ /000047 | | E]| T rite Bmd parameters
SET ] wooggg |-ecute Dmdrelay 0N
ZET 1203 ‘Waiting for Cmd ACK Ok
ZET 1204 Fositioning OR
——— Check startup of command execution ——
_|fm?203 [READ | ] 897000039 | 7|i=ed Warning Ststuz
YU?SBS }?D?SD'I FeT CIERR) Execute Cmd relay OFF
MO0 7 Waiting for Smd ACE OF
}—‘ RaT 1203 |r
IDEEN I i
——— Gheck completion of command execution ——-—
A1203 /Im? 204 }j{/]%sm >fn?325 - g {Pasitioning OFF

Figure 8.42 Sample Program for the Start Positioning with Resetting Current Position

Command

® Timing Chart

Speed

Time

1
/101201 i1
|
/101202 H!
I\ |
/101203 b o
| Y-
/101204 | }I :
Y00333 :‘\ (' S
AX1 Execute Command output relay | (‘ \ <’
X00301 | \m
AX1 Execute Command ACK input relay +
X00325

AX1 Positioning Completed input relay

linni

Figure 8.43 Timing Chart for the Start Positioning with Resetting Current Position Command
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8.10.2 Change Target Position with Resetting Current
Position

B Function

This command changes the current position so that the target position of the current
positioning operation becomes "0", and then performs a positioning operation toward the
new target position.

- The target position can be set only to a positive value during a forward operation or
a negative value during a reverse operation. (Note that the operation direction
cannot be changed in a target position change operation.)

Speed

—>
: Time

I 1 i
Start  Change target position  Target position
positioning with resetting current  (position: 1000)
position (position: 600)

| During a positioning operation toward the target position 1000,
when the current position is 600 (and remaining travel is 400),
a request occurs to change the target position to 1200 with a

Speed current position reset.
: . >
: Time
i 1
Change target position Last target Target position
with resetting current position (position: 1200)

position (position: -400) (position: 0)

Changing the target position
(The current position is a negative value.)

Figure 8.44 Change Target Position with Resetting Current Position

B Usage

® Command Parameters

Table 8.42 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.42 Required Parameters for the Change Target Position with Resetting Current
Position Command

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 17: Change Target Position with Resetting Current o
Position
*43/*44 Target Position Reverse limit to forward limit [pulses] O
*45 Accel/Decel Mode 0: Trapezoidal acceleration and deceleration, A
1: S-shape acceleration and deceleration
*46/*47 Target Speed 1 to Speed Limit [command speed unit] A
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit], A
-1: Default acceleration
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*49 Deceleration Time 0 to 32767 [acceleration/deceleration time unit], A
-1: Default deceleration
*50/*51 Startup Speed 0 to target speed [command speed unit]
(Set this parameter when Accel/Decel Mode is A
trapezoidal acceleration and deceleration.)

H Note

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

® Command Acceptance Conditions

Table 8.43 shows pre-conditions for command execution.

Table 8.43 Command Acceptance Conditions for the Change Target Position with Resetting

Current Position Command

Command Acceptance Conditions

Error
Code

Warning
Code

No acceptance of another command is in progress.

Command parameters are valid.

®)

No error has occurred.

Not in a jog operation.

Not in manual pulse generator mode.

Not in a speed control operation.

Not in an origin search operation.

Not in a change target position operation.

O]O|0|0O|0|0|O

Not waiting for any trigger.

® Procedure

(1) Write the "17: Change Target Position with Resetting Current Position" command

code and the required parameters to the command parameter area of the command
axis.

(2) Turn on the [Execute Command] output relay for the command axis.
(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn

off the [Execute Command] output relay after confirming that the [Execute
Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(4) The [Positioning Completed] input relay turns on when the positioning operation

reaches the target position.

If a Change Target Position with Resetting Current Position command is issued in a
Positioning Completed state, the command is executed just as a Start Positioning
with Resetting Current Position command. (In this case, parameters including Target
Speed, Acceleration Time, and Deceleration Time must be specified.)

If a parameter setting error occurs in a Change Target Position with Resetting
Current Position command executed during a positioning operation, the positioning
operation is stopped (immediately) due to the error.

If a Change Target Position command is issued during acceleration/deceleration or
a change in speed, the execution of the command is suspended until the start of the
constant-speed operation or until the axis stops.

When a Change Target Position with Resetting Current Position command is being
executed, no commands other than Decelerate-and-Stop and Stop Immediately are
available (until the current position reaches "0").

The Change Target Position with Resetting Current Position command cannot
change the target speed, acceleration time, or deceleration time.
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B Sample Program

® Description

This sample program performs a change target position operation with resetting current
position for axis 1 of the positioning module installed in slot 3.

Speed Target position:

1,000,000(pulse)

Time

Change Target Position
with Resetting Current Position

Figure 8.45 Operation Example of the Change Target Position with Resetting Current Position
Command

@ List of Devices

Table 8.44 List of Devices Used in the Sample Program for the Change Target Position with
Resetting Current Position Command

Device Name Data
17: Change Target Position with
/D00041 Command Code ResettinggCurre%t Position Command
/D00043/D00044 | Target Position 1,000,000(pulse)
/D00099 Warning Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
X00325 AX1 Positioning Completed input relay
Command execution disable
100099 (to be set elsewhere)
/101301 Change Target Position
/101302 Change Target Position (differential up)
/101303 Waiting for execute command ACK
/101304 Positioning in progress
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00276
00277

oozva
oozva

0o2a0

00281

nozaz2

Oo2e3

00254

00225
00286

ooza7?

noza8

0o2a9

00290
0oz

® Program Code

Change target position

Command code

Target Position

Wirite Cmd parametars

Execute CSmd relay O

‘Waiting for Omd ACK OR

Changing position OM

Read Warning Status

Execute Cmd relay OFF

‘Waiting for Cmd ACK, OF

Changing position OFF

*** Sample Program for Change Target Position with Rezsetting Position **
A3
— | DIFU AT 302
——— Execute Chanee Target Posititon with Resetting Position command —-
AN3E02 100093
— | 1 [ WOV ] 17 /000041
L
[ WOV T 1000000] SD00043
[ WRITE [ /7DO004T ] E] 4] 4
SET RNEEE]
SET 1303
SET 1304
——— Check startup of command execution ——
A111303
f [ READ ] E| 28] /000093 | 1
YOO333 X003
[ | RsT 00333
®ooa1y
RST 1303 |
Do0oog | [ i
——— CGheck completion of command execution ———
AM203  J01304 0 X002 HOo325
I} - { RsT 1304

Figure 8.46 Sample Program for the Change Target Position with Resetting Current Position
Command

® Timing Chart

/101301

/101302

/101303

/101304
Y00333

AX1 Execute Command output relay

X00301

AX1 Execute Command ACK input relay

y

X00325

AX1 Positioning Completed input rela

Speed

Time

A—-——————-}-=4 == =4 —

P

Figure 8.47 Timing Chart for the Change Target Position with Resetting Current Position
Command
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8.11  Speed Control Operation
8.11.1 Start Speed Control

B Function
This command performs a speed control operation using the specified target speed,
acceleration time, and deceleration time.

The speed control operation continues until a Speed Control to Position Control
command is executed, a Decelerate and Stop command is executed, an error occurs, or
the [Stop Immediately] output relay is turned from off to on.

- You can use the sign of the target speed to specify the rotation direction.
- You can also specify a trigger condition.

Speed
Target speed

f Time
I

Acceleration time

Execute Command output relay
Execute Command ACK input relay
Positioning Completed input relay

Figure 8.48 Speed Control Operation

B Usage

® Command Parameters
Table 8.45 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.45 Required Parameters for the Start Speed Control Command

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 400: Start Speed Control o
1400: Start Speed Control with Trigger
*45 Accel/Decel Mode 0: Trapezoidal acceleration and deceleration, o
1: S-shape acceleration and deceleration
*46/*47 Target Speed Startup Speed to Speed Limit [command speed unit]
The sign of this parameter specifies the operation O
direction of the speed control.
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit],
-1: Default acceleration
*49 Deceleration Time 0 to 32767 [acceleration/deceleration time unit],
-1: Default deceleration
*50/*51 Startup Speed 0 to target speed [command speed unit]
(Set this parameter when Accel/Decel Mode is A
trapezoidal acceleration and deceleration.)
*63 to *67 Parameters for the Settings for the trigger condition (see 8.16). A
trigger condition (Set them for the command with a trigger condition.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
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B Note

@® Command Acceptance Conditions

Table 8.46 shows pre-conditions for command execution.

Table 8.46 Command Acceptance Conditions for the Start Speed Control Command

e Error Warnin
Command Acceptance Conditions Code Codeg
No acceptance of another command is in progress.
Command parameters are valid. O
No error has occurred. O
In a Positioning Completed state. O

® Procedure

(1) Write the "400: Start Speed Control" command code and the required parameters to

the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn
off the [Execute Command] output relay after confirming that the [Execute

Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in

Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay

clears the warning code.

(4) The [Positioning Completed] input relay turns off when the speed control operation

starts.

- When you want to execute the command with a trigger condition, specify "1400:
Start Speed Control with Trigger" for the command code and also set up parameters

for the trigger condition.

- To stop a speed control operation, execute a Decelerate and Stop command or turn

off the [Stop Immediately] output relay.

- During a speed control operation, forward/reverse limit input error detection is
performed based on the Contact Input Setting registered parameter.

- If an error occurs during a speed control operation, the operation is stopped

(immediately) due to the error.

- The setting values of the Forward and Reverse Limit registered parameters are

ignored during a speed control operation.

- Current Position Status is working during a speed control operation. If an overflow
occurs during the operation, a 32-bit ring operation is performed. (During a reverse
operation, if the value of Current Position Status becomes smaller than -
2,147,483,648, the value is set to 2,147,483,647 and the decrement continues.
During a forward operation, if the value of Current Position Status becomes larger
than 2,147,483,647, the value is set to -2,147,483,648 and the increment

continues.)
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B Sample Program

® Description

This sample program performs a speed control operation for axis 1 of the module
installed in slot 3.

Speed

Target speed: 100,000(pulse/s)

/

Time

Figure 8.49 Operation Example of the Start Speed Control Command

@ List of Devices

Table 8.47 List of Devices Used in the Sample Program for the Start Speed Control Command

Device Name Data
/D00041 Command Code 400: Start Speed Control
/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration

/D00046/D00047 | Target Speed 100,000(pulse/s)
/D00048 Acceleration Time 500(ms)
/D00049 Deceleration Time 500(ms)

/D00050/D00051 | Startup Speed O(pulse/s)
/D00099 Warning Status

Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
X00325 AX1 Positioning Completed input relay

Command execution disable

100099 (to be set elsewhere)

/101401 Start Speed Control
/101402 Start Speed Control (differential up)

/101403 Waiting for execute command ACK
/101404 Command executing
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00293
00294

00295
00296

noza7?

0o29a

00299

00200

0030

Qo302

00203

00304

00305

00306
0o307

0o20g

00309

0030

0311

® Program Code

Start Speed Control

Command code

Accel/Decel Mads

Target Speed

Acceleration Time

Deceleration Time

tartup Speed

Write Cmd parameters

Execute Cmd relay O

‘Waiting for Cmd AZE O

Cmd executing Ok

*** Sample Program for Start Speed Control Command %%
01401
— | DIFU AT 402
——— Execute 5Start Speed Control command —-
A01402 100093
— | 1 MO ] 400] D000
MOV ] 0] /D00045
MO | 100000 /D00046
MO ] 500 DO004s
MO ] 500[ . Do0049
MOV ] 0 /D000s0
[ WRITE | /7DO004T ] E] 1] 1
SET 00333
SET 1403
SET 1404
——— Check execution of Start Speed Control command ———
AI01403
— } [ READ ] 3] 28] /D000a9 | 1
WOO333 X003
[ | ST FEEE]
Hooay
RST 1403
NN [ i
A101403 I'I]D? 404 }I<DDSEI1
f I} {F RsT 1404

Fead Warning Status

Exzcute Omd relay OFF

‘Waiting for Cmd ACK OF
F

Cmd executing OFF

Figure 8.50 Sample Program for the Start Speed Control Command

® Timing Chart

Speed

Time

/101401

/101402

/101403

/101404

Y00333
AX1 Execute Command output relay

X00301
AX1 Execute Command ACK input relay

\
X00325 —1

AX1 Positioning Completed input relay

Figure 8.51 Timing Chart for the Start Speed Control Command
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8.11.2 Speed Control to Position Control Switchover

B Function

During a speed control operation, this command stops the operation at the specified
target position (travel distance).

You can select whether or not to reset the current position to "0" when speed control
is switched to position control.

You cannot use this command to change speed-related parameters, such as the
target speed, acceleration time, and deceleration time.

You can specify to use the encoder Z-phase input as a condition for switching to
position control.

You can also specify a trigger condition for executing a command before the
encoder Z-phase input. (For example, you can specify a trigger condition that uses
an external contact input and then the encoder Z-phase input or that uses counter
coincidence and then the encoder Z-phase input.)

When Z-phase Search Count is not specified (Z-phase Search Count: 0)

Speed

Target position (travel) %
} Time

>
|

Speed control Position control
Request to switch to position control

When Z-phase Search Count is specified
(Z-phase rising edge is selected, Z-phase Search Count: 2)

Speed
Target position (travel%
1 Time
Speed control ) Position control ‘
Request to switch to
position control
Z- phase—l—l I 1 1 1 1

Figure 8.52 Speed Control to Position Control Switchover
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B Usage

® Command Parameters

Table 8.48 shows the required parameters for this command.
O: Mandatory parameters.
/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.48 Required Parameters for the Speed Control to Position Control Command
Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 401: Speed Control to Position Control
(with a current position zero reset)
402: Speed Control to Position Control
(without a current position reset) o
1401: Speed Control to Position Control with Trigger
(with a current position zero reset)
1402: Speed Control to Position Control with Trigger
(without a current position reset)
*42 Target Position Mode 0: Using ABS position, 1: Using INC position
/Position Data Record (Set this parameter when the current position is not A
No. reset.)
*43/44 Target Position Reverse limit to forward limit [pulses] O
*54 Z-phase Edge Selection |0: Rising edge, 1: Falling edge A
*55 Z-phase Search Count |0 to 32767 [pulses] O
*63 to *67 Parameters for the Settings for the trigger condition (see 8.16). A
trigger condition (Set them for the command with a trigger condition.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

@® Command Acceptance Conditions

Table 8.49 shows pre-conditions for command execution.
Table 8.49 Command Acceptance Conditions for the Speed Control to Position Control

Command

Command Acceptance Conditions

Error Warning
Code Code

No acceptance of another command is in progress.

Command parameters are valid.

®)

No error has occurred.

Not in a Positioning Completed state.

Not waiting for any trigger.

In a speed control operation.

Not decelerating in a speed control operation

O[O]|0|0|O

® Procedure

(1) Write the "401: Speed Control to Position Control (with a current position zero
reset)" or "402: Speed Control to Position Control (without a current position reset)"
command code and the required parameters to the command parameter area of the
command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the command is successfully executed, the [Execute Command ACK] input
relay turns on. Turn off the [Execute Command] output relay after confirming that
the [Execute Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.
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H Note

(4) The [Positioning Completed] input relay turns on when the positioning operation

reaches the target position.

When you do not specify any trigger condition, specify "401: Speed Control to
Position Control (with a current position zero reset)" or "402: Speed Control to
Position Control (without a current position reset)" for the command code. If Z-
phase Search Count is set to 0, the operation mode is switched to position control
when the command is issued, and then the positioning operation is performed
toward the target position. If Z-phase Search Count is set to a value other than 0,
the operation mode is switched to Z-phase search when the command is issued,
and after Z-phase edges are detected as many as the specified number of counts,
the operation is switched to position control and the positioning operation is
performed toward the target position.

When you specify a trigger condition, specify "1401: Speed Control to Position
Control with Trigger (with a current position zero reset)" or "1402: Speed Control to
Position Control with Trigger (without a current position reset)" for the command
code and also set up parameters for the trigger condition. If Z-phase Search Count
is set to 0, the operation mode is switched to position control after the trigger
condition is met, and then the positioning operation is performed toward the target
position. If Z-phase Search Count is set to a value other than 0, the operation mode
is switched to Z-phase search after the trigger condition is met, and then after Z-
phase edges are detected as many as the specified number of counts, the operation
is switched to position control and the positioning operation is performed toward the
target position.

In a Speed Control to Position Control operation, the positioning operation is
performed toward the target position based on the speed parameters specified for
the speed control operation. In this case, if the positioning module determines that
the parameters do not allow the axis to stop at the target position normally, it
decelerates and stops the axis and then re-initiates the operation in the reverse
direction.

If speed control is switched to position control in the acceleration zone of a speed
control operation, the positioning operation is performed toward the target position
at the speed that has been used at the time of the switchover.

Current Position Status is working during a speed control operation. However, the
status is counted by a 32-bit ring operation, and an overflow may occur. Therefore, if
the current position is not reset at the time of the switchover and the target position
is specified as an absolute position, the target position may be an unexpected
position. When the current position is not reset, specify the target position properly
so that the current position does not overflow.

When speed control is switched to position control, if the target position is specified
and the axis stops temporarily, the forward and reverse limit values at the stop
position are checked for a software limit error and the target position is checked for
a setting error.
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B Sample Program

® Description

This sample program switches from speed control to position control and performs a
positioning operation for axis 1 of the positioning module installed in slot 3.

Request to switch from speed control to

Speed / position control

Target position:
100,000 (pulses)

Time

Figure 8.53 Operation Example of the Speed Control to Position Control Command

@ List of Devices

Table 8.50 List of Devices Used in the Sample Program for the Speed Control to Position
Control Command

Device Name Data
401:Speed Control to Position Control
/D00041 Command Code (with e?current position zero reset)
/D00043/D00044 | Target Position 100,000(pulse)

/D00054 Z-phase Edge Selection 0
/D00055 Z-phase Search Count 0
/D00099 Warning Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
X00325 AX1 Positioning Completed input relay

Command execution disable
100099 (to be set elsewhere)
/101501 Speed control to position control

Speed control to position control
1101502 (differential up)
/101503 Waiting for execute command ACK
/101504 Positioning in progress
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0033
00314

0015
00216

0037

0o3e

ooae

00320

0031

nozzz2

00223

00324
00325

00326

o032y

00328

00329
00330

® Program Code

*** Sample Program for Speed Control to Position Control Command %%
_|m? 501 [ TIFO | /I50g [Preed to peosition
——— Execute Speed Control to Position CGontrol command —-
| /eoz  109pe0 [Wow | [ Jonay |oommend sode
!L MOW | 100000] /000043 |'=reet Pasition
MOV O] /Donged |- Fhese Bde
WMo ] T /D0nGG |2 Phese Search Count
[(CWRITE [ /DO004T | | 4] Tg|ite Dmd parameters
SET [ wougag |-ecute Dmdrelay 0N
=ET TGS | Waiting for Cmd ACK ON
TET TEmE |Fositioning OM
——— Gheck startup of command execution ——
_|m?503 [READ ] ] 59 /000094 | 7|eed Warning Statuz
YD?SSS }?]]?301 =T TOEEs |Eecute Omd relay OFF
MO0 7 =T = \:’aiting for Cmd ACK OF
000053 | | 0
——— Gheck completion of command execution ———
!]]J‘IIEDS /I]D‘II 04 %?/]%301 }?0?325 =T TEgE|Positioning OFF

Figure 8.54 Sample Program for the Speed Control to Position Control Command

® Timing Chart

Speed

Time

/101501 {

/101502

/101503

|
[
/101504 [
o
Y00333
AX1 Execute Command output relay > >

X00301 A Il_j
AX1 Execute Command ACK input relay

X00325
AX1 Positioning Completed input relay

1T

Figure 8.55 Timing Chart for the Speed Control to Position Control Command
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8.12 Decelerate and Stop

B Function

This command decelerates and stops a moving motor during an operation, such as
positioning, speed control, or origin search.

- The deceleration time is based on the setting specified when the operation is
started.

- If there is a command whose execution is pending until a trigger condition is met,
the command is cancelled when a Decelerate and Stop command is executed.

- You can also specify a trigger condition for a decelerate-and-stop operation.

Speed

Execute Command output relay

Execute Command ACK input relay

Positioning Completed input relay

Target speed

PR
Deceleration '

time
I_l

-

—

Figure 8.56 Decelerate and Stop Operation

B Usage

® Command Parameters

Table 8.51 shows the required parameters for this command.

O: Mandatory parameters.

Time

A\ Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.51 Required Parameters for the Decelerate and Stop Command

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 1: Decelerate and Stop o
1001: Decelerate and Stop with Trigger
*63 to *67 Parameters for the Settings for the trigger condition (see 8.15). A
trigger condition (Set them for the command with a trigger condition.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
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B Note

@® Command Acceptance Conditions

Table 8.52 shows pre-conditions for command execution.

Table 8.52 Command Acceptance Conditions for the Decelerate and Stop Command

Command Acceptance Conditions

Error
Code

Warning
Code

No acceptance of another command is in progress.

Command parameters are valid.

®)

No error has occurred.

Not in a manual pulse generator mode operation.

Not in a jog operation.

Not in a Positioning Completed state (for the Decelerate
and Stop with Trigger command).

Not waiting for any trigger (for the Decelerate and Stop
with Trigger command).

Not in an origin search operation (for the Decelerate and
Stop with Trigger command).

O | O] O |0O]O|O

® Procedure

(1) Write the "1: Decelerate and Stop" command code and the required parameters to

the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.
(3) When the [Execute Command ACK] input relay turns on, the operation starts. Turn

off the [Execute Command] output relay after confirming that the [Execute
Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(4) The [Positioning Completed] input relay turns on when a positioning or speed

control operation is decelerated and stopped.

When you want to execute the command with a trigger condition, specify "1001:
Decelerate and Stop with Trigger" for the command code and also set up
parameters for the trigger condition. If the positioning operation ends before the
trigger condition is met, the trigger condition of the Decelerate and Stop command is
cancelled.

You cannot execute the Decelerate and Stop command during a jog operation.
Terminate the jog operation first (by turning off the corresponding jog relay), if
necessary.

You cannot execute the Decelerate and Stop command during manual pulse
generator mode. To stop manual pulse generator mode, execute a Stop MPG Mode
command.

The deceleration time is based on the setting specified when the operation is
started. (The time needed to decelerate from the target speed to the startup speed
is set for the Deceleration Time parameter.)

When a decelerate-and-stop operation is performed from a speed below the target
speed, the deceleration rate is the same as the deceleration rate used when a
decelerate-and-stop operation is performed from the target speed.
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B Sample Program

® Description

This sample program decelerates and stops a positioning operation for axis 1 of the
positioning module installed in slot 3.

Speed

Time

Figure 8.57 Operation Example of the Decelerate and Stop Command

@ List of Devices

Table 8.53 List of Devices Used in the Sample Program for the Decelerate and Stop Command

Device Name Data
/D00041 Command Code 1: Decelerate and Stop command
/D00099 Warning Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
X00325 AX1 Positioning Completed input relay

100099 Command execution disable

(to be set elsewhere)

/101601 Decelerate and stop
/101602 Decelerate and stop (differential up)

/101603 Waiting for execute command ACK
/101604 Decelerating and stopping
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ooz
0023

00334
00335

00336

o027

00338

00339

00340

0034

oo342

00343

00344

00345
00346

® Program Code

**x Sample Program for Decelerate and Stop Command **x

A01601
=

——— Execute Decelerate and S5top command ——

DIFU A0 Decelerate and stop

AMG02 100093
mi -t

Donn4 Command code

i Write Cmd parameters

——— Check startup of command execution ———
/]]ZI‘IISDS

ENEEE] Execute CSmd relay O
603 |Waiting for Cmd ACK On

TE04 Cac and stopping OM

f
YD?BSS }I<DQEEI1

i Read Warning Status

f 11
Han317

1603 |-

000093 | | 0

AMeE03  A0604  WD03M ®O0325
I i I
11 f 11

——— Check completion of command execution ———

Figure 8.58 Sample Program for the Decelerate and Stop Command

® Timing Chart

Speed

/101601

/101602

/101603

/101604

Y00333
AX1 Execute Command output relay

X00301
AX1 Execute Command ACK input relay

X00325
AX1 Positioning Completed input relay

Figure 8.59 Timing Chart for the Decelerate and Stop Command

ENEEE] Exzcute Omd relay OFF

Waiting for Cmd ACE, OF

TE04 Cec and stopping OFF
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8.13 Stop Immediately

B Function

This command stops an operating motor immediately without deceleration during a
positioning operation, speed control, origin search, etc. This command can be used also
to stop manual pulse generator mode or a jog operation immediately without
deceleration of the motor.

- If there is a command whose execution is pending until a trigger condition is met,
the command is cancelled when a Stop Immediately command is executed.

Speed
Target speed

Time

Execute Command output relay

Execute Command ACK input relay

Positioning Completed input relay |

Figure 8.60 Stop Immediately Operation

B Usage

® Command Parameters

No command parameters need to be set.

@® Command Acceptance Conditions

This command is always accepted.

® Procedure

(1) Turn on the [Stop Immediately] output relay for the command axis.

(2) When the [Stop Immediately ACK] input relay turns on, the operation starts. Turn off
the [Stop Immediately] output relay after confirming that the [Stop Immediately ACK]
input relay has turned on. If the [Stop Immediately ACK] input relay has been
assigned to the counter relay, confirm that the [Positioning Completed] input relay
has turned on instead of confirming the [Stop Immediately ACK] input relay.

(3) The [Positioning Completed] input relay turns on when a positioning, speed control,
or jog operation is stopped immediately.

B Note

- Take care when stopping a motor operating at high speed as the sudden stop may
result in a shock to the system.
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B Sample Program

00345
00349

00350
00351

oo3s2
00353

® Description

This sample program immediately stops a positioning operation for axis 1 of the

positioning module installed in slot 3.
Speed

Time

Figure 8.61 Operation Example of the Stop Inmediately Command

@ List of Devices

Table 8.54 List of Devices Used in the Sample Program for the Stop Immediately Command

Device Name Data
Y00341 AX1 Stop Immediately output relay

X00325 AX1 Positioning Completed input relay

/101701 Stop immediately

/101702 Stop immediately (differential up)

® Program Code

**x Sample Program for Stop Immediately ***

AM701
= |

——— Execute stop immediately ——
/]]J‘II'."D2
— |

——— Check completion of execution ——
YDQS*H }fDI%ISZE
— | 1t

Figure 8.62 Sample Program for the Stop Immediately Command

® Timing Chart

Speed

DIFU 702 S top immediately

SET OnE41 S top relay O

F=T EEEN] S top relay OFF”

Time

/101701

f

1y
/101702 al

\
Y00341 T—:—ﬁ
AX1 Stop Immediately output relay :

X00325 ‘l
AX1 Positioning Completed input relay.

Figure 8.63 Timing Chart for the Stop Immediately Command
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8.14 Change Speed

B Function

This command changes the current speed to a new target speed during a positioning,
speed control, or jog operation.

Speed

: - Time
1 1
Request to Request to
change speed change speed

Figure 8.64 Speed Change Operation

This command accelerates or decelerates from the current speed to the target speed in
the time specified by the Acceleration Time parameter.

Speed
New target
speed
. : Time
 — : ;
Acceleration Deceleration
time time

Figure 8.65 Speed Change Operation (Speed Control)

After the speed is changed, when the operation reaches the target position and stops or
when a Decelerate and Stop command is issued, the deceleration rate is determined by
the new target speed and the deceleration time specified when the Change Speed

command is executed.
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B Usage

® Command Parameters

Table 8.55 shows the required parameters for this command.

O: Mandatory parameters.

/\: Mandatory if the command is to be executed in the Positioning Completed status.
A . Mandatory depending on the values of other parameters.

Table 8.55 Required Parameters for the Change Speed Command
Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 6: Change Speed O
*46/*47 Target Speed In position control mode:
1 to Speed Limit [command speed unit] o
In speed control mode:
-(Speed Limit) to Speed Limit [command speed unit]
*48 Acceleration Time 0 to 32767 [acceleration/deceleration time unit],
-1: Default acceleration
*49 Deceleration Time 0 to 32767 [acceleration/deceleration time unit],
-1: Default deceleration

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

@® Command Acceptance Conditions

Table 8.56 shows pre-conditions for command execution.
Table 8.56 Command Acceptance Conditions for the Change Speed Command

target position even after changing to the new speed.

i Error Warning

Command Acceptance Conditions Code Code
No acceptance of another command is in progress.
Command parameters are valid. O
No error has occurred. O
Not in a Positioning Completed state. O
No origin search is in progress. O
Not in manual pulse generator mode. O
Not waiting for any trigger. O
Not accelerating, changing the speed, or changing the
target position in a positioning operation. Not o
decelerating and stopping in a jog or speed control
operation.
During a positioning operation, the axis can stop at the o

® Procedure

(1) Write the "6: Change Speed" command code and the required parameters to the
command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, the speed change
operation starts. Turn off the [Execute Command] output relay after confirming that
the [Execute Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in

Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay

clears the warning code.
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B Note

This command cannot be used to change the operation speed in an origin search or
manual pulse generator mode operation.

If a parameter setting error occurs in a Change Speed command executed during a
positioning operation, the positioning operation is stopped (immediately) due to the
error.

The speed cannot be changed in a positioning operation but a warning code is
issued if the speed change prevents the axis from stopping at the target position
during an acceleration, deceleration, speed change, or target position change
operation.

During a speed control operation, the sign of the target speed specifies the rotation
direction. Note, however, that the operation direction cannot be changed in a speed
change operation.

To change the operation direction, execute a Decelerate and Stop command, and
then re-execute a Start Speed Control command for the opposite direction.

If a Change Speed command is issued during a jog or speed control operation, the
module waits until all acceleration and deceleration has been completed before
executing the command. If a new Change Speed command is issued during the
wait, only the new command is executed.

B Sample Program

® Description

This sample program performs a speed change operation during a speed control
operation for axis 1 of the module installed in slot 3.

Target speed:
100,000(pulse/s)

Speed /

Time

Figure 8.66 Operation Example of the Change Speed Command

@ List of Devices
Table 8.57 List of Devices Used in the Sample Program for the Change Speed Command

Device Name Data
/D00041 Command Code 6: Change Speed command
/D00046/D00047 | Target Speed 100,000(pulse/s)
/D00048 Acceleration Time 1000(ms)
/D00049 Deceleration Time 500(ms)
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
X00325 AX1 Positioning Completed input relay
100099 Command execution disable
(to be set elsewhere)
/101801 Change speed
/101802 Change speed (differential up)
/101803 Waiting for execute command ACK
/101804 Command executing
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00355
00356

0o3s7?
0o35s

00359

00360

00361

ooagz2

00363

00364

00365

00366
00367

00363

00362

ooava

003

/1mam
mi

A0z 1ogag
i -t

® Program Code

**kx Sample Program for Change Speed Gommand ***

DIFU /1802

——— Execute Chanee Speed command ———

Starting Speed

6] /000041

100000[_/DO0046

1000] /DO004g

Command code

Target Spead

Anceleration Time

00 /0049

Dz celeration Time

41] 9

——— Check command execution ———

!IEI] 803

Write Cmd parameters

f
00333

}I<DDSD1

I I
f 11
Hao317

000059 |

| 0

A101803 /I]D?SEM
f 11

Figure 8.67 Sample Program for the Change Speed Command

K003
1

® Timing Chart

/101801

/101802

/101803

/101804
Y00333

AX1 Stop Immediately output relay

X00301

AX1 Positioning Completed input relay
Figure 8.68 Timing Chart for the Change Speed Command

Speed

SET VOO3ag  |[Erecute Omd relay OM
SET 18073 |Waiting for Gmd ACk OR
SET 1804 |=md executing OM
Co0093 | |Fead Warning Statuz
RST VOO3a3  |[Frecute Omd relay OFF
Waiting for Cmd ACK OF
RET EENS
RST Ta0d Cmd executing OFF
Time

f

H

> =

4 — —

/
YaRA
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8.15

Set Override

B Function

B Usage

This command changes the target speed to 1% to 500% of the current value in a
positioning, speed control, or jog operation.

Speed

Preset override value: 150 [%]
44444444444444 . Preset override value: 100 [%]
_______ L ___ — Preset override value: 50 [%]
- N

Time

Figure 8.69 Set Override

Regardless of the override setting value, the acceleration/deceleration rate is always
determined from the acceleration time, deceleration time, and target speed for an
override setting value of 100%.

® Command Parameters

Table 8.58 shows the required parameters for this command.
O: Mandatory parameters.
A\ Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.58 Required Parameters for the Set Override Command

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 300: Set Override O
*69 Preset Override Value 1 to 500 [%] ©)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

@® Command Acceptance Conditions

Table 8.59 shows pre-conditions for command execution.

Table 8.59 Command Acceptance Conditions for the Set Override Command
Error Warning

Command Acceptance Conditions Code Code
No acceptance of another command is in progress.
Command parameters are valid. O
No error has occurred. O
In a Positioning Completed state. O
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B Note

® Procedure

(1) Write the "300: Set Override" command code and the required parameters to the

command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.
(3) When the command is successfully executed, the [Execute Command ACK] input

relay turns on. Turn off the [Execute Command] output relay after confirming that
the [Execute Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

The Set Override command cannot be used in a manual pulse generator mode,
manual origin search, and automatic origin search operation. Even if the override
value is set to a value other than 100%, the operation is performed with the target
speed.

When the override setting value is changed to a value other than 100%, the
acceleration/deceleration rate for an override setting value of 100% is used. Thus, if
the current speed does not increase to the target speed, for example, when the
current position is close to the target position in a positioning operation, specifying
an override setting value larger than 100% may not change the operation (i.e., the
current speed may not increase).

B Sample Program

® Description

This sample program sets the override setting value to 50% for axis 1 of the positioning
module installed in slot 3.

@ List of Devices

Table 8.60 List of Devices Used in the Sample Program for the Set Override Command

Device Name Data
/D00041 Command Code 300: Set Override command
/D00069 Preset Override Value 50 [%]

/D00099 Warning Status

Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay

Command execution disable

100099 (to be set elsewhere)

/101901 Set override
/101902 Set override (differential up)

/101903 Waiting for execute command ACK
/101903 Command executing
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00374
00375

ooave
ooav?

00373

0o37e

00220

003

0o3s2

00383

00384
002e5

00386

0o3ay

0o2es

00389

® Program Code

*** Sample Program for Set Override Command *#%*
R ot
——— Execute Set Override command ——
_|fm?902 Eufpgg WMoV 300]_/D0004T_|-=mmand =ede
!L MOV BO] /DO00Rg |- verride Vil
[ WRITE [ /D000 | ] 4] g|=ommand sods
[WRITE | /D0006g | ] il |- verride Value
SET [ wooggg |-esute bmdrelay 0N
SET To03 Wiaiting for Cmd Ak Ok
SET To04 (Cmd executing O
——— Check command execution ——-
/m?gus [READ ] ] B9 _/DO0059 | 7[i==d Warning Ststuz
YD?SSS }?D?SD'I FaT CIEER) E:ecute Cmd relay OFF
MO0 7 [wisiting for Omd ACk. OF
}—‘ FaT 1003 |-
D053 | I i
A1903 /I]D?gna ?9301 =T oA o executing OFF

Figure 8.70 Sample Program for the Set Override Command

® Timing Chart

/101901 i

|
.
\
|

/101902
/101903

| f

/101904 ' ! (
Y00333 JW i
AX1 Execute Command output relay > >y

<\ <

X00301 N m
AX1 Execute Command ACK input relay

Figure 8.71 Timing Chart for the Set Override Command
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8.16

8.16.1

Trigger Setting

There are five types of triggers: software trigger, contact input trigger, counter status
trigger, counter zone coincidence trigger, and Positioning Completed input relay trigger.
A software trigger is activated from a user application. A contact input trigger is activated
when a contact input (forward limit input, reverse limit input, or origin input) for an axis is
on. A counter status trigger is activated according to the status for the counter function. A
counter zone coincidence trigger is activated when zone coincidence is detected in the
counter function. A Positioning Completed input relay trigger is activated when a
Positioning Completed input relay for another axis is on.

Software Trigger

B Function

This trigger is activated when a writing instruction is executed from the CPU module
after a command is issued with a trigger condition.

B Usage

® Command Parameters

Tables 8.61 and 8.62 show the required parameters for executing a command with this
type of trigger.

O: Mandatory parameters.

A\ Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.61 Required Parameters for Executing a Command with a Software Trigger

Data Position No.
(Word Basis)

Parameter

Description

Mandatory
or not

*41

Command Code

. Start Positioning with Trigger

: Decelerate and Stop with Trigger

: Start Positioning with Trigger and Resetting
Current Position

: Start Positioning with Position Data Record with
Trigger

1400: Start Speed Control with Trigger

1401: Speed Control to Position Control with Trigger

*42 to *57

Parameters for each
command

The parameters depend on each command.

*63

Trigger Setting

0: Software trigger

*64

Trigger Axis Setting

0, 1 to 8 [axes]

(If O is selected, the trigger is activated when a writing
operation is performed to the software trigger request
for the axis from which the command is issued.

If a value from 1 to 8 is selected, the trigger is activated
when a writing operation is performed to the software
trigger request for the data position number of the axis
corresponding to the selected value.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

Table 8.62 Parameters for the Software Trigger Request

Data Position No. Parameter Description
(Word Basis)
77 Software Trigger 1: A software trigger is activated by writing "1" during a software
Request trigger wait state.

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
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B Note

@® Command Acceptance Conditions

The command acceptance conditions for the command to be executed are applied.

® Procedure (for the Start Positioning with Trigger Command)

(1) Write the "1000: Start Positioning with Trigger" command code and the required

parameters to the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.
(3) When the [Execute Command ACK] input relay turns on, a trigger input wait state

starts. Turn off the [Execute Command] output relay after confirming that the
[Execute Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

In a trigger input wait state, the [Positioning Completed] input relay turns off even if
no positioning operation is being performed.

(4) Write 1 from an application to "Software Trigger Request" to activate the trigger.
(5) When the trigger is activated and the positioning operation reaches the target

position, the [Positioning Completed] input relay turns on.

To cancel a trigger input wait state, execute a Decelerate and Stop command or
issue a stop immediately request. A trigger input wait state is cancelled also when
the operation stops due to an error.

Software Trigger Request (*77) can be used only for writing. Writing 1 to this
parameter during a software trigger wait state activates the software trigger.
Reading this parameter has no effect.

After a command that refers to a position data record is issued and a trigger wait
state starts, the contents of the position data record cannot be modified. The
contents that are in the position data record when the command is issued are used
when the command is executed.
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B Sample Program

® Description

This sample program executes a positioning operation with a software trigger for axis 1
of the positioning module installed in slot 3.

Speed

Target speed: 100,000(pulse/s)

Target position:
1,000,000(pulse)

Write 1 from an application to "Software Trigger Request" to activate the trigger.

Time

Figure 8.72 Example of a Positioning Operation with a Software Trigger

@ List of Devices

Table 8.63 List of Devices Used in the Sample Program for a Start Positioning Command with a
Software Trigger

Device Name Data
1000: Start Positioning with Trigger

/D00041 Command Code command

/D00042 Target Position Mode/Data Record No. 0: Using ABS position
/D00043/D00044 | Target Position 1,000,000(pulse)

/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00063 Trigger Setting 0: Software trigger

/D00064 Trigger Axis Setting _O:an ax_is from which the command is

issued is used.

/D00099 Warning Status

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

100099 Command execution disable

(to be set elsewhere)

/102001 Positioning

/102002 Positioning (differential up)

/102003 Waiting for execute command ACK

/102004 Positioning in progress

/102005 Request software trigger

/102006 Request software trigger (differential up)
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B Program Code

00391
00392

00293
00294

00395

00396

00397

00293

00399

00400

0o4m

00402

00403

00404

00405

00406

0oano?

00403
00409

00410

00411

o4z

00413
00414

00415
00416

ooy

*x* Sample Program for Positioning Gommand with Software Trigger *%x
_|!]]J:I2001 :IIDIFU 2002 Fositioning
-—— Execute Start Positioning with Trieeer Command ———
A02002 T0aaog
— | 1-F [CHoY ] 000 /D004 |-ommend sode
! [Tl | Dl DO0n4z Target Position Mode
[ MOV [ 1000000[ /D00043 |Merest Pesition
! MO | Dl To0045 Ancel/Decel Mode
[ WMOW [ 100000 /000046 |'=reet Speed
! [ | EDD| DoOn4g Ao leration Time
! MO | 5UU| DOOn4g Caceleration Time
MOV O /DO00Gg |- tertupspesd
! (e | Dl (NNE] Trigger Setting
! MO | D| DO00Gd Triggar Axiz Setting
! WRITE | SN | Sl 4-” o4 Write Cmd parameters
SET EEiERe] Execute Smd relay O
SET 2005 ‘Waiting for Omd ACK, DR
SET 2004 FPositioning Ok
——— Check command execution ———
m?UDS ! READ | 3| Bgl Doonog | 7 Fead Warning Status
W?BSS }?D?Em Ll 0aaa Exzcute Omd relay OFF
Hooay eaiting for Cmd ACK OF
RST 2003 |-
NN | i
——— Check completion of command execution ——-
A02003 /102004 X000 HOo3z25 .
t I I H I I FST EO0d Fositioning OFF
——— Request Software Trigger ——
A02005 Fequest Software Trigg
L] DIFL 2006 o
02008 Fequest Software Triee
— [ WRITE | 1] ] 77 1ler

Figure 8.73 Sample Program for a Start Positioning Command with a Software Trigger
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® Timing Chart

Speed

Time

/102001 {
I

/102002

/102003

]
/102004 | :

Y00333 “\ F' NS
AX1 Execute Command output relay 2

X00301
AX1 Execute Command ACK input relay

X00325 —1
AX1 Positioning Completed input relay

/102005

(=

]

/102006

1

Figure 8.74 Timing Chart for a Start Positioning Command with a Software Trigger
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8.16.2 Contact Input Trigger

B Function

This trigger is activated when a contact input (forward limit input, reverse limit input, or
origin input) is on after a command is issued with a trigger condition.

B Usage

® Command Parameters

Table 8.64 shows the required parameters for executing a command with this type of
trigger.
O: Mandatory parameters.
A\: Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.64 Required Parameters for Executing a Command with a Contact Input Trigger

Data Position No. Parameter Description Mandatory
(Word Basis) or not
*41 Command Code 1000: Start Positioning with Trigger
1001: Decelerate and Stop with Trigger
1010: Start Positioning with Trigger and Resetting
Current Position o
1020: Start Positioning with Position Data Record with
Trigger
1400: Start Speed Control with Trigger
1401: Speed Control to Position Control with Trigger
*42 to *57 Parameters for each The parameters depend on each command. o
command
*63 Trigger Setting 1: Contact input trigger O
*65 Trigger Contact Setting |0: Reverse limit input
1: Forward limit input
2: Origin input

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

@® Command Acceptance Conditions

The command acceptance conditions for the command to be executed are applied.

® Procedure (for the Start Positioning with Trigger Command)

(1) Write the "1000: Start Positioning with Trigger" command code and the required
parameters to the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, a trigger input wait state
starts. Turn off the [Execute Command] output relay after confirming that the
[Execute Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

- In atrigger input wait state, the [Positioning Completed] input relay turns off even if
no positioning operation is being performed.
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(4) When the contact specified by Trigger Contact Setting is on, the trigger is activated
and the positioning operation starts.

B Note

- To cancel a trigger input wait state, execute a Decelerate and Stop command or
issue a stop immediately request. A trigger input wait state is cancelled also when
the operation stops due to an error.

- When you use the forward or reverse limit input as a trigger input, disable the limit
input error detection in the Contact Input Setting registered parameter.

- Acontact input trigger is activated when a contact input is on. When a command
with a trigger condition is issued, if the contact input is already on, the command is
processed immediately. (Note that this is not a trigger input by a rising edge of the
contact input.)

- After a command that refers to a position data record is issued and a trigger wait
state starts, the contents of the position data record cannot be modified. The
contents that are in the position data record when the command is issued are used
when the command is executed.

- To specify a high-speed contact input for the counter as a trigger condition, use a
counter status trigger instead of a contact input trigger.

B Sample Program

® Description

This sample program executes a positioning operation that uses the on state of the
origin input as a contact input trigger for axis 1 of the positioning module installed in slot

Speed Target speed: 100,000(pulse/s)

Target position:
1,000,000(pulse)

Time

Origin Input

Figure 8.75 Example of a Positioning Operation with a Contact Input Trigger
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@ List of Devices

Table 8.65 List of Devices Used in the Sample Program for a Start Positioning Command with a

Contact Input Trigger

Device Name Data

/D00041 Command Code 1000: Start Positioning with Trigger command

/D00042 Target Position Mode/Data Record No. 0: Using ABS position
/D00043/D00044 | Target Position 1,000,000(pulse)

/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00063 Trigger Setting 1: Contact input trigger

/D00065 Trigger Contact Setting 2: Origin input

/D00099 Warning Status

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

Command execution disable

100099 (to be set elsewhere)

/102101 Positioning

/102102 Positioning (differential up)

/102103 Waiting for execute command ACK

/102104 Positioning in progress

B Program Code

00415 [*** Sample Program for Positioning Command with Gontact Input Trigeer
oo419 _|f]DI21 o DI 07 Fositioning
00420 --- Execute Start Positioning with Trigeger Command -—
00421| AI02102 100093

iy TF [ WMoY 1000 /ooond]_|-ommend sode
00422 Wow ] 0] /D002 Target Position hode
00423 (Y TONI0a0] 70maEE JTeree! Fosion
0424 WMo ] 0 7000045 Accel/Decel Made

L
00425 [ WOV | 100000 /D00046 | <r5et Seed
00426 T | 5UU| Doon4s Acceleration Time
0427 oy | 5D|:|| Doo04a Ciaceleration Time
L
00428 [ MOV _] O /00050 |°fertee Speed
00429 WOV ] ] 7On0nEg |Ttiseer Settine
00430 T | 2| DOO0GE Trigger Contact Setting
043 [WRITE | 7000047 | gl il e[ Write Cmd parameters
00432 SET T |Fecute Omd relay 08
00433 TET BIE ‘Waiting for Cmd ACHK. O
00434 =ET 704 | ositioning OM
010435|-—- Gheck command execution ———
00436 f]DI21 03 [FEAD | gl Ba /o0nngg | T|Fesd Warning Status
00437 YD?SSS }?]]?301 BT VOO [Eecute Omd relay OFF
o043 W03 7 =T Al ‘Weaiting for Gmd ACK. OF
F
00439
[INEE| [ 0

00440|-—— Gheck completion of command execution ——
00441 f]]]|2103 /I]]JI2'I 04 @?301 }?13?325 FET Z08 |Pesitioning OFF

Figure 8.76 Sample Program for a Start Positioning Command with a Contact Input Trigger
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® Timing Chart

Speed

Time

/102101 i

T
|
|
|
|
/102102 [ |
! [
/102103 | { |
[N | :
/102104 I : | |‘)T
bm |
Y00333 \1\ I/ N Lo
AX1 Execute Command output relay | A \; —t
X00301 | \m ;!
AX1 Execute Command ACK input relay 1 1\ |

T

X00325 —1
AX1 Positioning Completed input relay

AX1 Origin Input

M rt----H--t--- 1~

Figure 8.77 Timing Chart for a Start Positioning Command with a Contact Input Trigger
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8.16.3  Counter Status Trigger

B Function

This trigger is activated when a counter bit status of a counter input (such as counter
coincidence detection or counter contact input) is on after a command is issued with a
trigger condition.

B Usage

® Command Parameters

Table 8.66 shows the required parameters for executing a command with this type of
trigger.

O: Mandatory parameters.
A\ Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.66 Required Parameters for Executing a Command with a Counter Status Trigger

Data Position No. Parameter Description Mandatory
(Word Basis) P or not
*41 Command Code 1000: Start Positioning with Trigger
1001: Decelerate and Stop with Trigger
1010: Start Positioning with Trigger and Resetting
Current Position o
1020: Start Positioning with Position Data Record with
Trigger
1400: Start Speed Control with Trigger
1401: Speed Control to Position Control with Trigger
*42 to *57 Parameters for each The parameters depend on each command. o
command
*63 Trigger Setting 2: Counter status trigger O
*66 Counter Status Trigger |$0000 or greater (bit data) o
Setting

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

Counter Status Trigger Setting

Specify a bit in Counter Bit Status that is used as a trigger input. For details on Counter
Bit Status, see 7.2.2, "Description of Counter Statuses."

15 14 13 12 11 10
0000O0X
|
|
|
|
|
|

-

Counter coincidence detection 1
— Counter coincidence detection 2
— — Overflow/underflow error detection

43210
00 XXX
b
‘I_
[

Counter contact input 1
Counter contact input 2
********** Counter contact input 3

® Command Acceptance Conditions

The command acceptance conditions for the command to be executed are applied.
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B Note

® Procedure (for the Start Positioning with Trigger Command)

(1) Set up the counter so that the status bit of the counter turns on when an action

occurs that activates a trigger.

(2) Write the "1000: Start Positioning with Trigger" command code and the required

parameters to the command parameter area of the command axis. Turn on the
[Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, a trigger input wait state

starts. Turn off the [Execute Command] output relay after confirming that the
[Execute Command ACK] input relay has turned on.

If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

In a trigger input wait state, the [Positioning Completed] input relay turns off even if
no positioning operation is being performed.

(4) When the specified bit of Counter Bit Status is on, the trigger is activated.
(5) When the trigger is activated and the positioning operation reaches the target

position, the [Positioning Completed] input relay turns on.

To cancel a trigger input wait state, execute a Decelerate and Stop command or
issue a stop immediately request. A trigger input wait state is cancelled also when
the operation stops due to an error.

A counter status trigger is activated when the relevant status is on. When a
command with a trigger condition is issued, if the status is already on, the command
is processed immediately. (Note that this is not a trigger input by a rising edge of a
counter bit status.)

After a command that refers to a position data record is issued and a trigger wait
state starts, the contents of the position data record cannot be modified. The
contents that are in the position data record when the command is issued are used
when the command is executed.
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B Sample Program

® Description

This sample program executes a positioning operation with a counter status trigger for

axis 1 of the positioning module installed in slot 3.

This sample program uses the on state of bit 1 (counter coincidence detection 2) of
Counter Bit Status as a trigger condition.

Speed

Target speed: 100,000(pulse/s)

Target position:
1,000,000(pulse)

Counter current
position

Time

Counter bit status

Counter coincidence value1

Time

(Counter coincidence detection 1)

Figure 8.78 Example of a Positioning Operation with a Counter Status Trigger

@ List of Devices

Table 8.67 List of Devices Used in the Sample Program for a Start Positioning Command with a

Counter Status Trigger
Device Name Data
1000: Start Positioning with Trigger

/D00041 Command Code command

/D00042 Target Position Mode/Data Record No. 0: Using ABS position
/D00043/D00044 | Target Position 1,000,000(pulse)

/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00063 Trigger Setting 2: Counter status trigger

. . $0002

/D00066 Counter Status Trigger Setting (Counter coincidence detection 2)

/D00099 Warning Status

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

100099 Command execution disable

(to be set elsewhere)

1102201 Positioning

/102202 Positioning (differential up)

/102203 Waiting for execute command ACK

/102204 Positioning in progress
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® Program Code

00444 *x* Sample Program for Positioning Command with Gounter Status Trigger
00445| /02201 I

_| I OIFU EEI Fositioning
00446 |-—— Execute Start Positioning with Trigeger Command -—
00447| 02202 104093

L e [ MOY ] 000 /ooond]_|-ommeand sode
00448 Wov ] 0] /D00me Target Position hode
00449 (- iV TO9m0R] 700amE 1= Postien
00450 WMoY ] [ 7o00045 Accel/Decel Made

L
00451 [ Wow | T00000] 7D000dE | oeet Seeed
Q0452 Fov ] 500 /000045 icceleration Time
00453 T | 5|:||:|| DOnn40 Cieceleration Time
L
Oo4bd [ WOV O /D00050 |7 =t Seecd
00455 Wov ] o] /D000Rg |1fisser Seting
00456 WOV ] 1 7 oon0ee Counter Status Trigger
00457 WRITE | /D0004T | g E5I| =g Write Cmd parameters
00453 SET T |Fecute Omd relay 00
00459 SET IR ‘Waiting for Cmd ACK Ok
00460 TET BRI Fositioning OR
00461 |-—— Check command execution ——
00462 m}EQDS ! FEAD | 3' Bgl Donngg | 7 FRead Warning Status
00463 YD?SSS }?D?SEH FET AT |Eecute Omd relay OFF
0464 Wna17 BST o ‘Waiting for Cmd ACHE, OF
F
00465
000039 | [ 0

00466 |——— GCheck completion of command execution ———
00467 !IEI?QDS /I]DI22E|4 }I<D?3IJ1 }I{EIIIJSQE =T Sond [P ositioning OFF

Figure 8.79 Sample Program for a Start Positioning Command with a Counter Status Trigger

IM34 MO6H55-04E  1st Edition : Jan 31, 2013-00



8-94

® Timing Chart

Speed

I ~N
| :l II
AX1 Execute Command ACK input relay ¢

X00325 —1
AX1 Positioning Completed input relay

Counter bit status

BIT1(Counter coincidence detection 2)

—

Y : Time
/102201 [ i :
|
|
/102202 ! ! |
) I |
/102203 | ( | |
[N ] | : B
/102204 | | |
! L
Y00333 ‘h\—m\ | Lo
AX1 Execute Command output relay A 2 I —t
X00301 | oo
i !
|
|
)

Figure 8.80 Timing Chart for a Start Positioning Command with a Counter Status Trigger
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8.16.4 Counter Zone Coincidence Trigger

B Function

This trigger is activated when a counter bit status of a counter input (counter zone
coincidence) is on after a command is issued with a trigger condition.

B Usage

® Command Parameters

Table 8.68 shows the required parameters for executing a command with this type of
trigger.

O: Mandatory parameters.
A\: Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.68 Required Parameters for Executing a Command with a Counter Zone Coincidence

Trigger
Da(t‘fv;fzsg:’sr;s?o' Parameter Description Ma(:'d:;ctary
*41 Command Code 1000: Start Positioning with Trigger
1001: Decelerate and Stop with Trigger
1010: Start Positioning with Trigger and Resetting
Current Position o
1020: Start Positioning with Position Data Record with
Trigger
1400: Start Speed Control with Trigger
1401: Speed Control to Position Control with Trigger
*42 to *57 Parameters for each The parameters depend on each command. o
command
*63 Trigger Setting 3: Counter zone coincidence trigger O
*67 Counter Zone $0000 or greater (bit data)
Coincidence Trigger
Setting

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

Counter Zone Coincidence Trigger Setting

Specify a zone coincidence bit in Counter Bit Status that is used as a trigger input. For
details on Counter Bit Status, see 7.2.2, "Description of Counter Statuses."

1514131211109 8 7 6 5 4 3 2 1 0
XXXXXXXXXXXXXXXX

| | | - Zone 1 coincidence
| | “— Zone 2 coincidence
| L-—— Zone 3 coincidence
| .

| .

| r--— Zone 15 coincidence
Zone 16 coincidence

® Command Acceptance Conditions

The command acceptance conditions for the command to be executed are applied.
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B Note

® Procedure (for the Start Positioning with Trigger Command)

(1) Specify the upper limit and lower limit of a counter zone so that a zone coincidence
bit in Counter Bit Status turns on when the counter current position satisfies a
trigger condition.

(2) Write the "1000: Start Positioning with Trigger" command code and the required
parameters to the command parameter area of the command axis. Turn on the
[Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, a trigger input wait state
starts. Turn off the [Execute Command] output relay after confirming that the
[Execute Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(4) When the counter current position is between the specified upper and lower limits of
the counter zone, the specified zone coincidence detection bit in Counter Bit Status
turns on and the trigger is activated.

(5) When the trigger is activated and the positioning operation reaches the target
position, the [Positioning Completed] input relay turns on.

- To cancel a trigger input wait state, execute a Decelerate and Stop command or
issue a stop immediately request. A trigger input wait state is cancelled also when
the operation stops due to an error.

- A counter zone coincidence trigger is activated when the relevant status is on.
When a command with a trigger condition is issued, if the status is already on, the
command is processed immediately. (Note that this is not a trigger input by a rising
edge of a counter bit status.)

- After a command that refers to a position data record is issued and a trigger wait
state starts, the contents of the position data record cannot be modified. The
contents that are in the position data record when the command is issued are used
when the command is executed.
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B Sample Program

® Description

This sample program executes a positioning operation with a counter zone coincidence
trigger for axis 1 of the positioning module installed in slot 3.

This sample program uses the on state of bit 17 (counter zone coincidence 1) of
Counter Bit Status as a trigger condition.

Speed

Target speed: 100,000(pulse/s)

Target position:
1,000,000(pulse)

Time

Counter current
position

Counter Zone 1 Upper Limit

Counter Zone 1 Lower Limit

Time

4|—|— Counter bit status(Zone 1 coincidence)

Figure 8.81

@ List of Devices

Example of a Positioning Operation with a Counter Zone Coincidence Trigger

Table 8.69 List of Devices Used in the Sample Program for a Start Positioning Command with a
Counter Zone Coincidence Trigger

Device Name Data
/D00041 Command Code 1000: Start Positioning with Trigger
command

/D00042 Target Position Mode/Data Record No. 0: Using ABS position
/D00043/D00044 | Target Position 1,000,000(pulse)

/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00063 Trigger Setting 3:Counter zone coincidence trigger

/D00067 Counter Zone Coincidence Trigger Setting $0001 (Zone 1 coincidence)

/D00099 Warning Status

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

100099 Command execution disable

(to be set elsewhere)

/102301 Positioning

1102302 Positioning (differential up)

/102303 Waiting for execute command ACK

/102304 Positioning in progress
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00469
00470

00471
oo472

00473

00474

00475

00476

0047

00473

00479

00480

00481

O04a2

00483

00454

00435

00426
004a7

00483

00488

00490

0049
00492

® Program Code

Fositioning

Command code

Target Position Modse

Target Fosition

Accel/Decel Made

Tarpet Speed

Acceleration Time

Creceleration Time

tartup Speed

Triggar Settng

Counter Zone Trigger

Write Cmd parameters

Exzcute Cmd relay QR

‘Waiting for Cmd ACK. OR

Fositioning O

*** Sample Program for Positioning Command with Gounter Fone Trigger #%¥¥
02301
— DIFU /2302
-—— Execute Start Positioning with Trigeer Command ———
A02302 100093
— 1 [ WOV ] 1000]_/Do0041
[ MOV ] 0 /000042
L
[ MO ] 1000000[ /O00043
[ WO ] 0] /D00045
L
[ mMOw T 100000] SD00048
[ MO ] 500]_/DO0043
[ MO ] 500]_DO0049
L
[ mow ] 0] /000050
[ MO ] o SD00063
[ MOV ] $1[ 7000067
[ WRITE [ /D00047 ] Kl A1] 27
SET 00333
SET 2303
SET 2304
——— Gheck command execution ——
A02303
} [ READ ] El 58] _/D0O003a | 1
¥OO333 X003
[ |} RST 00333
Hooay
}—‘ RsT 2303
000039 | [ 0
——— Gheck completion of command execution ——-—
A02303 /02304 X00301 HO0325
| | |} RST 2304

Fead Warning Status

Execute Cmd relay OFF

Waiting for Cmd AZK OF
F

Fositioning OFF

Figure 8.82 Sample Program for a Start Positioning with a Counter Zone Coincidence Trigger
Command
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® Timing Chart

Speed

I ~N
| :l II
AX1 Execute Command ACK input relay ¢

X00325 —1
AX1 Positioning Completed input relay

Counter bit status

BIT17 (Zone 1 coincidence)

—

Y : Time
/102301 [ i :
|
|
/102302 ! ! |
) I |
/102303 | ( | |
[N ] | : B
/102304 | | |
! L
Y00333 ‘h\—m\ | Lo
AX1 Execute Command output relay A 2 I —t
X00301 | oo
i !
|
|
)

Figure 8.83 Timing Chart for a Start Positioning with a Counter Zone Coincidence Trigger
Command
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8.16.5 Positioning Completed Input Relay Trigger

B Function

This trigger is activated when a Positioning Completed input relay for another axis is on
after a command is issued with a trigger condition.

B Usage

B Command Parameters
Table 8.70 shows the required parameters for executing a command with this type of
trigger.
O: Mandatory parameters.
A\: Mandatory if the command is to be executed in the Positioning Completed status.
A : Mandatory depending on the values of other parameters.

Table 8.70 Required Parameters for Executing a Command with a Positioning Completed Input
Relay Trigger

Da(t\f\,:sjsg:,sr;s?o' Parameter Description Ma(::'d:;ct)ry
*41 Command Code 1000: Start Positioning with Trigger
1001: Decelerate and Stop with Trigger
1010: Start Positioning with Trigger and Resetting
Current Position o
1020: Position Data Record Start Positioning with
Trigger
1400: Start Speed Control with Trigger
1401: Speed Control to Position Control with Trigger
*42 to *57 Parameters for each The parameters depend on each command. o
command
*63 Trigger Setting 4: Positioning Completed input relay trigger O
*64 Trigger Axis Setting 1 to 8 [axes] O
(An error occurs if the command axis is selected.)

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

@® Command Acceptance Conditions

The command acceptance conditions for the command to be executed are applied.

® Procedure (for the Start Positioning with Trigger Command)

(1) Move another axis (by turning off the Positioning Completed input relay for the axis)
that is specified by Trigger Axis Setting and used as a trigger condition.

(2) Write the "1000: Start Positioning with Trigger" command code and the required
parameters to the command parameter area of the command axis. Turn on the
[Execute Command] output relay for the command axis.

(3) When the [Execute Command ACK] input relay turns on, a trigger input wait state
starts. Turn off the [Execute Command] output relay after confirming that the
[Execute Command ACK] input relay has turned on.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay
clears the warning code.

(4) When the Positioning Completed input relay for the axis specified by Trigger Axis
Setting is on, the trigger is activated.
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(5) When the trigger is activated and the positioning operation reaches the target
position, the [Positioning Completed] input relay turns on.

B Note

- To cancel a trigger input wait state, execute a Decelerate and Stop command or

issue a stop immediately request. A trigger input wait state is cancelled also when
the operation stops due to an error.

- APositioning Completed input relay trigger is activated when the relevant relay is
on. When a command with a trigger condition is issued, if the relay is already on,
the command is processed immediately. (Note that this is not a trigger input by a
rising edge of a Positioning Completed input relay.)

- After a command that refers to a position data record is issued and a trigger wait
state starts, the contents of the position data record cannot be modified. The
contents that are in the position data record when the command is issued are used
when the command is executed.

B Sample Program

@ Description
This sample program executes a positioning operation with a Positioning Completed
input relay trigger for axis 1 of the positioning module installed in slot 3.

This sample program uses the on state of the AX2 Positioning Completed input relay as
a trigger condition.

Speed Target speed: 100,000(pulse/s)

Target position:
1,000,000(pulse)

Time

Speed

AX2

Time

AX2 Positioning Completed input relay

Figure 8.84 Example of a Positioning Operation with a Counter Zone Coincidence Trigger
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00494
00495

00496
00497

00493

00499

00500

0os0

0os02

00503

0os04

00805

00506

00507

0os03

0os09

0os10

00511
nos12

00813

0oa14

00515

00816
0os17?

@ List of Devices

Table 8.71 List of Devices Used in the Sample Program for a Start Positioning Command with a

Positioning Completed Input Relay Trigger

Device Name Data
/D00041 Command Code 1000: Start Positioning with Trigger command
/D00042 Target Position Mode/Data Record No. 0: Using ABS position

/D00043/D00044 | Target Position

1,000,000(pulse)

/D00045 Accel/Decel Mode 0:Trapezoidal acceleration/deceleration
/D00046/D00047 | Target Speed 100,000(pulse/s)

/D00048 Acceleration Time 500(ms)

/D00049 Deceleration Time 500(ms)
/D00050/D00051 | Startup Speed O(pulse/s)

/D00063 Trigger Setting 4: Positioning Completed input relay trigger

/D00064 Trigger Axis Setting 2: AX2 Positioning Completed input relay

/D00099 Warning Status

Y00333 AX1 Execute Command output relay

X00301 AX1 Execute Command ACK input relay

X00317 AX1 Error Detected input relay

X00325 AX1 Positioning Completed input relay

Command execution disable

100099 (to be set elsewhere)

/102401 Positioning

/102402 Positioning (differential up)

/102403 Waiting for execute command ACK

/102404 Positioning in progress

® Program Code

*** Sample Proeram for Positioning Gommand with Pos—-Cmp Input Relay ***
_|f]]35}2401 [ DIF0_] /mgdng | ositioning
——— Execute Start Positioning with Trigger Command ——
_ﬁm?m EEP - [WOV_[  J000[ /oogg4y |@emmend =
! [ | |:|| DO004z Target Position Mode
lL MCW | 1000000] /000043 | @reet Fesition
[MoW ] T O00aG |/ oee/De eel Made
!L MOW | 100000] /000046 | 5=t Speed
[ MOV ] 50| /0000dg | ooe leration Time
[ Mo B0 /Onnag |0e o leration Time
!L MOW O] 7D00050 |- ertup Spesd
[ MOV ] a] 7O00nES |Ttiseer Settine
[V ] o] 7D0006q |1iseer Auds Setting
DO004T 3 ] | Write Omd parameters
SET T vonaan |Eecute Cmd relay 0N
TET TagE | Waiting for Cmd ACK ON
ZET Tang |Fositioning OM
——— Check command execution —-
fIUI24DS B 0] /00009a | 7[Read Warning Status
YD?SSS }?]3?391 FST TOnGas  |Eeecute Cmd relay OFF
AO0317 Waiting for Omd ACK OF
RET 2402 |-
000059 T [ T
——— Gheck completion of command execution ——
A02403 /I]DI24EI4 ?/]%301 }?IIIIJ325 - S -

Figure 8.85 Sample Program for a Start Positioning Command with a Positioning Completed

Input Relay Trigger
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® Timing Chart

Speed

Time

/102401 |

1102402 !
1y
/102403 : (
} |
/102404 | :
Y00333 W o
AX1 Execute Command output relay | > 2
X00301 | N :l_\l
AX1 Execute Command ACK input relay \

X00325 —W
AX1 Positioning Completed input relay

AX2 Positioning Completed input relay

Figure 8.86 Timing Chart for a Start Positioning Command with a Positioning Completed Input
Relay Trigger

4

N

|
|
Il
t
|
|
T

—

-4 ===} —=4 — — — 4 5
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8.17 Save to/lnitialize Flash Memory

B Function

® Save to Flash Memory

After specifying parameters, you can save the parameters to the flash memory in this
module.

At power up or system reset, the content of the flash memory is automatically reloaded
to the parameters.

Table 8.72 Parameters to Be Saved to the Flash Memory

Parameters to Be Saved
Registered parameters for each axis (parameters specified by a Set Registered Parameters command)
Position data records
Counter registered parameters (parameters specified with Counter Registered Parameters Request)
Part of counter control parameters
(Counter Preset Value, Preset Counter Coincidence Value 1 to 2, Counter Zone 1 to 16 Lower Limit/Upper
Limit)

The registered parameters and counter registered parameters for each axis must be
specified by a suitable command before executing the command. For the position data
records and counter control parameters, the Save to Flash Memory command saves the
values specified (or written) in them at the time when the command is executed.

@ Initialize Flash Memory

You can initialize the parameters saved in the flash memory to the factory defaults.

ﬁ@XCAUﬂON

- If the power to the positioning module is cut off while parameters are being saved,
the contents of the parameters will be lost.

- As there is a limit to the number of times data can be written to the flash memory
(100,000 times max.), you should save the parameters to the flash memory only
when required.

- The module operates properly even if you do not save all parameters to the flash
memory.

(When you use an application program that is configured from the CPU module at
power up, you do not need to save parameters to the flash memory.)

- After executing the Initialize Flash Memory command, turn the power supply module
off and on.
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B Usage

® Command Parameters

Table 8.73 shows the required parameters for these commands.
O: Mandatory parameters.

/A\: Mandatory if the command is to be executed in the Positioning Completed status.

A . Mandatory depending on the values of other parameters.

Table 8.73 Required Parameters for the Save to/lInitialize Flash Memory Command

Data Position No. e Mandatory
(Word Basis) Parameter Description or not
* 9: Save to Flash Memory
41 Command Code 99: Initialize Flash Memory ©

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

® Command Acceptance Conditions

Table 8.74 shows pre-conditions for command execution.

Table 8.74 Command Acceptance Conditions for the Save to/lInitialize Flash Memory Command

Lo Error Warning
Command Acceptance Conditions Code Code
No acceptance of another command is in progress for any axes.
No error has occurred for any axes. o
All axes are in a Positioning Completed state. O

*1: The Initialize Flash Memory command is accepted even if an error has occurred.

® Procedure

(1) Write the "9: Save to Flash Memory" or "99: Initialize Flash Memory" command code
to the command parameter area of the command axis.

(2) Turn on the [Execute Command] output relay for the command axis.

(3) When the command is successfully executed, the [Execute Command ACK] input
relay turns on. Turn off the [Execute Command] output relay after confirming that
the [Execute Command ACK] input relay has turned on.

(4) If the Initialize Flash Memory command has been executed, turn the power supply
module off and on to reset the module.

- If parameter data is invalid, the [Execute Command ACK] input relay does not turn
on. Instead, the [Error Detected] input relay turns on, and an error code is stored in
Error Status.

- If any command acceptance condition is not satisfied, the [Execute Command ACK]
input relay does not turn on. Instead, the command is not executed, and a warning
code is stored in Warning Status. Turning off the [Execute Command] output relay

clears the warning code.
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B Note

- The Save to Flash Memory command and Initialize Flash Memory command can be
executed for any axes. Note, however, that the execution affects the registered
parameters and counter registered parameters for all axes, the contents of position
data records, and some of the counter control parameters.

- If the power to the positioning module is cut off while parameters are being saved,
the contents of the parameters will be lost. (The contents of the parameters
previously saved may also be lost.)

- As there is a limit to the number of times data can be written to the flash memory
(100,000 times max.), you should save the parameters to the flash memory only
when required.

- After executing the Initialize Flash Memory command, turn the power supply module
off and on.

B Sample Program

® Description

This sample program saves all parameters to the flash memory on the positioning
module installed in slot 3. (To initialize the flash memory, change the command code to

99.)

@ List of Devices

Table 8.75 List of Devices Used in the Sample Program for the Save to Flash Memory

Command

Device Name Data
/D00041 Command Code 9: Save to Flash Memory command
/D00099 Warning Status
Y00333 AX1 Execute Command output relay
X00301 AX1 Execute Command ACK input relay
X00317 AX1 Error Detected input relay
100099 Command execution disable

(to be set elsewhere)
/102501 Save to flash memory
/102502 Save to flash memory(differential up)
/102503 Waiting for execute command ACK
/102504 Command executing
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0ome
00820

00521
o052z

00523

00524

00525

00526

nos27
00528

00529

00520

00531

0os32

® Program Code

*** Sample Program for Save to Flash Memory Command #*%*
_|/]]ZI:IEED1 DIFL EEE Save to flash memory
——— Execute Save to Flash Memory command ——
A02R02 100099
_| I M) ! Tl | gl RN Command code
! WEITE | ooond | 3| 4-” 1 Write Cmd parameters
ZET KRR Execute Smd relay O
SET TR0 ‘Waiting for Cmd ACK O
SET 504 Cmd & cuting Ok
——— Gheck completion of command execution ———
mlz503 ! READ | Sl Bgl Donnog | 1 Fezad Warning Status
YU?SSS }?D?Sm F=T EIIERE) Execute Cmd relay OFF
w0017 ‘Waiting for Omd ACK. OF
FST EEENE
[NEEN| [ a
f]]:l|2503 /I]DI25EI4 }jﬁ?ﬁm F=T SE04 Cmd executing OFF

Figure 8.87 Sample Program for the Save to Flash Memory Command

® Timing Chart

/102501 [
/102502
/102503

| f
/102504 | | (
|
|

[
!
\
|

Y00333 ‘l*_m\\ N
AX1 Execute Command output relay > h ]

< ! <
X00301 N m
AX1 Execute Command ACK input relay

Figure 8.88 Timing Chart for the Save to Flash Memory Command
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9. Counter Programs

This chapter describes the functions, usage, and notes of the counter with sample
programs.

The programming examples shown in this chapter assume that the positioning module is
installed in slot 3 (slot #003) of the main unit.
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Operation Procedure

Figure 9.1 shows an operation procedure flowchart for a typical operation with the
counter.

For details, refer to Sections 9.2 through 9.8.

Start of an operation with the
counter

A 4

Set up counter registered parameters.
[Data position no.] 401 to 415 (long-word
addresses)

v

Write "1" to Counter Registered
Parameters Request.
[Data position no.] 424 (long-word address)

A 4
Read the value of Counter Registered
Parameters Request.

[Data position no.] 424 (long-word address)

Is Counter Registered NO

Parameters Request "0"?

Is Counter Registered YES

YES Parameters Request "1"?

Enable the contact input of an external terminal
specified for a bit from bits 8 to 15 of Counter Contact
Z-phase Input Function Layout.

Is the counter enable function

controlled by a program?
NO
YES
A 4
Counter enable request. Write "1" to Counter Enable the contact input of an external terminal
Enable Control. specified for a bit from bits 8 to 15 of Counter
[Data position no.] 426 (long-word address) Contact Z-phase Input Function Layout.

External pulse inputs to the counter occur.

v

Read the counter statuses.
[Data position no.] 417 to 421 (long-word
addresses)

G

Figure 9.1  Operation Procedure Flowchart for an Operation with the Counter
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9.2 Read Counter Parameters/Statuses

B Function

This function reads counter parameters and counter statuses in the module.

B Usage

® Procedure

(1) Read counter parameters and counter statuses of the module from the CPU
module. For details on how to access the module from the CPU, see Chapter 10,
"Accessing Modules."

B Note

- The counter parameters/statuses are two-word data (long-word data). The smaller
data position number contains the low-order word, and the larger data position
number contains the high-order word.

- Use a long-word-basis data position number for a WRITE L or READ L used for
long-word-basis access from a CPU program.

- Use a word-basis data position number for a WRITE L or READ L used for word-
basis access from a CPU program.

A@ CAUTION

When a word-basis READ/WRITE instruction is used from the CPU module to read or
write two-word data, concurrency of the high-order word and low-order word of two-word
data is not assured due to conflicts between the timing of reading or writing from the
CPU module and the data update period of the positioning module.

By using a long-word-basis READ L/WRITE L instruction, concurrency of the high-order
word and low-order word of two-word data is assured. Note that data position numbers
used in long-word-basis READ L and WRITE L instructions are different from the ones
used in word-basis READ and WRITE instructions.

ﬁ CAUTION

Data concurrency cannot be assured when reading from a BASIC CPU because a
BASIC CPU cannot perform long-word access to the positioning module.
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B Sample Program
® Description
This sample program reads all counter statuses of the module installed in slot 3.

@ List of Devices

Table 9.1 List of Devices Used by the Sample Program for Reading Counter Statuses

Device Name Data
/D00001/D00002 | Counter Bit Status See Section 7.2, "Counter Status"
/D00003/D00004 | Counter Current Position Status See Section 7.2, "Counter Status"
/D00005/D00006 | Counter Latched Position 1 Status See Section 7.2, "Counter Status"
/D00007/D00008 | Counter Latched Position 2 Status See Section 7.2, "Counter Status"
/D00009/D00010 | Counter Speed Status See Section 7.2, "Counter Status"

/100001 to /100032 | Extended Counter Bit Status data See Section 7.2, "Counter Status"

® Program Code

00002 f=*x Sample Proeram for Reading Counter Parameters/Statuses **%
00003 MEIIIJDSS
I

L
[ READ ] | 17 /D000 | E[F=ad statuzes

0oao4

L )
[WOW | /O00007 [ /moon_|-eend bit status
Figure 9.2 Sample Program for Reading Counter Statuses
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9.3

B Function

Set Counter Registered Parameters

This function sets the counter registered parameters.

B Usage

@® Counter Parameters to Be Used

Tables 9.2 and 9.3 show the parameters that must be set up.
Table 9.2

Counter Control Parameters

Data Position No.

Long-
word
Basis

Word
Basis

Parameter

Description

424

847/848

Counter Registered
Parameters Request

Requests to register the counter registered parameters.

Writing "1" to this parameter performs the request to register
the counter registered parameters.

Reading this parameter returns "0" for normal termination or
returns the error code if an error occurs.

Table 9.3

Li

st of Counter Registered Parameters

Data Position No.

Long-
word
Basis

Word
Basis

Parameter

Description

401

801/802

Counter Count Mode
Setting

0: Phase A/B (x1),
1: Phase A/B (x2),
2: Phase A/B (x4),
3: CW/CCW pulse,
4: Travel/direction,
[Factory default: 0]

10: Phase A/B (x1) Reverse,
11: Phase A/B (x2) Reverse,
12: Phase A/B (x4) Reverse,
13: CW/CCW pulse Reverse,
14: Travel/direction Reverse

402

803/804

Counter Filter Setting

0: Do not use filter

1: Use the module at a frequency of 1 M pulse/s or less.
2: Use the module at a frequency of 500K pulse/s or less.
3: Use the module at a frequency of 100 K pulse/s or less.
[Factory default: 0]

403

805/806

Counter Action Mode
Setting

0: Linear counter (Coded 32 bit fixed)

1: Ring Counter (0 to the Preset Ring Counter Value)
2: Ring Counter (Coded 32 bit fixed)

[Factory default: 0]

404

807/808

Preset Ring Counter Value

1t0 2,147,483,647 [pulses]

(This parameter is valid only when Counter Action Mode
Setting is "1: Ring counter". Set the number of counts per
revolution -1.)

[Factory default: 2,147,483,647]

405

809/810

Counter Contact Input
Setting

$00000000 or greater (bit data for each contact)
(Settings for "a" contact, "b" contact, and filter)

[Factory default: 0]

406

811/812

Counter Z-phase Input
Setting

$00000000 or greater (bit data)

(This parameter specifies a filter and also the Z-phase input for
an axis used as a counter Z-phase input.)

[Factory default: 0]

407

813/814

Counter Contact Z-phase
Input Function Layout

$00000000 or greater (bit data)

(This parameter assigns the counter enable, counter preset,
and counter latch functions to the contact inputs and Z-phase
input.)

[Factory default: 0]

408

815/816

Counter Contact Output 1
Layout

$00000000 or greater (bit data)

(This parameter specifies a status to be assigned to the
counter contact output 1.)

[Factory default: 0]
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$00000000 or greater (bit data)
409 817/818 Counter Contact Output 2 |(This parameter specifies a status to be assigned to the
Layout counter contact output 2.)
[Factory default: 0]
$00000000 or greater (bit data)
410 819/820 Counter Coincidence (This parameter specifies the method of counter coincidence
Direction Setting detection.)
[Factory default: 0]
0: Counter Input Relay Not In Use
(For F3YP28-0P, XOOMO13 to XOOO16 are used as Stop
Counter Input Relay Immediately ACK relays.)
411 821/822 Settin 1: Counter Input Relay In Use
9 (For F3YP28-0P, XOOMO13 to XOOMO16 are used as counter
input relays.)
[Factory default: 0]
$00000000 or greater (bit data)
Counter Input Relay 1 (This parameter specifies a status to be assigned to the
412 823/824 Layout counter input relay 1.)
[Factory default: 0]
$00000000 or greater (bit data)
413 825/826 Counter Input Relay 2 (This parameter specifies a status to be assigned to the
Layout counter input relay 2.)
[Factory default: 0]
$00000000 or greater (bit data)
414 827/828 Counter Input Relay 3 (This parameter specifies a status to be assigned to the
Layout counter input relay 3.)
[Factory default: 0]
$00000000 or greater (bit data)
415 829/830 Counter Input Relay 4 (This parameter specifies a status to be assigned to the
Layout counter input relay 4.)
[Factory default: 0]
Do not set a value other than 0.
[Factory default: 0]

416 831/832 (System reserved)

® Procedure

(1) Write the counter registered parameters to the positioning module.
(2) Write "1" to "Counter Registered Parameters Request."

(3) When the request to register counter registered parameters is processed
successfully, "0" is stored in "Counter Registered Parameters Request.”

- If an error or warning occurs in the parameters, an error code is stored in "Counter
Registered Parameters Request." For details on errors, refer to Section 11.5,
"Counter Registered Parameter Errors."

- If an error code is stored in "Counter Registered Parameters Request", check and
modify the counter registered parameters and then write "1" to "Counter Registered
Parameters Request" again.

B Note

- When an error occurs related to a request to register the counter registered
parameters, the ERR LED on the front side of the module does not light up.

- If an axis is in a positioning operation or waiting for a trigger, issuing a request to
register the counter registered parameters causes an error. (Register the
parameters before starting a positioning operation.)

- The registered parameters set by using the function for setting the counter
registered parameters are cleared at power off. Execute the Save to Flash Memory
command to save parameter data if required.

- Even if counter registered parameters are not saved to the flash memory, they can
be used by issuing a request to register counter registered parameters each time
the module is powered on.
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B Sample Program

® Description

This sample program sets the counter registered parameters for axis 1 of the positioning
module installed in slot 3.

@ List of Devices

Table 9.4 List of Devices Used in the Sample Program for Setting the Counter Registered

Parameters
Device Name Data
/D00101 to /D00132 | Counter Registered Parameters rSeec']tuL:epstd ata in this area before executing
/D00133/D00134 Read Counter Control Command

Request

/100101 Request Counter Registered
Parameters
Request Counter Registered

hooto2 Parameters(differential up)

/100103 Request executing
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00002
00003

00004

00005
00006
0oao?

00003
0oaog

oooo

0o

noma2

0oo3

00014

0oma

0ome

oomy

ooma

oome

0o0z20

0001

0ooz2

00023

0o024

00025

00026
0ooz?

0o02s8

00029
00030

00031

® Program Code

FRead statuzes

Expand bit statuz

et registered paramets

Count Mode Setting

Filter Settine

Action Mode Setting

Ring Counter walue

Contact Input Setting

Z-phaze Input Setting

Input Function Allocate

Cutput! Allocation

Cutputl Allocation

Coincidence Direction

Input Relay Setting

Input Relay 1 Allocate

Input Relay 2 Allocate

Input Relay 3 Allocate

Input Relay 4 Allocate

Feserwation

Write Parametars

+** Sample Program for Reading Counter Parameters/Statuses **¥
MO00E3 L
— [ READ ] El 417 /000001 | 5
L
[ MO T Don007 [ /100001
k2
*¥% Sample Program for Set Gounter Registered Parameters Command *%%
Aot
— DIFU A00702 |,
——— 5Set counter registered parameters ———
A0moz L
- [ MO ] [ ]
L
[ mow ] 1] /000103
L
oV ] 0/ D0 05
L
[HOV ] 0 /o001d7
L
[ WOV ] F2800] Do0T03
L
[ mCW ] $1] /00011
L
[ MOV T §e07400 /DO0TTS
L
[ MOV ] $1[ /00015
L
[ moyw T §10000] SDo0TT7
L
oV ] 0] /OO 19
L
[HOV ] 1] /D007
L
WMoV ] [ /O00723
L
[ MOy ] $a] /Do012s
L
[ MOV T 200000 DO0TZY
L
[ MO ] F400] /D00123
L
WMoV ] 0] /D001 31
L
[ WRITE | 7DO0T07 ] 401] 16
——— Request counter registered parameters —-
Amaoz L
— [ WRITE | i al ERT| T
SET 0103
—-—— Reqguest counter registered parameters ———
00103 L
— [ READ ] a 4241 FDO0T33 1
L
Do0733 | = [ 0l RST [iE
Figure 9.3 Sample Program for Setting the Counter Registered Parameters

Request

Requesting OM

Fequesting OFF
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9.4 Counter Enable/Disable

This function controls whether to enable or disable the counter (for counting input
pulses).

You can assign the enable/disable control to an external input signal (of the contact
inputs 1 to 3 or Z-phase input of the counter). You can also use a program to enable or
disable the counter from the CPU module. When the control with an external input signal
or the control by a program enables the counter, the counter performs counting.

9.4.1 Control with an External Input Signal

When you assign counter enable/disable control to a counter contact input, use the
function for setting the counter registered parameters to register the contact input to be
assigned.

Select a bit corresponding to the contact input from bits 8 to 15 of "Counter Contact Z-
phase Input Function Layout." When all of bits 8 to 15 are "0", counter enable/disable
control with a contact input is not performed.

® Counter Contact Z-phase Input Function Layout (Low-order Word Only)

9876543210

XXXXXXXXXX
| Counter enable/disable function

| - Contact input 1, on for counter enable
L - Contact input 1, off for counter enable

—————————— - Contact input 2, on for counter enable

- Contact input 2, off for counter enable

- Contact input 3, on for counter enable

- Contact input 3, off for counter enable

- Z-phase input, on for counter enable

- Z-phase input, off for counter enable

For example, when you want to specify the on state of contact input 2 for the counter
enable function, specify $xxxx_04xx for the Counter Contact Z-phase Input Function
Layout counter registered parameter (and use xxxx to specify the counter latch/counter
preset function).

® Sample Program

For details on setting the counter registered parameters, refer to Section 9.3, "Set
Counter Registered Parameters."
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9.4.2 Control by a Program

When you want to use a program to enable or disable the counter, specify a suitable bit
data for the "Counter Enable Control" counter control parameter.

@® Counter Enable Control
Table 9.5 Counter Enable Control

Data Position No.
L°"%‘ Word Parameter Description
wort Basis
Basis
$0000 or greater (bit data)
426 851/852 | Counter Enable Control [Default: 0: Disable the counter]

15 14 1312 11 109 8 7 6 5 4 3 2 1 0
0 0O 0O0OO0OO0OO0OX000O0OO0OOOX
| - - Counter enable/disable
| (0: Disable, 1: Enable)
L———————— Counter Bit Status debug mode

(0: Normal mode, 1: Debug mode)
Bit 0: Counter enable/disable

Setting this bit to "0" (default) disables the counter. Setting it to "1" enables the counter.

® Sample Program

00033 [*** Sample Program for Counter Enable #**

00034 |-— Request Gounter Enable ———
Ho0=5 /]D?HD !L WERITE | $-|| 3' 426' i Counter Enable
00036 |-—— Request Counter Dizable ——
oo "I»?«?‘” !L WRITE | ] ] 42] 7|munter bissble

Figure 9.4 Sample Program for Using the Counter Enable Control Parameter
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9.5

9.5.1

Counter Preset

The counter preset function changes the value of the counter current position to a value
(Counter Preset Value) specified beforehand.

You can assign the counter preset control to an external input signal edge (of the high-
speed contact inputs 1 to 3 or Z-phase input of the counter). You can also use a
program to control the counter preset from the CPU module.

You can set Counter Preset Value from the CPU module at any time.

position
Counter Preset Value
Time
Counter preset request |_|
(external input edge or program control)

Figure 9.5

Counter current

Counter Preset

@® Counter Preset Value

Table 9.6 Counter Preset Value

Data Position No.
Long- Word Parameter Description
word .

. Basis
Basis

429 857/858 | Counter Preset Value -2,147,483,648 _to 2,147,483,647 [pulses]
[Factory default: 0]

You can set Counter Preset Value from the CPU module at any time.

When a counter preset request occurs, the value of Counter Current Position Status is
replaced with the value of Counter Preset Value.

® Note

- Do not use the counter preset function during manual pulse generator mode for
positioning control.

Control with an External Input Signal

When you assign the counter preset function to a counter contact input, use the function
for setting the counter registered parameters to register the contact input to be assigned.

Select a bit corresponding to the contact input from bits 0 to 7 of "Counter Contact Z-
phase Input Function Layout." When all of bits 0 to 7 are "0", counter preset control with
a contact input is not performed.
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® Counter Contact Z-phase Input Function Layout (Low-order Word Only)

For example, when you want to specify the on state of contact input 3 for the counter
preset function, specify $xxxx_xx20 for the Counter Contact Z-phase Input Function
Layout counter registered parameter (and use xx to specify the counter latch or counter

enable function).

® Sample Program

For details on setting the counter registered parameters, refer to Section 9.3, "Set
Counter Registered Parameters." For writing a value to Counter Preset Value, see
Figure 9.6, "Sample Program for the Counter Preset Function."

9.5.2 Control by a Program
® Counter Control Command Request
Table 9.7 Counter Control Command Request
Data Position No.
Long- Word Parameter Description
word .
. Basis
Basis
495 849/850 Counter Control Command | 11: Counter preset request
Request

0oa3g
00040
00041

0ooaz2
00043
00044

When you want to use a program to perform a counter preset, write "11: Counter preset
request" to the "Counter Control Command Request" counter control parameter. When
the value is set to the counter control parameter, the counter preset is performed
immediately without a command ACK.

® Sample Program

This sample program sets Counter Preset Value to 100000 and issues a counter preset

request.

*xx Sample Program for Gounter Preset *%%
——— Set Gounter Preset Value —

ANmiz L
-y [ WRITE [ T00000] ] 220] g|Treset value
ek O G5—1
—-—— Request Gounter Preset —-

0013 L
_H'.I ! WEITE | 1-” Sl 425' 7 Fequest preset

Figure 9.6

Sample Program for the Counter Preset Function
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Counter Latch

The counter latch function stores the value of the counter current position into a counter
latched position status when a CNT latched request occurs.

There are two counter latch channels, which can be used independently from each
other.

When CNT latched request 1 or 2 occurs, the value of the counter current position is
copied to CNT Latched Position 1 Status or CNT Latched Position 2 Status, respectively.

You can assign the counter latch function to an external input signal edge (of the counter
contact inputs 1 to 3 or Z-phase input of the counter). You can also use a program to
control the counter latch function from the CPU module.

CNT Latched Position N Status

-~

-
-

Counter current

position

Time

Counter latch request N |_|
(external input edge or program control)

Figure 9.7

Counter Latch

@® Counter Latched Position Statuses

Table 9.8 Counter Latched Position Statuses
Data Position No.
Long- Word Parameter Description
word Basis
Basis
419 837/838 gt’:L';atChed Position 1| 5 147,483,648 to 2,147,483 647 [pulses]
420 g3g/ga0 | CNT Latched Position 2 , 147 483 648 t0 2,147,483,647 [pulses]

Status

The value of a counter latched position status can be read from the CPU module at any
time.
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9.6.1

Control with an External Input Signal
When you assign the counter latch function to a counter contact input, use the function
for setting the counter registered parameters to register the contact input to be assigned.
Select a bit corresponding to the contact input from bits 16 to 31 of "Counter Contact Z-
phase Input Function Layout." When all of bits 16 to 31 are "0", counter latch control with
a contact input is not performed.
® Counter Contact Z-phase Input Function Layout (Low-order Word Only)
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
XXXXXXXXXXXXXXXX
b T CNTlatched request 1
bt I - Contactinput 1, rising edge
b | 5 -Contactinput 1, falling edge
bt | B =—— -Contactinput 2, rising edge
P B=—— -Contactinput 2, falling edge
P [ 5———— -Contactinput 3, rising edge
I O O B B - Contact input 3, falling edge
O O O O B - Z-phase input, rising edge
T O T T IO - Z-phase input, falling edge
IR
(N I O I O CNT latched request 2
O O T I I - Contact input 1, rising edge
I T T B e — - Contact input 1, falling edge
T O T - Contact input 2, rising edge
T O - Contact input 2, falling edge
T - Contact input 3, rising edge
T I - Contact input 3, falling edge
| -V - Z-phase input, rising edge
t— - Z-phase input, falling edge
For example, when you want to specify the settings so that counter latch 1 works at a
falling edge of contact input 1 and counter latch 2 works at a falling edge of contact input
2, specify $0804_xxxx for the Counter Contact Z-phase Input Function Layout counter
registered parameter (and use xx to specify the counter preset or counter enable
function).
® Counter Bit Status
Table 9.9 Counter Latch Bit Status
Data Position No.
Long- Word Parameter Description
wor_d Basis
Basis
Operation information (bit data) including counter
417 833/834 | Counter Bit Status coincidence detection, high-speed contact input/output, zone
coincidence detection

When the counter latch function is assigned to an external input and a counter latch
occurs, Counter Current Position Status is copied to the corresponding counter latched
position status and "bit 3: External Input Counter Latch 1 Detection " or "bit 4: External
Input Counter Latch 2 Detection " of Counter Bit Status is set to "1", which notifies the
CPU module of the occurrence of the latch.
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@® Counter Control Command Request

Table 9.10 Counter Control Command Request

Data Position No.
Long- Word Parameter Description
word .
. Basis
Basis
4: External Counter Latch Occurrence 1 Detection Latch
495 849/850 Counter Control Command | Clear Request
Request 5: External Counter Latch Occurrence 2 Detection Latch
Clear Request

The external input counter latches of Counter Bit Status are latch type statuses.

To clear these latches, write "4: External Counter Latch Occurrence 1 Detection Latch
Clear Request " or "5: External Counter Latch Occurrence 2 Detection Latch Clear
Request " to "Counter Control Command Request."

® Sample Program

For details on setting the counter registered parameters, refer to Section 9.3, "Set

Counter Registered Parameters."

00045 |*ex* Sample Program for Gounter Latch ***

00046 |-—— Glear Gounter Latch Bit 1 -——
00047| /100114 L lear latch 1
f [ WRITE | 4] Bl EES| ]
00048 |——— Clear Gounter Latch Bit 2 —
00048 | 00115 L
TI ! WRITE | 5| Sl 425' 1 Clzar latch 2
Figure 9.8  Sample Program for the Counter Latch Function
9.6.2 Control by a Program
® Counter Control Command Request
Table 9.11 Counter Control Command Request
Data Position No.
Long- Word Parameter Description
word .
. Basis
Basis
Counter Control Command | 12: CNT Latched Request 1
425 849/850 Request 13: CNT Latched Request 2

When you want to use the counter latch function from a program, write "12;: CNT
Latched Request 1" or "13: CNT Latched Request 2" to the "Counter Control Command
Request" counter control parameter. When the value is set to the counter control
parameter, the counter latch is activated immediately without a command ACK.

@® Sample Program

00051 [*** Sample Program for Request Gounter Latch *=x
Q005%2 |-—— Requeset Counter Latch 1 —-

00053 | /100118
i

00054 |-—— Requeset Gounter Latch 2 —-
0005 /]]JID‘I‘I'."
T

L
[ WRITE ] 2] | 5] TIR=quast latehl

L
[ WRITE |

Figure 9.9

iE] | 428 7lFequest latch2

Sample Program for the Counter Latch Function
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9.7

Counter Coincidence Detection

The counter coincidence detection function compares the value of the counter current
position with a preset counter coincidence value and when both values are the same,
the function sets a corresponding bit of Counter Bit Status to notify of the coincidence.

Each bit of Counter Bit Status has a specific function and can be used, for example, to
indicate the status of a counter contact output or to specify a trigger condition for a
positioning operation.
The counter coincidence detection function allows you to set two preset counter
coincidence values, which work independently from each other.

You can also use the Counter Coincidence Direction Setting counter registered
parameter to specify whether to detect counter coincidence only for forward pulse inputs
or reverse pulse inputs.

Counter Bit Status

Counter current
position

/ Preset Counter
Coincidence Value N

Time

[Counter coincidence detection N]

Counter Coincidence Detection N

/
{
\

\\|_|

Latch Clear Request

Figure 9.10 Counter Coincidence Detection

® Note

The statuses of counter coincidence detection are of a latch type. To turn the
statuses off, you must clear them by a program.

If no direction is specified by Counter Coincidence Direction Setting, counter
coincidence is detected when Counter Current Position Status is changed from a
value to the preset counter coincidence value.

Counter coincidence detection is performed also when Counter Current Position
Status or a preset counter coincidence value is modified.

If a direction is specified by Counter Coincidence Direction Setting, counter
coincidence is detected when Counter Current Position Status is changed from a
value to the preset counter coincidence value for pulse inputs with the specified

direction.

® Preset Counter Coincidence Values

Table 9.12 Preset Counter Coincidence Values

Data Position No.

Long-

Word Parameter Description
word .
. Basis
Basis
Preset Counter -2,147,483,648 to 2,147,483,647 [pulses]
430 859/860 Coincidence Value 1 [Factory default: 0]
431 861/862 Preset Counter -2,147,483,648 to 2,147,483,647 [pulses]

Coincidence Value 2

[Factory default: 0]

These parameters specify a value that is compared with Counter Current Position Status
for counter coincidence.

You can set the preset counter coincidence values from the CPU module at any time.
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0oas?
0005a
0oass

00060

00061
0o0g2

00063

@® Counter Bit Status
Table 9.13 Counter Bit Status

Data Position No.
Long- Word Parameter Description
word .
. Basis
Basis
Operation information (bit data) including counter coincidence
417 833/834 | Counter Bit Status detection, high-speed contact input/output, zone coincidence
detection

When counter coincidence is detected, counter coincidence detection 1 or 2 of Counter
Bit Status is set to "1", which notifies the CPU module of the occurrence of the counter
coincidence.

@® Counter Control Command Request

Table 9.14 Counter Control Command Request

Data Position No.
Long- Word Parameter Description
word .
. Basis
Basis
495 849/850 Counter Control Command | 1: Counter Coincidence Detection 1 Latch Clear Request
Request 2: Counter Coincidence Detection 2 Latch Clear Request

The counter coincidence detections of Counter Bit Status are latch type statuses.

To clear them, write "1: Counter Coincidence Detection 1 Latch Clear Request" or "2:
Counter Coincidence Detection 2 Latch Clear Request" to "Counter Control Command
Request."

® Sample Program

This sample program sets Preset Counter Coincidence Values 1 and 2 to 10000 and
20000, respectively.

Figure 9.11

*x% Sample Program for Gounter Goincidence Detection &%

-—— Set Gounter Coincidence Yalue ——

_ﬁ?ﬂa lLWRrrE [ 10000 | 230 g|eineidenze Vel
!L WRITE | 20000 gl EEg| {|Coinsidence Walue?

——— Clear Counter Coincidence bit —

_%?1 19 !L WRITE | il gl 3 T[Clear latehi

_|!I$IIJ1 20 !L WRITE | 7 1 7] q|Clear latche

Sample Program for the Counter Coincidence Detection Function
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9.8

Counter Zone Coincidence Detection

The counter zone coincidence detection function sets one or more bits of Counter Bit
Status to notify that the value of Counter Current Position Status is in a specified range.

(The relevant bits of Counter Bit Status are on when Counter Zone N Lower Limit <
Counter Current Position Status < Counter Zone N Upper Limit.)

Each bit of Counter Bit Status has a specific function and can be used, for example, to
indicate the status of a counter contact output or to specify a trigger condition for a
positioning operation.

You can specify up to 16 counter zone coincidence detection conditions.

Counter current
position

Counter zone N upper limit

Counter zone N lower limit

Time

Counter Bit Status
[Zone N coincidence]

Figure 9.12 Counter Zone Coincidence Detection

® Note

- The statuses of counter zone coincidence detection are not of a latch type. Each
status automatically turns off when the corresponding value changes to the outside
of the zone.

- The counter zone coincidence function performs a comparison operation at up to a
1 us interval in the module. If the counter value does not remain in the range (or out
of the range) for 1 us or more, the function may not detect coincidence.

- From the 16 counter zone coincidence detection conditions, only one coincidence
condition can be met at a time. (For example, even if the same value is specified for
zone 1 coincidence and zone 16 coincidence, both status bits cannot turn on at the
same time.)
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® Preset Counter Zone Coincidence Values

Table 9.15 Preset Counter Zone Coincidence Values

Data Position
No.

Long- Word Parameter Description

word .

Basis Basis
433 865/866 | Counter Zone 1 Lower Limit
434 867/868 | Counter Zone 1 Upper Limit
435 869/870 | Counter Zone 2 Lower Limit
436 871/872 | Counter Zone 2 Upper Limit
437 873/874 | Counter Zone 3 Lower Limit
438 875/876 | Counter Zone 3 Upper Limit
439 877/878 | Counter Zone 4 Lower Limit
440 879/880 | Counter Zone 4 Upper Limit
441 881/882 | Counter Zone 5 Lower Limit
442 883/884 | Counter Zone 5 Upper Limit
443 885/886 | Counter Zone 6 Lower Limit
444 887/888 | Counter Zone 6 Upper Limit
445 889/890 | Counter Zone 7 Lower Limit
446 891/892 | Counter Zone 7 Upper Limit
447 893/894 | Counter Zone 8 Lower Limit
448 895/896 | Counter Zone 8 Upper Limit  |-2,147,483,648 to 2,147,483,647 [pulses]
449 897/898 | Counter Zone 9 Lower Limit  |[Factory default: 0]
450 899/900 | Counter Zone 9 Upper Limit
451 901/902 | Counter Zone 10 Lower Limit
452 903/904 | Counter Zone 10 Upper Limit
453 905/906 | Counter Zone 11 Lower Limit
454 907/908 | Counter Zone 11 Upper Limit
455 909/910 | Counter Zone 12 Lower Limit
456 911/912 | Counter Zone 12 Upper Limit
457 913/914 | Counter Zone 13 Lower Limit
458 915/916 | Counter Zone 13 Upper Limit
459 917/918 | Counter Zone 14 Lower Limit
460 919/920 | Counter Zone 14 Upper Limit
461 921/922 | Counter Zone 15 Lower Limit
462 923/924 | Counter Zone 15 Upper Limit
463 925/926 | Counter Zone 16 Lower Limit
464 927/928 | Counter Zone 16 Upper Limit

These parameters specify values that are compared with Counter Current Position
Status for counter zone coincidence.

You can set the preset counter zone coincidence values from the CPU module at any

time.

@® Counter Bit Status
Table 9.16 Counter Bit Status

Data Position
No.
Long- Word Parameter Description
word R
. Basis
Basis
Operation information (bit data) including counter coincidence
417 833/834 | Counter Bit Status detection, high-speed contact input/output, zone coincidence
detection

When counter zone coincidence is detected, the relevant bit from bits 16 to 31 of
Counter Bit Status turns on.

IM 34MO6H55-04E  1st Edition : Jan 31, 2013-00



9-20

® Sample Program

This sample program specifies the ranges from 101 to 200, from 5000 to 7000, and from
10000 to 12000 for zone 1 coincidence, zone 2 coincidence, and zone 16 coincidence,
respectively.

00065 (=x* Sample Program for Zone Goincidence Detection®**
00066 |——— Set Counter fone 1 ———

00057 | /100121 L -
_H.,I ! WEITE | 1D1| Sl 433| i Fonel Lower Limit
L
0003 | ! WHLTE | 2DD| 3| 434' 7 Zonel Upper Limit
00069 |-—— Set Counter Zone 2 ———
L
uoavo f]]]lﬂ'l <1 ! WEITE | 5UUU| 3| 435| 1 Zone? Lower Limit
L
ooo7 | ! WEITE | ?DDUl Sl 435' i Zonel Lpper Limit
00072 |-—— Set Counter Zone 16 -—
00073 | 100121 L -
_H..I ! WRITE | 1DDDD| Sl 453' 7 Fonel G Lower Limit
L
00074 | ! WEITE | 12000' Sl 464' 1 Zonel & Upper Limit

Figure 9.13 Sample Program for the Counter Zone Coincidence Detection Function
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9.9 Counter Contact Outputs

A counter contact output can be automatically turned on or off in the positioning module
according to the Counter Contact Output 1 or 2 Layout counter registered parameter.
Also, a counter contact output can be forced to be turned on or off from the CPU
module.

9.9.1 Automatically Turning On/Off a Counter Contact
Output

When you want to automatically turn on or off a counter contact output, use the Counter
Contact Output N Layout counter registered parameter. Select a Counter Bit Status item
to be assigned to counter contact output N and specify the corresponding bit data for
Counter Contact Output N Layout. After setting the counter registered parameter, write
$00000001 to Counter Contact Output N Control.

® Counter Contact Output N Layout

151
0

~

131211109 8 7 6 5 4 3 2 1
0000000000O0XX
|
|L
L

o
-X o

Counter coincidence detection 1 (latch type)
Counter coincidence detection 2 (latch type)
— Overflow/underflow error detection

(latch type)

Zone 1 coincidence
Zone 2 coincidence
— — Zone 3 coincidence
——— Zone 4 coincidence

— ——— Zone 5 coincidence
***** Zone 6 coincidence
Zone 7 coincidence
******* Zone 8 coincidence

Zone 9 coincidence

********* Zone 10 coincidence
********** Zone 11 coincidence
Zone 12 coincidence
************ Zone 13 coincidence
************* Zone 14 coincidence
Zone 15 coincidence
*************** Zone 16 coincidence
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@® Counter Contact Output N Control
Table 9.17 Counter Contact Output N Control

Data Position No.
Long- Word Parameter Description
word .
. Basis
Basis
Counter Contact Output 1 | $0000 or greater (bit data)
427 853/854 Control [Default: 0: Counter contact output 1 forced off]
Counter Contact Output 2 | $0000 or greater (bit data)
428 855/856 Control [Default: 0: Counter contact output 2 forced off]
1514 13 12 11 10 0
00 X
L

- Control setting for counter contact output N
(O: Disable, 1: Enable)

- Forced setting for counter contact output N
(O: Forced off, 1: Forced on)

When you want to automatically turn on or off the counter contact output N

according to the setting of Counter Contact Output N Layout, specify $00000001 for
Counter Contact Output N Control.

987654321
00000X000O0O0OO
|
|

® Sample Program

For details on setting the counter contact output N layout, see Section 9.3, Set Counter
Registered Parameters."

This sample program enables to control the counter contact output.

00076 (*** Sample Program for Gounter Gontact Output *%%
Qo077 f?lﬂ‘l 22
f

L
[ WRITE | 1] 7 377 JOutputt enable

0oavs

L
[ WRITE | 1] 7 370 T|Outputs enable

Figure 9.14 Sample Program for Controlling a Counter Contact Output
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9.9.2 Forcibly Turning On/Off a Counter Contact Output

When you want to forcibly turn on or off a counter contact output, set a suitable value to
Counter Contact Output N Control.

® Counter Contact Output N Control
Table 9.18 Counter Contact Output N Control

- Control setting for counter contact output N
(O: Disable, 1: Enable)
******** - Forced setting for counter contact output N

(O: Forced off, 1: Forced on)
To forcibly turn off counter contact output N,

set this parameter to $00000000 (i.e., 0 in decimal notation).
To forcibly turn on counter contact output N,
set this parameter to $00000100 (i.e., 256 in decimal notation).

Data Position No.
Long- Word Parameter Description
word Basis
Basis
Counter Contact Output 1 | $0000 or greater (bit data)
421 853/854 Control [Default: 0: Counter contact output 1 forced off]
Counter Contact Output 2 | $0000 or greater (bit data)

428 855/856 Control [Default: 0: Counter contact output 2 forced off]
1514131211109 8 7 6 5 4 3 2 1 0
0000000O0OX000OO0OO0OO0OO0OX

‘ L
|

® Sample Program

This sample program forcibly turn on or off the counter contact output.

Q00a0 j«ex* Sample Program for Gounter Contact Output **x
010021 |-—— Force Gounter Contact Output ON —

0O082 | 100123 L
_H\I [ WRITE ] F100] a 427] [ utputt OM
00083 | 100124 L
—iM [ WRITE ] F100] Bl ERE] q(outputs OM

00034 |-—— Force Gounter Gontact Output OFF ——

DO0BS | /1001 25 L
T [ WRITE | 0 ] 377 qloutputt OFF
00086 | 1001 26 L
il [ WRITE ] 3] 3 378 q[outputt OFF

Figure 9.15 Sample Program for Controlling a Counter Contact Output
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9.10 Counter Bit Status Debug Mode

The Counter Bit Status debug mode enables the CPU module to read and write status
items of Counter Bit Status that can be assigned to external contact inputs, input relays,
and so on.

In debug mode, Counter Bit Status cannot be updated automatically and has the value
written last from the CPU module (while the default is "0").

In debug mode, Counter Bit Status behaves as follows.
Assignment of a Counter Bit Status item to a counter input relay:

The value written to the corresponding Counter Bit Status item is reflected to the
assigned input relay.

Assignment of a Counter Bit Status item to a counter contact output:

The value written to the corresponding Counter Bit Status item is reflected to the
assigned counter contact output.

Assignment of a Counter Bit Status item to a trigger condition for a positioning
operation:

The value that is written to the corresponding Counter Bit Status item works as a
trigger condition for a positioning operation.

Writing to a counter contact input in Counter Bit Status and a counter Z-phase input in
Counter Bit Status:

It is possible to write a value to this item, but the function specified with Counter
Contact Z-phase Input Function Layout does not work.

Writing to a counter contact output in Counter Bit Status:

It is possible to write a value to this item, but the written value is not output from the
relevant counter contact output.

® Note

- When the module is switched from normal mode to debug mode, Counter Bit Status
has the value written last from the CPU module (while the default is "0").

@® Counter Enable Control
Table 9.19 Counter Enable Control

- Counter enable/disable

(0: Disable, 1: Enable)
———————— Counter Bit Status debug mode
(0: Normal mode, 1: Debug mode)

Data Position No.
Long- Word Parameter Description
word Basi
. asis
Basis
$0000 or greater (bit data)

426 851/852 Counter Enable Control [Default: 0: Disable the counter]
151413121109 8 7 6 5 4 3 2 1 0
0000000X000000O0OX

‘ L
|

Bit 8: Counter Bit Status debug mode

Setting this bit to "0" (default) specifies normal mode. Setting it to "1" specifies debug
mode.
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@® Counter Bit Status
Table 9.20 Counter Bit Status

Data Position No.

Long- Word Parameter Description

word .

. Basis

Basis

Operation information (bit data) including counter coincidence
417 833/834 | Counter Bit Status detection, high-speed contact input/output, zone coincidence

detection

® Sample Program

00035 |*«x* Sample Program for GCounter Bit Status Debue Mode ***

00089 |-—— Start Gounter Status Debug Mode ——

0a0g0 /?IIZH 27
I

L
[ WRITE | F100] | 178 7|5 tart Debug Mode

——— Set Gounter Bit Status —-

noo92 !Iglliﬂ 28
f

L .
[ WRITE [ $80007] T 7] TlEit Status

Figure 9.16 Sample Program for the Counter Bit Status Debug Mode
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10. Accessing Modules

10.1  Accessing from Sequence CPU

The following instructions can be used for accessing the module from a sequence CPU
using a ladder sequence program. For more information on each instruction, see
“Sequence CPU Instruction Manual - Instructions” (IM 34M06P12-03E).

® Reading/Writing Parameters and Status (Word Basis)

To access parameters for which data position numbers are assigned on a word basis,
use these instructions on a word basis.

- Specific Module Read Instruction (READ Instruction)
| READ | sL [ nt [D | |

SL: number of slot where the module is installed

n1: data position number for the first word of data to be read
(word basis address)

D: first device for storing the read data

k: number of words of data to be read

- Specific Module Write Instruction (WRITE Instruction)

[ WRITE [s [ sL [ n2 [ |

S: first device for storing the write data, or written data

SL: number of slot where the module is installed

n2: data position number for the first word of data to be written
(word basis address)

k: number of words of data to be written

- Specific Module High-Speed Read Instruction (HRD Instruction)
[ HRD | sL [ n1 [D | k |

SL: number of slot where the module is installed

n1: data position number for the first word of data to be read
(word basis address)

D: first device for storing the read data

k: number of words of data to be read

- Specific Module High-Speed Write Instruction (HWR Instruction)
[ HWR [s [ sL [ n2 [ |

S: first device for storing the write data, or written data

SL: number of slot where the module is installed

n2: data position number for the first word of data to be written
(word basis address)

k: number of words of data to be written

A@ CAUTION

When a READ instruction is used on a word basis and the status of 2-word data from
the CPU module is read, concurrency of the high-order word and low-order word of 2-
word data is not assured due to conflicts between the timing of reading from the CPU
module and the data update period of this module.
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® Reading/Writing Parameters and Status (Long-word Basis)

To access parameters/status for which data position numbers are assigned on a long-
word basis, use these instructions on a long-word basis.

- Specific Module Read Instruction (READ L Instruction)

L
| READ | sL [ nt [D [ |

SL: number of slot where the module is installed

n1: data position number for the first long word of data to be read
(long-word basis address)

D: first device for storing the read data

k: number of long words of data to be read

- Specific Module Write Instruction (WRITE L Instruction)

L
[ WRITE [s | sL [n2 | k |

S: first device for storing the write data, or written data

SL: number of slot where the module is installed

n2: data position number for the first long word of data to be written
(long-word basis address)

k: number of long words of data to be written

- Specific Module High-Speed Read Instruction (HRD L Instruction)

L
[ HRD | sL [ n1 [D | |

SL: number of slot where the module is installed

n1: data position number for the first long word of data to be read
(long-word basis address)

D: first device for storing the read data

k: number of long words of data to be read

- Specific Module High-Speed Write Instruction (HWR L Instruction)

L
[ HWR [s | sL [ n2 | |

S: first device for storing the write data, or written data

SL: number of slot where the module is installed

n2: data position number for the first long word of data to be written
(long-word basis address)

k: number of long words of data to be written

ﬁ CAUTION

To access only parameters/statuses for which data position numbers are shown on a
long-word basis, you can use these instructions on a long-word basis. The data position
number for accessing on a long-word basis and the data position number for accessing
on a word basis are different.

Parameters/statuses that can be accessed by instructions on a long-word basis include
some positioning statuses and counter parameters/statuses.

The use of instructions on a long-word basis assures the concurrency of the high-order
word and low-order word.
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@ Interrupt Handling

All input relays (XOOOO01 to XOAOO32) of the module can be used in interrupt
processing. A rising edge in an interrupt input triggers execution of an interrupt program
sandwiched between an INTP instruction and an IRET instruction.

| INTP | S |

IRET

S: input relay raising interrupt
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10.2 Accessing from a BASIC CPU

You can use the following the commands to access the module from a BASIC CPU.For
details of each command, see “BASIC CPU Modules and YM-BASIC/FA Programming
Language” (IM 34M06Q22-01E).

This module can be accessed from a BASIC CPU only on a word basis. Access
parameters/statuses with a data position number on a word basis.

Table 10.1 Accessing from a BASIC CPU

Function Statement Format Explanation
Module use ASSIGN YP22=SL Declares use of a module or CPU module.
declaration ASSIGN YP24=SL
ASSIGN YP28=SL
SL: Slot number
Reading ENTER SL,n NOFORMAT; I Reads the parameter or status of the data
parameters SL: Slot number position number (n) of the module
and status N: Data position number installed in the slot (SL), and stores it in
I: Name of the integer/integer array the variable (I).
variable for storing the read data
Writing OUTPUT SL,n NOFORMAT; I Overwrites a parameter at the data
parameters SL: Slot number position number (n) of the module

N: Data position number

I: Name of the Integer/integer array
variable for storing the write data

STATUS SL,n;P

SL: Slot number

N: Data position number (101 or 102)

P: Name of the Integer variable for
storing the read data

CONTROL SL,n;P,M

installed in the slot (SL) with the value
stored in the variable (l).

Reading input
relays

Reads the status of the input relays of the
module that is installed in the slot (SL),
and stores it in the variable (P).

Writing output

Overwrites the output relays of the module

relays 2 SL: Slot number installed in the slot (SL) with the value
n: Data position number (101 or 102) stored in the variable (P).The mask
P: Output data pattern (M) allows overwriting to only
M: Mask pattern specified output relays.
Declare ON INT SL,nn GOSUB {label} Declares branch destination for handling
interrupt ON INT SL,nn CALL {subprogram} interrupt request from the CPU module.
ON INT SL,nn GOTO {label}
SL: Slot number
nn: Input relay number
Disable OFF INT SL,nn Disables an ON INT statement.
interrupt SL: Slot number
declaration nn: Input relay number
*1: For input relays, data position number 101 is for axes 1 to 4 (XOOOO01 to XOOO16), and 102 is for axes 5 to 8
(XOOO17 to XOOO32).
*2: For output relays, data position number 101 is for axes 1 to 4 (YOODO33 to YOOO48), and 102 is for axes 5 to 8
(YOOO49 to YOOOI64).
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® How To Handle 2-Word (Long-Word) Data

This module can be accessed from a BASIC CPU only on a word basis. Access
parameters/statuses with a data position number on a word basis.

You must convert long-word data to 2-word integer data before writing long-word
parameters from a BASIC CPU to the module.

When reading 2-word (long-word) data from this module, you must convert the data to
long-word data after reading the data as two integer variables. A sample program for
these conversions is shown below.

LDAT : Long-word integer variable before conversion

IDD, IDU : Integer variable for storing the data after
conversion (low-order/high-order)

100 IDD=VAL (“$”+RIGHTS$ (LHEXS$ (LDAT),4))
110 IDU=VAL (“$”+LEFTS$ (LHEXS (LDAT),4))

ISD, ISU : Integer variable containing the 2 words read
(low-order/high-order)

LST : Long-word integer variable after conversion

100 LST=VAL (HEXS$ (ISU)+HEX$ (ISD))

ﬁ CAUTION

This module cannot be accessed via long word from a BASIC CPU, and therefore
concurrency of 2-word data is not assured.

IM 34M06H55-04E  1st Edition : Jan.31.2013-00-



10-6

10.3

Accessing from RTOS-CPU VxWorks

You can use the following the functions to access from an RTOS CPU compatible with
VxWorks.

For more information on each function, see the following manual.
-F3RP62-20

"RTOS-CPU Module (F3RP62-0000/L1) VxWorks BSP Reference Manual”
(IM 34M06M51-42E)

® 1/0 Access Procedure

I/O module use declaration (open())
- Open the device file for the 1/0 module being used, and acquire the fd (file descriptor).

Request to I/O module (ioctl())
- Send a request to the I/O module for the fd.

Disable the I1/O module use declaration (close())
- Disable the use declaration for the 1/0O module for the fd.

® Functions for Reading/Writing Input/Output Relays

Use ioctl() to specify the following macros.
M3IO_READ_IN_RELAY Reading input relays (1-bit data) (16-point)
M3IO_WRITE_OUT_RELAY Writing output relays (1-bit data) (16-point)

M3IO_READ_IN_RELAY_POINT Reading input relays (1-bit data)
(1-point specified)

M3IO_WRITE_OUT_RELAY_POINT  Writing output relays (1-bit data)
(1-point specified)

® Reading/Writing Parameters and Status (Word Basis)

Use ioctl() to specify the following macros.

To access parameters for which data position numbers are assigned on a word basis,
use these instructions on a word basis.

M3IO_READ_DATA Reading input/output registers (16-bit data)
M3IO_WRITE_DATA  Writing input/output registers (16-bit data)

® Reading/Writing Parameters and Status (Long-word Basis)

Use ioctl() to specify the following macros.

To access parameters/status for which data position numbers are assigned on a long-
word basis, use these instructions on a long-word basis.

M3IO_READ_DATA_L Reading input/output registers (32-bit data)
M3IO_WRITE_DATA L Writing input/output registers (32-bit data)
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@ Interrupt Handling

All input relays (XOOOO01 to XOAOO32) of the module can be used in interrupt
processing. A rising edge in an interrupt input triggers execution of an interrupt program.

Create a message queue (msgQCreate())
- Create a message queue, and acquire a message ID.

Accept interrupt declaration (ioctl())

- Declare interrupt possible for the /0O module. Enable hardware interrupt for the
applicable I/O module.

- Register a message ID on the interrupt management table managed by the driver.
Only one message ID can be registered per /O module.

Read a message queue (msgQReceive())
- Read interrupt data from the message queue.

- Data detected in the message queue is the input relay for which interrupt is declared
possible.

Disable interrupt declaration (ioctl())
- Disable the declaration to make interrupt possible for the module.

- When the interrupt possible declaration is disabled for all input relays on the applicable
I/O module, the message ID is deleted from the interrupt management table managed
by the driver.

Delete a message queue (msgQDelete())
- Delete the message queue.
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10.4

Accessing from RTOS-CPU Linux

You can use the following functions to access from an RTOS CPU compatible with
Linux.

For more information on each function, see the following manual.
-F3RP61-20
"RTOS-CPU Module (F3RP61-00) Linux BSP Reference Manual" (IM 34M06M51-44E)

® 1/0 Access Procedure

I/O module use declaration (open())
- Open the device file for the 1/0O module being used, and acquire the fd (file descriptor).
Example: fd = open("/dev/m3io", O_RDWR);

Request to I/O module (ioctl())
- Use the fd acquired with open () to send a request to the 1/0 module.
Example: ioctl(fd, M31O_READ_INRELAY,&drly);

Disable the I/O module use declaration (close())
- Disable the use declaration for the 1/0O module for the fd.
Example: close(fd);

® Acquiring Module Information

M3IO_GET_MODULE_INFO Acquire information for each module.

® Functions for Reading/Writing Input/Output Relays

Use ioctl() to specify the following macros.

M3IO_READ_INRELAY Read input contacts (16-point)
M3I0_WRITE_OUTRELAY Write output contacts (16-point)
M3I0_READ_ OUTRELAY Read output contacts (16-point)

M3IO_READ_INRELAY_POINT Read input contacts (1-point)
M3IO_WRITE_OUTRELAY_POINT Write output contacts (1-point)
M3IO_READ_OUTRELAY_POINT  Read output contacts (1-point)

® Reading/Writing Parameters and Status (Word Basis)

Use ioctl() to specify the following macros.

To access parameters for which data position numbers are assigned on a word basis,
use these instructions on a word basis.

M3I0_READ REG Read input/output registers
M3IO_WRITE_REG Write input/output registers
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® Reading/Writing Parameters and Status (Long-word Basis)

Use ioctl() to specify the following macros.

To access parameters/status for which data position numbers are assigned on a long-
word basis, use these instructions on a long-word basis.

M3IO_READ_REG L Read input/output registers (32-bit data)
M3IO_WRITE_REG_L Write input/output registers (32-bit data)

@ Interrupt Handling

All input relays (XOOOO01 to XOAOO32) of the module can be used in interrupt
processing. A rising edge in an interrupt input triggers execution of an interrupt program.

Create a message queue (msgQCreate())
- Use interrupt processing to create a message queue, and acquire a message ID.

Example:
msgQld=msgget(IPC_PRIVATE, 0555);

Accept interrupt declaration (ioctl())

- Declare interrupt possible for the 1/0 module. Enable hardware interrupt for the
applicable I/O module.

M3IO_ENABLE_INTER Interrupt possible declaration (1-point)
M3I0_MASK_ INTER Interrupt possible declaration/disable (all points)

Example:
ioctl(fd, M3IO_ENABLE_INTER, &arg);

Wait for interrupt (msgrcv ())

- Wait for interrupt. When an interrupt is detected, waiting is disabled and data such as
the number of the terminal where the interrupt occurred is saved in the function
structure.

Example:

msgrev(msgQld, (struct msgbuf *)&msgbufx,sizeof(msgbufx),
M310_MSGTYPE_IO,MSG_NOERROR);

Disable interrupt declaration (ioctl())

- Disable the declaration to make interrupt possible for the module.
M3IO_DISABLE_INTER Disable interrupt possible declaration (1-point)
M3IO_MASK_INTER Interrupt possible declaration/disable (all points)

Delete a message queue (msgQDelete())
- Delete the message queue.
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11.

11.1

Errors and Troubleshooting

The errors and warnings detected by this module include positioning function
errors/warnings and counter registered parameter errors that occur when setting counter
registered parameters.

When an error occurs in a positioning function, the ERR LED (red) on the front of the
module comes on.

Positioning Error

® Positioning Operation Error

This occurs if an error that prevents continuous operation is detected when positioning
starts or during operation. The Error Detected input relay for the axis where the error
occurred comes ON, the error code is saved in the error status, and the positioning
operation is immediately stopped due to the error.

® Positioning Command Execution Error

This occurs if an invalid parameter is set outside of the setting range for the command
parameter when executing a command. The Error Detected input relay for the axis
where the command was executed comes ON, the error code is saved in the error
status, and the command is not executed. If an error occurs due to the execution of a
Change Target Position command or a Change Speed command during positioning
operation, the positioning operation stops due to the error (immediately stops). Use the
Reset Error command to reset command execution errors. Further, if trigger conditions
have been set, they might also be detected.

® Positioning Set Parameter Error

This occurs if an invalid parameter is set outside of the setting range for a registered
parameter when executing a Set Registered Parameters command. The Error Detected
input relay for the axis where the Set Registered Parameters command was executed
comes ON, the error code is saved in the error status, and the Set Registered
Parameters command is not executed for any axis.

A Set Parameter error cannot be reset using the Reset Error command. Confirm the
parameter, and then execute the Set Registered Parameters command again.

Table 11.1 Error Detected Relays

Inpu:kI:{elay Signal Description
XOOO17 |AX1 Error Detected ON when an error is detected on axis 1.
XOOO18 |AX2 Error Detected ON when an error is detected on axis 2.
XOOO19 |AX3 Error Detected ON when an error is detected on axis 3.
XOOO20 |AX4 Error Detected ON when an error is detected on axis 4.
XOOO21 |AX5 Error Detected ON when an error is detected on axis 5.
XOO0O22 |AX6 Error Detected ON when an error is detected on axis 6.
XOO0O23 |AX7 Error Detected ON when an error is detected on axis 7.
XOOO24 |AX8 Error Detected ON when an error is detected on axis 8.

Table 11.2 Error Status
Data Position No. Status Description
(Word Basis)
*88 Error Status Error information when an error occurs.

The symbol ' designates the value of (axis number -1).The values for axis 1 to axis 8 are 0 to 7 respectively.
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11.2

List of Positioning Error Codes

Table 11.3 List of Positioning Operation Error Codes

Egg‘: Description of Error Cause of Warning Trouble-shooting
10 External Power Source error | - Attempted to operate motor while external | Turn on the external 24V power
(Stop immediately) 24V power source for pulse output is not source for pulse.
ON. The external 24V power source for
- Turned the external 24V power source for | pulse output for shared statuses on
pulse output OFF while the motor was all axes can be viewed.
operating. (Or, pulse output external power
source detection setting is disabled
in the parameter settings for axis
(Occurs only when pulse output external 1.)
power source detection setting is enabled in
the parameter settings for axis 1.)
1" Forward Limit error - An attempt is made to output a forward Disable limit input. (Check the limit

(Stop immediately) pulse when the Forward Limit input is on. | input wiring and contact input

- The Forward Limit input is turned on polarity.)
during the output of a forward pulse. You can check the contact input
status for the limit input status.
(Occurs only when forward limit input error
is enabled in the contact input/output (Or, disable limit input error in the
polarity parameter settings for each axis.) contact input polarity parameter
12 Reverse Limit error - An attempt is made to output a reverse settings for each axis.)
(Stop immediately) pulse when the Reverse limit input is on.
- The Reverse limit input is turned on
during the output of a reverse pulse.
(Occurs only when reverse limit input error
is enabled in the contact input polarity
parameter settings for each axis.)
31 Pulse overflow error An attempt is made during jog or manual Always position an axis within the

(Stop immediately) pulse generator operation to place the operating range of the positioning
current position status beyond the operating | module.
range (It is also possible to make settings
(2147483648 to 2147483647 pulses). so that overflow errors are not

detected during jog or manual
(Occurs only when unlimited rotation setting | pulse generator operation, by
is disabled in the parameter settings for enabling unlimited rotation setting
each axis.) in the parameter settings.)
41 Origin search error During manual origin search, Z-phase is not | Set the Z-phase search range

(Stop immediately) detected within the Z-phase search range larger than the Z-phase output

after starting Z-phase search. period value. If the error persists,
check the Z-phase input. You can

During auto origin search, Z-phase is not check the contact input status for

detected within the Z-phase search range the Z-phase input.

for auto origin search after starting Z-phase

search.

51 ToolBox Positioning Module A communication error occurred during an Check the ToolBox communication
communication error action test for the ToolBox positioning timeout interval.

(Decelerate and stop) module. To perform an action test with the
Communication errors are detected to ToolBox positioning module,
prevent excess motor operation. perform the official procedure after

completing an action test.
99 Flash memory error The flash memory content is corrupted. Execute the initialize command for
(Error Detected relays are ON for all axes.) | flash memory, reset the error, and
set the parameters again.
This occurs if the power is turned OFF while | If this error occurs frequently, the
writing to flash memory, or if the writing of module might be malfunctioning.
data exceeds the writing limits of the flash You can check the total number of
memory. flash memory write operations
already performed so far by
checking the operation status.
100 Positioning Module ECC A data error could not be corrected during Reboot the system.

error
(Decelerate and stop)

an internal self-diagnosis of the module.

If this error occurs frequently, the
module might be malfunctioning.
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Table 11.4 List of Positioning Command Error Codes

E::g; Description of Error Cause of Warning Trouble-shooting
1041 | Command Code setup error | The command parameters are outside the Reset the error, set an appropriate
setting range. value for the command parameter,
1042 | Target Position Even if th_e parameters are within the setting | and thfen execute the dirfection
Mode/Position Data Record range, thI.S error can occur due to the operation command again.
Number setup error comblnathn with other p_arameters or the _
1043 | Target Position setup error status during the execution of the command. | For details on command
Further, if trigger conditions have been set, parameters, please refer to 6.1.6
1045 | Accel/Decel Mode setup an error might also occur if a trigger is “Description of Command
error detected. Parameters.”
1046 | Target Speed setup error
1048 | Acceleration Time setup The error code is the data position number | (Examples related to status when
error for the axis 1 command parameter. executing a command)
1049 | Deceleration Time setup Target position setup error
error The starting position is important for
1050 | Startup Speed setup error incremental positioning commands.
1052 | Origin search mode setup Target speed setup error/startup
error speed setup error
1053 | Origin Search Direction The current override value is also
setup error important when executing a
1054 | Z-phase Edge Selection command.
setup error
1055 | Z-phase Search Count setup
error
1056 | Z-phase Search Range
setup error
1058 | Deviation Pulse Clear Time
setup error
1060 | Manual Pulse Generator M
Value setup error
1061 | Manual Pulse Generator N
Value setup error
1062 | Manual Pulse Generator
Filter setup error
1063 | Trigger Setting setup error
1064 | Trigger Axis Setting setup
error
1065 | Trigger Contact Setting setup
error
1066 | Counter Status Trigger
Setting setup error
1067 | Counter Zone Coincidence
Trigger Setting setup error
1069 | Overdrive Setting setup error
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Table 11.5 List of Positioning Registered Parameter Error Codes

E:g; Description of Error Cause of Warning Trouble-shooting

2001 | Speed Mode Selection setup | The registered parameters are outside the Set an appropriate value for the
error setting range. registered parameter, and then

2002 | Pulse Output Mode setup Even if the parameters are within the setting | execute the registered parameter
error range, this error can occur due to the settings again.

2003 | Motor Direction Selection combination with other parameters.
setup error For details on registered

2004 | Contact Input Setting setup The error code is the data position number parameters, please refer to 6.1.2
error for the axis 1 registered parameter. “Description of Registered

2005 | Forward Limit setup error Parameters.”

2007 | Reverse Limit setup error

These errors cannot be reset with

2009 | Speed Limit setup error the Clear Error command.

2011 | AOS Mode setup error

2012 | AOS Direction setup error

2013 | AOS Speed 1 setup error

2015 | AOS Speed 2 setup error

2017 | AOS Startup Speed setup
error

2019 | AOS Acceleration Time
setup error

2020 | AOS Deceleration Time
setup error

2021 | AOS Z-phase Edge
Selection setup error

2022 | AOS Z-phase Search Count
setup error

2023 | AOS Z-phase Search Range
setup error

2025 | AOS deviation pulse clear
time setup error

2026 | AOS Offset setup error

2029 | Unlimited Rotation Setting
setup error

2030 | Z-phase Setting setup error

2031 Deviation Pulse Clear
Setting setup error

2033 | Acceleration Setting setup
error

2035 | Deceleration Setting setup
error

2039 | Pulse Output External
Power Source Detection
Setting setup error
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11.3

Positioning Warning
This warning occurs if command conditions are not satisfied when a command is
executed.

The warning code is saved in the warning status of the command execution axis, and
the command is ignored. When this warning occurs, the Error Detected input relay does
not come ON.

This warning code is cleared when the Execute Command output relay, Stop
Immediately, Forward Jog, and Reverse Jog for the applicable axis are all OFF.

Table 11.6 Warning Status

Data position No. e
(Word Basis) Status Description
*89 Warning Status Warning information when a warning is
raised.

The symbol *’ designates the value of (axis number -1).The values for axis 1 to axis 8 are 0 to 7 respectively.
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11.4

List of Positioning Warning Codes

Table 11.7 List of Warning Codes (1/2)

current position.
Note: Warning codes for commands with triggers are the same warning codes for the same commands without triggers.

Warn-
ing Type of Warning Cause of Warning

Code

1001 | Start Positioning Command Start positioning was executed in error state.

1002 | Failed warning Start positioning was executed before positioning was

(including start position with completed
resetting current position,

and start position for position

data record)

1101 | Decelerate and Stop Decelerate and Stop was executed in error state.

1102 | Command Failed warning Decelerate and Stop with Trigger Conditions was executed
during positioning completion.

1103 Decelerate and Stop was executed during jogging.

1104 Decelerate and Stop with Trigger Conditions was executed
during an origin search.

1120 Decelerate and Stop with Trigger Conditions was executed while
waiting for trigger startup.

1140 Decelerate and Stop was executed in MPG mode.

1201 | Manual Origin Search Origin Search was executed in error state.

1202 | Command Failed warning Origin Search was executed before positioning was completed.

1302 | Set Registered Parameters Parameter Setting was executed before positioning was

command Failed warning completed.

1401 | Set Current Position Set Current Position was executed in error state.

1402 | Command Failed warning Set Current Position was executed before positioning was
completed.

1501 | Reset Error Command Failed | Reset Error was executed when there was no error or when the

warning parameters setup error occurred.

1601 | Change Speed Command Change Speed was executed in error state.

1602 | Failed warning Change Speed was executed during positioning completion.

1604 Change Speed was executed during an origin search.

1605 "Change Speed was executed during positioning acceleration,
deceleration and stop, or a speed change. Or, Change Speed
was executed during jogging/during speed control deceleration
and stop."

1606 Cannot stop in the target position due to a speed change.

1607 Change Speed was executed during Change Target Position or
during Speed Control to Position Control.

1620 Change Speed was executed while waiting for trigger startup.

1640 Change Speed was executed in MPG mode.

1701 | Change Target Position Change Target Position was executed in error state.

1703 | Command Failed warning Change Target Position was executed during jogging.

1704 | (including change target Change Target Position was executed during an origin search.

1707 | position with resetting Change Target Position was executed during Change Target

current position, and change | Position or during Speed Control to Position Control.

1720 | target position for position Change Target Position was executed while waiting for trigger

data record) startup.

1730 Change Target Position was executed during Speed Control.

1740 Change Target Position was executed in MPG mode.

1801 | Automatic Origin Search Auto Origin Search was executed in error state.

1802 | Command Failed warning Auto Origin Search was executed before positioning was
completed.

1901 | Save/lnitialize Flash Memory | Save Parameters was executed in error state.

1902 | Failed warning Save Parameters was executed before positioning was
completed.

Note: "During change of target position" includes change of target position by a target position command with resetting
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Table 11.7 List of Warning Codes (1/2)

Warn-
ing Type of Warning Cause of Warning

Code

2001 | Jog Command Failed Jog was executed in error state.

2002 | warning Jog was executed before positioning was completed.

3001 | Override Settings Failed Set Override was executed in error state.

3002 | warning Set Override was executed before positioning was completed.

4001 | Speed Control Operation Speed Control Startup was executed in error state.

4002 | Failed warning Speed Control Startup was executed before positioning was
completed.

4101 | Speed Control to Position Speed Control to Position Control was executed in error state.

4102 | Control Failed warning Speed Control to Position Control was executed during
positioning completion.

4120 Speed Control to Position Control was executed while waiting
for trigger startup.

4130 Speed Control to Position Control was executed during an
action other than speed control or during speed control
deceleration and stop.

5001 | Start MPG Mode Failed Start MPG Mode was executed in error state.

5002 | warning Start MPG Mode was executed before positioning was
completed.

5140 | Stop MPG Mode Failed Stop MPG Mode was executed not in MPG mode.

warning

Note: "During change of target position" includes change of target position by a target position command with resetting
current position.
Note: Warning codes for commands with triggers are the same warning codes for the same commands without triggers.
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11.5

11.6

Counter Registered Parameter Errors

These errors occur if normal execution of a command is not possible due to an invalid
parameter set outside of the setting range for a counter registered parameter when
setting a counter registered parameter.

If an error occurs due to a counter registered parameter request, the ERR LED on the

front of the module comes on.

Table 11.8 Counter Control Parameters

Data Position No.

(Long-word Basis) Parameter

Description

424 Counter Registered

Parameters Request

Requests registration of counter parameters.

When "1" is written, registration of counter
parameters is requested.

If operation ends normally, "0" is displayed. If an
error occurs, the error code is displayed.

List of Counter Registered Parameter Error

Codes

Table 11.9 List of Counter Registered Parameter Error Codes

Erorg; Description of Error Cause of Warning Trouble-shooting
5001 Counter Registered Parameters acceptance | This error occurs if there is an Request counter registered
condition error axis in positioning operation, parameters before starting
and a counter registered positioning.
parameter request is not
possible.
5401 Counter Count Mode Setting setup error The counter registered Set an appropriate value for the
5402 | Counter Filter Setting setup error parameters are outside the counter registered parameter,
5403 | Counter Action Mode Setting setup error setting range. and then execute the counter
5404 | Preset Ring Counter Value setup error . o registered parameter settings
5405 | Counter Contact Input Setting setup error Even if the parameters are within | again.
5406 | Counter Z-phase Input Setting setup error the setting range, this error can _
5407 Counter Contact Z-phase Input Function occur due to the combination with For_ details on counter
Layout setup error other parameters. registered paf‘amete_rs,_ please
refer to 7.1.2 “Description of
5408 Counter Contact Output 1 Layout setup error Counter Registered
gistere
5409 Counter Contact Output 2 Layout setup error Parameters.”
5410 | Counter Coincidence Direction Setting setup
error
5411 Counter Relay Setting setup error
5412 Counter Input Relay 1 Layout setup error
5413 Counter Input Relay 2 Layout setup error
5414 Counter Input Relay 3 Layout setup error
5415 | Counter Input Relay 4 Layout setup error

Note: Counter overflow/underflow errors are detected by the counter bit status.
(Since this is not a counter registered parameter setup error, it is not shown in this list of error codes.)
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11.7

Troubleshooting

( Error occurred )

RDY LED on

Confirm the registered parameter settings.
- 6.1.2 Description of Registered Parameters
- 8.3 Set Registered Parameters

P —

Confirm the external connection/external device
settings and entry parameter settings.
- 6.1.2 Description of Registered Parameters
- 7.1.2 Description of Counter Registered
Parameters
- 11.2 List of Positioning Error Codes
-12  Connections and Wiring

Registered parameter
setting normal

Motor moves in jog

Contact input/output
read normally

Counter input read

operation

normally

Normal application
rogram operation

ERR LED on

Replace the power module/base module or
positioning module.

Warning occurred

remove the cause.

Confirm the error status and warning status of statuses, and

- 11.2 List of Positioning Error Codes
- 11.4 List of Positioning Warning Codes

!

Confirm program, wiring, and
driver settings.

C

End )

Figure 11.1 Troubleshooting
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12. Connections and Wiring

121  Attaching and Detaching Modules
B Attaching Modules

Figure 12.1 shows how to attach the module to the base module. First, hook the anchor
slot at the bottom of the module to be attached onto the anchor pin on the bottom of the
base module. Push the top of the module towards the base module until the yellow

Base module

Anchor pin

This module
button clicks into place.
Figure 12.1 Attaching and Detaching This Module

ﬁ CAUTION

Always switch off the power before attaching or detaching a module.

ﬁ CAUTION

Do not bend the connector pins on the rear of the module by force during the above
operation. If the module is pushed with improper force, the connector pins may bend
causing an error.

B Detaching Modules

To remove the module from the base module, reverse the above operation:Press the
yellow button on the top of the module to unlock it, and tilt the module away from the
base module. Then lift the module off the anchor pin at the base.
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B Attaching Module in Intense Vibration Environments

If the module is used in intense vibration environments, fasten the module with a screw
as described in the table below by screwing it into the threaded hole at the top of the
module with a Phillips screwdriver.

Screws to be used

M4 binder screws, 12-15 mm long
(or 14-15 mm long for screws with washer)

= r—domw

0

h

Figure 12.2 Fastening the Module with a Screw

B Grounding Cables

- T 17
! a

Use a shielded cable for conforming equipment incorporating the positioning module to
CE Marking. Remove part of the cable insulation to expose the shield, and ground and
secure the shield with an FG clamp.

Remove part of the
insulation and secure

Shielded

cable with an FG clamp.

Screw the clamp to
the metal plate of
the panel enclosure——

to ground it.

Figure 12.3 Grounding cables
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12.2

Signal Specifications

For a list of the external connection signals, see Section 2.8, "Terminal Assignments and
Connections ". This section describes the specifications and method of connection of
each signal.

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. Thus, if a
signal exceeds its rated voltage (or rated current) due to incorrect wiring or other
reasons, it may lead to module failure.

ﬁ CAUTION

For the module, changes have been made from F3YP14-ON and F3YP18-0N, such as a
change in the voltage of external power for pulse output from 5 VDC to 24 VDC.
Therefore, wiring for F3YP14-0ON and F3YP18-0N cannot be used for F3YP24-0P and
F3YP28-0P without first making changes.

In particular, if a 24 V connector is connected to external power for F3YP24-0P and
F3YP28-0P pulses, and F3YP14-0ON and F3YP18-0ON are connected to 5VDC external
power for pulse output, the F3YP14-0N and F3YP18-0ON pulse output circuitry will
malfunction.
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12.2.1

Pulse Output

The positioning modules output positioning command pulses as RS422 compliant
differential signals. Use shielded twisted pair wire for wiring.

24 VDC (20.4 to 26.4 VDC) external power is required for positioning command pulse
output. The monitoring function for external power can be enabled/disabled in the
registered parameter settings.

Further, the insulated DC/DC ground inside the module is connected to all connectors as
the pulse output ground. If the pulse output is received by a line receiver, connect the
pulse output ground to the ground of the other device.

Table 12.1 Signal Specifications

Item Specifications
Isolation method Isolated coupler
. e RS-422 compliant differential signal (driver ISL32172E
Electrical specification .
equivalent)
Maximum speed 7,996,000pps

12a Pulse Output B+

112 pyise Output B-

Pulse Output 14a Pulse Output A+
13a_Pulse Output A-

172 Pulse Output GND
External Power
Monitoring —
8b External 24 Vin 24VDC
v _ —
‘ 8a External 24 Vin (GND) T

Figure 12.4 Pulse Output Connections

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. Thus, if a
signal exceeds its rated voltage (or rated current) due to incorrect wiring or other
reasons, it may lead to module failure.
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The pulse output type can be set in the registered parameters to CW/CCW pulse,
travel/direction, and Phase A/B. Make these settings according to the specifications of

the connected motor/driver.

Table 12.2 Pulse Output Type and Output Signal

Pulse Output Type Pulse Output A Pulse Output B
CW/CCW pulse Ccw CCW
Travel/direction Travel Direction

Phase A/B Phase A Phase B

Table 12.3 Signal Polarity

Signal Off (break) On(mark)
High level Low level
Output (+) (differential positive) (differential negative)
Low level High level
Output (-) (differential negative) (differential positive)

Z@ CAUTION

Make sure that the polarity of the ‘+’ and ‘-’ signals during signal off matches the
specification of the target driver. When connected with reverse polarities, the driver may

not operate.

® CW/CCW Pulse

Forward
(pulse output A)

Reverse
(pulse output B)

Forward Reverse

- I
OFF

@® Travel/Direction

Travel
(pulse output A)

Direction
(pulse output B)

® Phase A/B

Phase A
(pulse output A)

Phase B
(pulse output B)

Forward Reverse
ON ﬁ m m ﬁ ﬁ m
OFF
ON
OFF ‘

Forward Reverse

orr | LT L
o] LT LT L

Figure 12.5 Rotation Direction and Pulse Output
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12.2.2

External Contact Input

These are 24 V DC inputs with a common terminal (all axes common). The polarity of
the common may be either positive or negative. It is insulated from the internal circuitry

by a photocoupler.

Connection inputs can be switched between a and b in the registered parameter
settings. Forward limit input and reverse limit input can be set by enabling/disabling limit
input error detection in the registered parameter settings.

Table 12.4 Signal Specifications

Item

Specifications

Isolation method

Photocoupler isolation

Input impedance

about 7.4 kQ

Rated input voltage (allowable
input voltage range)

24V DC (20.4 t0 26.4 V DC)

Rated input current

3.1mA

Voltage/current for ON signal
(for normally open contact)

19.2 V DC min. /2.4 mA min.

Voltage/current for OFF signal
(for normally open contact)

5.8 V DC max. /0.9 mA max.

Common type

Shared common

Response time *1

ON (connection A): Max. 0.4 ms
OFF (connection A): Max. 2 ms

*1: The filter time set in the registered parameters is added to this value.

1a: Contact input

common

_ ¥Ry

2a: Reverse limit input

A¥ag

3a: Forward limit input

1

_Jdvag

4a: Origin input

Figure 12.6 External Connection Input Connections

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. If the rated
voltage (or rated current) for signal lines is exceed due to incorrect wiring, etc., the

module might malfunction.
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12.2.3 Z-phase Encoder Input

This is the input for connecting the Z-phase encoder. You may also connect a RS422A
compliant differential input signal.

Use shielded twisted pair wire.
Table 12.5 Signal Specifications

Item Specifications
Isolation method Photocoupler isolation
Input impedance 240 Q

Bated input voltage (allowable 5V DC (4.25 to 5.5 V DC)
input voltage range)

Rated input current 15.3 mA

Voltage/current for ON signal 3.5V DC min./9 mA min.
Voltage/current for OFF signal 1.5V DC max./ 2 mA max.
Common type Separate commons
Response time *1 0.125 ms max.

*1: The filter time set in the registered parameters is added to this value.

15a:Z-phase input +

vt

Figure 12.7 Z-phase Encoder Input Connection

P
*—\, 9

16a:Z-phase input -

1

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. The positioning
module is not provided with circuits to protect against overvoltage in input circuits and
circuits to protect against short circuit in output circuits.
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12.2.4

Deviation Pulse Clear Signal Output

When using a servomotor/driver, this output signal is used to clear the deviation pulse
count of the servo driver when the origin search ends. It is insulated from the internal
circuitry by a photocoupler. The mode for automatic output during origin search and the
mode turned ON/OFF by the program at the desired timing can be selected in the
deviation pulse clear settings in the registered parameters.

Table 12.6 Signal Specifications

Item Specifications
Isolation method Photocoupler isolation
Rated load voltage 24V DC
Maximum load current 100mA/point (200mA per common terminal)
OFF leakage current 0.1 mA max.
ON residual voltage 1.5V DC max.
Common type Shared common

10a:Deviation pulse clear

i 9a:Deviation pulse clear GND

Figure 12.8 Deviation Pulse Clear Output Signal Connection

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. The positioning
module is not provided with circuits to protect against overvoltage in input circuits and
circuits to protect against short circuit in output circuits.
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12.2.5

Counter Input

The encoder input signal and manual pulse input signal are connected here. You may
also connect a RS422A compliant differential input signal. Use shielded twisted pair

wire.

Table 12.7 Signal Specifications

Item

Specifications

Isolation method

Photocoupler isolation

Input impedance

240 Q

Rated input voltage (allowable
input voltage range)

5V DC (4.25t0 5.5V DC)

Rated input current

15.3 mA

Voltage/current for ON signal

3.5V DC min./9 mA min.

Voltage/current for OFF signal

1.5V DC max./ 2 mA max.

Common type

Separate commons

Table 12.8 Counter Input Format

Counter Input
Format

Counter Input A

Counter Input B

CWICCW pulse CwW CCW
Travel/direction Pulse Direction
Phase A/B Phase A Phase B

1:Counter input A +

>\,

_ Jy

2:Counter input A -

3:Counter input B +

-\

LR

4:Counter input B -

1

Figure 12.9 Counter Input Connections

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. The positioning
module is not provided with circuits to protect against overvoltage in input circuits and
circuits to protect against short circuit in output circuits.

IM 34M06H55-04E
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® CW/CCW Pulse

Forward Reverse
foounter e LT LT
(counter input A) OFF
(countr ON LU L
(counter input B) OFF

® Travel/Direction

Forward Reverse
(ooun e LTI
(counter input A) OFF
Direction ON
(counter input B) OFF
® Phase A/B
Forward Reverse

ON
Z:’;?Jﬁeﬁ input A) OFF ﬁ ’—L
Phase B ON
(counter input B) OFF J \—‘ \—‘ L

Figure 12.10 Phase A/B

ﬁ CAUTION

The Phase A/B specifications for the motor/driver and the Phase A/B specifications for
this module might be reversed. When wiring, refer to the manual to check the direction
and phase relationships with the encoder to be connected.

For a Phase A/B input, connect the signal for the phase for rotation in the forward
direction to the Phase B input of the counter.
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12.2.6 Counter Z-phase Input

This is the input for connecting the Z-phase of the counter. You may also connect a
RS422A compliant differential input signal.

Use shielded twisted pair wire.

The counter Z-phase input can be set to external input, such as counter latch requests
and counter preset requests, in the counter registered parameter settings.

Table 12.9 Signal Specifications

Item

Specifications

Isolation method

Photocoupler isolation

Input impedance

240 Q

input voltage range)

Rated input voltage (allowable 5V DC (4.25 to 5.5 V DC)

Rated input current

15.3 mA

Voltage/current for ON signal 3.5V DC min./9 mA min.

Voltage/current for OFF signal 1.5V DC max./ 2 mA max.

Common type

Separate commons

Response time *1

0.01 ms max.

*1: The filter time set in the registered parameters is added to this value.

5:Counter Z-phase input +

g

6:Counter Z-phase input -

1

Figure 12.11 Counter Z-Phase Input Connections

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. The positioning
module is not provided with circuits to protect against overvoltage in input circuits and

circuits to protect against short circuit in output circuits.
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12.2.7

Counter Contact Input

These are 24 V DC inputs with a common terminal. Only a positive polarity can be used.
It is insulated from the internal circuitry by a photocoupler.

It can be set as a contact input for counter enable/disable or for counter latch requests
and counter preset requests, in the counter registered parameter settings. It can also be
used as an external trigger input for positioning functions.

Table 12.10 Signal Specifications

Item

Specifications

Isolation method

Photocoupler isolation

Input impedance

about 3.45 kQ

Rated input voltage (allowable
input voltage range)

24V DC (20.4 t0 26.4 V DC)

Rated input current

6.5mA

Voltage/current for ON signal
(for normally open contact)

19.2 V DC min./2.4 mA min

Voltage/current for OFF signal
(for normally open contact)

5.8 V DC max. /0.9 mA max.

Common type

Shared common (positive)

Response time *1

0.01 ms max.

*1: The filter time set in the counter registered parameters is added to this value.

24V DC
7:Counter contact input, positive | |
L
A .
« | 12:Counter contact input 1
*
A )
e 13:Counter contactinput2 __,
Lo
A )
s | 14 : Counter contact input 3
—e

Figure 12.12 Counter Contact Input Connections

Z@ CAUTION

Only a positive polarity can be used for counter contact input. Be sure to use a positive

polarity.

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. The positioning
module is not provided with circuits to protect against overvoltage in input circuits and
circuits to protect against short circuit in output circuits.
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12.2.8

Counter Contact Output

These are sink open collector outputs with a common terminal. DC24 V is required as
an external power supply. It is insulated from the internal circuitry by a insulated coupler.

The counter high-speed contact output can be assigned to counter bit statuses, such as
counter coincidence and counter range, in the counter registered parameter settings.

Table 12.11 Signal Specifications

Item Specifications
Isolation method Isolated coupler
Rated load voltage 24V DC
Maximum load current 100 mA/point
OFF leakage current 0.1 mA max.
ON residual voltage 1.5V DC max.
Common type Shared common
External power supply 24V DC

Response time

0.01 ms max.

Voltage )

Regulat
or

8: Counter contact
output 1

iCoupler

10: Counter contact
output 2

d
R
L
R

11: External power
24 Vin

S

24VDC

9: External power

24V in (GND)

Figure 12.13 Counter Contact Output Connections

Z@ CAUTION

Since counter connection outputs operates at high speed, cross-talk noise might occur.
Wire counter contact outputs 1 and 2 for an external power 24 V ground. In addition,
when wiring with flat cables, take appropriate measures such as not wiring other signals

nearby.

ﬁ CAUTION

The positioning module is not provided with circuits to protect against overvoltage in
input circuits and circuits to protect against short circuit in output circuits. The positioning
module is not provided with circuits to protect against overvoltage in input circuits and
circuits to protect against short circuit in output circuits.
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12.3 Examples of Connections to
Motors/Drivers

This chapter presents examples of connections of the module to motor or drivers. Note
that the figures indicate canonical connections. Other unconnected signals (surrounded
with dotted lines in the examples) may also have to be connected depending on your

application.

ﬁ CAUTION

While wiring, be sure to check the specifications (connection methods, electrical
specifications, etc.) for each signal line in the manuals for the devices to be connected.

ﬁ CAUTION

- Make sure that the polarity of the ‘+’ and ‘-’ signals during signal off matches the
specification of the target driver. When connected with reverse polarities, the driver
may not operate.

- When connecting a motor/driver encoder to the counter input, the Phase A/B
specifications for the motor/driver and the Phase A/B specifications for this module
might be reversed. When wiring, refer to the manual to check the rotating direction
and phase relationships with the encoder to be connected. Connect the signal for
the phase for rotation in the forward direction to the Phase B input of the counter.

- Use shielded cables to connect signal lines and connect the shield to the FG
terminal of the driver.
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12.3.1

Corporation Servo Amp

B Example of Connection to DrvGlll Driver

Positioning module

F3YP22-0P, F3YP24-0P, F3YP28-0P

Pulse output A — (forward)
Pulse output A + (forward)
Pulse output B — (reverse)
Pulse output B + (reverse)

Pulse output GND

Z-phase input -
Z-phase input +

Deviation pulse clear

Deviation pulse clear
GND

Origin input

Forward limit input

Reverse limit input

Contact input common

External power 24 V in

External power 24 V in
(GND)

Example of Connection to Yokogawa Electric

Yokogawa Electric
Corporation DrvGlII driver

13a/ \ PUA_IN+ (UP)
14a{ | PUA_IN— (UP)
11a SDB_IN+ (DOWN)
12a SDB_IN— (DOWN)
17a \ /
16a z_ouT—
5| | Z_ouT+
Shield (connector shell)
" DB_OUT+ (DOWN)
12 DB_OUT— (DOWN)
9 UA_OUT+ (UP)
10 UA_OUT— (UP)
1 COMP1
19 DI_O(IN_ERR_RESET)
20
108 DI_1(IN_SERVO)
21 DI_2(IN_START)
9a 22 DI_3(IN_ABORT)
Origin switch 23 DI_4(IN_|_CODE. 0)
4a T3 24 DI_5(IN_I_CODE. 1)
Forward limit switch l |
3a_ = o 30 DI_11(IN_POSINT_INH)
Reverse limit switch
2a P T b
2 COMN1
1a 3 DO_0(OUT_DRDY)
— 4
24VDGC : DO_1(OUT_SRDY)
8b o= . DO_2(OUT_BUSY)
6 DO_3(OUT_OVL)
8a 7 DO_4(OUT_OVER)
8

DO_5(0OUT_COIN)
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12.3.2

Corporation Servo Amp

B Example of Connection to 2-V Series

Positioning module

F3YP22-0P, F3YP24-0P, F3YP28-0P

Pulse output A — (forward)
Pulse output A + (forward)
Pulse output B — (reverse)
Pulse output B + (reverse)

Pulse output GND

Z-phase input -
Z-phase input +

Deviation pulse clear

Deviation pulse clear
GND

Origin input

Forward limit input

Reverse limit input

Contact input common

External power 24 V in

External power 24 V in
(GND)

Example of Connection to Yaskawa Electric

Yaskawa Electric Corporation
>-V Series

133/ \ PULS(CW)
14a \ /PULS(CW)
11a | SIGN(CCW)
12a /SIGN(CCW)
17a\ /
163( ) IPCO
15a PCO
FG (connector shell)
34 IPAO
33 PAO
36 /PBO
35 PBO
SEN
SG
2.2KQ(1/2w) 15 CLR
10a 14 /CLR
9a
47 +24VIN
Origin switch 40 /S-ON
4a — a
S L S | 41 /P-CON
Forward limit switch 42 boT
S e — 43 N-OT
Reverse limit switch 44 /A-LM RST
2 i 45 PcL
46
IN-CL
1a ®
24VDC
L«»—"‘{ }_—» 31 ALM+
8a 32 ALM—
29 /S-RDY +
30 /S-RDY—
27 TGON+
28 ITGON—
25 ICOIN+
26 /COIN—
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12.3.3 Example of Connection to Oriental Motor Stepping

Motor

B Example of Connection to o« STEP AR Series

Positioning module

Oriental Motor

F3YP22-0P, F3YP24-0P, F3YP28-0P aSTEP AR Series
Pulse output A — (forward) o132 CW+.PLS+
Pulse output A + (forward) &-14@ / \ CW—_PLS—
Pulse output B — (reverse) 1a { CCW+ _DIR+
Pulse output B + (reverse) 12a CCW—_DIR—

Pulse output GND ¢ 172 \/
Z-phase input - 16a TIM1—
Z-phase input + 15a ( ) TIM1+
Shield (connector shell)
5 BSG+
6 BSG—
3 ASG+
4 ASG—
22 IN-COM
23 C-ON
Deviation pulse clear 10a z: CLRAALM-RST
COM
Deviation pulse clear | 9a 26 cs
GND
Origin switch 27 -
Origin input (42 55 28 RETURN
Forward limit switch 29 P-RESET
Forward limitinput—28—— 5~ o 30 FREE
Reverse limit switch
Reverse limit input 23404‘;0—» 9
ALM+
Contact input common la 1? ALM=
24VDC 0 WNG+
External power 24 V/ in &-82 >—{+ }—1_ 3 13 \év’:ls_:
External power 2(2';?\1/5[; 8a :;1 END—
READY +/ALO+
16 READY —/ALO—
17 TLCH/AL1+
18 TLC—/AL1—
19 TIM2+/AL2+
20 TIM2—/AL2—
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12.3.4

B Example of Connection to MINAS A5 Series

Positioning module

F3YP22-0P, F3YP24-0P, F3YP28-0P

Pulse output A — (forward)
Pulse output A + (forward)
Pulse output B — (reverse)
Pulse output B + (reverse)

Pulse output GND

Z-phase input -
Z-phase input +

Deviation pulse clear

Deviation pulse clear
GND

Origin input

Forward limit input

Reverse limit input

Contact input common

External power 24 V in

External power 24 V in
(GND)

Example of Connection to Panasonic Servo Amp

Panasonic
MINAS A5 Series

13a \ PULSH1 (CW)
143{ | PULSH2(CW)
113\ | SIGNH1(CCW)
12 SIGNH2(CCW)
17a / GND
16a oz—
15a( ) oz+
FG
0B
OB+
0oA—
OA+
COM+
10a cL
IQa
INH
Origin switch
437404‘;0—” SRV-ON
GAIN
Forward limit switch
3a | DIV
- ) VS-SEL1
Reverse limit switch
2a | C-MODE
A-CLR
1a_ o POT
24VDC NOT
8b . + - b
8a S-RDY+
S-RDY—
ALM+
ALM—
INP+
INP—
BRKOFF+
BRKOFF—
TLC
ZSP
COM—
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12.3.5
Amp

B Example of Connection to MELSERVO-J3 Series

Positioning module

F3YP22-0P, F3YP24-0P, F3YP28-0P

Pulse output A — (forward)
Pulse output A + (forward)
Pulse output B — (reverse)
Pulse output B + (reverse)

Pulse output GND

Z-phase input -
Z-phase input +

Deviation pulse clear

Deviation pulse clear
GND

Origin input

Forward limit input

Reverse limit input

Contact input common

External power 24 V in

External power 24 V in
(GND)

Example of Connection to Mitsubishi Electric Servo

Mitsubishi Electric
MELSERVO-J3 Series

13a / \ PP(CCW)
14a \ PG (CCW)
11a NP (CW)
12a NG (CW)
17a\ /
16a LZR
15a Lz
SD (plate)
7 LBR
6 LB
5 LAR
4 LA
20 DICOM
10a 41 CR
9a
15 SON
Origin switch 16
4a740 o—@ 17 PC
Forward limit switch 18 L
* T i 1 RES
Reverse limit switch 42 EMG
2 ' 43 LSP
1a 44 LSN
2o 45
24VDC LopP
8b +] = I
8a 465 pocowm
22 INP
23 ZSP
24 INP
25 TLC
48 ALM
49 RD
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Appendix 1.

Appx. 1.1 General Specifications

Table Appx 1.1

Differences with
F3YP14-ON/F3YP18-ON

General Specifications (1/2)

Specifications

controlled axes

Item F3YP22-0P F3YP14-0N
F3YP24-0P F3YP18-ON
F3YP28-0P
Control Number of 2,4,8 4,8

Control method

Open-loop control with positioning
command pulse output

Open-loop control with positioning
command pulse output

Pulse output
method

RS-422A compliant differential line driver
(ISL32172E equivalent)

CW/CCW pulse, travel/direction pulse,
and phase A/B pulse for each axis

RS-422A compliant differential line driver
(SN75ALS194 equivalent)

CW/CCW pulse, travel/direction pulse
selection for each axis

Output pulse rate
(pulse/s)

- When using a servo motor

CW/CCW pulse 7,996,000
Travel/Direction 7,996,000
Phase A/B (x4) 7,996,000
Phase A/B (x2) 3,998,000
Phase A/B (x1) 1,999,000

- When using a stepper motor

CW/CCW pulse 1,999,000
Travel/Direction 1,999,000
Phase A/B (x4) 1,999,000
Phase A/B (x2) 999,500
Phase A/B (x1) 499,750

- When using a servo motor
CW/CCW pulse 3,998,000
Travel/Direction 3,998,000

- When using a stepper motor
CW/CCW pulse 499,750
Travel/Direction 499,750

External contact input

4 inputs per axis (origin input, forward and
reverse limit inputs, and Z-phase input)
(A digital filter can be set for each input.
Forward and reverse limit inputs can be
used as generic inputs.)

4 inputs per axis (origin input, forward and
reverse limit inputs, and Z-phase input)

External contact output

1 output per axis
(deviation pulse clear signal)

1 output per axis
(deviation pulse clear signal)

Positioning
functions

Control unit

pulse

pulse

Control mode

Position control (PTP control, multi-axis
linear interpolation),

speed control, and speed control to
position control switchover

Position control (PTP control, multi-axis
linear interpolation)

Operation method

Direct operation
Position data table operation
(10 data/axis)

Direct operation

Command position

Absolute/incremental positioning
command
-2,147,483,648 to 2,147,483,647 (pulses)

Absolute/incremental positioning
command
2,147,483,648 to 2,147,483,647 (pulses)

Command speed
(pulse/s)

For servomotor,
1 to 7,996,000
For stepper motor,
1to 1,999,000

For servomotor,
0.1 to 3,998,000

For stepper motor,
0.1 to 499,750

Command speed
units

Selectable: pulse/s, (1/65536) pulse/ms

(1/65536) pulse/ ms

Acceleration/
deceleration
system

Automatic trapezoidal
acceleration/deceleration
(startup speed programmable)
Automatic S-shape
acceleration/deceleration
(startup speed fixed)

Automatic trapezoidal
acceleration/deceleration
(startup speed programmable)
Automatic S-shape
acceleration/deceleration
(startup speed fixed)

Acceleration/
deceleration time

0 to 32,767 (ms) (configurable for
acceleration and deceleration separately)
Select to setin 1 ms units or 0.01 ms
units

0 to 32,767 (ms) (configurable for
acceleration and deceleration separately)
Set in 1 ms units.
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Table Appx. 1.1 General Specifications (2/2)

Specifications

Item F3YP22-0P F3YP14-0N
F3YP24-0P F3YP18-ON
F3YP28-0P
Positioning | Origin search Two types of automatic origin search Two types of automatic origin search
functions Manual origin search (user-definable Manual origin search (user-definable
using a combination of external contact using a combination of external contact
inputs) inputs)
Manual control Jog and manual pulse generator mode Jog
Other Target position change during operation, Target position change during operation,
speed change during operation, speed change during operation,
current position setup, software limit current position setup, software limit
detection, override function, positioning detection
start/stop by an external trigger, software
trigger, or counter coincidence
Startup 1 axis 0.04 ms 0.09 ms
time™ 4 axes 0.09 ms 0.25 ms
8 axes 0.15ms 0.50 ms
Counter Number of 1 channel None
channels

Pulse input method

Pulse type selectable: CW/CCW pulse,
travel/direction pulse, and phase A/B
pulse

Input pulse rate
(pulses/s)

CW/CCW pulse : 2,000,000
Travel/Direction : 2,000,000
Phase A/B (x4) 8,000,000
Phase A/B (x2) 4,000,000
Phase A/B (x1) 2,000,000

Operation mode

Linear counter, ring counter

Counter functions

Counter enable function, counter preset
function, counter coincidence detection
function, cam-operated switch function,
counter latch function, speed
measurement function, positioning
start/stop by an external trigger or counter
coincidence

Counter Z-phase
Input

1 input (latch input, present input, and so
on can be assigned)

Counter external
contact input

3 inputs (latch input, present input, enable
input, trigger condition of the positioning
function, and so on can be assigned)

Counter external
contact output

2 outputs (counter coincidence output,
cam-operated switch output, and so on
can be assigned)

Data backup

Backup to flash ROM
(Number of rewrites: 100,000)

Backup to flash ROM
(Number of rewrites: 100,000)

Current consumption (at 5V DC) 8 axes 280 mA 8 axes 380 mA
4 axes 240 mA 4 axes 320 mA
2axes : 210 mA

External power supply 24V DC 5vVDC

(For pulse output/counter contact | 8 axes : 200 mA (190 mA/10 mA) 8axes : 700 mA

output) 4 axes : 110 mA (100 mA/10 mA) 4 axes 350 mA
2axes : 70mA( 60 mA/10 mA)

External wiring 8 axes : Two 48-pin connectors 8 axes : Two 48-pin connectors
4 axes : One 48-pin connector 4 axes : One 48-pin connector
2 axes : One 48-pin connector

For counter : One 14-pin connector

External dimensions

28.9 (W) x 100 (H) x 83.2 (D) mm 2

28.9 (W) x 100 (H) x 83.2 (D) mm 2

Weight 8 axes 1759 8 axes 1459
4 axes 110g 4 axes 125¢g
2 axes 110g

*1: A delay of this value up to 0.125 ms (1 ms for F3YP14/18) may be added if another axis is in motion.
*2: Not including protrusions. (See the external dimension diagram for more details.)
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Appx. 1.2 External connections

Table Appx. 1.2

External Connections: Connectors for Axes 1 to 4

F3YP22-0P, F3YP24-0P, F3YP28-0P

F3YP14-ON, F3YP18-ON

Axis 4 Z-phase input

Axis 2 Z-phase input

24b 24a 24b | - 24a )
23b 23a 23b f\j)is 4 Z-phase input | . f\+x)is 2 Z-phase input
22b 22a 22b f\j)is 4 pulse output A |, f\+x)is 2 pulse output A
21b 21a 21b f_;‘is 4 pulse output A | ﬁ))(is 2 pulse output A
20b 20a 20b ﬁrx)is 4 pulse output B | ﬁ-x)is 2 pulse output B
19b 19a 19b f_;‘is 4 pulse output B | o ﬁ))(is 2 pulse output B
18b 18a 18b gﬁ:r”f deviation pulse | o éléi:rz deviation pulse
17b | Pulse output GND 17a | Pulse output GND 17b gﬁ:ﬁgz\gﬁﬁon pulse | ,._ gﬁ:rz(gﬁg?ﬁon pulse
16b 16a 16b ﬁ’)‘is 3 Z-phase input | 4o ﬁ;(is 1 Z-phase input
15b 15a 15b f‘;x)is 3 Z-phase input | f‘;x)is 1 Z-phase input
14b 14a 14b f‘;x)is 3 pulse output A |, f‘;x)is 1 pulse output A
13b 13a 13b f‘f)(is 3 pulse output A | . é>)<is 1 pulse output A
12b 12a 12b f\j)is 3pulseoutputB | . f\+x)is 1 pulse output B
11b 11a 11b ‘EXiS 3pulseoutputB | é))(is 1 pulse output B
10b 10a top | AXis 3 deviation pulse [yq, | Axis T deviation pulse
% Deviation pulse clear 9a Deviation pulse clear 9b Axis 3 deviation pulse 9a Axis 1 deviation pulse
GND GND clear (GND) clear (GND)
8b E‘)l(t\e;rinnal power 8a E‘)l(t\e;rinnal(goNv[;?r 8b | External power 5 Vin 8a (Eé(;\?g;al power 5 Vin
7b 7a 7b | Axis 4 origin input 7a | Axis 2 origin input
6b 6a 6b ﬁ);ijf forward limit 6a ﬁ])gﬁtz forward limit
5b 5a 5b ﬁ);ijf reverse limit 5a ﬁ])gﬁtz reverse limit
4b 4a 4b | Axis 3 origin input 4a | Axis 1 origin input
3b 3a 3b iﬁ:;iﬁﬁ forward limit 3a i;:sﬁn forward limit
2b 2a 2 iﬁ:;iﬁﬁ reverse limit 2a i;:sﬁn reverse limit
1b 1a 1b ggr:‘]t:]gtninpm 1a (C:Ié);t:]gtninput

* A blank field indicates no changes.
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Table Appx. 1.3

External Connections: Connectors for Axes 5 to 8

F3YP28-0P F3YP18-ON
24b 24a 24b é))(is 4 Z-phase input 24a é))(is 2 Z-phase input
23b 23a 23b f\j)is 4 Z-phase input | . f\+x)is 2 Z-phase input
22b 22a 22b f\j)is 4 pulse output A |, f\+x)is 2 pulse output A
21b 21a 21b A_xis 4 pulse output A | 5, ﬁ;)ds 2 pulse output A
20b 20a 20b ﬁrx)is 4 pulse output B | ﬁ:()is 2 pulse output B
19b 19a 19b f_;‘is 4 pulse output B | o ﬁ))(is 2 pulse output B
18b 18a 18b gﬁ:r”f deviation pulse | o él)::‘iasrz deviation pulse
17b | Pulse output GND 17a | Pulse output GND 17b Sﬁjr“(é%?m” pulse | ,._ ﬁl)g:rZ(gE\g?tion pulse
16b 16a 16b ﬁ))(is 3 Z-phase input 16a ﬁ))(is 1 Z-phase input
15b 15a 15b f‘;x)is 3 Z-phase input | .. f‘;x)is 1 Z-phase input
14b 14a 14b f:x)is 3 pulse output A 14a f:x)is 1 pulse output A
13b 13a 13b é))(is 3 pulse output A 13a é))(is 1 pulse output A
12b 12a 12b f\j)is 3pulseoutputB | f\+x)is 1 pulse output B
11b 11a 11b é;“s 3pulseoutputB | é))(is 1 pulse output B
10b 10a top | AXis 3 deviation pulse [yq, | Axis T deviation pulse
% Deviation pulse clear 9a Deviation pulse clear 9b Axis 3 deviation pulse 9a Axis 1 deviation pulse
GND GND clear (GND) clear (GND)
8b E‘)l(t\e;rinnal power 8a E‘)l(t\e;rinnal(goNv[;?r 8b | External power 5 Vin 8a (Eé(;\?g;al power 5 Vin
7b 7b | Axis 4 origin input 7a | Axis 2 origin input
6b 6b ﬁ){(}iﬁf forward limit 6a ﬁ:;()iﬁtz forward limit
5b 5b ﬁ){(}iﬁf reverse limit 5a ﬁ:;()iﬁtz reverse limit
4b 4b | Axis 3 origin input 4a | Axis 1 origin input
3b 3b iﬁ);iﬁt?) forward limit 3a iﬁ:;ijn forward limit
2b 2 iﬁ);iﬁt?) reverse limit 2a iﬁ:;ijn reverse limit
t | Cortect e ta | Cortectnpu

* A blank field indicates no changes.
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B Appendix 1.2.1 External power/pulse output ground

F3YP22-0P, F3YP24-0P, and F3YP28-0P have been changed to a 24 V DC external
power supply for pulse output. (F3YP14-ON and F3YP18-0 are 5V DC.)

Further, the insulated DC/DC ground inside the module is connected to all connectors as
the pulse output ground. If the pulse output is received by a line receiver, connect the

pulse output ground to the ground of the other device.

Pulse Output

14a Pulse Output A+

13a_Pulse Output A-

12a Pulse Output B+

External Power
Monitoring

It

>k
~

113 pyise Output B-

—O

17a/17b Pulse Output GN

DC/DC

8b External 24V in

24VDC

8a External 24 Vin (GND)

L
I

Figure Appx. 1.1 External Power/Pulse Output Ground for F3YP22-0P, F3YP24-0P, and
F3YP28-0P

Pulse Output

14a Pulse Output A+

13a_Pulse Output A-

122 pyise Output B+

112 pyise Output B-

S F
~

8b External power 5V in

5VDC

External power 5 V in
8a (GND)

1

-

Figure Appx.

1.2

External Power Input for F3YP14-0N and F3YP18-ON

IM 34MO6H55-04E  1st Edition : Jan.31.2013-00



Appx. 1-6

B Appendix 1.2.2 Deviation pulse clear signals

F3YP22-0P, F3YP24-0P, and F3YP28-0P have a shared ground for deviation pulse clear
signals. (F3YP14-0ON and F3YP18-0 have independent grounds for each axis.)

R 10a:Axis 1 deviation pulse clear
i 9a:Deviation pulse clear GND

Figure Appx. 1.3  Deviation Pulse Clear Signals for F3YP22-0P, F3YP24-0P, and F3YP28-0P

18a:Axis 2 deviation pulse clear

18a:Axis 2 deviation pulse clear

Y,

17a:Axis 2 deviation pulse clear GND

10a:Axis 1 deviation pulse clear

Y,

9a:Axis 1 deviation pulse clear GND

Figure Appx. 1.4  Deviation Pulse Clear Signals for F3YP14-ON and F3YP18-ON
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Appx. 1.3 Added Command Codes

Table Appx. 1.4

List of Added Command Codes

Command

code Command Function See Also
10 Start Positioning with Resetting Current Resets the current position to 0 and starts a 8-51
Position positioning operation.
17 Change Target Position with Resetting Current | Resets the target position of the current operation 8-55
Position to 0 and changes the target position.
20 Start Positioning with Position Data Record Performs a positioning operation based on data in 8-39
a position data record.
Change Target Position with Position Data Changes the target position based on data in a
27 s 8-47
Record position data record.
. Sets the override setting value and changes the
300 Set Override target speed to 1% to 500% of the current value. 8-78
400 Start Speed Control Starts a speed control operation. 8-59
Clears the current position to 0 during a speed
Speed Control to Position Control control operation, switches to position control, and
401 . o " . 8-63
(with a current position zero reset) performs a position control operation to the target
position.
s Switches from speed control to position control,
402 (Sva?::ufgr;:?:etgtpgsslittli%% ?:sr:etg) I and performs a position control operation to the 8-63
P target position.
500 Start MPG Mode Switches the operating mode to manual pulse 8-15
generator mode.
501 Stop MPG Mode Stops manual pulse generator mode. 8-15
I . . Specifies a trigger condition and executes a Start 8-35
1000 Start Positioning with Trigger Positioning command. 8-81
. . Specifies a trigger condition and executes a 8-68
1001 Decelerate and Stop with Trigger Decelerate and Stop command. 8-81
o . . . Specifies a trigger condition and executes a Start )
1010 Start Posmo.n.mg with Trigger and Resetting Positioning with Resetting Current Position 8-51
Current Position 8-81
command.
1020 Start Positioning with Position Data Record Specifies a trigger condition and executes a Start 8-39
with Trigger Positioning with Position Data Record command. 8-81
. . Specifies a trigger condition and executes a Start 8-74
1400 Start Speed Control with Trigger Speed Control command. 8-81
. . . Specifies a trigger condition and executes a
1401 Sp_eed Control to P_o_smon Control with Trigger Speed Control to Position Control command (with 8-63
(with a current position zero reset) " 8-81
a current position zero reset).
o . . Specifies a trigger condition and executes a )
1402 Speed Control to POS'.t'.On Control with Trigger Speed Control to Position Control command 8-63
(without a current position reset) 8-81

(without a current position reset).
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Appendix 2. Handling Compatible Speed
Units for F3YP14-0N/
F3YP18-ON

The positioning module supports two types of units of speed data. You can specify the
unit of speed data by the command speed unit selection of the Speed Mode Selection
registered parameter. Usually specify "1: pulse/s". "0: (1/65536) pulse/ms" is the unit of
speed supported for compatibility with the F3YP14-ON and F3YP18-0N positioning
modules. Select this unit only when you use a program coded for the previous models.

Appx. 2.1 Fixed-decimal Point Data

Speed data with unit [(1/65536) pulse/ms] is fixed-point data with 1 word (16 bits) for the
integer part and 1 word (16 bits) for the fractional part. The smaller data position number
contains the low-order word, and the larger data position number contains the high-order
word.

Bits for the integer part of the binary data designate the values for 1, 2, 4 ... whilst bits
for the fractional part designate the values for 1/2, 1/4, 1/8, etc. If the integer and the
fractional parts consist of 16 bits each, the least significant bit in the fractional part
represents 1/65536, which means that the data is 32-bit (long-word) with a unit of
1/65536.Negative numbers are expressed as complements of 2, like regular binary data.

Table Appx. 2.1

bit 31(MSB) 30 17 | 16 15 | 14 1 0(LSB)
Value Sign bit 16384 2 1 12 | 1/4 1/32768 | 1/65536
High-order word Low-order word

- Example of fixed point data

When setting speed data of 123.45 [pulse/ms] (=123450 [pulses/s]),

123.45 x 65536 = 8090419.2 [(1/65536) pulse/ms]. Thus, we should set 8090419
as long-word data. The high-order word of this data is 123 because
8090419 = 65536 = 123. The low-order word is the remainder, i.e., 29491.
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Appx. 2.2 Speed Data Conversion Program 1

Here, we show a sample sequence program for converting speed data in [pulses/s] into
unit [(1/65536) pulse/ms]. Let DO001 (long-word data) be the original data ([pulses/s]).

(1) Divide DO001 by 1000 (long-word division) and store the result in DO011.

In this case, since the maximum value of D0001 is 8,000,000 (8 Mpps) and it is
positive, the maximum value of the result is 8000 and the high-order word (D0012)

is always 0.

The low-order word of the result of the division (D0011) will become the high-order
word (the integer which is 16 bits long) of the value ([(1/65536) pulse/ms]) to be set
in the positioning module.

Store the remainder in D0013 (the low-order word) and D0014 (the high-order word).
Since the divisor is 1000, the maximum value of the remainder is 999 and the high-
order word of the remainder (D0014) is always 0.

L

4| D00011 | = | D000 | / | 1000 |

Computation result

D00014 D00013 D00012 D00011
0 Remainder 0 High-order setting data

(2) Multiply the remainder by 65536 and divide it again by 1000. A useful tip: the
remainder is in D0013 and D0012 is always 0; thus, if we treat D0012 as a long-
word data (high-order word in D0012 and low-order word in D0013), its value is
already the result of multiplying the remainder by 65536. Therefore, in order to
multiply the remainder by 65536 and then divide it again by 1000, we only need to
divide D0012 by 1000 (long-word division). Store the result of this division into
D0021.

D0012 (long word) has a maximum value of 999 x 65536; dividing by 1000 gives

65470 maximum so the high-order word (D0022) is always 0. Thus, D0021 is the
low-order word (16-bit fractional part) of the data [(1/65536) pulse/ms] to be set in
the positioning module and the remainder is discarded.

L |
—{ pgees = [ pooo12 [/ | 1000 |
[ DOtuzT = [ DUUUTZ | / | 1000 |
Computation result
D00024 D00023 D00022 D00021
0 Remainder 0 Low-order setting data

(3) Combine the contents of D0011 and D0021 into long-word data ([(1/65536)
pulse/ms]).

To do this, you need to perform long-word division twice and transfer the resulting
high-order and low-order words to D0032 and D0031, respectively.

D0011-D0014 and D0021-D0024 are work areas.

| wmov | pooot1 | Dooos2 |

| MOV | D00021 | D00031 |

Computation result

D00032 D00031
High-order setting data | Low-order setting data
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- Inthe case of 123450 [pulse/s]
(1) D0011 = 123450/1000 (long-word division)

D00014 D00013 D00012 D00011
0 450 0 123
29491200 (=450%x65536)
(2) D0021 = 29491200/1000 (long-word division)
D00024 D00023 D00022 D00021
0 200 0 29491

From the results, the high-order word of the long-word data ([(1/65536) pulse/ms]) to be
set in the positioning module is 123, and the low-order word is 29491.

Appx. 2.3 Speed Data Conversion Program 2

To convert data in [(1/65536) pulse/ms] units into data in [pulses/sec] units, multiply the
data by 1000 using a long word operation, ignore the lowest-order word and the highest-
order word and use the second and the third words as long word data.

Let DO001 be long word data in [(1/65536) pulse/ms] units. The operation is as follows.

L
—— Dooo11 | = | poooot | x | 1000 |
Computation result
D00014 D00013 | D00012 D00011
Resulting long word [pulse/ms] Truncated
portion
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Appendix 3.

Appx. 3.1 Input relay

Table Appx. 3.1 lists the input relays available in this positioning module.
An interrupt signal can be sent to the CPU module by changing the state of an input

relay from off to on.

Input/Output Relays

Note that "O0O00O" in the table represents the number of the FA-M3 slot where the
positioning module is installed.

For the F3YP28-0P module, when you need to send a counter status change (e.g.,
counter coincidence detection and external counter latch request) to the CPU module by
using input relays, you can assign Stop Immediately ACK relays for positioning functions
to the input relays. For the F3YP28-0P module, when you use the counter input relays,
the Stop Immediately ACK relays for axes 5 to 8 become unavailable.

Table Appx. 3.1

List of Input Relays

Input Relay
No.

Signal

Description

Relationship with Other Relays

XOoaoon

AX1 Execute Command ACK

Turns on when command execution for axis 1
is successfully completed.

Turning off YOOO33 turns off this
relay.

Turns on when command execution for axis 2

Turning off YOIOO34 turns off this

/Counter Input Relay 4

XOOO02 [AX2 Execute Command ACK |.
is successfully completed. relay.
Turns on when command execution for axis 3 |Turning off YOOOO35 turns off this
XOOOo3 |AX3 Execute Command ACK is successfully completed. relay.
XOOO04 | AX4 Execute Command ACK Turns on when command execution for axis 4 |Turning off YOOO36 turns off this
is successfully completed. relay.
XOOO05 | AX5 Execute Command ACK Turns on when command execution for axis 5 |Turning off YOOO37 turns off this
is successfully completed. relay.
Turns on when command execution for axis 6 |Turning off YOOOOO38 turns off this
XOOOo06 [AX6 Execute Command ACK is successfully completed. relay.
XOOO07  |AX7 Execute Command ACK Turns on when command execution for axis 7 |Turning off YOOO39 turns off this
is successfully completed. relay.
XOOO08 | AX8 Execute Command ACK Turns on when command execution for axis 8 |Turning off YOOO40 turns off this
is successfully completed. relay.
XOOD09 |AX1 Stop Immediately ACK Turns_on yvhen a Stop Immediately command |Turning off YOOOO41 turns off this
for axis 1 is successfully completed. relay.
. Turns on when a Stop Immediately command |Turning off YOOOO42 turns off this
XOOO10 | AX2 Stop Immediately ACK for axis 2 is successfully completed. relay.
XOOO11  |AX3 Stop Immediately ACK Turns.on \{vhen a Stop Immediately command |Turning off YOOO43 turns off this
for axis 3 is successfully completed. relay.
XOOO12 |AX4 Stop Immediately ACK Turns_on yvhen a Stop Immediately command |Turning off YOO O44 turns off this
for axis 4 is successfully completed. relay.
Turns on when a Stop Immediately command . .
XxOOO13™ AX5 Stop Immediately ACK [for axis 5 is successfully completed. ;I;JI;nlng off YLILILI4S turns off this
/Counter Input Relay 1 /Turns on the flag assigned to the counter n y-
relay 1.
Turns on when a Stop Immediately command . .
xOooi4™ AX6 Stop Immediately ACK |for axis 6 is successfully completed. ;I;Jlgnlng off YLILILI46 turns off this
/Counter Input Relay 2 /Turns on the flag assigned to the counter n y-
relay 2.
Turns on when a Stop Immediately command . .
XxOOO15™ AX7 Stop Immediately ACK [for axis 7 is successfully completed. ;I;JI;nlng off YOLLI47 turns off this
/Counter Input Relay 3 /Turns on the flag assigned to the counter n y-
relay 3.
Turns on when a Stop Immediately command . .
. o Turning off YOOO48 turns off this
XxOoo1e! AX8 Stop Immediately ACK |for axis 8 is successfully completed. relay.

/Turns on the flag assigned to the counter
relay 4.

/-
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Inpu:lselay Signal Description Relationship with Other Relays
XOOO17 |AX1 Error Detected Turns on when an error occurs on axis 1. -
XOOO18 [AX2 Error Detected Turns on when an error occurs on axis 2. -
XOOO19 [AX3 Error Detected Turns on when an error occurs on axis 3. -
XOOO20 |AX4 Error Detected Turns on when an error occurs on axis 4. -
XO0O0O21 [AX5 Error Detected Turns on when an error occurs on axis 5. -
XO0OO22 [AX6 Error Detected Turns on when an error occurs on axis 6. -
XOOO23 |AX7 Error Detected Turns on when an error occurs on axis 7. -
XOOO24 [AX8 Error Detected Turns on when an error occurs on axis 8. -

. Turns on when a positioning operation for axis
XOOO25 [AX1 Positioning Completed 1is completed. -
XOOO26  |AX2 Positioning Completed Tgrns on when a positioning operation for axis
2 is completed.
XOOO27 |AX3 Positioning Completed Tgrns on when a positioning operation for axis |
3 is completed.
XOOO28 |AX4 Positioning Completed Tqrns on when a positioning operation for axis |_
4 is completed.
XOOO29 |AXS Positioning Completed Tqrns on when a positioning operation for axis |
5 is completed.
XOOO30 |AX6 Positioning Completed Tgrns on when a positioning operation for axis |
6 is completed.
XOOO31 |AX7 Positioning Completed Tqrns on when a positioning operation for axis |_
7 is completed.
XOOO32 |AX8 Positioning Completed Turns on when a positioning operation for axis |_

8 is completed.

*1: For the F3YP22-0P and F3YP24-0P modules, these input relays work as the counter input relays 1 to 4.
For the F3YP28-0P module, you can select whether to use them as the Stop Immediately ACK relays for positioning
functions or as the counter input relays 1 to 4.
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Appx. 3.2 Output relay

Table Appx. 3.2 lists the output relays available in this positioning module.

Note that "O0O00O" in the table represents the number of the FA-M3 slot where the
positioning module is installed.

Table Appx. 3.2

List of Output Relays

Output Relay

No Signal Description Relationship with Other Relays
YOOO33 |AX1 Execute Command Request to execute a command for axis 1 Turn this relay off after confirming

q that XOOOO01 has turned on.
YOOO34 |AX2 Execute Command Request to execute a command for axis 2 Turn this relay off after confirming

q that XOOOO02 has turned on.
YOOO35 |AX3 Execute Command Request to execute a command for axis 3 Turn this relay off after confirming

q that XOOOO3 has turned on.
AX4 Execute Command . Turn this relay off after confirming

YOOOs36 Request to execute a command for axis 4 that XOOODI04 has turned on.
AX5 Execute Command . Turn this relay off after confirming

YOOosz Request to execute a command for axis 5 that XOOOIDI05 has turned on.
AX6 Execute Command . Turn this relay off after confirming

YOOOs3s Request to execute a command for axis 6 that XOICIEI06 has turned on.
AX7 Execute Command . Turn this relay off after confirming

YOOOs39 Request to execute a command for axis 7 that XOODI07 has turned on.
AX8 Execute Command . Turn this relay off after confirming

YOOO40 Request to execute a command for axis 8 that XCIODIO8 has turned on.
. s . Turn this relay off after confirming

YOOO41 |AX1 Stop Immediately Request to stop axis 1 immediately that XOICIEI09 has turned on.
. s . Turn this relay off after confirming

YOOO42 |AX2 Stop Immediately Request to stop axis 2 immediately that XOODI10 has turned on.
. n . Turn this relay off after confirming

YOOO43 |AX3 Stop Immediately Request to stop axis 3 immediately that XOODI11 has turned on.
. L . Turn this relay off after confirming

YOODO44 |AX4 Stop Immediately Request to stop axis 4 immediately that XOOD12 has turned on.
. e . Turn this relay off after confirming

YOOO45 |AX5 Stop Immediately Request to stop axis 5 immediately that XOOODI13 has turned on.
. s . Turn this relay off after confirming

YOOO46 |AX6 Stop Immediately Request to stop axis 6 immediately that XOOODI14 has turned on.
. Lo . Turn this relay off after confirming

YOOO47 |AX7 Stop Immediately Request to stop axis 7 immediately that XOOD15 has turned on.
YOODO48 |AX8 Stop Immediately Request to stop axis 8 immediately Turn this relay off after confirming

that XOOOO16 has turned on.

Output Relay

No. Signal Description Relationship with Other Relays
YOOO49 [AX1 Forward Jog Forward jog request for axis 1
YOODOS50 [AX2 Forward Jog Forward jog request for axis 2
YOOO51 |AX3 Forward Jog Forward jog request for axis 3
YOOO52 [AX4 Forward Jog Forward jog request for axis 4
YOOO53  [AX5 Forward Jog Forward jog request for axis 5
YOOO54 |AX6 Forward Jog Forward jog request for axis 6
YOOOS55 |[AX7 Forward Jog Forward jog request for axis 7
YOODO56 [AX8 Forward Jog Forward jog request for axis 8
YOOO57 |AX1 Reverse Jog Reverse jog request for axis 1
YOOO58 |AX2 Reverse Jog Reverse jog request for axis 2
YOOO59 |AX3 Reverse Jog Reverse jog request for axis 3
YOODO60 |AX4 Reverse Jog Reverse jog request for axis 4
YOOO61 |AX5 Reverse Jog Reverse jog request for axis 5
YOOO62 |AX6 Reverse Jog Reverse jog request for axis 6
YOOO63 |AX7 Reverse Jog Reverse jog request for axis 7
YOOO64 |AX8 Reverse Jog Reverse jog request for axis 8
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Appendix 4. List of Parameters/Statuses

The overall configuration for parameters and statuses that are required when using this
module are shown in Table Appx. 4.1. For details, see Appendix 4.1 to0 4.7.

Table Appx. 4.1

Layout of the Parameter and Status Areas

Data Position No.
(Word Basis)

Description

0001 to 0040
0041 to 0080
0081 to 0100

AX1 Registered Parameters
AX1 Command Parameters
AX1 Status

0101 to 0140
0141 to 0180
0181 to 0200

AX2 Registered Parameters
AX2 Command Parameters
AX2 Status

0201 to 0240
0241 to 0280
0281 to 0300

AX3 Registered Parameters
AX3 Command Parameters
AX3 Status

0301 to 0340
0341 to 0380
0381 to 0400

AX4 Registered Parameters
AX4 Command Parameters
AX4 Status

0401 to 0440
0441 to 0480
0481 to 0500

AX5 Registered Parameters
AX5 Command Parameters
AX5 Status

0501 to 0540
0541 to 0580
0581 to 0600

AX6 Registered Parameters
AX6 Command Parameters
AX6 Status

0601 to 0640
0641 to 0680
0681 to 0700

AX7 Registered Parameters
AX7 Command Parameters
AX7 Status

0701 to 0740
0741 to 0780
0781 to 0800

AX8 Registered Parameters
AX8 Command Parameters
AX8 Status

0801 to 0980

Counter Parameters and Statuses

0981 to 1000

Common Statuses for All Axes

1001 to 1100

AX1 Position Data Record

1101 to 1200

AX2 Position Data Record

1201 to 1300

AX3 Position Data Record

1301 to 1400

AX4 Position Data Record

1401 to 1500

AX5 Position Data Record

1501 to 1600

AX6 Position Data Record

1601 to 1700

AX7 Position Data Record

1701 to 1800

AX8 Position Data Record

1801 to

(System reserved)
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Appx. 4.1 Registered Parameter

Table Appx. 4.2 List of Registered Parameters

See

Data Position No. A
Parameter Description Also

(Word Basis)

Bit 0: Maximum speed selection
0: Standard mode, 1: High-speed mode
Bit 1: Command speed unit selection
*01 Speed Mode Selection 0: (1/65536) pulse/ms, 1: pulse/s 6-5
Bit 2: Acceleration/deceleration time unit selection
0: ms, 1: 0.01 ms (10 us)
[Factory default: 0]

0: CW/CCW pulse
1: Travel/direction
2: Phase A/B (x4)
3: Phase A/B (x2)
4: Phase A/B (x1)
[Factory default: 0]

*02 Pulse Output Mode 6-7

0: Forward movement produces CW pulse output
*03 Motor Direction Selection 1: Reverse movement produces CW pulse output 6-8
[Factory default: 0]

$0000 or greater (bit data for each contact)
*04 Contact Input Setting (Settings for NO contact, NC contact, and filter) 6-8
[Factory default: 0]

-2,147,483,648 to 2,147,483,647 [pulses]

0506 Forward Limit [Factory default: 2,147,483,647]

-2,147,483,648 to (Forward Limit -1) [pulses]

"07/°08 Reverse Limit [Factory default: -2,147,483,648]

1 to 7,996,000 [pulse/s]

1 to 524,025,856 [(1/65536) pulse/ms]

(The unit varies depending on the setting of the
*09/*10 Speed Limit command speed unit selection of the Speed Mode 6-9
Selection. The upper limit is restricted by the maximum
speed selection and the pulse output mode.)

[Factory default: 32,751,616 [(1/65536) pulse/ms]]

0: Use origin switch
*11 AOS Mode 1: Do not use origin switch (limit switch) 6-9
[Factory default: 0]

0: Reverse, 1: Forward

12 AOS Direction [Factory default: 0] 6-9
540 1 to Speed Limit [command speed unit "] .
1314 AOS Speed 1 [Factory default: 655360 [(1/65536) pulse/ms]] 6-10
P 1 to AOS Speed 1 [command speed unit ] .
1516 AOS Speed 2 [Factory default: 65536 [(1/65536) pulse/ms]] 6-10
PP 0 to AOS Speed 2 [command speed unit ']
17118 AQS Startup Speed [Factory default: 0 [(1/65536) pulse/ms]] 6-10
* . ) 0 to 32767 [acceleration/deceleration time unit*?]
19 AOS Acceleration Time [Factory default: 1000 [ms]] 6-10
. . ) 0 to 32767 [acceleration/deceleration time unit*?]
20 AOS Deceleration Time [Factory default: 1000 [ms]] 6-11
*21 AOS Z-phase Edge 0: Rising edge, 1: Falling edge 6-11
Selection [Factory default: 0]
%99 AOS Z-phase Search 0 to 32767 [pulses] 6-11
Count [Factory default: 0]
*03/*04 AOS Z-phase Search 0to 2,147,483,647/A0OS Z-phase Search Count [pulses] 6-11
Range [Factory default: 2,147,483,647]
%05 AQOS Deviation Pulse Clear | 0to 32767 [ms] 6-12
Time [Factory default: 1000]
*06/*27 AOS Offset -2,147,483,648 .to 2,147,483,647 [pulses] 6-12
[Factory default: 0]
" Do not set a value other than 0.
28 (System reserved) [Factory default: 0] )
0: Detect an overflow error during jogging or MPG mode
%99 Unlimited Rotation Setting 1: Do not detect an overflow error during jogging or MPG 6-12

mode
[Factory default: 0]

0: Do not use Z-phase filter

1: Use at frequency of 1 Mpps or less
*30 Z-phase Setting 2: Use at frequency of 500 Kpps or less. 6-13
3: Use at frequency of 100 Kpps or less.
[Factory default: 0]
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0: Automatic output (the output is performed according to
the deviation pulse clear time during manual origin

*31 Deviation Pulse Clear search or automatic origin search.)

Setting 1: Program output (the output is performed in any timing
by a program.)

[Factory default: 0]

6-13

. Do not set a value other than 0.
32 (System reserved) [Factory default: 0] )

0to 2,147,483,647 [command speed unit 1/ms]

33734 Acceleration Setting [Factory default: 32751 [(1/65536) pulse/ms/ms]]

0to 2,147,483,647 [command speed unit 1/ms]

35736 Deceleration Sefting [Factory default: 32751 [(1/65536) pulse/ms/ms]]

P Do not set a value other than 0.
37/*38 (System reserved) [Factory default: 0] -

0: Do not detect errors on external power source for
pulse output

Pulse Output External 1: Detect errors on external power source for pulse

*39 Power Source Detection output 6-14

Setting (Only the setting for axis 1 is valid. The setting for axis 1

is applied also to axes 2 to 8.)

[Factory default: 0]

. Do not set a value other than 0.
40 (System reserved) [Factory default: 0] ]

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

*1: The command speed unit is the unit selected for the command speed unit selection of the Speed Mode Selection
registered parameter.

*2: The acceleration/deceleration time unit is the unit selected for the acceleration/deceleration time unit selection of the
Speed Mode Selection registered parameter.
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Appx. 4.2 Command Parameters

Table Appx. 4.3

List of Command Parameters

Data Position No. Parameter Description See
(Word Basis) P Also
*41 Command Code 0 to 32,767 6-22
In direct operation:
49 Target Position Mode 0: Absolute position, 1: Incremental position 6-23
/Position Data Record No. In position data record operation:
1 to 10 [Position data record number]
*43/*44 Target Position Reverse limit to forward limit [pulses] 6-23
45 Accel/Decel Mode 0: Trapezqdal acceleratlon/dgceIeratlon (Wlth startup 6-23
speed), 1: S-shape acceleration/deceleration
In position control mode: 9
“46/*47 Target Speed 1 to Speed Limit [co.mmand speed unit '] 6-23
In speed control mode: .
-(Speed Limit) to Speed Limit [command speed unit']
. . ) 0 to 32,767 [acceleration/deceleration time unit Z],
48 Acceleration Time -1: Default acceleration 6-24
- n n IPR2
49 Deceleration Time 0 t.o 32,767 [acceIeratlon/deceleratlon time unit 7], 6-24
-1: Default deceleration
. 0 to target speed [command speed unit ] .

50751 Startup Speed (valid only for trapezoidal acceleration/deceleration) 6-25
*52 Origin Search Mode $0000 to $OFFF (Specify details as bit data.) 6-25
*53 Origin Search Direction 0: Reverse, 1: Forward 6-25
*54 Z-phase Edge Selection 0: Rising edge, 1: Falling edge 6-25
*55 Z-phase Search Count 0 to 32,767 [pulses] 6-26
*56/*57 Z-phase Search Range 0to0 2,147,483,647/Z-phase Search Count [pulses] 6-26
*58 Deviation Pulse Clear Time | 0 to 32,767 [ms] 6-26
*59 (System reserved) Do not set a value other than 0. -
*60 Vanual Pulse Generator M | _35 768 to 32,767 6-27
61 Manual Pulse Generator N 1to 32,767 6-27

Value

*62 ll\:/:ﬁg:Jal Pulse Generator 0 to 10,000 [ms] 6-27
0: Software trigger
1: Contact input trigger

*63 Trigger Setting 2: Counter status trigger 6-27
3: Counter zone coincidence trigger
4: Positioning Completed input relay trigger
0, 1to 8 axes

*64 Trigger Axis Setting (If set to 0, an axis from which the command is issued is 6-28
used.)
0: Reverse limit input

*65 Trigger Contact Setting 1: Forward limit input 6-28
2: Origin input

* Counter Status Trigger . :

66 Setting $0000 or greater (bit data) 6-28
" Counter Zone Coincidence .

67 Trigger Setting $0000 or greater (bit data) 6-29
*68 (System reserved) Do not set a value other than 0. -
*69 Preset Override Value 1 to 500 [%] 6-29
*70 to *76 (System reserved) Do not set a value other than 0. -
*77°2 Software Trigger Request™ 1:A softwgre trigger is activated by writing "1" during a 6-29

software trigger wait state.
0: Deviation pulse clear signal Off
782 Deviation Pulse Clear 1: Deviation pulse clear signal On 6-29
Request” (Valid only when program output is selected for the
Deviation Pulse Clear Setting registered parameter.)
*79 to *80 (System reserved) Do not set a value other than 0. -

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.

*1: The command speed unit is the unit selected for the command speed unit selection of the Speed Mode Selection

registered parameter.
*2: The acceleration/deceleration time unit is the unit selected for the acceleration/deceleration time unit selection of the

Speed Mode Selection registered parameter.

*3: Unlike other parameters, Software Trigger Request and Deviation Pulse Clear Request are not the parameters to be set

when a command is executed, but are used to start a specific operation immediately when a value is set to them.
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Appx. 4.3 List of Position Data Records

Table Appx. 4.4

List of Position Data Record (Table Number 1 for Axis 1)

Data Position No. e See
(Word Basis) Parameter Description Also
- 0: Using ABS position, 1: Using INC position .
1001 Target Position Mode [Factory default: 0] 6-31
- Reverse limit to forward limit [pulses] .
1002/1003 Target Position [Factory default: 0] 6-31
0: Trapezoidal acceleration/deceleration (With startup
1004 Accel/Decel Mode speed), 1: S-shape acceleration/deceleration 6-31
[Factory default: 0]
1 to Speed Limit [command speed unit ']
1005/1006 Target Speed [Factory default: 0] 6-31
0 to 32,767 [acceleration/deceleration time unit™],
1007 Acceleration Time -1: Default acceleration 6-31
[Factory default: 0]
0 to 32,767 [acceleration/deceleration time unit <],
1008 Deceleration Time -1: Default deceleration 6-31
[Factory default: 0]
0 to target speed [command speed unit '] .
1009/1010 Startup Speed [Factory default: 0] 6-32

*1: The command speed unit is the unit selected for the command speed unit selection of the Speed Mode Selection

registered parameter.
*2: The acceleration/deceleration time unit is the unit selected for the acceleration/deceleration time unit selection of the

Speed Mode Selection registered parameter.

Table Appx. 4.5

Axis No. | Record No. | Data position No.
Axis 1 1 1001 to 1010
Axis 1 2 1011 to 1020
Axis 1 3 1021 to 1030
Axis 1 4 1031 to 1040
Axis 1 5 1041 to 1050
Axis 1 6 1051 to 1060
Axis 1 7 1061 to 1070
Axis 1 8 1071 to 1080
Axis 1 9 1081 to 1090
Axis 1 10 1091 to 1100
Axis No. | Record No. Data position No.
Axis 2 1 1101 to 1110
Axis 2 2 1111 to 1120
Axis 2 3 1121 to 1130
Axis 2 4 1131 to 1140
Axis 2 5 1141 to 1150
Axis 2 6 1151 to 1160
Axis 2 7 1161 to 1170
Axis 2 8 1171 to 1180
Axis 2 9 1181 to 1190
Axis 2 10 1191 to 1200
Axis No. | Record No. Data position No.
Axis 3 1 1201 to 1210
Axis 3 2 1211 to 1220
Axis 3 3 1221 to 1230
Axis 3 4 1231 to 1240
Axis 3 5 1241 to 1250
Axis 3 6 1251 to 1260
Axis 3 7 1261 to 1270
Axis 3 8 1271 to 1280
Axis 3 9 1281 to 1290
Axis 3 10 1291 to 1300
Axis No. | Record No. | Data position No.
Axis 4 1 1301 to 1310
Axis 4 2 1311 to 1320
Axis 4 3 1321 to 1330
Axis 4 4 1331 to 1340
Axis 4 5 1341 to 1350
Axis 4 6 1351 to 1360
Axis 4 7 1361 to 1370
Axis 4 8 1371 to 1380
Axis 4 9 1381 to 1390
Axis 4 10 1391 to 1400

Position Data Records and First Data Position Numbers

Axis No. | Record No. Data position No.
Axis 5 1 1401 to 1410
Axis 5 2 1411 to 1420
Axis 5 3 1421 to 1430
Axis 5 4 1431 to 1440
Axis 5 5 1441 to 1450
Axis 5 6 1451 to 1460
Axis 5 7 1461 to 1470
Axis 5 8 1471 to 1480
Axis 5 9 1481 to 1490
Axis 5 10 1491 to 1500
Axis No. | Record No. Data position No.
Axis 6 1 1501 to 1510
Axis 6 2 1511 to 1520
Axis 6 3 1521 to 1530
Axis 6 4 1531 to 1540
Axis 6 5 1541 to 1550
Axis 6 6 1551 to 1560
Axis 6 7 1561 to 1570
Axis 6 8 1571 to 1580
Axis 6 9 1581 to 1590
Axis 6 10 1591 to 1600
Axis No. | Record No. Data position No.
Axis 7 1 1601 to 1610
Axis 7 2 1611 to 1620
Axis 7 3 1621 to 1630
Axis 7 4 1631 to 1640
Axis 7 5 1641 to 1650
Axis 7 6 1651 to 1660
Axis 7 7 1661 to 1670
Axis 7 8 1671 to 1680
Axis 7 9 1681 to 1690
Axis 7 10 1691 to 1700
Axis No. | Record No. Data position No.
Axis 8 1 1701 to 1710
Axis 8 2 1711 to 1720
Axis 8 3 1721 t0 1730
Axis 8 4 1731 to 1740
Axis 8 5 1741 to 1750
Axis 8 6 1751 to 1760
Axis 8 7 1761 to 1770
Axis 8 8 177110 1780
Axis 8 9 1781 to 1790
Axis 8 10 1791 to 1800
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Appx. 4.4 List of Statuses for Each Axis/ICommon
Statuses for All Axes

Table Appx. 4.6 Statuses for Each Axis (Word Basis)

Data Position No. Status Description See

(Word Basis) Also

*81/*82 Target Position Status -2,147,483,648 to 2,147,483,647 [pulses] 6-35

*83/84 Current Position Status -2,147,483,648 to 2,147,483,647 [pulses] 6-35

*85/*86 Current Speed Status -(Speed Limit) to Speed Limit [command speed unit '] 6-35

*87 Contact Input Status States of contact inputs (bit data) 6-36

*88 Error Status Error information when an error occurs 6-36

*89 Warning Status Warning information when a warning is raised 6-36

*90 Origin Search Status Status related to an origin search operation 6-36
Operation status such as accelerating, decelerating, and

*91 Extended Status changing speed 6-37

(bit data)
*92/*93 ItlIO. of Write Operations o | /1,6 starts from 0 [times] 6-37
ash Memory
*94 g;rtrue;t Override Value 1 to 500 [%] 6-37

The symbol ™' represents the value of (axis number -1). The values for axis 1 to axis 8 are 0 to 7, respectively.
*1: The command speed unit is the unit selected for the command speed unit selection of the Speed Mode Selection
registered parameter.

Table Appx. 4.7

Statuses for Each Axis (Data Position Numbers for Long-word Access)

. Data Position No. Data Position No.
Axis Status (Word Basis) (Long-word Basis)
1 Target Position Status 081/082 041
1 Current Position Status 083/084 042
1 Current Speed Status 085/086 043
2 Target Position Status 181/182 091
2 Current Position Status 183/184 092
2 Current Speed Status 185/186 093
3 Target Position Status 281/282 141
3 Current Position Status 283/284 142
3 Current Speed Status 285/286 143
4 Target Position Status 381/382 191
4 Current Position Status 383/384 192
4 Current Speed Status 3835386 193
5 Target Position Status 481/482 241
5 Current Position Status 483/484 242
5 Current Speed Status 485/486 243
6 Target Position Status 581/582 291
6 Current Position Status 583/584 292
6 Current Speed Status 585/586 293
7 Target Position Status 681/682 341
7 Current Position Status 683/684 342
7 Current Speed Status 685/686 343
8 Target Position Status 781/782 391
8 Current Position Status 783/784 392
8 Current Speed Status 785/786 393
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Table Appx. 4.8

List of Common Statuses for All Axes

Data Position No. Parameter Description See
(Word Basis) Also
0981 Module Information "F3" 6-38
0982 Module Information "YP" 6-38
0983 Module Information "22" "24" or "28" 6-38
0984 Module Information "OP" 6-38
0985 Module Information " 6-38
0986 Module Information " 6-38
0987 Module Information "RV" 6-38
0988 Module Information "00" ("OO" represents a revision data.) 6-38
0989 (System reserved) -
0990 Pulse Output External 24V 0 Off 6-38
Power Source 1: On
0991-992 No- of wlrte Operations to | ya1ye starts from 0 ftimes] 6-38
ash Memory
0993-1000 (System reserved) -
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Appx. 4.5 List of Counter Registered Parameters

Table Appx. 4.9

List of Counter Registered Parameters

Data Position No.
Lorég-v_vord Word Basis Parameter Description I?IZ?)
asis
0: Phase A/B (x1) 10: Phase A/B (x1) reverse
1: Phase A/B (x2) 11: Phase A/B (x2) reverse
401 801/802 Counter Count Mode | 2: Phase A/B (x4) 12: Phase A/B (x4) reverse 7.4
Setting 3: CW/CCW pulse 13: CW/CCW pulse reverse
4: Travel/direction 14: Travel/direction reverse
[Factory default: 0]
0: Do not use filter
1: Use at frequency of 1 M pulse/s or less.
402 803/804 Counter Filter Setting | 2: Use at frequency of 500 K pulse/s or less. 7-5
3: Use at frequency of 100 K pulse/s or less.
[Factory default: 0]
0: Linear Counter (Coded 32 bit fixed)
Counter Action Mode | 1: Ring Counter (0 to the Preset Ring Counter Value)
403 805/806 Setting 2: Ring Counter (Coded 32 bit fixed) -5
[Factory default: 0]
1to 2,147,483,647 [pulses]
. (This parameter is valid only when Counter Action Mode
404 807/808 \P/;?j:t Ring Counter Setting is "1: Ring counter". Set the number of counts per 7-6
revolution -1.)
[Factory default: 2,147,483,647]
$00000000 or greater (bit data for each contact)
405 809/810 Sounter Contact Input | (settings for NO contact, NC contact, and filter) 7.6
9 [Factory default: 0]
$00000000 or greater (bit data)
406 811/812 Counter Z-phase (This parameter specifies a filter and also the Z-phase 7.7
Input Setting input for an axis used as a counter Z-phase input.)
[Factory default: 0]
$00000000 or greater (bit data)
Counter Contact Z- (This parameter assigns the counter enable, counter
407 813/814 phase Input Function | preset, and counter latch functions to the contact inputs 7-8
Layout and Z-phase input.)
[Factory default: 0]
$00000000 or greater (bit data)
Counter Contact (This parameter specifies a status to be assigned to the
408 815/816 Output 1 Layout counter contact output 1.) 7-10
[Factory default: 0]
$00000000 or greater (bit data)
Counter Contact (This parameter specifies a status to be assigned to the
409 817/818 Output 2 Layout counter contact output 2.) 7-10
[Factory default: 0]
$00000000 or greater (bit data)
Counter Coincidence | (This parameter specifies the method of counter
410 819/820 Direction Setting coincidence detection.) -1
[Factory default: 0]
0: Counter Input Relay Not In Use
(For F3YP28-0P, XOOMO13 to XOOMO16 are used as
Stop Immediately ACK relays.)
411 821/822 Sounter Input Relay | 4: Counter Input Relay In Use 7-12
9 (For F3YP28-0P, XOOO13 to XOAOMO16 are used as
counter input relays.)
[Factory default: 0]
$00000000 or greater (bit data)
Counter Input Relay 1 | (This parameter specifies a status to be assigned to the
412 823/824 Layout counter input relay 1.) 713
[Factory default: 0]
$00000000 or greater (bit data)
Counter Input Relay 2 | (This parameter specifies a status to be assigned to the
413 825/826 Layout counter input relay 2.) 714
[Factory default: 0]
$00000000 or greater (bit data)
Counter Input Relay 3 | (This parameter specifies a status to be assigned to the
414 827/828 Layout counter input relay 3.) 714
[Factory default: 0]
$00000000 or greater (bit data)
Counter Input Relay 4 | (This parameter specifies a status to be assigned to the
415 829/830 Layout counter input relay 4.) 714
[Factory default: 0]
Do not set a value other than 0.
416 831/832 (System reserved) [Factory default: 0] -

IM 34M06H55-04E

1st Edition : Jan.31.2013-00




Appx. 4-9

Appx. 4.6 List of Counter Control Parameters

Table Appx. 4.10 List of Counter Control Parameters

Data Position No.
Long-word Word Parameter Description :IZ%
Basis Basis
Requests to register the counter registered parameters.
. Writing "1" to this parameter performs the request to
424 847/848 ggganrrqegt;igl-l{setzgzeedst registgr the countgr registerch)j parameters. F(geading 7-19
this parameter returns "0" for normal termination or
returns the error code if an error occurs.
Executes a counter control command corresponding to
the command code written to this parameter.
1: Counter Coincidence Detection 1 Latch Clear
Request
2: Counter Coincidence Detection 2 Latch Clear
Request
3: Overflow/Underflow Error Detection Latch Clear
425 849/850 gggateesrt Control Command Request | 719
4: External Counter Latch Occurrence 1 Detection
Latch Clear Request
5: External Counter Latch Occurrence 2 Detection
Latch Clear Request
11: Counter Preset Request
12: CNT Latched Request 1
13: CNT Latched Request 2
$00000000 or greater (bit data
426 851/852 Counter Enable Control [Default: 0: Dis%ble the( counter)] 7-20
Counter Contact Output 1 $00000000 or greater (bit data
427 853/854 Control [Default: 0: Cognter co(ntact ouzput 1 forced off] 7-21
Counter Contact Output 2 $00000000 or greater (bit data
428 855/856 Control [Default: 0: Cognter co(ntact ouzput 2 forced off] 722
429 857/858 Counter Preset Value Eggc‘gézzgt?tt%]z’147’483’647 [pulses] 7-22
Preset Counter Coincidence | -2,147,483,648 to 2,147,483,647 [pulses
430 859/860 | \/53jue 1 [Factory default: 0] [pulses] 7-22
Preset Counter Coincidence | -2,147,483,648 to 2,147,483,647 [pulses
431 861/862 | \/5 e 2 [Factory default: 0] [pulses] 7-22
432 863/864 (System reserved) Do not set a value other than 0. -
433 865/866 Counter Zone 1 Lower Limit
434 867/868 Counter Zone 1 Upper Limit
435 869/870 Counter Zone 2 Lower Limit
436 871/872 Counter Zone 2 Upper Limit
437 873/874 Counter Zone 3 Lower Limit
438 875/876 Counter Zone 3 Upper Limit
439 877/878 Counter Zone 4 Lower Limit
440 879/880 Counter Zone 4 Upper Limit
441 881/882 Counter Zone 5 Lower Limit
442 883/884 Counter Zone 5 Upper Limit
443 885/886 Counter Zone 6 Lower Limit
444 887/888 Counter Zone 6 Upper Limit
445 889/890 Counter Zone 7 Lower Limit
446 891/892 Counter Zone 7 Upper Limit
447 893/894 Counter Zone 8 Lower Limit
448 895/896 Counter Zone 8 Upper Limit -2,147,483,648 to 2,147,483,647 [pulses] 7.23
449 897/898 Counter Zone 9 Lower Limit [Factory default: O]
450 899/900 Counter Zone 9 Upper Limit
451 901/902 Counter Zone 10 Lower Limit
452 903/904 Counter Zone 10 Upper Limit
453 905/906 Counter Zone 11 Lower Limit
454 907/908 Counter Zone 11 Upper Limit
455 909/910 Counter Zone 12 Lower Limit
456 911/912 Counter Zone 12 Upper Limit
457 913/914 Counter Zone 13 Lower Limit
458 915/916 Counter Zone 13 Upper Limit
459 917/918 Counter Zone 14 Lower Limit
460 919/920 Counter Zone 14 Upper Limit
461 921/922 Counter Zone 15 Lower Limit
462 923/924 Counter Zone 15 Upper Limit
463 925/926 Counter Zone 16 Lower Limit
464 927/928 Counter Zone 16 Upper Limit
465 t0 475 929 to 950 | (System reserved) Do not set a value other than 0. -
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Appx. 4.7 List of Counter Statuses

Table Appx. 4.11

List of Counter Statuses

Data Position No.
Long- A See
word Wor_d Parameter Description Also
. Basis
Basis
Operation information (bit data) including counter
417 833/834 | Counter Bit Status coincidence detection, high-speed contact input/output, 7-25
zone coincidence detection
418 8351836 | Sounter Current Position -2,147,483,648 to 2,147,483 647 [pulses] 7-27
419 ga7/g3g | ShT Latehed Position T -2,147,483,648 to 2,147,483,647 [pulses] 727
420 839/840 gt";tTu's-atChed Position 2 -2,147,483,648 to 2,147,483,647 [pulses] 7-27
421 841/842 | Counter Speed Status -8,000,000 to 8,000,000 [pulse/s] 7-27
422 to 843 to
423 846 (System reserved) -
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Positioning Modules

(with Multi-channel Pulse Output)
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Acceleration time (command parameters)......... 6-24
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AOQOS deviation pulse clear time (registered
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AOS offset (registered parameters)................... 6-12
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J
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M
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Maximum speed selection (registered

PAramMeEters) ......cc.ceeiiiieee i 6-5
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