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GRSty Precautions I

(Read these precautions before using.)

Before installation, operation, maintenance or inspection of this product, thoroughly read through and
understand this manual and the associated manuals. Also, take care to handle the module properly and
safely.

This manual classifies the safety precautions into two categories: |®DANGER| and |ACAUTION|.

@ DANG E R Indicates that incorrect handling may cause hazardous conditions, resulting in death or severe
injury.

Indicates that incorrect handling may cause hazardous conditions, resulting in medium or slight
CAUTI O N personal injury or physical damage.

Depending on the circumstances, procedures indicated by |[A\CAUTION| may also cause severe injury. In
any case, it is important to follow all usage directions. Store this manual in a safe place so that it can be taken
out and read whenever necessary. Always forward it to the end user.

1. DESIGN PRECAUTIONS

{ODANGER e

+ Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during
external power supply problems or PLC failure. Otherwise, malfunctions may cause serious accidents.

1) Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for
opposite movements (such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the
equipment at the upper and lower positioning limits).

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs
are turned off. Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control 20
block, output control may be disabled. External circuits and mechanisms should be designed to ensure safe 40
machinery operation in such a case.

Note that when an error occurs in a relay, triac or transistor output device, the output could be held either on or

off. For output signals that may lead to serious accidents, external circuits and mechanisms should be designed

to ensure safe machinery operation in such a case.

+ At Forward/Reverse rotation limits, make sure to wire the contacts with NC, negative-logic. Wiring contacts with NO,
positive-logic may cause serious accidents.

/N\CAUTION

* Make sure to observe the following precautions in order to prevent any damage to the machinery or accidents due
to abnormal data written to the PLC under the influence of noise:
1) Do not bundle the main circuit line together with or lay it close to the main circuit, high-voltage line or load line.

w
~

Otherwise, noise disturbance and/or surge induction are likely to take place. As a guideline, lay the control line gg
at least 100mm (3.94") or more away from the main circuit or high-voltage lines. 33
2) Ground the shield wire or shield of the shielded cable at one point on the PLC. However, do not ground them at 40

the same point as the high-voltage lines.
» Install module so that excessive force will not be applied to the built-in programming connectors, power connectors
or 1/0O connectors. Failure to do so may result in wire damage/breakage or PLC failure.

N

INSTALLATION PRECAUTIONS

{>ODANGER oo

* Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. Failure to
do so may cause electric shock.

24




R S-'ety Precautions I

(Read these precautions before using.)

or load lines separate from the PLC. As a guideline, lay the SSCNET Il cables at least 100mm (3.94") or more
away from power lines. Failure to do so may cause surge induction and/or noise disturbance.

Optical fiber end face defects that are caused from contaminants may deteriorate the signal transmission rate and
cause malfunction. When removing the SSCNET Il cabling from the 20SSC-H port, make sure to attach the
protective caps to the cable connectors and ports.

Do not remove the SSCNET Il cable from its port while the power is ON for the 20SSC-H or Servo Amp. Do not
look directly into the optical fiber cable ends or SSCNET llI ports, as doing so may cause eye damage. (The laser
for SSCNET Il communication complies with Class 1 as defined in JISC6802 and IEC60825-1)

When handling the SSCNET Il cables, do not expose them to strong impact, lateral pressure, excessive pulling
tension, abrupt bending or twisting. Failure to do so may crack the glass fiber and cause signal transmission loss.
Note that a short SSCNET lIl cable is highly susceptible to twisting.

Make sure to use the SSCNET Il cable within the allowable temperature range (as shown in subsection 5.1.1). Do
not expose the SSCNET Il cabling to fire or excessive heat. Avoid contact with high temperature components such
as the servo amplifier radiator, regenerative brake and servo motor.

/\CAUTION
« Connect the extension cables, peripheral device cables, input/output cables and battery connecting cable securely
to their designated connectors. Unsecured connection may cause malfunctions.
« Use the product within the generic environment specifications described in section 3.1 of this manual. Never use the
product in areas with excessive dust, oily smoke, conductive dusts, corrosive gas (salt air, Cl2, H2S, SO2 or NO2),
flammable gas, vibration or impacts, or exposed to high temperature, condensation, or rain and wind. If the product
is used in such conditions, electric shock, fire, malfunctions, deterioration or damage may occur.
» Do not touch the conductive parts of the product directly to avoid failure or malfunctions.
« Install the product securely using a DIN rail or mounting screws. 24
» Install the product on a flat surface. If the mounting surface is rough, undue force will be applied to the PC board,
thereby causing nonconformities.
* When drilling screw holes or wiring, make sure cutting or wiring debris does not enter the ventilation slits. Failure to
do so may cause fire, equipment failures or malfunctions.
* Be sure to remove the dust proof sheet from the PLC's ventilation port when installation work is completed. Failure
to do so may cause fire, equipment failures or malfunctions.
* Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation
after installation or wiring work. Failure to do so may cause electric shock.
3. WIRING PRECAUTIONS
@ DAN G E R Reference
« Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. Failure to 2%
do so may cause electric shock.
/\CAUTION
* Use class D grounding (grounding resistance of 100Q or less) with wire as thick as possible on the grounding
terminal of the 20SSC-H. However, do not connect the ground terminal at the same point as a heavy electrical
system.
« Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation
after installation or wiring work. Failure to do so may cause electric shock.
* Make sure to connect cables and wires to the power/signal inputs of the 20SSC-H as described in this manual.
Connecting AC power cables with DC power sources or DC 1/O terminals will burn out the hardware components.
» Do not wire vacant terminals externally. Doing so may damage the product.
* When drilling screw holes or wiring, make sure cutting or wiring debris does not enter the ventilation slits. Failure to
do so may cause fire, equipment failures or malfunctions.
* Make sure to properly wire the FX Series terminal blocks in accordance with the precautions below in order to
prevent electric shock, a short-circuit, wire breakage, or damage to the product.
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 and 0.8 Nem.
» Do not wire or bundle the SSCNET IIl cables together with or lay them near a main circuit cable, high-voltage line, 26




R S-'ety Precautions I

(Read these precautions before using.)

/N\CAUTION

Reference

Do not force the SSCNET III cable into a bend radius smaller than the minimum allowable bend radius. (Refer to
subsection 5.4.1 Precautions for the SSCNET IIl cable wiring.)

When connecting the SSCNET Il cable to the cable port, place the cabling inside a cable duct or bundle it as close
to the 20SSC-H as possible to avoid the cable from applying its own weight on the SSCNET IIl connector.

Do not bundle or bring the SSCNET Il cable in contact with other cables or with vinyl tape that contains plasticizing
agents (i.e. Soft Polyvinyl Chloride [PVC]/Polyethylene resin [PE]/Teflon [Fluoro resin]/Nylon). Plasticizing agents
may infiltrate the SSCNET Ill cable and deteriorate the optical fiber; thereby causing the wire to break and become
damaged. Use flame-resistant acetate cloth adhesive tape (e.g. 570F by Teraoka Seisakusho Co., Ltd.).

Exposing the SSCNET Il cable to solvent/oil may deteriorate the optical fiber and alter its mechanical
characteristics. When using the SSCNET Il cable near solvent/oil, take protective measures to shield the SSCNET
Il cable.

When storing the SSCNET III cable, attach the protective cap to the 20SSC-H connector port for dust protection
Do not remove the protective cap from the 20SSC-H connector port until just before connecting the SSCNET Il
cable. Attach the protective cap to the 20SSC-H connector port after removing the SSCNET IIl cable to protect the
internal optical device from exposure to dust.

Keep the protective cap and protective tubing clean, and always store them in the provided plastic bag when
removing them from the hardware devices.

When replacing the 20SSC-H, or when sending the product to a local distributor for repair, make sure to attach the
protective cap to the 20SSC-H connector port. Failure to do so may damage the internal optical device and require
optical device replacement.

26
27
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STARTUP AND MAINTENANCE PRECAUTIONS

{>ODANGER

Reference

Do not touch any terminal while the PLC's power is on. Doing so may cause electric shock or malfunctions.

Before cleaning or retightening terminals, externally cut off all phases of the power supply. Failure to do so may
cause electric shock.

Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual and
the associated manuals and ensure the safety of the operation. An operation error may damage the machinery or
cause accidents.

When verifying the Zero-return/JOG operation and positioning data, thoroughly read this manual to ensure safe
system operation. Failure to do so may cause an operation failure that leads to a serious accident or that causes
damage to the machinery.

33
158
173

/N\CAUTION

Reference

Do not disassemble or modify the PLC. Doing so may cause fire, equipment failures, or malfunctions. For repair,
contact your local Mitsubishi Electric distributor.

Turn off the power to the PLC before connecting or disconnecting any extension cable. Failure to do so may cause
equipment failures or malfunctions.

Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so may cause
equipment failures or malfunctions.

- Display module, peripheral devices, expansion boards, and special adapters

- Terminal blocks and 1/0O extension units/blocks

33
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DISPOSAL PRECAUTIONS

/N\CAUTION

Reference

Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal of
your device.

20

TRANSPORTATION PRECAUTIONS

/N\CAUTION

Reference

The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in the manual of
the PLC main unit. Failure to do so may cause failures in the PLC. After transportation, verify the operations of the
PLC.

20
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Outline Precautions

1)

This manual provides information for the use of the FX3u Series Programmable Controllers. The manual
has been written to be used by trained and competent personnel. The definition of such a person or
persons is as follows;

Any engineer who is responsible for the planning, design and construction of automatic equipment using
the product associated with this manual should be of a competent nature, trained and qualified to the
local and national standards required to fulfill that role. These engineers should be fully aware of all
aspects of safety with aspects regarding to automated equipment.

Any commissioning or maintenance engineer must be of a competent nature, trained and qualified to the
local and national standards required to fulfill the job. These engineers should also be trained in the use
and maintenance of the completed product. This includes being familiar with all associated manuals and
documentation for the product. All maintenance should be carried out in accordance with established
safety practices.

All operators of the completed equipment should be trained to use that product in a safe and coordinated
manner in compliance with established safety practices. The operators should also be familiar with
documentation that is connected with the actual operation of the completed equipment.

Note: the term 'completed equipment' refers to a third party constructed device that contains or uses the
product associated with this manual.

This product has been manufactured as a general-purpose part for general industries, and has not been
designed or manufactured to be incorporated in a device or system used in purposes related to human life.
Before using the product for special purposes such as nuclear power, electric power, aerospace, medicine
or passenger movement vehicles, consult with Mitsubishi Electric.

This product has been manufactured under strict quality control. However when installing the product
where major accidents or losses could occur if the product fails, install appropriate backup or failsafe
functions into the system.

When combining this product with other products, please confirm the standards and codes of regulation to
which the user should follow. Moreover, please confirm the compatibility of this product with the system,
machines, and apparatuses to be used.

If there is doubt at any stage during installation of the product, always consult a professional electrical
engineer who is qualified and trained in the local and national standards. If there is doubt about the
operation or use, please consult the nearest Mitsubishi Electric distributor.

Since the examples within this manual, technical bulletin, catalog, etc. are used as reference; please use it
after confirming the function and safety of the equipment and system. Mitsubishi Electric will not accept
responsibility for actual use of the product based on these illustrative examples.

The content, specification etc. of this manual may be changed for improvement without notice.

The information in this manual has been carefully checked and is believed to be accurate; however, if you
notice any doubtful point, error, etc., please contact the nearest Mitsubishi Electric distributor.

Registration

Microsoft® and Windows® are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

The company name and the product name to be described in this manual are the registered trademarks or
trademarks of each company.
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| .
Standards

Certification of UL, cUL standards

The following product has UL and cUL certification.
UL, cUL File number :E95239

Models: MELSEC FX3u series manufactured
from June 1st, 2006 FX3u-20SSC-H

Compliance with EC directive (CE Marking)

This document does not guarantee that a mechanical system including this product will comply with the
following standards.

Compliance to EMC directive and LVD directive for the entire mechanical module should be checked by the
user / manufacturer. For more details please contact the local Mitsubishi Electric sales site.

Requirement for Compliance with EMC directive

The following products have shown compliance through direct testing (of the identified standards below) and
design analysis (through the creation of a technical construction file) to the European Directive for
Electromagnetic Compatibility (89/336/EEC) when used as directed by the appropriate documentation.

Type: Programmable Controller (Open Type Equipment)
Models: MELSEC FX3u series manufactured

from December 1st, 2005 FX3u-20SSC-H

Standard Remark

EN61131-2:2003 Compliance with all relevant aspects of the standard.
Programmable controllers Radiated Emissions
- Equipment requirements and tests Mains Terminal Voltage Emissions
RF immunity
Fast Transients
ESD
Conducted
Power magnetic fields

Caution to conform with EC Directives

Attach the ferrite cores to the power supply and the input cables (20SSC-H side).
Attach the ferrite core approximately 200 mm or less from connector on the 20SSC-H side.

» The ferrite core should use the following equivalent

20SSC-H product:
ﬁ - Power supply cable (needs at least 1 turn)
5 Model name: ZCAT2035-0930
o ) (Manufactureed by TDK co., Ltd.)
~ Ferrite cores
S - Input cable
= Model name: ZCAT3035-1330
§ [ (Manufactureed by TDK co., Ltd.)
N 1turn

}External equipment

Power supply cable "( Input cable
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Functions and Use of the Manual

— PLC |

FX3u Series

Regarding wiring and installation of PLC:

* Hardware manual Supplied Manual
* User’s Manual - Hardware Edition Additional Manual

885ibb:

whibidins
88428428

FX3ucSeries

(s e

‘ D
~[gpon

4| FX Configurator-FP l l FX3u-20SSC-H l

FX Configurator-FP FX3U-20SSC-H

Regarding specification and parts names

* Installation Manual [Supplied Manual

Operating instructions and program examples
User's Manual

- Additional Manual

Shows how to use FX3u-20SSC-H
positioning special function block and
details on example programs.

How to install/use the device

+ Operation Manual

Supplied Manual

—| Servo amplifer, Servo motor I

Obtain the instruction manual of the servo motor to be connected
to your system.

N
@’ This manual will be needed to set the parameters for the servo
= — amplifer or write to the servo amplifer.
; @/
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Associated Manuals

Compliance with EC directive (CE Marking)

For a detailed explanation of the FX3u-20SSC-H positioning block, refer to this manual.
For the operation of FX Configurator-FP, or hardware information and instructions on the PLC main unit, refer
to the respective manuals.

© Refer to these manuals
O Refer to the appropriate equipment manual
A For a detailed explanation, refer to an additional manual

Title of manual LUl Description Model code
number
Manual for the Main Module
FX3u Series PLCs Main Unit
Describes FX3u Series PLC specification for 1/O,
Supplied EX3U Series wiring and installation extracted from the FX3u
A el oo Manual JY997D18801 | User's Manual - Hardware Edition. ;
For details, refer to FX3u Series User's Manual -
Hardware Edition.
Additional FXau Series Describes FX3u Series PLC specification details for
O] User’'s Manual JY997D 16501 S ; P 09R516
Manual . 1/0, wiring, installation and maintenance.
- Hardware Edition
FX3uc Series PLCs Main Unit
Describes FX3uc Series PLC specification for 1/O,
FX3uc Series wiring and installation extracted from the FX3uc
Supplied Hardware Manual User's Manual - Hardware Edition.
o Manual (Only Japanese JY997D12701 For details, refer to FX3uc Series User's Manual - .
document) Hardware Edition (Only
Japanese document).
FX3uc Series
Additional User’'s Manual Describes FX3uc Series PLC specification details
® - Hardware Edition JY997D11601 for 1/0, wiring, installation and maintenance. 09R513
Manual
(Only Japanese (Only Japanese document)
document)
Programming for FX3u/FX3uc Series
Additional Ef“r; ;Xmslﬁc fﬂzrr']eu; Describes FXau / FXauc Series PLC
® ar 9’ JY997D16601 | programming for basic/ applied 09R517
Manual - Basic & Applied ; ) .
. " instructions and devices.
Instruction Edition
Manuals for FX3U-20SSC-H Positioning Block
Describes FX3U-20SSC-H positioning block
Supplied FX3u-20SSC-H specification for 1/0O, power supply extracted from
= Manual Installation Manual JY997D21101 the FX3U-20SSC-H User’s Manual. .
For details, refer to FX3uU-20SSC-H User's Manual.
@ | Additional | FX3U-20SSC-H JY997D21301 | Describes FX3u-20SSC-H Positioning block details. |  09R622
Manual User's Manual
® Supplied FX Cor.n‘lgurator—FP JY997D21801 Desc'rlbes'operatlon details of FX Configurator-FP 09R916
Manual Operation Manual Configuration Software.
AC Servo Related Manual
o Additional MR-J3-.DB SH-030051 Explains parameters and t.he detailed specifications )
Manual Instruction Manual for MR-J3-[0B servo amplifier.
o Explains installation procedures to conform with
@) Additional | EMC . - 1B67339 EMC Directives and fabrication method of control -
Manual Installation Guidelines board

1
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Compliance with EC directive (CE Marking)

Generic Names and Abbreviations Used in the Manual

Generic name or abbreviation Description

FX3u series

Generic name for FX3u Series PLC

|FX3u PLC or main unit

Generic name for FX3u Series PLC main unit

FX3uc series

Generic name for FX3uc Series PLC

FX3uc PLC or main unit

Expansion board

Generic name for FX3uc Series PLC main unit
Only manuals in Japanese are available for these products.

Expansion board

Generic name for expansion board

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware Editon of the main
unit to be used for your system.

Special adapter

Special adapter

Generic name for high-speed input/output special adapter, communication special adapter, and
analog special adapter

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware Editon of the main
unit to be used for your system.

Special function unit/block

Special function unit/block or
Special extension unit

Generic name for special function unit and special function block

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware Edition of the main
unit to be used for your system.

Special function unit

Generic name for special function unit

Special function block

Generic name for special function block

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware Edition of the main
unit to be used for your system.

Positioning special function
block
or 20SSC-H

Abbreviated name for FX3u-20SSC-H

Optional unit

Memory cassette

FX3u-FLROM-16, FX3u-FLROM-64, FX3u-FLROM-64L

Battery

FX3u-32BL

FX Series terminal block

FX-16E-TB, FX-32E-TB

Input/output cable
or Input cable

FX-16E-500CAB-S, FX-16E- O O OCAB, FX-16E- O O OCAB-R
0O O O represents 150, 300, or 500.

Input/output connector

FX2c-1/0-CON, FX2c-1/O-CON-S, FX2c-I/O-CON-SA

Power cable
Peripheral unit
Peripheral unit

FX2ne-100MPCB, FX2nc-100BPCB, FXanc-10BPCB1

Generic name for programming software, handy programming panel, and indicator

Programming tool

Programming tool

Generic name for programming software and handy programming panel

Programming software

Generic name for programming software

GX Developer

Generic name for SW OD5C-GPPW-J/SW OD5C-GPPW-E programming software package

FX-PCS/WIN(-E)

Generic name for FX-PCS/WIN or FX-PCS/WIN-E programming software package

Handy programming panel (HPP)

Generic name for FX-20P(-E) and FX-10P(-E)

Configuration software

Configuration software or
FX Configurator-FP

Abbreviated name for FX Configurator-FP Configuration software

12
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Generic name or abbreviation

GOT1000 series

Description

Generic name for GT15, GT11 and GT10

GOT-900 series

Generic name for GOT-A900 series and GOT-F900 series

GOT-A900 series

Generic name for GOT-A900 series

GOT-F900 series

Generic name for GOT-F900 series

ET-940 series

Servo motor/servo amplifier

Generic name for ET-940 series
Only manuals in Japanese are available for these products

Servo motor

Generic name for servo motor or stepping motor
Including servo amplifier corresponding to SSCNET III.

Servo amplifier

Generic name for servo amplifier corresponding to SSCNET ||

MELSERVO series
Other unit

Manual pulse generator

FX3u hardware Edition

Generic name for MELSERVO-J3 series

Generic name for manual pulse generator (prepared by user)

FX3u Series User's Manual - Hardware Edition

FX3uc hardware Edition

This manual is only available in Japanese.

Programming manual

FX3u/FX3uc Series Programming Manual - Basic and Applied Instructions Edition

Communication control Edition

FX Series User's Manual - Data Communication Edition

Analog control Edition

FX3u/FX3uc Series User's Manual - Analog Control Edition

Positioning control Edition

FX3u/FX3uc Series User's Manual - Positioning Control Edition

13
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;s A
Reading the Manual

Shows the manual title. | | Shows the title of the chapter and the title Indexes the chapter number.
This area shows the of the section, The right side of each page
manual title for the current| | This area shows the title of the chapter and the indexes the chapter number
page. title of the section for the current page. for the page currently opened.
1 | 1 8 Manual Control |
« EX3U:208SC H Positioning Blook Users Manual_ _ ) \ _ _ _ _ &1 Mechanea aroRtun Cortly __|_
1
;s | g
[
I
8. Manual Control s
1
I 2
8.1 Mechanical Zero Return Control I g0
3
1 2
8.1.1  Outline of mechanical zero return control | J
The mechanical zero return method for the 20SSC-H includes the following three variations (four modes). | 3
- For related parameters, control data and monitor data, refer to Subsection 8.1.5 | o
+ DOG type mechanical zero return (1 mode) 1 5§
The position after stopping from the DOG signal with the zero signal of the servomotor becomes the zero- | %1%

point.
— For details on the DOG type mechanical zero return, refer to Subsection 8.1.2 |
Data-set type mechanical zero return (1 mode) |
The position after moving with the JOG operation or manual pulse generator is defined as the zero-point.
— For details on the data-set type mechanical zero return, refer to Subsection 8.1.3 1

Stopper type mechanical zero return (2 modes) I
The stopper position is defined as the zero-point.
— For details on the stopper type mechanical zero return, refer to Subsection 8.1.4 1

I

. Mechanical zero return operation 1

The mechanical zero return operation varies according to the zero return mode. For details, refer to the |
following. —————————————— —————— — —— — —— —

— For details on the DOG type mechanical zero return, refer to Subsection 8.1.2

1 — For details on the data-set type mechanical zero return, refer to Subsection 8.1.3 I|

— For details on the stopper type mechanical zero return, refer to Subsection 8.1.4

return, refer to Subsection 8.1.4],

1) Turn the mechanical zero return command from OFF to ON to execute mechanical zero return.

-

elep pue —

yuco

Kiowapy buu [CETE =
7/___________________________J

uoneinbl

&

After calibrating the zero-point, the mechanical zero-point address from the positioning parameters is
written to the current address.

Shows the reference.

3]

The zero return complete flag turns ON.
The "=" mark indicates
a reference destination
and reference manual.

Note

nisod
Bupes aiojpeg ™~

8
El
S

The zero return command is not accepted if the zero-point pass signal servo status is OFF.

Before executing zero return, be sure to rotate the servomotor at least once to turn the zero-point pass
signal ON. The zero-point pass signal turns ON when the motor passes the motor reference position signal 1
(Z-phase).

To execute zero return immediately after power-on, specify "1: Motor Z-phase pass unnecessary after !
power-on" (default setting) at the servo parameter function selection C-4. With this setting, the zero-point |
pass signal turns ON even if the motor does not pass the zero-point (Z-phase). 1
With the simultaneous start flag ON, the X-axis mechanical zero return command simultaneously starts the |
X and Y-axes mechanical zero return operation.

(The 20SSC-H ignores the Y-axis mechanical zero return command.)

a

=
K]
5
8
=t
3
=
g
i

N

. Zero return complete flag
The zero return complete flag turns ON (sets) when the mechanical zero return operation finishes. It turns
OFF (resets) when reactivating the mechanical zero return command, or when turning the power OFF.

Bul

uopessdo sjqeL.
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|

1
1

1

1

1

1
11
1

1

1

1
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The above is different from the actual page, as it is provided for explanation only.
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1.

Introduction

1.1

Outline

The FX3u-20SSC-H type positioning block (hereinafter referred to as 20SSC-H) is a special function block
applicable to SSCNET III.
20SSC-H can perform positioning control by servo motor via an SSCNET Il applied servo ampilifier.

. 2-axis control is possible

One 20SSC-H controls 2 axes.
20SSC-H applies the 1-speed positioning and interrupt 1-speed constant quantity feed operations for
constant quantity feed control, and also the linear interpolation and circular interpolation operations.

— For positioning control, refer to Chapter 9.

. Connection to servo amplifier by SSCNET lll is possible

The 20SSC-H connects directly to the MELSERVO (our company's servo amplifier: MR-J3-B) via SSCNETIII.

» Connection using the SSCNET Il cable between the 20SSC-H and the servo amplifier reduces wiring.
(Maximum length is 50m.)

« With SSCNET lll cables (optical communication), connections are less susceptible to electromagnetic
noise, etc. from the servo amplifier.

+ Setting the servo parameters on the 20SSC-H side and writing/reading the servo parameters to/from the
servo amplifier using SSCNET Il is possible.

» Current values and error descriptions from the servo amplifier can be checked with the buffer memories of
the 20SSC-H.

. Easy application of absolute position detection system

» The servo amplifier with absolute position detection enables the absolute positioning detection system.
» Once the zero position is established, the zero return operation at power startup is not necessary.

* The absolute position system allows establishment of the zero position by the data set type zero return.
In this case, wiring for near-point DOG, etc. is not required.

. Easy maintenance

Various data such as positioning data, parameters, etc. can be saved to the flash memory (ROM) in the
20SSC-H.
This allows the data to be saved without a battery.

. Connectable PLC

» The connected FX3U or FX3uc PLC reads/writes the positioning data from/to the 20SSC-H.
» For connection to the FX3uc PLC, the FX2NC-CNV-IF or FX3uc-1PS-5V is needed.
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FX3U-20SSC-H Positioning Block User's Manual

1 Introduction

1.2 External Dimensions and Part Names

1.2

External Dimensions and Part Names

2-¢4.5 Mounting hole

(1

2] ——

rrrrr

o O X-READY
© 0ooe © Y-READY
wTo

™o omm O Y-ERROR
A

< POWER

(3]

(4 —

(5]

4(0.16") #

6]

FXsu-20SSC-H

80(3.15") (Mounting hole pitch)

90(3.55")

— T J=S

55(2.17")

iy O

—[10]

—I7]

(8]

/7

9(0.36" | —
87(3.43")

(9]

Accessory:

mm (inches)

MASS(Weight): 0.3kg (0.66 Ibs)
- Special Unit/Block No. label

- FX2Nc-100MPCB Power supply cable [1m (3'3")]
- Dust proof protection sheet

[1] Direct mounting hole:2 holes of ¢ 4.5 (0.18") (mounting screw: M4 screw)
[2] Status LEDs

[3] POWER LED (green)
[4] Extension cable

[5] Input connector

[6] Power supply connector

[7]1 DIN rail mounting groove (DIN rail: DIN46277)

[8] Name plate

[9] DIN rail mounting hook
[10] SSCNET Il connector

— Refer to Section 1.3
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1 Introduction

FX3U-20SSC-H Positioning Block User's Manual 1.3 Power and Status LED

1.3 Power and Status LED

uononpouy|

LED display Color Status Description
OFF Power is not being supplied from the external power supply or the PLC
POWER Green
ON Power is being supplied from the external power supply or the PLC 2
X-READY G OFF Error is occurring or positioning is being executed on the X/Y axis 82
reen
Y-READY ON Various operation commands are acceptable on the X/Y axis é"§’
=
OFF XIY axis is operating normally o
X-ERROR . - - - S
Y-ERROR Red Flicker | Error is occurring on the X/Y axis
ON CPU error is occurring on the X/Y axis
X-START OFF Start input OFF 3
Red
Y-START ON Start input ON om
X-DOG OFF | DOG input OFF 33
Red : 23
Y-DOG ON DOG input ON S&
X-INTO OFF Interrupt input OFF
Y-INTO Red
X-INT1 .
ON Interrupt input ON
Y-INT1 prine 4
X-9A Red OFF Manual pulse generator A-phase input OFF %
e &
Y-¢0A ON Manual pulse generator A-phase input ON )
o
X-$B Red OFF Manual pulse generator B-phase input OFF >
e
Y-¢B ON Manual pulse generator B-phase input ON
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FX3U-20SSC-H Positioning Block User's Manual

2 System Configuration
2.1 General Configuration

2,

System Configuration

2.1

General Configuration

GX Developer
FX Configurator-FP
(PC)

USB cable
RS-232C cable

FX3u /FX3uc
PLC

20SSC-H

Monitor data

Control data

$

Positioning parameter

Servo parameter
Ladder

Table information

SSCNET Il cable

Emergency stop input signal
“—|Upper limit signal
Lower limit signal

Servo amplifier
(MR-J3-B)

FROM/TO
instruction, etc.

FX-16E-150CAB(-R)

Connector-attached

= LS for forward
rotation limit
(X-axis, Y-axis)

LS for reverse
rotation limit T
(X-axis, Y-axis)

* STOP switch
(X-axis, Y-axis)

FX-16E-TB
Terminal block

flat cable for connecting
terminal block with FX
programmable logic controller

Servo amplifier Emergency stop input signal

(MR-J3-B) Upper limit signal

Lower limit signal

* START input (X-axis, Y-axis)
» DOG input (X-axis, Y-axis)
. Interrupt input (X-axis, Y-axis)

Component list

division input (X-axis, Y-axis)

. Manual pulse generator A/B-phase

MR Configurator(PC)

Part name

Model name

Remarks

Positioning block

FX3u-20SSC-H

PLC

FX3u/FX3uc PLC

GX Developer

PLC programming software

Setting/Monitoring software for setting or monitoring the

PC software FX Configurator-FP servo parameters, positioning parameters and table
information

MR Configurator Servo amplifier set-up software

PC DOS/NV -

USB cable FX-USB-AW Connection cable between FX PLC and PC
F2-232CAB-1

RS-232C cable FX-232AWC-H PC connection cable and interface
FX-422CABO

Servo amplifier MR-J3-0OB -

SSCNET Il cable

Inside panel standard code : MR-J3BUS OM

O : 015/03/05/1/3(Cable length: in meters)

Outside panel standard cable : MR-J3BUS OO M-A

O : 5/10/20(Cable length:in meters)

Long distance cable : MR-J3BUS OOM-B

O : 30/40/50(Cable length:in meters)

Terminal block

FX-16E-TB

1/0 cable

FX-16E- OOCAB

FX-16E-OCAB-R

0O : 150/300/500
Cable length 150:1.5m, 300:3m, 500:5m
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2 System Configuration
FX3U-20SSC-H Positioning Block User's Manual 2.2 Connection with PLC

2.2 Connection with PLC

20SSC-H connects with PLC via extension cable.

The 20SSC-H is handled as a special extension block of the PLC. The unit number of the 20SSC-H is
automatically assigned No.0 to No.7 starting from the special function unit/block closest to the PLC main unit.
(This unit number is used for the designation of a FROM/TO instruction.) For details on assignment of the 1/0

=
=
IS}
o
I
2
o
=3

number and unit number of the PLC, refer to the following manual corresponding to the connected PLC. 8.2
— FXsu Hardware Edition 2%
— FX3uc Hardware Edition (Japanese document only) §3

£

FX3u Series PLC FX3u-20SSC-H FX3uU-20SSC-H
o
WITSUBISH  IAW| so0oqecosacesese | - - %5
:g.%
o ”"iﬁ?iééi%g“;&ﬁ o EE
(== = U= === 4
FX3uc Series PLC FX3U-20SSC-H ?:)
= 5§
L U= ===
FX2NCc-CNV-IF FX3U-20SSC-H
« A maximum of 8 units/blocks can be connected with the FX3u PLC. With the FX3uc PLC, a maximum of 7 6
units/blocks can be connected. wa=
* An FX2NC-CNV-IF or FX3uc-1PS-5V is necessary to connect the 20SSC-H with the FX3uc PLC. ié%
&5
+ The optional FXoN-65EC (FXoN-30EC) and FX2N-CNV -BC are necessary to lengthen the extension cable. ® “g’.Q
» The number of 1/O points occupied by the 20SSC-H is eight. Be sure that the total of the number of 1/O °
points (occupied I/O points) of the main unit, power extension unit and extension block and the number of
points occupied by the special function block does not exceed the maximum number of I/O points of the 7
PLC. 838 @
For the maximum number of I/O points of the PLC, refer to the following manual. 329
— FXsu Hardware Edition ~ 5&
— FX3uc Hardware Edition (Japanese document only) §
2.3 Applicable PLC 8
=
Q
Model name Applicability ‘g_’
. Ver. 2.20 (from the first product) and later 3
FXsu Series PLC Up to 8 blocks can be connected
) «q | Ver. 2.20 (from products manufactured in May, 2005 with SER No. 55****) and later 9
FXsuc Series PLC Up to 7 blocks can be connected e
o
The version number can be checked by monitoring the last three digits of D8001. %%
*1.  An FX2NC-CNV-IF or FX3uc-1PS-5V is necessary to connect the 20SSC-H with the FX3uc PLC. §
!
%
S
o}
§':
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3 Specifications

FX3U-20SSC-H Positioning Block User's Manual 3.1 General Specifications

3.

Specifications

DESIGN PRECAUTIONS @ DANGER

» Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during external power supply
problems or PLC failure. Otherwise, malfunctions may cause serious accidents.

1) Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for opposite movements
(such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the equipment at the upper and lower
positioning limits).

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off.
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be
disabled. External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

3) Note that when an error occurs in a relay, triac or transistor output device, the output could be held either on or off. For output
signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe machinery
operation in such a case.

« At Forward/Reverse rotation limits, make sure to wire the contacts with NC, negative-logic. Wiring contacts with NO, positive-logic
may cause serious accidents.

DESIGN PRECAUTIONS A CAUTION

* Make sure to observe the following precautions in order to prevent any damage to the machinery or accidents due to abnormal data
written to the PLC under the influence of noise:

1) Do not bundle the main circuit line together with or lay it close to the main circuit, high-voltage line or load line. Otherwise, noise
disturbance and/or surge induction are likely to take place. As a guideline, lay the control line at least 100mm (3.94") or more away
from the main circuit or high-voltage lines.

2) Ground the shield wire or shield of the shielded cable at one point on the PLC. However, do not ground them at the same point as
the high-voltage lines.

« Install module so that excessive force will not be applied to the built-in programming connectors, power connectors or I/O connectors.

Failure to do so may result in wire damage/breakage or PLC failure.

DISPOSAL PRECAUTIONS A CAUTION

» Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal of your device.

TRANSPORTATION PRECAUTIONS A CAUTION

* The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in the manual of the PLC main
unit. Failure to do so may cause failures in the PLC. After transportation, verify the operations of the PLC.

General Specifications

For items not listed below, specifications are equivalent to those of the PLC main unit.
For general specifications, refer to the manual of the PLC main unit.
— Refer to FX3u Hardware Edition
— Refer to FX3uc Hardware Edition (Japanese document only)

Item Specification
Dielectric withstand voltage | 500V AC for one minute Conforming to JEM-1021
Insulation resistance | 5MQ or more by 500V DC Megger Between all terminals and ground terminal




3 Specifications

FX3U-20SSC-H Positioning Block User's Manual 3.2 Power Supply Specification

-_—

3.2 Power Supply Specification

uononpouy|

Item Specification
24V DC +20% -15% Ripple (p-p) within 5%

Power supply voltage

Permitted instantaneous
External power | nower failure time
supply

Operation continues when the instantaneous power failure is shorter than 5ms.

Powerconsumption 5W

woisis N

Power fuse 1A

uonenbiyuod

Internal power

100mA /5V DC
supply

PLC power supply

3.3 Performance Specification

Item

Specification

Number of control axes

2 axes

Backu Positioning parameters, servo parameters, and table information can be saved to flash memory =
p Write count: Maximum 100,000 times %’_,
FX3U/FX3UC PLC g
Aoplicable PLC An FX2NC-CNV-IF or FX3UC-1PS-5V is necessary to connect the 20SSC-H with the FX3UC PLC. >
pp A maximum of 8 units/blocks can be connected with the FX3U PLC.
A maximum of 7 units/blocks can be connected with the FX3UC PLC.
No. of occupied I/O points 8 points (input or output, whichever may be counted) 5
MELSERVO MR-J3-0IB =
Connectable servo amplifier Maximum 2 amplifiers can be con.nected . . @
Standard cord length : Station to station maximum 20m (65'7")
Long distance cord length : Station to station maximum 50m (164’)
Servo bus SSCNET Il
Scan cycle 1.77ms 6
Interrupt input : 2 inputs (INTO and INT1) per axis »g=
Control inout DOG : 1 input per input axis ggg
P START input : 1 input per axis gfgs
Manual pulse generator : 1 input per axis (A/B-phase) %”-
=3
Positioning parameter  : Ver. 1.20 or later 25 types
Parameter Ver. 1.10 or later 22 types
Earlier than Ver. 1.10 21 types 7
Servo parameter : 50 types 0o
Control data Ver. 1.10 or later : 20 types g% g'-
Earlier than Ver. 1.10 117 types Qg.g
5a
Monitor data Ver. 1.20 or later : 31 types « %’.
Earlier than Ver. 1.20 : 26 types =]
Created by sequence programs (using FROM/TO instruction, etc.)
Positioning program Direct operation (1 for X and Y axes respectively) 8
Table operation (300 tables for X, Y, and XY axes respectively) =
Q
Method Increment/Absolute §
Unit PLS,um, 10*%inch, mdeg g
Unit magnification 1, 10, 100, and 1000-fold =
Positioning range -2,147,483,648 to 2,147,483,647 PLS 9
Speed command Hz, cm/min, inch/min, 10deg/min
Positioning - o8
Accelerat.lon/ Trapezoidal acceleration/deceleration, S-pattern acceleration/deceleration: 1 to 5,000ms = z
deceleration . . Lo . ) . [eNe]
Only trapezoidal acceleration/deceleration is available for interpolation S
process 3
Starting time 1.6ms or less
Interpolation . . . . . .
function 2-axes linear interpolation, 2-axes circular interpolation 1 0
o
=2
@
o
o
@
8
=
=3
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3.4 Input Specifications
3.41 Input specifications
Item Specification
X axis interrupt input: X-INTO, X-INT1
Used for interrupt operation
Y axis interrupt input: Y-INTO, Y-INT1
Used for interrupt operation
X axis near-point DOG input: X-DOG
Group 1 Used for zero return
Y axis near-point DOG input: Y-DOG
Used for zero return
. START command for X axis positioning operation: X-START
Input signal name
START command for Y axis positioning operation: Y-START
Manual pulse generator input for X axis:
X- ¢ A+/X- ¢ A-, X- ¢ B+/X- ¢ B-
1 edge count at 2-phase 2-count
Group 2
Manual pulse generator input for Y axis:
Y- ¢ A+/Y- o A-, Y- ¢ B+/Y- ¢ B-
1 edge count at 2-phase 2-count
Group 3 External power supply for signals: S/S
P Connected to power supply for INTO, INT1, DOG and START
Operation display |LED ON at input ON
Signal voltage 24V DC +20% -15% (Power is supplied from S/S terminal)
Input current 7.0mA + 1mA /24V DC
ON current 4.5mA or more
Group 1 OFF current 1.5mA or less
No-voltage contact input
Signal form Sink input: NPN open collector transistor
Source input: PNP open collector transistor
Response time Hardware filter 1ms or less
Circuit insulation Photo-coupler insulation
Operation display |LED ON at input ON
Signal voltage 3t05.25V DC
Input current 3.0 to 8.5mA
ON current 3.0mA or more
Group 2 OFF current 0.5mA or less
Sianal form Differential line driver
9 (corresponding to AM26LS31)
Response 2-phases pulse 100KHz or less (Duty 50%)
frequency
Circuit insulation Photo-coupler insulation
Power supply 24V DC +20% -15%
voltage
Group 3 c "
onsumption 64mA or less
current
3.4.2 Internal input circuit

For the internal input circuit diagram, refer to the following.

— For the internal input circuit diagram, refer to section 5.3
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3 Specifications
3.5 Pin Configuration

3.5 Pin Configuration
3.5.1 Input connector
Connector pin array (aperture side) Terminal Description Terminal Description
name name
X-INTO Interrupt input (for X axis) Y-INTO Interrupt input (for Y axis)
NC Not used NC Not used
XINTO || O O Y-INTO X-INT1 Interrupt input (for X axis) Y-INT1 Interrupt input (for Y axis)
NC || O O NC Input terminal for A-phase input Input terminal for A-phase input
X-0A* 1ot 2.ph Ise (for X axi Y OAYof2-ph Ise (for Y axi
X-ANTL || O O YINTL of 2-phase pulse (for X axis) of 2-phase pulse (for Y axis)
Common terminal for Common terminal for
-pA+ Y- A+
X-BA O O ¢ X- ¢ A- A-phase input of 2-phase pulse||Y- ¢ A- A-phase input of 2-phase pulse
X-¢A- | O OFf Y-0A- (for X axis) (for Y axis)
X-0B+ | O OFf Y-¢B+ Input terminal for B-phase input Input terminal for B-phase input
X-0B* ot 2 phase pulse (for X axis) Y-0B* | ot 2-phase pulse (for Y axis)
X-¢B- [ O O Y-¢B- Phase p phase p
O Ol v-.0oG Common terminal for Common terminal for
X-DOG . X- ¢ B- B-phase input of 2-phase pulse||Y- ¢ B- B-phase input of 2-phase pulse
S/S O O S/S (for X axis) (for Y axis)
X-START O O} y-sTART X-DOG Near-point DOG input terminal Y-DOG Near-point DOG input terminal
(for X axis) (for Y axis)
Power input terminal (START, Power input terminal (START,
s/s DOG, INTO and INT1) 24VDC s/s DOG, INTO and INT1) 24vDC
Pins that have the same name Pins that have the same name
(S/S) are shorted inside. (S/S) are shorted inside.
X-START | START input terminal (for X axis)||Y-START | START input terminal (for Y axis)
Caution
The pin array is seen from the connection side (aperture side) of the input connectors of the 20SSC-H.
The pin numbers and the position of a vary depending on the connectors for user cables.
Perform proper wiring while paying attention to the position of notches and the direction of connectors.
Otherwise, the product may be damaged due to wiring mistakes.
3.5.2 Power supply connector

o} 3 Grounding (Green)

S (Black)
©) (Red)

O 2
O 1
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4 Installation

FX3U-20SSC-H Positioning Block User's Manual

4,

Installation

INSTALLATION PRECAUTIONS @ DANGER

« Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. Failure to do so may cause
electric shock.

INSTALLATION PRECAUTIONS A CAUTION

« Connect the extension cables, peripheral device cables, input/output cables and battery connecting cable securely to their designated
connectors. Unsecured connection may cause malfunctions.

« Use the product within the generic environment specifications described in section 3.1 of this manual.Never use the product in areas
with excessive dust, oily smoke, conductive dusts, corrosive gas (salt air, Cl2, H2S, SO2 or NO2), flammable gas, vibration or
impacts, or exposed to high temperature, condensation, or rain and wind. If the product is used in such conditions, electric shock, fire,
malfunctions, deterioration or damage may occur.

» Do not touch the conductive parts of the product directly to avoid failure or malfunctions.

« Install the product securely using a DIN rail or mounting screws.

» Install the product on a flat surface.If the mounting surface is rough, undue force will be applied to the PC board, thereby causing
nonconformities.

« When drilling screw holes or wiring, make sure cutting or wiring debris does not enter the ventilation slits. Failure to do so may cause
fire, equipment failures or malfunctions.

« Be sure to remove the dust proof sheet from the PLC's ventilation port when installation work is completed. Failure to do so may
cause fire, equipment failures or malfunctions.

« Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or
wiring work. Failure to do so may cause electric shock.

The product can be connected on the right side of the main unit or extension unit/block. To connect to the
FX3uc PLC or FX2NC PLC extension block, the FX2NC-CNV-IF or FX3uc-1PS-5V is necessary. For the
installation environment, refer to the following respective manual.
— Refer to the FX3U Hardware Edition
— Refer to the FX3uc Hardware Edition (Japanese document only)
20SSC-H may be installed in a control cabinet with a 35 mm wide DIN46277 DIN rail mounting or M4 screw
direct mounting.




4 Installation

FX3U-20SSC-H Positioning Block User's Manual 4.1 DIN rail Mounting
1
4.1 DIN rail Mounting 5
The product may be mounted on a 35mm wide DIN46277 (DIN rail). %
Fit the upper edge (A in the figure to the right) of the DIN 2
rail mounting groove onto the DIN rail. oo
Push the product onto the DIN rail. 5°
* Aninterval space between each unit of 1 to 2 mm (0.04" to 0.08") is °
necessary. 3
Connect the extension cable. §§T
Connect the extension cable (B in the figure to the right) to %a
the main unit, 1/0 extension unit/block or special function

unit/block on the left side of the product.
For the extension cable connection procedure, refer to the
following respective PLC manual.
— Refer to the FX3U Hardware Edition
— Refer to the FX3uc Hardware Edition
(Japanese document only)

uonejjesul

TRTIRITRIRRR

=
4.2 Direct Mounting 3
The product can be installed directly with screws.
An interval space between each unit of 1 to 2 mm (0.04" to 0.08") is necessary.
For installation, refer to the following respective PLC manual. 6
— For mounting hole pitches, refer to Section 1.2. 88=
— Refer to the FX3U Hardware Edition 8‘?5
— Refer to the FX3uC Hardware Edition (Japanese document only) ng
o
Make mounting holes in the mounting surface
according to the external dimensions 7
diagram. E8 ¢
ssa
Fit 20SSC-H (A in the figure to the right) to 23
holes and tighten M4 screws (B in the figure
to the right). 8
For the screw position and quantity, refer to the dimen- §
sioned drawing specified below. 5
— For dimensions, refer to Section 1.2. g
3
Connect the extension cable. 9
Connect the extension cable to the main unit, I/O exten- gg
sion unit/block or special function unit/block on the left side 8§
of the product. =
(Refer to Step 3 in Section 4.1.)
For extension cable connection procedure, refer to the fol-
lowing respective PLC manual. 1 0
— Refer to the FX3U Hardware Edition oy
— Refer to the FX3uc Hardware Edition g
(Japanese document only) B3
g
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;s A
5. Wiring

DESIGN PRECAUTIONS CAUTION

* Make sure to observe the following precautions in order to prevent any damage to the machinery or accidents due to abnormal data
written to the PLC under the influence of noise:

1) Do not bundle the main circuit line together with or lay it close to the main circuit, high-voltage line or load line. Otherwise, noise
disturbance and/or surge induction are likely to take place. As a guideline, lay the control line at least 100mm (3.94") or more away
from the main circuit or high-voltage lines.

2) Ground the shield wire or shield of the shielded cable at one point on the PLC. However, do not ground them at the same point as
the high-voltage lines

« Install module so that excessive force will not be applied to the built-in programming connectors, power connectors or I/O connectors.

Failure to do so may result in wire damage/breakage or PLC failure.

WIRING PRECAUTIONS @ DANGER

« Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. Failure to do so may cause
electric shock.

WIRING PRECAUTIONS A CAUTION

» Use class D grounding (grounding resistance of 100Q2 or less) with wire as thick as possible on the grounding terminal of the 20SSC-
H. However, do not connect the ground terminal at the same point as a heavy electrical system.

» Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or
wiring work. Failure to do so may cause electric shock.

» Make sure to connect cables and wires to the power/signal inputs of the 20SSC-H as described in this manual. Connecting AC power
cables with DC power sources or DC 1/O terminals will burn out the hardware components.

« Do not wire vacant terminals externally. Doing so may damage the product.

» When drilling screw holes or wiring, make sure cutting or wiring debris does not enter the ventilation slits.Failure to do so may cause
fire, equipment failures or malfunctions.

» Make sure to properly wire the FX Series terminal blocks in accordance with the precautions below in order to prevent electric shock,
a short-circuit, wire breakage, or damage to the product.

- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 and 0.8 Nem.

* Do not wire or bundle the SSCNET Il cables together with or lay them near a main circuit cable, high-voltage line, or load lines
separate from the PLC. As a guideline, lay the SSCNET Ill cables at least 100mm (3.94") or more away from power lines. Failure to
do so may cause surge induction and/or noise disturbance.

« Optical fiber end face defects that are caused from contaminants may deteriorate the signal transmission rate and cause malfunction.
When removing the SSCNET lII cabling from the 20SSC-H port, make sure to attach the protective caps to the cable connectors and
ports.

* Do not remove the SSCNET lll cable from its port while the power is ON for the 20SSC-H or Servo Amp. Do not look directly into the
optical fiber cable ends or SSCNET Il ports, as doing so may cause eye damage. (The laser for SSCNET Ill communication complies
with Class 1 as defined in JISC6802 and IEC60825-1)

*  When handling the SSCNET Il cables, do not expose them to strong impact, lateral pressure, excessive pulling tension, abrupt
bending or twisting. Failure to do so may crack the glass fiber and cause signal transmission loss. Note that a short SSCNET Il cable
is highly susceptible to twisting.

* Make sure to use the SSCNET Il cable within the allowable temperature range (as shown in subsection 5.1.1). Do not expose the
SSCNET Il cabling to fire or excessive heat. Avoid contact with high temperature components such as the servo amplifier radiator,
regenerative brake and servo motor.

* Do not force the SSCNET Ill cable into a bend radius smaller than the minimum allowable bend radius. (Refer to subsection 5.4.1
Precautions for the SSCNET Il cable wiring.)

* When connecting the SSCNET Il cable to the cable port, place the cabling inside a cable duct or bundle it as close to the 20SSC-H as
possible to avoid the cable from applying its own weight on the SSCNET Il connector.

« Do not bundle or bring the SSCNET Il cable in contact with other cables or with vinyl tape that contains plasticizing agents (i.e. Soft
Polyvinyl Chloride [PVC]/Polyethylene resin [PE]/Teflon [Fluoro resin]/Nylon). Plasticizing agents may infiltrate the SSCNET Il cable
and deteriorate the optical fiber; thereby causing the wire to break and become damaged. Use flame-resistant acetate cloth adhesive
tape (e.g. 570F by Teraoka Seisakusho Co., Ltd.).
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WIRING PRECAUTIONS A CAUTION

» Exposing the SSCNET Il cable to solvent/oil may deteriorate the optical fiber and alter its mechanical characteristics. When using the
SSCNET Il cable near solvent/oil, take protective measures to shield the SSCNET Il cable.

* When storing the SSCNET Il cable, attach the protective cap to the 20SSC-H connector port for dust protection.

* Do not remove the protective cap from the 20SSC-H connector port until just before connecting the SSCNET Il cable. Attach the
protective cap to the 20SSC-H connector port after removing the SSCNET IIl cable to protect the internal optical device from
exposure to dust.

« Keep the protective cap and protective tubing clean, and always store them in the provided plastic bag when removing them from the
hardware devices.

*  When replacing the 20SSC-H, or when sending the product to a local distributor for repair, make sure to attach the protective cap to
the 20SSC-H connector port. Failure to do so may damage the internal optical device and require optical device replacement.
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5.1 Cable to Be Used, Applicable Connector and Wire Size
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5.1.1 SSCNET lll cable

The SSCNET Il cable for connecting 20SSC-H with the servo amplifier is described.

uone|esu] o

Model Cable length Flex Lif Operatln'?a:‘tagn;perature Application and remarks
MR-J3BUS "M 0.15,0.3,0.5, 1, 3m Standard 40 to 85 °C For standard in-panel code
MR-J3BUSO 'M-A |5, 10, 20m Standard (-40 to 185 °F) For standard external cable
MR-J3BUSO'M-B |30, 40, 50m Long flex -2010 70 OC For long distance cable

(-4 to 158 °F)

*1. 0O indicates the cable length.
015:0.15m, 03:0.3m, 05:0.5m,1:1m,3:3m, 5:5m, 10 : 10m, 20 : 20m, 30 : 30m, 40 : 40m,

50 : 50m

5.1.2 Power supply cable 6
Bgx
The cable for connecting the 20SSC-H power supply connector with the power supply is described. §§§
T5<

Model name Length Remarks ® %»’_

FX2NC-100MPCB im Accessory of 20SSC-H >
Preparing the power cable by yourself 3g
@
S D =
= =9
To prepare the power cable by yourself, use the following wiring material and connector. Sga
=0
5 &
Specifications/model name « %
Wire size AWG 24(0.2mm2) “
Crimp terminal 50083-8014 (Manufactured by Molex Incorporated) 8
Housi For main unit (FX3UC), 20SSC-H |51030-0330 (Manufactured by Molex Incorporated) =

ousin

° For input extension block (FX2NC) [51030-0230 (Manufactured by Molex Incorporated) §
QO
Q
=
S
=
=22
sg
E
-
@
o
o
@
8
5
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5.1.3 Input cable and terminal block

The cable for connecting the 20SSC-H input connector with external devices is described.

1. Input connector
The input connector of 20SSC-H complies with MIL-C-83503.
Procure the input cable while referring to the following.

1) Applicable connector (commercially available connectors)
Use the 20-pin (1-key) socket complying with MIL-C-83503.
Check in advance for interference with peripheral parts such as the connector cover.

2) Input cable (by Mitsubishi Electric)

Model name Cable length Remarks
FX-16E-00"'cAB Flat cable (with tube) provided with a 20-pin connector at both ends
FX-16E-00°'CAB-R 153, 6m Round multi-conductor cable provided with a 20-pin connector at both ends
FX-16E-500CAB-S 5m Bulk cable with 20-pin connector provided on a single end (cable color: red)

*1. 0O indicates the cable length.
150 : 1.5m, 300 : 3m, 500 : 5m

3) Applicable connector for user cable (by Mitsubishi Electric)
The user should prepare the electric wires and pressure crimp tool.

Model name and configuration of /0O connector Applicable cable (UL-1061 recommended) and tool

Description of part . . Crimp tool
e (Made by DDK Ltd.) Wire size (Made by DDK Ltd.)
2
For flat FX2C-I/O- Set of 10 Crimp connector ;15\\/2V7GZ? 510.210mm ) 357J-46740: Main body
cable CON pieces FRC2-A020-30S <l pitc 357J-4664N: Attachment
conductors
FX2C-1/O- Housing HU-200S2-001 )
For united | CON-S Setof 5 Crimp contact HU-411S AWG22 (0.3mm2) |357J-5538
cable FX2C-1/O- Housing HU-20052-001
2 -
CON.SA Setof 5 Crimp contact HU-411SA AWG20 (0.5mm2) |357J-13963

4) Applicable connectors (commercially available connectors)
DDK Ltd. connector specified in ltem (3) above and Matsushita Electric Works connector specified in the

table below.
Model name of connector Applicable cable (UL-1061 recommended) Crimp tool
Housing AXW1204A
AWG22(0.3mm?2)
Contact AXW7221 AWG24(0.2mm?) AXY52000
Cover AXWG62001A

2. Terminal block

1) Terminal block (by Mitsubishi Electric)
For the specification and internal circuit of the terminal block, refer to the following respective PLC
manual.
— Refer to the FX3U Hardware Edition
— Refer to the FX3uc Hardware Edition (Japanese document only)

Model name
FX-16E-TB

Application and remarks

Converts input connector to terminal block

2) Terminal layout of FX-16E-TB connected to input connector
— For the pin array of the input connector, refer to Subsection 3.5.1

[Y-START] | X-¢A+ | s/st | x-¢B+ [ x-DOG | s/s71 | [ v-oa+ [ sist [ v-¢B+ ] vDOG | sist |
[X-START| X-INTO | X-INTL | /st | XBA- | x¢B- | S/5 | YANTO | Y-INTL | s/st | v-8A- | v-¢B- | s/s |

*1. The S/S terminal is connected inside FX-16E-TB.
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5.2 Power Supply Wiring
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5.21 Power supply wiring
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— Class D grounding

Power-on timing

The 20SSC-H power supply should be turned ON simultaneously or before the PLC main unit. Before turning
the power OFF, ensure the safety of the system and then simultaneously turn the main unit, 20SSC-H, and
other extension equipment (the special extension equipment is included) OFF.

For details, refer to the following respective PLC manual.

uone|esu] o

— Refer to the FX3U Hardware Edition
— Refer to the FX3ucC Hardware Edition (Japanese document only)

5.2.2 Grounding

Ground the cables as follows

» The grounding resistance should be 100Q2 or less.

* Independent grounding should be established whenever possible.
Independent grounding should be performed for best results.
When independent grounding is not configured, perform "shared grounding" as shown in the following
figure.
For details, refer to the following respective PLC manual.

6
=
3
3

ejep pue
uonenBiyuod

— Refer to the FX3U Hardware Edition

— Refer to the FX3UC Hardware Edition (Japanese document only) 7

Other Other Other QBT W

PLC equipmemt PLC eqUIpmemt PLC equmemt gi%

o ) Sooad

2w

[ Y i

=

Independent grounding Shared grounding Shared grounding «

Best condition Good condition Not allowed 8

* The grounding wire size should be AWG22-20 (0.3 to 0.5 mm2). =
Q

» The grounding point should be close to the PLC, and all grounding wires should be as short as possible. g
S

g

3.

3

uonesadp ojge;. &
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5.3 Input Wiring

An external power supply (24VDC) is necessary for the START, DOG, INTO, INT1 and S/S terminals.

5.3.1 Sink input wiring

Switch (sink type)

O- oA+
Manual pulse generator | A#hse [ O -GA- :z:@:
(differential output type) [:é O-#B+
B-phase
e s 2

a:"X"or"y"

5.3.2 Source input wiring

Switch (source type)

S sy BN A
Manual pulse generator Fophase ljé O-¢A-
(differential output type) B-phase I:é gﬁl‘: :z:@:

O:"X"or"Y"
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5.4 Connecting the SSCNET Ill Cabling

UOIONPOIIU|  me

5.41 Cautions for installing the SSCNET lll cabling

SSCNET Il cables are made from optical fiber.

If force is applied to the optical fiber in the form of major shock, lateral pressure, haul, or sudden bending or
twisting, the inside will distort or break, and optical transmission will cease.

Carefully read the precautions in this manual when handling the SSCNET IIl cable(s).

For detailed specifications on the SSCNET Il cable(s) or details on the assembling procedure, refer to the
following manual.
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— Refer to the MR-J3-00B Servo Amplifier Instruction Manual

1) Minimum bend radius
Make sure to lay the SSCNET Il cable(s) with a bending radius greater than the minimum bend radius.
If the SSCNET Ill cable(s) has a smaller radius than the minimum bend radius, optical transmission is
interrupted and may cause malfunction.

sdwexg €

uonoBUL0Y

SSCNET Il cable Minimum bend radius [mm (inches)]
MR-J3BUSLIM 25 (0.98") 4
0 Reinforced film cable : 50 (1.97") Z
MR-J3BUSLIM-A Code part : 25 (0.98") g
- Reinforced film cable : 50 (1.97") S
MR-J3BUSLIM-B Code part : 30 (1.18")
2) Tension

If tension is applied to the SSCNET Il cable(s), the chance of transmission loss increases due to external
forces on the fixing part of the SSCNET Il cable(s) or the connecting part of the SSCNET connector. In
the worst case, the SSCNET Il cable(s) may break or become damaged. When laying SSCNET IlI
cable(s), do not apply forced tension.

3) Lateral pressure
If lateral pressure is applied to the optical cable(s), the SSCNET lII cabling itself distorts, the internal

optical fiber gets stressed, and the chance for transmission loss increases. In the worst case, the 6

SSCNET lll cable(s) may break. To avoid lateral pressure while laying the cable(s), do not bind the £8%

SSCNET Il cabling with nylon bands (TY-RAP). g@“é

4) Twisting m%”-

If the SSCNET Il cabling is twisted, it has the same effect as applying when local lateral pressure or
bending stress. Consequently, transmission loss increases, and in the worst case, the SSCNET Il

cable(s) may break. 7

838
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5.4.2 Cautions for SSCNET lll cable wiring

Secure the cable close to the connector with bundle material in order to prevent the SSCNET Il cable from
applying its own weight to the connector.
Reserve the following distance when wiring.
1) Wiring duct
If the duct is below the bottom of the 20SSC-H, leave sufficient clearance to eliminate effects on the
SSCNET Il cable. The space height should be 70 mm (2.76") minimum.

| |

=

i =
¥ :
~
&
£
£
o
N~

2) Bundling
oHo
L Optical cord
Loose slack

Bundling material

Recommended: Cable
NK Clamp SP Type (NIX, INC)
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6. Memory Configuration and Data Operation

-_—
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2
DESIGN PRECAUTIONS CAUT'ON g%
€5
* Make sure to observe the following precautions in order to prevent any damage to the machinery or accidents due to abnormal data o
written to the PLC under the influence of noise: S
1) Do not bundle the main circuit line together with or lay it close to the main circuit, high-voltage line or load line. Otherwise, noise
disturbance and/or surge induction are likely to take place. As a guideline, lay the control line at least 100mm (3.94") or more away
from the main circuit or high-voltage lines. 3
2) Ground the shield wire or shield of the shielded cable at one point on the PLC. However, do not ground them at the same point as S
the high-voltage lines. S 3
« Install module so that excessive force will not be applied to the built-in programming connectors, power connectors or I/O connectors. @-3
Failure to do so may result in wire damage/breakage or PLC failure. §' ®

STARTUP AND MAINTENANCE DAN G E R

PRECAUTIONS

« Do not touch any terminal while the PLC's power is on.Doing so may cause electric shock or malfunctions.

« Before cleaning or retightening terminals, externally cut off all phases of the power supply. Failure to do so may cause electric shock.

» Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual and the associated
manuals and ensure the safety of the operation. An operation error may damage the machinery or cause accidents.

*  When verifying the Zero-return/JOG operation and positioning data, thoroughly read this manual to ensure safe system operation.
Failure to do so may cause an operation failure that leads to a serious accident or that causes damage to the machinery.

uone|esu] o
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STARTUP AND MAINTENANCE

PRECAUTIONS A CAUTION

» Do not disassemble or modify the PLC.Doing so may cause fire, equipment failures, or malfunctions. For repair, contact your local
Mitsubishi Electric distributor.

« Turn off the power to the PLC before connecting or disconnecting any extension cable. Failure to do so may cause equipment failures
or malfunctions.

« Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so may cause equipment failures or
malfunctions.
- Display module, peripheral devices, expansion boards, and special adapters
- Terminal blocks and 1/0O extension units/blocks
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6.1

Memory Configuration and Role

6.1.1

Memory configuration

Store parameters and data necessary for control in the buffer memory (BFM) and flash memory inside the
20SSC-H using the sequence program or FX Configurator-FP.

FX Configrator-FP Setting/monitoring tool

FX3u-20SSC-H
Buffer memory (BFM)

- Positioning parameters
i - Servo parameters !
Sequence ' - Table information |

rogram | o ms g [ oo T ‘
prog . - Monitor data

i - Control data '

Servo amplifier Servo amplifier

FX3u/FX3uc PLC
Flash memory - Servo parameters - Servo parameters

- Positioning parameters
- Servo parameters
- Table information

1) Buffer memory (BFM)
The PLC can access the buffer memory (BFM) directly, using sequence programs.
20SSC-H uses parameters and data in this area to execute positioning control.

2) Flash memory
The flash memory saves parameters and table information necessary for positioning control.
Store necessary data in advance for the mechanical equipment and applications.
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6.2 Parameter setting method

6.1.2

Data type and role
BFM number
Data type Application - - -
X-axis Y-axis X-/Y-axis
Data indicating the control state.
Monitor data The monitor data is stored in the buffer memory. Monitor the data |BFM BFM )
when necessary. #0 to #99 #100 to #199
— For details, refer to Section 11.3
The user controls the positioning control system, using the control
data.
Control data The control data is related to operation-related settings, speed|BFM BFM )
change command during positioning operation, stop operation, |#500 to #599 |#600 to #699
restart, etc.
— For details, refer to Section 11.4
The positioning parameters specify the unit, speed and other
features of the positioning control. BFM BFM
Positioning parameters Enter data according to the mechanical equipment and applicable | #14000 to #14200 to -
motor. #14199 #14399
— For details, refer to Section 11.1
The servo parameters depend on the servo amplifier to be used, and
are used to control the servomotor BFM BFM
Servo parameters ; I #15000 to #15200 to -
Enter data according to the specifications to be used. #15199 #15399
— For details, refer to Section 11.2
The table information is used for table type positioning control.
ot kalkaouibtoae | s S LY
Table information COZE formation). P » 5P > ™ 141000 to #4000 to #7000 to
) #3999 #6999 #12999

Up to 300 positioning table points per table can be defined.
— For details, refer to Section 11.5

Note

+ Positioning and servo parameters are automatically created and set for each of the X- and Y- axes
according to the factory default settings. (Leave default parameters for unused axes.)

» The table information is created for each of the X-, Y- and XY-axes.
» The positioning parameters, servo parameters and table information can be initialized, using

FX Configurator-FP or a sequence program.

6.2

Parameter setting method

Use one of the following methods to set parameters to 20SSC-H.

1. FX Configurator-FP
Positioning parameters, servo parameters and table information may be set using FX Configurator-FP.
For operation details on using FX Configurator-FP, refer to the following manual.

— Refer to the FX Configurator-FP Operation Manual

Note

Use FX Configurator-FP whenever possible to set positioning parameters, servo parameters and table
information, and save the setting data to the flash memory.
The use of a sequence program for this purpose requires many steps and devices, resulting in a complex
program and increased scan time.

2. Sequence program
Using a sequence program, applied instructions such as the FROM/TO instructions may be used to read/
write parameters from/to the buffer memory of 20SSC-H, and to save the setting data to the flash memory.
For details on using the FROM/TO instructions and direct specification of the buffer memory for applied
instructions, refer to the following manual.

— Refer to the Programming Manual
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6.3

Data Transfer Process

6.3.1

PLC, 20SSC-H and servo amplifier

The data transfer between PLC, 20SSC-H, and servo amplifier is as follows.

FX3u/FX3auc PLC —T1——— FX3u-20SSCH ——
Buffer memory (BFM)

(A)

' - Positioning parameters
- Servo parameters
Sequence ' - Table information | (D)
rogam ‘

' - Control data

Servo amplifier Servo amplifier
(A) * *(C) P P

- Servo parameters - Servo parameters
- Monitor data - Monitor data

Flash memory

- Positioning parameters
- Servo parameters
- Table information

. Power-on data transfer process [A in the figure above]

The following data transfer process occurs.
1) The data in the 20SSC-H flash memory is transferred to the buffer memory (BFM).

2) The servo parameters are transferred to the servo amplifier.
To transfer the servo parameters automatically to the servo amplifier at PLC power-on, set the following
parameter in flash memory and turn the power ON in order from the servo amplifier to the 20SSC-H
(including the PLC).
— For details, refer to Subsection 6.3.3
- Save servo parameters that relate to the servo amplifier with the servo series (BFM #15000, #15200), to
the flash memory.

Data transfer between PLC and buffer memory (BFM) of 20SSC-H [B in the figure above]
Applied instructions such as the MOV instruction, or the FROM/TO instruction are used to read/write
parameters and data between the PLC and buffer memory.

Note

Use FX Configurator-FP, whenever possible to set positioning parameters, servo parameters and table
information, and save the setting data in the flash memory.

The use of a sequence program for this purpose requires many steps and devices, resulting in a complex
program and increased scan time.

. Writing data to the flash memory in 20SSC-H [C in the figure above]

To change data in the flash memory, use a sequence program or FX Configurator-FP to modify the buffer

memory data, then activate a save command (BFM #523 b0 to b6) to save positioning parameters, servo
parameters and table information from the buffer memory to the flash memory.

— For the operation of FX Configurator-FP, refer to the FX Configurator-FP Operation Manual.

— For the flash memory save command, refer to Subsection 11.4.15

. Data transfer process between 20SSC-H and servo ampilifier [D in the figure above]

When servo parameters or monitor data on the servo amplifier side are modified, the buffer memory of the
20SSC-H is (by default) automatically updated.
For the initial servo parameter transfer method, refer to the following.

— For the initial servo parameter transfer method, refer to Subsection 6.3.3
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6.3.2 FX Configurator-FP and 20SSC-H

The data transfer between FX Configurator-FP and 20SSC-H via the PLC is as follows.
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FX Configurator-FP Setting/monitoring tool
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g
5
Q) (B)
FX3u-20SSC-H — 3
oF
—  Buffer memory (BFM) — s g
,,,,,,,,,,,,,,,,,,,,,,,,, o
- Positioning parameters ! g»_-%
=3

‘ |
! |
! - Servo parameters |
' - Table information i

,,,,,,,,,,,,,,,,,,,,,,,,,

. - Monitor data
' - Control data |

Sequence
program
©

Flash memory (ROM)

- Positioning parameters
- Servo parameters
- Table information
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FX3u/FX3uc PLC

buuy, QN

1. From 20SSC-H (buffer memory) to FX Configurator-FP [A in the figure above]
The following data is read from the buffer memory in 20SSC-H to FX Configurator-FP.

+ Positioning parameters
» Servo parameters
» Table information

» Monitor data (operation status, action status, input signal status, etc.)

2. From FX Configurator-FP to 20SSC-H (buffer memory) [B in the figure above] OUZ

The following data is written from FX Configurator-FP to the buffer memory in 20SSC-H. §,§.%

oo ad

» Positioning parameters é%

=

» Servo parameters 3

+ Table information 8

« Control data (new current values, speed change, operation test command, etc.) -

Q

3. From FX Configurator-FP (buffer memory in 20SSC-H) to 20SSC-H (flash memory) s

[C in the figure above] g

The following data is saved from the buffer memory in 20SSC-H to the flash memory according to the save S
command sent from FX Configurator-FP.

» Positioning parameters 9

Q0

» Servo parameters §,§,

(<)

« Table information -

o

%

S

o}

§".

37



6 Memory Configuration and Data Operation
FX3U-20SSC-H Positioning Block User's Manual 6.3 Data Transfer Process

6.3.3 Transfer (writing) servo parameters to servo amplifier

When the power is turned ON or when the system is reset’, the 20SSC-H transfers servo parameters stored
in the flash memory to the buffer memory.

When the servo series (BFM #15000, #15200) is set to the connected servo amplifier, the 20SSC-H transfers
servo parameters to the servo amplifier.

The figure below shows how to transfer servo parameters to the servo amplifier.

—— FX3U/FX3uc PLC —— FX3U-20SSCH —

- Servo parameters

’, Buffer memory (BFM) b)

Sequence
program

1), a)

Power ON or
system reset*!
Servo amplifier Servo amplifier

[ 4
|
|
|
Flash memory (ROM) I

’,- Servo parameters + - - Servo parameters - Servo parameters

* How to transfer the servo parameters stored in the flash memory to the servo amplifier
Procedure (Transfer sequence: 1) and 2) in the above figure)
Store, in the flash memory, the servo series [BFM #15000 (X-axis) and #15200 (Y-axis)] set to the
connected servo amplifier series and the servo parameter transfer mode (b15) set to OFF in the
operation parameter 2 [BFM #14002 (X-axis) and #14202 (Y-axis)].
After turning the power ON or after executing the system reset command™!, the following events occur:
(Turn ON the power to the amplifier first, and then to the 20SSC-H (including the PLC).)

1) The 20SSC-H transfers the data stored in the flash memory to the buffer memory.
2) The 20SSC-H transfers the data (servo parameters) stored in the flash memory to the servo amplifier.

» How to transfer the servo parameters set in the sequence program to the servo amplifier
(The 20SSC-H Ver. 1.10 or later supports this method.)
Procedure (Transfer sequence: a) and b) in the above figure)
Stores, in the flash memory, the servo series [BFM #15000 (X-axis) and #15200 (Y-axis)] set to any value
other than the connected servo amplifier series and the servo parameter transfer mode (b15) set to ON in
the operation parameter 2 [BFM #14002 (X-axis) and #14202 (Y-axis)].
After turning the power ON or executing the system reset command”?, the following events occur:
(Turn ON the power to the amplifier first, and then to the 20SSC-H (including the PLC).)

a) The 20SSC-H transfers the data stored in the flash memory to the buffer memory.
Next, use the sequence program sets the servo amplifier series connected to the servo series
[BFM #15000 (X-axis) and #15200 (Y-axis)].
b) The 20SSC-H transfers the data (servo parameters) stored in the buffer memory to the servo
amplifier.
*1.  Only supported by 20SSC-H Ver.1.10 or later. For details on system reset, refer to the following:
— Refer to Subsection 6.3.4.

Note

To transfer the following parameters from the buffer memory (BFM) to the servo amplifier, turn the servo
parameter transfer command (b9) of operation command 2 [BFM #519 (X-axis) and #619 (Y-axis)] to ON.
— For the operation command, refer to Subsection 11.4.11
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1) Transferred servo parameters

* Auto tuning mode » Position control gain

» Auto tuning response * Speed control gain

* Feed forward gain » Speed integral compensation

» Ratio of load inertia moment » Speed differential compensation

to servo motor inertia moment
* Model control gain

2) Conditions for executing servo parameter transfer command
The servo parameter transfer command is ignored during the positioning operation.

3) Status information
The servo parameter transfer flag in the status information is set during servo parameter transfer.
— For the status information, refer to Subsection 11.3.17

6.3.4 System reset (Ver.1.10 or later)
The system reset command resets the 20SSC-H system.
This command resets the system with the falling edge of operation command 2 (BFM #519 b1) after b1
remains ON for 100 ms or more.
How to execute the system reset command
Write the model code (K5220) to the control command enable/disable (BFM #522) before executing the
system reset command.
Operation
100ms or more ON
Operation command 2 & OFF
BFM#519 b1 iv\
Executes system reset.
Note
* When the 20SSC-H version is Ver. 1.10 or later:
After changing the servo parameters stored in the flash memory, it is not necessary to turn OFF and ON
the power for transferring the servo parameters stored in the flash memory to the servo amplifier if the
system reset command is executed.
The system reset command is also convenient when using the function to transfer the servo parameters
set in the sequence program to the servo amplifier.
— For the method to transfer the servo parameters set in the sequence program to the servo
amplifier, refer to Subsection 6.3.3.
* When the 20SSC-H version is earlier than Ver. 1.10:
After changing the servo parameters stored in the flash memory, it is necessary to turn OFF and ON the
power for transferring the servo parameters stored in the flash memory to the servo amplifier.
6.3.5 Servo parameter update stop (Ver.1.10 or later)

The servo parameter update stop command disables the update of the servo parameters stored in the
20SSC-H buffer memory even when the servo parameters are updated in the servo amplifier.

The 20SSC-H does not update the servo parameters stored in the buffer memory while the servo parameter
update stop command (BFM #519/619 b11) is ON.

Note

A sequence program can change the servo parameters stored in the buffer memory in the 20SSC-H and write
updated values to the flash memory while the servo parameter update stop command (BFM #519/619 b11) is
ON.
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FX3U-20SSC-H Positioning Block User's Manual 7.1 Note on Setting Parameters

Before Starting Positioning Operation

7.

DESIGN PRECAUTIONS @ DANGER

Make sure to have the following safety circuits outside of the PLC to ensure safe system operation even during external power supply

problems or PLC failure. Otherwise, malfunctions may cause serious accidents.

1) Most importantly, have the following: an emergency stop circuit, a protection circuit, an interlock circuit for opposite movements
(such as normal vs. reverse rotation), and an interlock circuit (to prevent damage to the equipment at the upper and lower
positioning limits).

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off.
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be
disabled. External circuits and mechanisms should be designed to ensure safe machinery operation in such a case.

3) Note that when an error occurs in a relay, triac or transistor output device, the output could be held either on or off. For output
signals that may lead to serious accidents, external circuits and mechanisms should be designed to ensure safe machinery
operation in such a case.

At Forward/Reverse rotation limits, make sure to wire the contacts with NC, negative-logic. Wiring contacts with NO, positive-logic

may cause serious accidents.

DESIGN PRECAUTIONS A CAUTION

Make sure to observe the following precautions in order to prevent any damage to the machinery or accidents due to abnormal data

written to the PLC under the influence of noise:

1) Do not bundle the main circuit line together with or lay it close to the main circuit, high-voltage line or load line. Otherwise, noise
disturbance and/or surge induction are likely to take place. As a guideline, lay the control line at least 100mm (3.94") or more away
from the main circuit or high-voltage lines.

2) Ground the shield wire or shield of the shielded cable at one point on the PLC. However, do not ground them at the same point as
the high-voltage lines.

Install module so that excessive force will not be applied to the built-in programming connectors, power connectors or I/0O connectors.

Failure to do so may result in wire damage/breakage or PLC failure.

Note on Setting Parameters

Set the positioning parameters and servo parameters according to the system.
The following parameters must be set.

1)

Servo series [Servo parameters (Basic setting)]
This parameter must be set to transfer information between the 20SSC-H and servo amplifier.
Set the servo series of servo parameters according to the servo amplifier.
Servo parameters must be saved to the flash memory in 20SSC-H.
— For servo series details, refer to subsection 11.2.1

Function selection C-4 [Servo parameters (Expansion setting)]
Immediately after power ON, this parameter needs to be set to operate in modes other than the JOG or
manual pulse generator operation modes.
Set “1: Not needed to pass motor Z-phase after the power supply is switched on” (default setting) here.
In other setting cases, the servo motor should be rotated more than one revolution by the JOG or manual
pulse generator immediately after power-ON.

— For details, refer to subsection 8.1.1 and 11.2.3

Zero return interlock setting [Positioning parameters (Operation parameter 2)]
Immediately after power ON, this parameter needs to be set to operate in modes other than the JOG,
manual pulse generator or mechanical return operation modes.
Set "invalid" here.
In other setting cases, operate to be set to the zero return executed flag.
— For details, refer to subsection 7.8.9 and 11.1.2
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7.2 Outline of Positioning Operation 5
The relationship between the operation speed, acceleration/deceleration time and travel distance of the s
positioning operation is shown below.

For futher details on the positioning operations supported by 20SSC-H and a note on positioning cautions,
refer to the following. 2
— For a note on positioning cautions, refer to the next page. 8.0
— For manual operation, refer to Chapter 8 ey
— For positioning operations other than table operation, refer to Chapter 9 §3
— For table operation, refer to Chapter 10 S
In individual axis operation In simultaneous two-axis operation
(interpolation operation) 3
oF
. ) Speed  Interpolation time Interpolation time S8
Speed ﬁﬁqceeleranon {iDne]ceeleranon constant constant g%
‘ ‘ ‘ \ 1 ‘ ‘ | &
. el ! ¢ }L Max. speed ! ! ! ! Max. speed ! ! >
rapezoidal ! o S ) ! - e e S
acceleration/ | K A \ | Trapezoidal | L A N |
deceleration b N acceleration/ 1 v N 1
1 ! deceleration ! [ N ! 4
; Sppeegg“"” : : Operation : 2
! ! ) 1 speed i &
| v | Time ! ! o
S-shaped time 1 v . Time S
Positioning Approximate S-shaped constant >
completion flag acceleration/deceleration (fixed at 64ms) Positioning ON
OFF ’7 completion flag OFF 5
- . =
Parameters and control data used for positioning operation =S
«Q
BFM number
Item - - Description
X-axis Y-axis
) BFM BFM - . )
Maximum speed #14009 #14008 #14209 #14208 Upper limit of speed in each operation mode 6
Operation speed 1 | BFM #503,#502 BFM #603,#602 Actual operation speed in each operation mode 8g=
- - P ase
Operation | Operation speed 2 | BFM #507,#506 BFM #607,#606 Actual operation speed for two-speed positioning o &3
speed operation and interrupt two-speed positioning e EQ
JOG speed BFM BFM Manual forward/reverse (JOG+/JOG-) operation speed §
P #14013 #14012 #14213 #14212 P P
Acceleration time BEM £14018 BEM #14218 'SI'Fl)rZZdneeded to reach the maximum speed from the zero
Deceleration time BEM £14020 BEM #14220 Time needed to reach the zero speed from the maximum

speed

Travel
distance

Target address 1

BFM #501,#500

BFM #601,#600

Target position (absolute address) or travel distance
(relative address) in each operation mode

Target address 2

BFM #505,#504

BFM #605,#604

Target position (absolute address) or travel distance
(relative address) for two-speed positioning operation

Acceleration/deceleration

mode

BFM #14000 b11

BFM #14200 b11

Select the acceleration/deceleration control method
(approximate S-shaped acceleration/deceleration or
trapezoidal acceleration/deceleration).

In interpolation operation, this mode handles trapezoidal
acceleration/deceleration even if the approximate S-
shaped acceleration/deceleration is selected.

Interpolation time constant

BFM #14022

BFM #14222

Acceleration/deceleration time for interpolation
operation.Time to reach from zero speed to the operation
speed (for acceleration) or time to reach from the
operation speed to the zero speed (for deceleration)

Positioning completion

BFM #28 b6

BFM #128 b6

The flag is reset at the beginning of each operation or at
the error occurrence, and it is set upon normal completion.
However, the flag is not set during stop operation or for the
following operations even if the operation finishes
normally.

- JOG operation

- Mechanical zero return (data setting type)

- Manual pulse generator operation

- Variable speed operation
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Note

» Trapezoidal acceleration/deceleration and approximate S-shaped acceleration/deceleration
If trapezoidal acceleration/deceleration and approximate S-shaped acceleration/deceleration are
performed under the same conditions (travel distance, operation speed and acceleration/deceleration
time), the positioning time for the approximate S-shaped acceleration/deceleration is longer by 64ms.

» Approximate S-shaped acceleration/deceleration
Specify 64ms or more (64 to 5000) for the acceleration/deceleration time.

+ If the operation speed [jog speed, operation speed 1, operation speed 2, zero return speed (high speed) or
zero return speed (creep)] is O0Hz, operation is performed at 1Hz.

* When the operation speed is changed by the override function during interpolation operation, the
acceleration/deceleration time (interpolation time constant) changes according to the ratio by which the
operation speed changes

— For override function details, refer to Subsection 7.6.1

130%
100% |
. Change operation speed New
Operation : operation !
speed ! ’ speed
L 1
100ms - *1
; ; 130ms 130ms
(Interpolation (Interpolation _ _
time constant) time constant) *1 Actual acceleration/deceleration

time (interpolation time constant)
after the operation speed change.

» An error occurs when the relative travel distance converted into pulse between the current address and the
target address exceeds the range from -2,147,483,647 to 2,147,483,647 while absolute addresses are
specified

42



7 Before Starting Positioning Operation

7.3 Handling the Forward Rotation Limit and Reverse Rotation Limit

FX3U-20SSC-H Positioning Block User's Manual

7.3 Handling the Forward Rotation Limit and Reverse Rotation Limit

The concept of the forward rotation limit and that of the reverse rotation limit are described. Suppose that limit

switches are located as shown in the figure below.

Reverse rotation limit 2 Reverse rotation limit 1

Forward rotation limit 1 Forward rotation limit 2

(servo amplifier side) (PLC side) (PLC side) (servo amplifier side)
? ? LSR LSF %
Servomotor ?
[‘:'j:{] Reverse rotation ‘ ‘ Forward rotation
. Stopping _—n
Limit . Description Reference
action
Forward Specify the action limit so that no damage is caused to the machine that
Servo rotation limit 2, | Deceleration pectly o ge Is cau Subsection
. 1 decelerates to stop after activation of the limit switch.
amplifier reverse to stop 7.3.1
. Always connect for safety.
rotation limit 2
This limit switch is necessary for retraction with the PLC if a DOG search
function is used in zero return operation or if the limit switch is activated at
Forward the forward or reverse rotation limit modes in modes other than zero return
rotation limit 1, | Deceleration ) Subsection
PLC reverse 1 operation. 7392
BT to stop Provide at positions so that the limit switch is activated before forward o
rotation limit 1 . . . o .
rotation limit 2 or reverse rotation limit 2 connected with the servo
amplifier.
Operation limit based on the current address that is effective after
Software forward rotation limit | Deceleration | mechanical zero return. Subsection
Software reverse rotation limit to stop” Specify at addresses where activation is caused before the forward 7.3.3
rotation limit 1 or reverse rotation limit 1 connected with the PLC.

*1. Sudden stop or deceleration stop can be selected with Ver.1.20 or later.
Refer to Section 7.5.

Note

The 20SSC-H does not have a terminal for connecting the forward or reverse rotation limit switch.

Connect the forward and reverse rotation limit switches to the PLC and/or servo amplifier.

How to restart after the limit switch is activated

When the limit switch is activated, the work piece decelerates to stop, and a limit error occurs.
The work piece cannot move to the activated limit-switch side. Use the JOG operation in opposite direction or
the manual pulse generator in the opposite direction to avoid the limit error.

>

Deceleration to stop

>

Operation speed

/ However, immediate stop is caused during
operation with the manual pulse generator.

Forward rotation limit input
OFF

Reverse rotation JOG operation or reverse rotation
manual pulse generator operation is valid.

-
o/

Forward rotation JOG operation or forward
rotation pulse generator operation is invalid.

43

ejep pue
uonenbiyuod

uonenbiyuod

-_—

uononpouy|

woisis N

sdwexg €

uonoBUL0Y

uone|esu] o

buuy, QN

fiowspy D

Buipe)s alojeg

jonuoo enuepy OO

jo5u0)
Buonisod €O

uonessdo ajgel. €




7 Before Starting Positioning Operation

FX3U-20SSC-H Positioning Block User's Manual 7.3 Handling the Forward Rotation Limit and Reverse Rotation Limit

7.31

Forward rotation limit 2 (FLS) and reverse rotation limit 2 (RLS)
[servo amplifier side]

7.3.2

Connect forward rotation limit 2 (FLS) and reverse rotation limit 2 (RLS) to the upper limit (FLS) and lower
limit (RLS) external signal terminals of the servo amplifier, respectively. This limit switch should be provided in
a position to avoid causing damage to the machine after activation. Connect for safety.

— For the related parameters, control data and monitor data, refer to Section 7.11

. Wiring the forward rotation limit 2 (FLS) and reverse rotation limit 2 (RLS)

Connect forward rotation limit 2 (FLS) and reverse rotation limit 2 (RLS) to the upper limit (FLS) and lower
limit (RLS) external signal terminals of the servo amplifier, respectively.
— For the wiring method, refer to the servo amplifier manual

. Servo amplifier external signal setting

Specify the following for the external signal of the servo amplifier.

Description of setting

External signal Selection of FLS/RLS signal Use the forward/reverse rotation limit of the servo amplifier and PLC.
selection Logic of FLS/RLS signal NC contact (servo amplifier)

. Restarting method

Refer to the following.
— Refer to Section 7.3 (on the previous page)

Forward rotation limit 1 (LSF) and reverse rotation limit 1 (LSR) [PLC side]

For retraction with the PLC during use of the DOG search function in zero return or upon activation of a
forward or reverse rotation limit switch in modes other than the zero return operation, these limit switches are
necessary.
Provide at a position so that activation is caused before forward rotation limit 2 or reverse rotation limit 2
connected to the servo amplifier.

— For the related parameters, control data and monitor data, refer to Section 7.11

. Wiring the forward rotation limit 1 (LSF) and reverse rotation limit 1 (LSR)

Connect forward rotation limit 1 (LSF) and reverse rotation limit 1 (LSR) at the input terminals of the PLC.
For details on the PLC wiring method, refer to the following respective PLC manual.
— Refer to the FX3u Hardware Manual.
— Refer to the FX3uc Hardware Manual.

. Specifying forward rotation limit 1 (LSF) and reverse rotation limit 1 (LSR)

Operate the forward rotation limit 1 (LSF) and reverse rotation limit 1 (LSR) connected with the PLC with the
forward rotation limit flag and reverse rotation limit flag of 20SSC-H, respectively.
— Refer to Chapter 13

. Restarting method

Refer to the following.
— Refer to Section 7.3 (on the previous page)
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7.3.3

Software limit

This operation limit is based on the 0 address that becomes valid after mechanical zero return.
Specify at addresses so that activation is before forward rotation limit 1 and reverse rotation limit 1 connected
with the PLC.

— For the related parameters, control data and monitor data, refer to Section 7.11

. Conditions for validating the software limit

» Specify the software limit so that the following condition is satisfied.
Large software limit > small software limit

+ State with active zero return complete flag
(After execution of mechanical zero return and completion of positioning at the zero-point, or in an absolute
position detection system where the current value is established)

Note

To refrain from using the software limit, specify the software limit settings as shown below.
» Software limit (upper) = Software limit (lower)
+ Software limit (upper) < Software limit (lower)

Cautions for use of software limit

1) The software limit is invalid under the following control.
a) Mechanical zero return control
b) Current value change
¢) Ring counter setting (Ver.1.10 or later)

2) The limit error of the software limit is changed at the starting and end points of the operation. Therefore
the specified upper or lower software limit may be exceeded in circular interpolation control.
In this case, deceleration does not occur even if the software limit is exceeded.
If there is a possibility of overshoot beyond the software limit, install an external limit switch.

A Deceleration does not occur.

Y-axis stroke
limit

«— Arc address

FStarting point address End point address
> X-axis
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7.4

Handling the STOP command

When the STOP command of 20SSC-H turns ON during positioning operation, the servomotor decelerates to
stop.™
When stopped by the STOP command, the following statuses are shown below.
*1. Sudden stop or deceleration stop can be selected with Ver.1.20 or later.
Refer to Section 7.5.
— For the related parameters, control data and monitor data, refer to Section 7.11

Status State
Positioning completion OFF
READY ON

. STOP command during JOG operation, manual pulse generator operation or variable speed

operation

When a STOP command is turned ON during the JOG operation, manual pulse generator operation or
variable speed operation, the servomotor decelerates to stop without regard to the stop mode setting type.
Operation is restarted when the STOP command is turned off and the forward or reverse rotation JOG
command is ON or the manual pulse generator is being operated.

Operation stop for JOG operation, manual pulse generator operation
or variable speed operation

To stop the JOG operation, manual pulse generator operation or variable speed operation, turn the operation
command to off or stop the manual pulse generator input. (without using the STOP command)

. STOP command during positioning operation (without the JOG operation, manual pulse

generator operation or variable speed operation)

When the STOP command is turned ON during positioning control operation, the operation is as follows
according to the stop mode setting. There are two types of stop mode: the positioning control end mode and
remaining travel distance operation mode.

1) Positioning control end mode
When the STOP command is turned ON, operation decelerates to a stop and is terminated.
When the STOP command is OFF, positioning operation begins when the START command is turned
ON.

Speed Control suspended
with STOP command
i ‘/ Next positioning
LA operation
‘ T P Time
ON ! 1 ON;
START command 4 |OFF : 41OFF
ON
STOP command [T|oFF

Standby for remaining
travel distance after
stopped
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2) Remaining travel distance operation mode
When the STOP command is turned ON, operation decelerates to a stop and the 20SSC-H enters
standby state for the remaining travel distance operation. At this time, "standby for remaining travel
distance" flag is turned ON. When the STOP command is OFF and the START command is turned ON
during standby status, positioning operation continues for the remaining travel distance.

Control suspended

Speed with STOP command
b emaining travel
n /Xstance operation
/ ; P Time
START command ﬁ OFF 1 ﬁ OFF
STOP command ON [—\ OFF
Standby for remaining travel ON— OFF

distance after stopped

To cancel the remaining travel distance operation in the remaining
travel distance operation mode

When "remaining travel distance operation cancel command" is turned ON in standby status, the operation
for the remaining travel distance is cancelled and the positioning operation terminates.

Speed
Remaining travel distance operation
L /==~ (Canceled remaining travel distance)
/ 1 A P Time
ON:! |
START command & OFF !
STOP command ON [ oFF
Standby for remaining travel distance after stopped ON [ o|OFF
Remaining travel distance operation cancel command ON (ﬁ OFF

3. Wiring the stop switch
Connect the stop switch to the input terminal of the PLC.
For details of the PLC wiring method, refer to the following manual according to the PLC being used.
— Refer to the FX3u Hardware Edition
— Refer to the FX3uc Hardware Edition (Japanese document only)

4. STOP command

Operate the PLC's STOP switch together with the 20SSC-H STOP command.
— Refer to Section 7.4
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7 Before Starting Positioning Operation
7.5 Sudden stop selection (Ver.1.20 or later)

Sudden stop selection (Ver.1.20 or later)

(LSR)/software limit turns ON during positioning operation.

This function suddenly stops the work piece when the STOP command/forward rotation limit switch 2 (FLS),

reverse rotation limit switch 2 (RLS)/forward rotation limit switch 1 (LSF) or reverse rotation limit switch 1

— For the related parameters, control data and monitor data, refer to Section 7.11
1. How to select sudden stop when the STOP command or limit switch turns ON
Specify the following settings.

Setting item
Setting of the sudden stop/deceleration stop

Setting of sudden stop deceleration time

Description

Setting of the sudden stop interpolation time constant

Setting of the sudden stop

Setting

2. Sudden stop operation

1)

Setting (interpolation operation only)

The work piece suddenly stops after the sudden stop deceleration time (interpolation time constant) when

the STOP command or limit switch turns ON during operation. However, the work piece stops after the

normal deceleration time when the sudden stop deceleration time (interpolation time constant) is longer
than the normal deceleration time (interpolation time constant).

In individual axis operation

Speed

Maximum speed

Operation speed

Real sudden stop deceleration time ——

Sudden stop deceleration time ——

ON
Stop command OFF

=

Time

Real deceleration time

Deceleration time

In simultaneous two-axis operation (interpolation operation)

Speed

Maximum speed

Operation speed

Sudden stop interpolation

. —>
time constant

ON
Stop command OFF

T

Time

Interpolation
time constant
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2) The work piece suddenly stops when the STOP command or limit switch turns ON during deceleration
stop operation (interpolation time constant).
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Maximum speed 7
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Time
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7.6  Changing During Operation (Operation Speed, Target Address)

7.6.1 Changing the operation speed with the override function

This function is possible to change the operation speed at an arbitrary timing through the override setting
value (0.1 to 3000.0%).
— For the related parameters, control data and monitor data, refer to Section 7.11

1. To use the override function
Set the following setting.

Setting item

Description

Override setting

Specify in the range from 1 to 30000 x 0.1% (0.1 to 3000.0%).

2. Applicable positioning operations

3. Operation
A
Speed
Actual operation speed
Operation speed 100
Override setting 100%

Operations applicable to the override function

Mechanical zero return (at high speed)
JOG operation

1-speed positioning operation

Interrupt 1-speed constant quantity feed
2-speed positioning operation

Interrupt 2-speed constant quantity feed
Interrupt stop

Variable speed operation

Multi-speed operation

Linear interpolation

Linear interpolation (interrupt stop)
Circular interpolation

Reciprocal movement instruction
(Ver.1.10 or later)

» Operations inapplicable to the override function
- Mechanical zero return (at creep)
- Manual pulse generator operation

200% >< 150%

4. Caution for speed change

If the overridden (actual) operation speed is smaller than 1, the operation speed is handled as "1" in the
current speed unit.

If "100 (%)" is specified as an override, the speed does not change.

The operation speed can be changed during positioning operation.
The override function is invalid during deceleration after a STOP command or in positioning operation.

When the operation speed is changed by the override function during interpolation operation, the
acceleration/deceleration time (interpolation time constant) changes according to the ratio by which the
operation speed changes.

— For details, refer to the note in Section 7.2
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1
7.6.2 Changing the operation speed with the operation speed change function Y
o
This function is possible to change to the specified new operation speed at an arbitrary timing. %
However, the speed does not change during mechanical zero return after detection of the near point DOG and >
start of deceleration to the creep speed.
— For the related parameters, control data and monitor data, refer to Section 7.11 2
1. To make speed change valid 8%
Specify the following settings. gg
Setting item Description §
Change command in operation disabled OFF
Speed change value Setting 3
Speed change command in positioning operation ON at speed change -
S8
2. Applicable positioning operations gs
o
» Operations applicable to the operation speed » Operations inapplicable to the operation >
change function speed change function
- Mechanical zero return (at high speed) - Mechanical zero return (at creep) 4
- JOG operation - Manual pulse generator operation =
- 1-speed positioning operation - Variable speed operation g
- Interrupt 1-speed quantity feed “g_’
- 2-speed positioning operation =
- Interrupt 2-speed quantity feed
- Interrupt stop 5
- Multi-speed operation
- Linear interpolation =
- Linear interpolation (interrupt stop) 3
- Circular interpolation
- Reciprocal movement instruction

(Ver.1.10 or later)

3. Operation
Speed A

fiowspy D

ejep pue
uonenbiyuod

Operation speed after change

Operation speed

Target address

Time

Buipe)s alojeg

Speed change command in 1ON
positioning operation OFF4

Operation speed change processing

4. Cautions for speed change
» After operation speed change, if STOP command is turned ON during positioning operation, the next

o

M

m

1
jonuoo enuepy OO

operation speed becomes the changed speed.

* The operation speed can not change in the following statuses. 9
- During deceleration by STOP command §__g°
- During automatic deceleration in position control Eg

+ If an operation speed larger than the maximum speed is specified for the speed change value, a setting
error occurs and the operation speed is controlled at the maximum speed.

+ To change the speed at interpolation control, the speed change value has to be set in the X-axis setting. 1

» The operation speed does not change during mechanical zero return (at creep). The speed change
command is ignored.

uonessdo ajgel. €
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7.6.3 Changing the target address

This function is used to change the target address in positioning control to a new specified address.

1. To make target address change valid

Specify the following settings.

Setting item

Description

Change command in operation disabled

OFF

Target position change value (address)

Set the new target address.

Target position change value (speed)

Set the new operation speed.

Target position change command in

ON at target address change

positioning operation

Note

To leave the operation speed unchanged, set the target position change value (speed) to the same speed as

the current operation speed.

2. Applicable positioning operations

» Operations applicable to the target address
change function
- 1-speed positioning operation
- Interrupt 1-speed constant quantity feed
- 2-speed positioning operation
- Interrupt 2-speed constant quantity feed
- Interrupt stop
- Reciprocal movement instruction

(Ver.1.10 or later)

3. Operation
1) When changing both the address and speed

Speed A

Operation speed

» Operations inapplicable to the target address
change function

- Mechanical zero return

- Manual pulse generator operation
- JOG operation

- Variable speed operation

- Multi-speed operation

- Linear interpolation

- Linear interpolation (interrupt stop)
- Circular interpolation

New operation speed

. New target address

| /}

Time
Target position change command ON | Target address
(speed) in positioning operation ~ OFF all
ON
Changing target address OFF I
2) When the direction of operation changes
Speed
Target address
i >
Time

Target position change command

(speed) in positioning operation OFF

OFF

Changing target address
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4. Cautions
* The operation speed can not change in the following statuses.
- During deceleration by STOP command
- During automatic deceleration in position control

UOIONPOIIU|  me

« If the target position change value (address) converted in units of pulses is out of the setting range, an
error occurs.

woisis N

8
« If the target position change value (speed) is out of the setting range, the operation speed is handled as "1" =
(lower limit) or maximum speed (upper limit). §
+ If the specified target address requires change of the operation direction after the interrupt input changes 3
from OFF to ON during the following operation, the work piece moves to the address where the interrupt
input turned ON and stops there: 3
- Interrupt 1-speed Constant Quantity Feed' e
- Interrupt 2-speed Constant Quantity Feed 513
f=0)
o

*1.  However, the operation is different in the constant position stop mode. Refer to subsection 9.3.2.

» The following target address changes are not allowed during 2-speed positioning operation:

- Target address change that requires change of the operation direction at the 1st speed during 1st speed 4
operation =
- Target address change that requires change of the target address at the 2nd speed during 1st speed ﬁ
operation. =
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1.7

Ring counter setting (Ver.1.10 or later)

This function causes the current address to perform the ring operation within the range from 0 to the preset
ring counter upper limit value.
The current address (user) performs the ring operation within the range from 0 to the preset ring value.
The current address (pulse) performs the ring operation within the range from 0 to the preset ring value
converted into pulses.

— For the related parameters, control data and monitor data, refer to Section 7.11

1. How to make the current address perform the ring operation
Specify the following settings.

Setting item Description

Ring counter setting ON

Set the ring value for the current address.

Ring counter upper limit value 1 to 2,147 483,646 [User unif]

2. Applicable positioning operations

» Operations allowing the ring operation * Operations not allowing the ring operation
- Mechanical zero return - Linear interpolation
- JOG operation - Linear interpolation (interrupt stop)
- 1-speed positioning operation - Circular interpolation

- Interrupt 1-speed constant quantity feed

- 2-speed positioning operation

- Interrupt 2-speed constant quantity feed

- Interrupt stop

- Variable speed operation

- Multi-speed operation

- Manual pulse generator operation

- Reciprocal movement instruction
(Ver.1.10 or later)
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3. Operation
Example) System of units: degree Ring value: 359999

Current address (User) Present

359,999 359,999 359,099 4 ring value
mdeg mdeg mdeg

UOIONPOIIU|  me
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Omdeg Omdeg Omdeg Omdeg
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Reverse rotation Forward rotation
(counterclockwise) 270,000 e 90,000 (clockwise)

180,000

uone|esu] o

When the address is specified in absolute value:

+ The 20SSC-H positions the motor in the rotation direction set in "Ring operation rotation direction for
absolute address".
Set the value of BFM #530/#630
0: Direction for shorter rotation,
1: Direction where the current value increases (clockwise),
2: Direction where the current value decreases (counterclockwise)

buuy, QN

Example of rotation in the direction for shorter rotation (BFM #530/#630: 0) o @

(1-speed positioning operation) ié%
Ring value Ring value §’§Q
359,999 359,999 g

Buipe)s alojeg

0
0
Target address 1
Target address 1 Current address 300,000
240,000 90,000 Current address
180,000 90,000
180,000

Example of rotation in the direction where the current value increases (BFM #530/#630: 1) gf,
(1-speed positioning operation) s
Ring value Ring value g
359,999 359,999 =

jo5u0)
Buonisod €O

0 Target address 1 0
300,000
Target address 1 Current address Current address
240,000 90,000 90,000
180,000 180,000
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Example of rotation in the direction where the current value decreases (BFM #530/#630: 2)
(1-speed positioning operation)

Ring value Ring value

359,999 359,999

0
Target address 1
Target address 1 300,000
240,000 Current address
90,000
180,000

* When the current value is equivalent to the target address, positioning is completed
(and the positioning completion signal turns ON).

Current address
90,000
180,000

* The 20SSC-H cannot position the motor to a value larger than the preset ring value.

When the address is specified in relative value:

» The 20SSC-H positions the motor while regarding the preset target address as a relative movement quantity.
Example of rotation when the address is specified as a relative value
(1-speed positioning operation)
Ring value Ring value
359,999 359,999

Target address 1
210,000 0 0
(Monitor value
300,000) Target address 1
Current address -I\F;I1O"OOO |
180,000 90,000 gog?dg’or)"a ue Sgr(r)%rg)t address
180,000

» The rotation direction is forward when the target address sign is "+", and reverse when the target address
sign is "-".

* The 20SSC-H can position the motor to a value larger than the preset ring value.

Cautions

* When specifying absolute addresses, set a value within the range from 0 to the ring value. Setting a value
outside the setting range will cause an error.

* When changing the current address using the current address change function or when setting the zero
point address, set a value within the range from 0 to the ring value. Setting a value outside the setting
range will cause an error.

» The software limit setting is invalid during the ring operation.
» Performing interpolation during the ring operation causes error.

7.8 Other functions

The 20SSC-H has an absolute position detection system, torque limit function, servo ON/OFF, servo check
functions and others.
The parameter setting and sequence program enable each function.

7.8.1  Servo-ready check function

The servomotor ready signal (completion of preparation) is checked during startup of operation or during
operation. With no servo ready signal, a servo-ready error occurs, stopping the operation.
For servomotors with no servo-ready signal, disable the servo-ready check function.

— For related parameters, control data and monitor data, refer to Section 7.11
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7.8.2 Servo end check function

UOIONPOIIU|  me

Use the servo end check function to detect the positioning operation completion by the servo status
in-position signal.
When the servo status in-position signal turns ON after operation completion (within the range of servo end
check determination time) the 20SSC-H detects that the positioning operation has ended.
When the in-position signal does not turn ON within the specified servo end determination time, an external
error occurs, stopping the operation.

— For related parameters, control data and monitor data, refer to Section 7.11

woisis N
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« Zero or smaller settings are handled as "1ms."
* 5001 or larger settings are handled as "5000ms."

1. To use the servo end check function

sdwexg €A

o

Specify the following settings. 3
(]

Setting item Description %—

Servo end check Enable the servo end check. >

Servo end determination time | Specify a value within the range from 1 to 5000ms.

2. Applicable positioning operations

uone|esu] o

» Operations applicable to the servo end check + Operations inapplicable to the servo end check
- JOG operation - During continuous multi-speed operation
- 1-speed positioning operation - During continuous pass operation of
- Interrupt 1-speed constant quantity feed interpolation operation
- 2-speed positioning operation - Manual pulse generator operation

- Interrupt 2-speed constant quantity feed
- Interrupt stop

- Variable speed operation

- Multi-speed operation

- Linear interpolation

- Linear interpolation (interrupt stop)

- Circular interpolation

buuy, QN
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- Mechanical zero return 38
- Reciprocal movement instruction g€
;s

(Ver.1.10 or later) &
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7.8.3 Torque limit function

The torque limit function sets the torque limit value for the servo amplifier from the 20SSC-H.
— For related parameters, control data and monitor data, refer to Section 7.11

1. Torque limit function setting
Specify the following items to use the torque limit function.

Setting item Description

Zero return torque limit value | Torque limit value for zero return control (creep)

The torque limit during the following operations is the torque limit setting or torque output setting
according to the torque output setting value.
- If the torque output setting is "0"

The torque is limited to the torque limit value or zero return torque limit value.
Torque limit setting - If the torque output setting is between 1 and 10000 (increment: 0.1%)

The torque is limited to the torque output setting.
« During mechanical zero return at zero return speed (high speed)
* JOG operation
« 1-speed positioning operation
« Interrupt 1-speed constant quantity feed
« 2-speed positioning operation
« Interrupt 2-speed constant quantity feed
* Interrupt stop
« Variable speed operation
* Multi-speed operation
« Linear interpolation
« Linear interpolation (interrupt stop)
» Reciprocal movement instruction (Ver.1.10 or later)
* Manual pulse generator operation (Ver.1.10 or later)

Torque output setting

2. Details of control
The operation with the torque limit is as follows.

Various operations

ON ON
OFF OFF
START command -2FF
*1,*2
Torque limit setting 300 200
(Positioning parameters)
*1,*2

Torque output setting
(Control data)

300 >< 100

*1: The torque limit setting or torque output setting becomes valid at the rising edge of the START
signal. If the torque output setting is "0," operation is made with the torque limit setting.

Stored torque limit
(Monitor data)

*2 . If the positioning parameter setting is changed, issue a positioning control parameter command
to validate the new setting.

3. Precautions for control
« If the zero return torque limit value exceeds the torque limit setting, an error occurs.

+ If the torque limit function causes the operation to stop, drop pulses remain in the deviation counter. After
the load torque is removed, the operation continues according to the remaining pulses.
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7.8.4

Absolute position detection system

7.8.5

An absolute position detection system is available with the 20SSC-H.
— For related parameters, control data and monitor data, refer to Section 7.11

What is the absolute position detection system?

In the absolute position detection system, the current position is stored in the servo amplifiers battery backed
memory, and even if the work piece moves at power failure, the moving distance is added to the current
position with the absolute encoder and servo amplifier absolute position system. After power-ON, the
absolute position detection system does not require the zero return procedure.

. Conditions to use the absolute position detection system

» Use servomotors with absolute position encoders.
» Use a backup battery with the servo amplifier.
* Enable the absolute position detection system in the servo parameters.

. Initial zero-point determination

Even with the absolute position detection system, the zero-point must be determined at least once after the
equipment is manufactured.
To determine the zero-point for the first time, perform zero return according to one of the following types
: data set type, DOG type or stopper type.
— For zero return operation, refer to Section 8.1

. Absolute position lost

If the absolute position in the encoder becomes indefinite in the absolute position detection system, the
absolute position loss signal (ABSV) turns ON. At ABSV signal ON, make sure to operate zero return
immediately to establish the zero-point again.

The absolute position becomes indefinite in the three cases below.

* When the absolute position detection system is set by the parameter setting of the servo amplifier, and the
servo amplifier turns ON.

* An absolute position loss alarm (AL-25) is caused.
* An absolute position counter warning (AL-E3) is issued.

Note

While the absolute position loss signal (ABSV) is ON, do not start automatic operation. The zero-point must
be established to prevent unpredictable behavior.

Servo ON/OFF

The servo of the servo amplifier connected with 20SSC-H turns ON/OFF.
The servo ON enables the servomotor operations.
— For related parameters, control data and monitor data, refer to Section 7.11

. Servo ON/OFF

* Turn OFF(0) the servo-OFF command to turn the servo on.
* Turn ON (1) the servo-OFF command to turn the servo off.
Note

» Perform servo-ON/OFF while the servomotor is stopped.

» The servo can be turned OFF with Ready-ON in the status information.
The servo-OFF command during positioning operation is invalid.

* If the servomotor turns due to an external force during servo-OFF, a follow-up process occurs with the
follow-up function.
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7.8.6

Follow-up function

With the follow-up function, the motor rpm is monitored when the servo is OFF, and the motor rpm is reflected
in the current value.
With this function, even if the servomotor rotates while the servo is OFF, the servomotor always starts
positioning at the next servo-ON, ignoring the drop pulse.
The 20SSC-H always executes the follow-up process during servo OFF.

— For related parameters, control data and monitor data, refer to Section 7.11

7.8.7 Simultaneous start function
Operation in the X- and Y-axes start simultaneously with this function.
— For related parameters, control data and monitor data, refer to Section 7.11
. Applicable positioning operations

» Operations applicable to the simultaneous start » Operations inapplicable to the simultaneous
function start function
- JOG operation - Manual pulse generator operation
- Mechanical zero return - Variable speed operation
- 1-speed positioning operation - Multi-speed operation
- Interrupt 1-speed constant quantity feed - Linear interpolation
- 2-speed positioning operation - Linear interpolation (interrupt stop)
- Interrupt 2-speed constant quantity feed
- Interrupt stop
- Table operation (individual)
- Reciprocal movement instruction

(Ver.1.10 or later)
. Operation

1) Enter the X-axis and Y-axis operation patterns.

2) Turn ON the X-axis simultaneous start flag.

3) Turn ON the X-axis start command.

In JOG operation, turn ON the X-axis forward/reverse rotation jog command.

4) X-axis and Y-axis operation begins simultaneously.

POINT

» The Y-axis start command and forward/reverse jog command are ignored.

7.8.8 Current address change function

With this function, the current address of a stopped axis changes arbitrarily.
Write the desired value to the current address (user) to change, followed by the current address (pulse)
update.

— For parameters, control data and monitor data, refer to Section 7.11

The current address does not change in the following states.
+ READY/BUSY in the status information is OFF (0).
* Interruption due to a STOP command occurs and the operation is waiting for the remaining distance.
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7.8.9 Zero return interlock function

UOIONPOIIU|  me

This function disables the start command before mechanical return.
— For related parameters, control data and monitor data, refer to Section 7.11

1. Applicable positioning operations 2
» Operations applicable to the zero return » Operations inapplicable to the zero return 8o
interlock setting interlock setting %?@.
- 1-speed positioning operation - JOG operation §3
- Interrupt 1-speed constant quantity feed - Manual pulse generator operation S
- 2-speed positioning operation - Mechanical zero return
- Interrupt 2-speed constant quantity feed - Variable speed operation

- Interrupt stop

- Multi-speed operation

- Linear interpolation

- Linear interpolation (interrupt stop)

- Table operation (individual)

- Table operation (simultaneous)

- Reciprocal movement instruction
(Ver.1.10 or later)
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2. Setting items
The zero return interlock function applies when both of the following conditions are true.
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» The zero return interlock setting of operation parameter 2 is ON (1).

* The zero return completed status is OFF.

buuy, QN

7.8.10 Positioning completion signal output waiting time (Ver.1.20 or later)

Set the time after positioning is completed until the positioning completion flag turns ON.
— For related parameters, control data and monitor data, refer to Section 7.11

Operation 6
The figure below shows the operation when the positioning completion signal output waiting time is set.
S8
| | | | 258
Scanin PLC 825
| | | | 52
§’.
ON
READY
OFF f v
START ON 1 =yl @
command OFF 3
When the positioning @
% completion flag changes from §
OFF to ON, the START =
< > command turns ON. 3
Actual ON
completion of { f
positioning OFF 8
ONis =
: detected
Completion ON —¢ A Ei)eFtEcItSed G/ ¢ §
HH H QO
of positioning OFF ; 3 =
< > =
I Positioning completion s
i signal output waiting time
* Positioning operation shorter than a scan in PLC. 9
POINT oL
=2
e S g9
» When the positioning operation time is shorter than a PLC scan, the sequence program can only detect the =)

positioning completion signal if the positioning completion signal output waiting time is set to a time longer
than the scan time.

» Becomes 5000 ms when set at 5001 ms or more. 1

+ If positioning is completed and an error occurs during the positioning completion signal output waiting time,
the positioning completion signal remains OFF.

* The setting of the positioning completion signal output waiting time is invalid during table operation.

uonessdo ajgel. €
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7.9

Precautions for using the user units
(mechanical or composite system of units)

1. User units

The user can select the unit setting for positioning. For the unit setting method, refer to the following section.
— For the setting method, refer to Subsection 11.1.1

1) System of units
Select the units to use.

- Motor system of units :The position command and speed command are based on the number of
pulses.

- Mechanical system of units :The position command and speed command are based on mm, mdeg,
10" inches and so on.

- Composite system of units  :The position command is based the mechanical system, while the speed
command is based on the motor system, or similar composite units are used.

2) Data magnification
You can select the position data magnification (x1, x10, x100 or x1000).

3) Setting value in user units
According to the user unit setting, specify the value as follows.

Position data Unit setting (position unit)

magnification PLS pm inch mdeg
x1 PLS pum % 0.0001 inch mdeg
x10 x 10 PLS x 10 pm x 0.001 inch x 10 mdeg
x100 x 100 PLS x 100 um % 0.01 inch x 100 mdeg
%1000 x 1000 PLS mm x 0.1 inch deg

2. Converted pulse data

Enter data within the setting range of converted pulse data, when setting ranges overlap. The equation for
conversion is as follows.

1) Travel distance
Travel distance in converted pulse data (PLS) =
Travel distance (um, 10"*inch, mdeg) x position data magnification x (pulse rate / feed rate)
2) Operation speed
Operation speed in converted pulse data (Hz) =
Operation speed (cm/min, inch/min, 10deg/min) x 10% x (pulse rate / feed rate) / 60

Servomotor rotation speed and operation speed (converted pulse data)

Do not exceed the maximum rotation speed of the servomotor when specifying the operation speed (including
the maximum speed, jog speed and zero return speed). The servomotor rotation speed is calculated from the
speed (converted pulse data) as follows.
Servomotor rpm (r/min) =

The converted pulse data of operation speed (Hz) x 60 / the resolution per revolution of servomotor

Servo amplifier Resolution per revolution or servomotor (PLS/REV)
MR-J3B 262144
Error

Supposing that the pulse rate be A, feed rate be B, and relative travel distance be C, C x (A/B) is the number
of pulses output from 20SSC-H.

No command error occurs as long as (A/B) is an integer. C x (A/B) does not have to be an integer.

However, if C x (A/B) is not an integer, repetitive operation of relative movement causes an accumulated
error in the current address. In absolute address operation, an error within 1 pulse occurs with the calculation
result rounded off, but it does not cause an accumulated error.

In addition, an accumulated error does not occur in the motor system of units.

Maximum speed restriction

To specify speed data in the mechanical system of units, enter data in the range between 1 and
50,000,000Hz in converted pulse data.
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7.10 Cautions for Positioning Operation

UOIONPOIIU|  me

7.10.1 Overlapped specification of operation mode

1) The positioning operation does not start at START input/command if multiple operation patterns are

woisis N

selected (with multiple bits turned on) in the parameters for operating patterns. 8
2) When two or more positioning operation commands are ON at the same time such as the forward rotation §
JOG/reverse rotation JOG command and mechanical zero return command (operation command 1), such =
commands are executed with the following priority. >
Priority of positioning operation commands: 3
START command > Forward rotation JOG > Reverse rotation JOG > Mechanical zero return command om
=
53
If the forward rotation JOG command and reverse rotation JOG command turn ON at the same time, %».%

however, the forward rotation JOG/reverse rotation JOG commands are ignored.

7.10.2 When the travel distance is small

1. 1-speed positioning operation
If the time needed for the travel distance (target address 1) is shorter than the acceleration/deceleration time,
the actual operation speed does not reach the command speed (operation speed 1).

uone|esu] o

\

Desired Desired 5
Speed ‘ acceleration ‘ deceleration
| time™ ! ! time*? ! =
| | : | 5
< > <> @
|
| e SR - |
! / \ |
I / \ I
} / \ |
Trapezoidal,/ Lo [
jjrap A Operation speed 1 !
‘control R ! 6
. |
i / Approximate S-shaped N !
! control | 28%
| v . 223
| N | (Sl S
: o v
| N
| N 8
| |
‘
A

N
\

Start Time

-

Traveling time < desired acceleration time'l+ desired deceleration time®

*1. For the relation between the time for the actual acceleration/deceleration and the specified time for
desired acceleration/deceleration, refer to the following.
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— Refer to Section 7.2
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2. Interrupt 1-speed positioning operation
(Ver. earlier than 1.10, or BFM#519, #619 b6=OFF in Ver. 1.10 or later)
If the time needed for the travel distance (target address 1) is shorter than the deceleration time, the pulse
output stops at the target address 1.
If the travel distance is zero, immediate stop occurs when interrupt input INTO turns ON.

Desired
deceleration
time™L
Speed ~ Approximate S-shaped control
\ The time to stop is slightly earlier because
) > deceleration under the approximate S-shaped
Trapezoidal control N\ control is slower than that of trapezoidal control,

\ NN while the travel distance is almost the same as

Operation speed 1 that of trapezoidal control.

N Target address 1

A S
£ c LS Time
Start Interrupt input (INTO)

Traveling time < desired deceleration time™

*1. For the relation between the time for the actual deceleration and the specified time for desired
deceleration, refer to the following.
— Refer to Section 7.2

3. 2-speed positioning operation
1) If the travel distance at the first speed is small
If the travel time is smaller than the time ' needed to decelerate to the operation speed 2, the first
operation speed does not reach the operation speed 1.

If the travel distance of the first speed is zero, the travel is at the second operation speed and travel
distance. (No error is caused.)

Desired Desired
_acceleration . decceleration
[ ey
Speed | time™ itime

r;;;;;;
|
I
1
|
|
.

‘
‘

! Approximate //K \
| S-shaped / \
‘
‘
‘
‘
‘

control | /
Trapezoidal control ,/ Operation
speed 1

Operation
speed 2

Time

Travel time < desired deceleration time*1

*1. For the relation between the time for the actual deceleration and the specified time for desired
deceleration, refer to the following.
— Refer to Section 7.2
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2) If the travel distance of the second speed is small
If the travel time at the second speed is smaller than the time™! needed to decelerate from the operation
speed 2, deceleration is started from operation speed 1.
If the travel distance at the second speed is zero, the operation decelerates to stop for the travel distance
to be the target address 1 as if it were a 1-speed positioning operation. (No error is caused.)
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Desirred deceleration time™
Speed | |
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Trapezoidal control

N

Target address 2

Operation
speed 1

sdwexg €A

Approximate
S-shaped control
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Time

£ i
Start }H

) S *
Travel < desired deceleration time

*1. For the relation between the time for the actual deceleration and the specified time for desired

deceleration, refer to the following.
— Refer to Section 7.2
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4. Linear interpolation operation
If the time necessary for the travel distance (target address 1) is smaller than the acceleration/deceleration
time, the actual operation speed does not reach the command speed.

buuy, QN

5. Linear interpolation operation (interrupt stop)
If the time necessary for the travel distance (target address 1) is smaller than the deceleration time, the output
pulses stop at the deceleration target address 1 (target address 1).
If the travel distance is zero, the operation immediately stops at the interrupt input (INTO) ON.

6. Interpolation operation (during continuous pass operation) 6
If the travel distance is small and the travel time from the starting point to the end point is shorter than the §§§
interpolation time constant, the operation temporarily stops, and then shifts to the next interpolation operation. &‘ég

&g
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7.10.3 Cautions for interpolation operation

1. Linear Interpolation Operation (including the Interrupt Stop)
When setting a different pulse rate/feed rate (X-axis) and pulse rate/feed rate (Y-axis) during interpolation
operation

If the 20SSC-H version is earlier than Ver.1.20
Set ratios that are the same for the pulse rate to the feed rate for the X-axis and the Y-axis.
When the ratios are different, the actual speed does not match the set speed.

If the 20SSC-H version is Ver.1.20 or later
Set the interpolation gear ratio selection function in the X- axis, Y-axis.

2. Circular Interpolation Operation
When setting a different pulse rate/feed rate (X-axis) and pulse rate/feed rate (Y-axis) during interpolation
operation

If the 20SSC-H version is earlier than Ver.1.20
Circular arcs are deformed if the ratio of the pulse rate to the feed rate differs between the X-axis and the
Y-axis. Set ratios that are the same for the pulse rate to the feed rate for the X-axis and the Y-axis.

If the 20SSC-H version is Ver.1.20 or later
Set the interpolation gear ratio selection function in the X- axis, Y-axis if the ratio of the pulse rate to the
feed rate differs between the X-axis and the Y-axis.

Interpolation gear ratio selection (The 20SSC-H Ver. 1.20 or later supports this method)

Use the interpolation gear ratio selection function when setting different pulse rate/feed rate (X-axis) and
pulse rate/feed rate (Y-axis) during interpolation operation.

Sets the interpolation gear ratio selection
To apply this function, set [BFM # 14002 b14] in the operation parameter 2 to ON (X-axis, Y-axis).
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7.11 Related parameter, control data and monitor data

7.1

Related parameter, control data and monitor data

Item

Positioning parameters

Operation
parameter 1

BFM number

X-axis

Y-axis

Description

ON : Operation for remaining distance

STOP mode BFM #14000 b15 BFM #14200 b15 OFF : End of positioning control
(initial setting)
Servo end check BFM #14002 b0 BFM #14202 b0 ON :Valid
OFF : Invalid
ON : Valid
Servo ready check BFM #14002 b1 BFM #14202 b1 OFF - Invalid
Zero return interlock setting | BFM #14002 b2 BFM #14202 b2 ON :Valid
OFF : Invalid

Ring counter setting
(Ver.1.10 or later)

BFM #14002 b3

BFM #14202 b3

ON : Enables the ring operation.
OFF : Disables the ring operation.

Sudden stop selection
(STOP command)

Operation (Ver.1.20 or later)

BFM #14002 b4

BFM #14202 b4

ON : Sudden stop
OFF : Normal deceleration stop

Sudden stop selection
(software limit)
(Ver.1.20 or later)

parameter 2

BFM #14002 b5

BFM #14202 b5

ON : Sudden stop
OFF : Normal deceleration stop

Sudden stop selection
(PLC limit)
(Ver.1.20 or later)

BFM #14002 b6

BFM #14202 b6

ON : Sudden stop
OFF : Normal deceleration stop

Sudden stop selection
(Servo amplifier limit)
(Ver.1.20 or later)

BFM #14002 b7

BFM #14202 b7

ON : Sudden stop
OFF : Normal deceleration stop

Interpolation gear ratio
selection
(Ver.1.20 or later)

BFM #14002 b14

ON : X-axis, Y-axis
OFF : X-axis

Specify the zero return mode.
0: DOG type (default setting)

Zero return mode BFM #14031 BFM #14231 1: Data set type
2: Stopper type (1)
3: Stopper type (2)
Servo end judgment time BFM #14032 BFM #14232 Setting range: 1 to 5000ms

Soft limit, large

BFM #14035, #14034

BFM #14235, #14234

Soft limit, small

BFM #14037, #14036

BFM #14237, #14236

Specify for the software limit (upper/

lower).

Setting range: -2,147,483,648 to
2,147,483,647(user unit)”!

Torque limit setting

BFM #14038

BFM #14238

Setting range: 1 to 10000 (x0.1%)

Zero return torque limit

BFM #14040

BFM #14240

Setting range: 1 to 10000 (x0.1%)

FLS/RLS signal selection

BFM #14044 b0

BFM #14244 b0

ON : Use the FLS/RLS signal of the
servo amplifier.

Do not use the FLS/RLS signal of
the servo amplifier. (Default setting)

OFF:

External signal
selection

FLS/RLS signal logic

BFM #14044 b8

BFM #14244 b8

ON : The logic of the FLS/RLS signal of
the servo amplifier is the NC
contact. (Servo amplifier) (Default
setting)

The logic of the FLS/RLS signal of
the servo amplifier is the NO
signal. (Servo amplifier)

OFF:

Ring counter upper limit value
(Ver.1.10 or later)

BFM #14101, #14100

BFM #14301, #14300

Set the ring counter upper limit value.
Setting range: 1 to 2,147,483,646

(user unit)*1

Sudden stop deceleration time

(Ver.1.20 or later) BFM #14102 BFM #14302 Setting range: 1 to 5000ms
Sudden stop interpolation ime constant | gyt 44404 BFM #14304 Setting range: 1 to 5000ms
(Ver.1.20 or later)

Positioning completion signal output waiting | gy 4444106 BFM #14306 Setting range: 0 to 5000ms

time (Ver.1.20 or later)
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7 Before Starting Positioning Operation

7.11 Related parameter, control data and monitor data

Item

Control data

Override setting

Control data

BFM number

X-axis

BFM #508

Y-axis

BFM #608

Description

Specify the actual operation speed ratio to
the operation speed.
Setting range: 1 to 30000 (x0.1%)

Torque output setting BFM #510 BFM #610 Setting range: 0 to 10000% (x0.1%)
Setting range: 1 to 2,147,483,647
Speed change value BFM #513,#512 BFM #613,#612 RN
(user unit)
» Setting range: -2,147,483,648 to
New target position (address) BFM #515,#514 BFM #615,#614 .
2,147,483,647(user unit)
» Setting range: -2,147,483,648 to
New target position (speed) BFM #517,#516 BFM #617,#616 .
2,147,483,647(user unit)
When this bit turns ON, the positioning
STOP command BFM #518 b1 BFM #618 b1 operation decelerates to stop. With this bit
ON, the stop-state continues.
When this bit turns ON while forward
Forward rotation limit (LSF) | BFM #518 b2 BFM #618 b32 rotation pulses are being output, the
operation decelerates to stop.
When this bit turns ON, while reverse
Reverse rotation limit (LSR) | BFM #518 b3 BFM #618 b3 rotation pulses are being output, the
operation decelerates to stop.
Forward rotation jog BFM #518 b4 BFM #618 bd When this bit tums ON, forward rotation
pulses are output.
Reverse rotation jog BFM #518 b5 BFM #618 b5 When this bit tums ON, reverse rotation
pulses are output.
; Execute zero return in the zero return
Mec"a”";a' zero return BFM #518 b6 BFM #618 b6 mode specified with a positioning
comman parameter.
OFF : Operate in the absolute address
Relative/absolute mode.
. ) BFM #518 b8 BFM #618 b8 ON : Operate in the relative address
Operation addressing } o
mode. (This parameter is disabled
command 1 . .
in table operations.)
OFF : Positioning operation does not start.
Start command BFM #518 b9 BFM #618 b9 ON : The selected positioning operation
pattern begins.
; Turn on the X-axis start command to
:'m““a”eous'y start BFM #518 b10 BFM #618 b10 simultaneously start X-axis and Y-axis
ag operation.
OFF: The speed and target position
change commands are valid during
In-process speed change positioning operation.
prohibition BFM #518 b12 BFM #618 b12 ON : The speed and target position
change commands during
positioning operation are invalid.
Speed change during :
positioning control BFM #518 b13 BFM #618 b13 ghanges.f.thde Cu"znt operation speed to
operation e specified speed.
Target position change
during positioning control | BFM #518 b14 BFM #618 b14 Char??ej tthe C;”e”.tt.target address to the
operation specified target position.
Remaining distance Cancels the remaining distance and
o erationgcancel command BFM #519 b0 BFM #619 b0 finishes the positioning when this bit is
P turned from OFF to ON.
Svstem reset command Turns ON for 100ms or more, and resets
v BFM #519 b1 BFM #619 b1 the 20SSC-H system when detecting this
(Ver.1.10 or later) i ;
bit's falling edge.
Operation T . Enables the positioning parameter when
command 2 positioning parameter valid | BFM #519 b4 BFM #619 b4 this bit is turned from OFF to ON.
Mode selection for the OFF :Relative positioning by the specified
Interrupt 1-speed constant travel distance
quantity feed BFM #519 b6 BFM #619 b6 ON :Absolute positioning by the
(Ver.1.10 or later) specified address
Servo-OFF command BFM #519 b8 BFM #619 b8 OFF :Turns the servo on.

ON :Turns the servo off.
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7.11 Related parameter, control data and monitor data

Item

Control data

Ring operation rotation direction for absolute
address

Monitor data

BFM number

X-axis

BFM #530

Y-axis

BFM #630

Description

Sets the rotation direction during the ring

operation when the address is specified in

absolute value.

0: Direction for shorter rotation

1: Direction where the current value
increases (clockwise)

2: Direction where the current value
decreases (counterclockwise)

Current address (user unit) BFM #1,#0 BFM #101,#100 User unit ™!
Current address (pulse) BFM #3,#2 BFM #103,#102 Unit: PLS
Stored torque limit BFM #5,#4 BFM #105,104 Unit: x0.1%
Real current address (user) .+
(Ver.1.20 o later) BFM #21,#20 BFM #121,#120 User unit
Real current address (pulse) BFM #23 #22 BFM #123 #122 Unit: PLS
(Ver.1.20 or later)
. *3
Received target address BFM #25 #24 BFM #125 #124 User unit "1
(Ver.1.20 or later)
Received target speed o
(Ver.1.20 or later) BFM #27 #26 BFM #127 #126 User unit
READY/BUSY BFM #28 b0 BFM #128 b0 8EF EEQBY
ON :Zero return completed (current
value established)
Zero return complete BFM #28 b3 BFM #128 b3 OFF :Zero retumn not completed (current
value indefinite)
Status ON in standby for the remaining distance
information Waiting for travel of BEM £28 b7 BEM £128 b7 by a STOP command. OFF with another
remaining distance at stop start command or remaining distance
operation cancel command.
. ON :Speed change in progress
Speed change in progress | BFM #28 b13 BFM #128 b13 OFF :Speed change finished
Target address change in ON :Address change in progress
progress BFM #28 b14 BFM #128 b14 OFF :Address change finished
Status Positioning parameter ON Zgaorilhl(;?:;g parameter change
. . change completion flag BFM #32 b0 BFM #132 b0 . p .
information 2 OFF : Positioning parameter change
(Ver.1.20 or later) not completed
Servo status | In-position BFM #64 b12 BFM #164 b12 ON if the remaining distance is at or below

the in-position range.

Buiue)s alojeg

Servo parameters

Specify the absolute position detection

Absolute position detection BEM £15003 BEM #15203 system.
. ) system 1:Valid
Basic setting 0O:Invalid (Default setting)
" Specify the in-position range.
In-position range BFM #15010 BFM #15210 Setting range: 0 to 50000PLS
To assign the absolute position lost signal
Output signal device selection 3 (CN3-15) | BFM #15104 BFM #15304 (ABSV) of the servo amplifier {0 the CN3-

15 pin in the servo amplifier, specify "H11"
for the output signal device selection 3.

*1.  For user units, refer to the following.

*2. -2,147,483,648 to 2,147,483,647 with Variable Speed operation.
*3. Variable speed operation is not supported.

— Refer to Section 7.9
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8.

Manual Control

8.1

Mechanical Zero Return Control

Outline of mechanical zero return control

The mechanical zero return method for the 20SSC-H includes the following three variations (four modes).
— For related parameters, control data and monitor data, refer to Subsection 8.1.5

* DOG type mechanical zero return (1 mode)
The position after stopping from the DOG signal with the zero signal of the servomotor becomes the zero-
point.
— For details on the DOG type mechanical zero return, refer to Subsection 8.1.2

» Data-set type mechanical zero return (1 mode)
The position after moving with the JOG operation or manual pulse generator is defined as the zero-point.
— For details on the data-set type mechanical zero return, refer to Subsection 8.1.3

» Stopper type mechanical zero return (2 modes)
The stopper position is defined as the zero-point.
— For details on the stopper type mechanical zero return, refer to Subsection 8.1.4

. Mechanical zero return operation

The mechanical zero return operation varies according to the zero return mode. For details, refer to the
following.

— For details on the DOG type mechanical zero return, refer to Subsection 8.1.2

— For details on the data-set type mechanical zero return, refer to Subsection 8.1.3

— For details on the stopper type mechanical zero return, refer to Subsection 8.1.4

1) Turn the mechanical zero return command from OFF to ON to execute mechanical zero return.

2) After calibrating the zero-point, the mechanical zero-point address from the positioning parameters is
written to the current address.

3) The zero return complete flag turns ON.

Note

» The zero return command is not accepted if the zero-point pass signal servo status is OFF.
Before executing zero return, be sure to rotate the servomotor at least once to turn the zero-point pass
signal ON. The zero-point pass signal turns ON when the motor passes the motor reference position signal
(Z-phase).
To execute zero return immediately after power-on, specify "1: Motor Z-phase pass unnecessary after
power-on" (default setting) at the servo parameter function selection C-4. With this setting, the zero-point
pass signal turns ON even if the motor does not pass the zero-point (Z-phase).

» With the simultaneous start flag ON, the X-axis mechanical zero return command simultaneously starts the
X and Y-axes mechanical zero return operation.
(The 20SSC-H ignores the Y-axis mechanical zero return command.)

. Zero return complete flag

The zero return complete flag turns ON (sets) when the mechanical zero return operation finishes. It turns
OFF (resets) when reactivating the mechanical zero return command, or when turning the power OFF.
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8.1.2 DOG type mechanical zero return

With the DOG type mechanical zero return, the 20SSC-H sets the zero-point position after the module stops
with a near-point DOG signal and servo motor zero-point signal. Use the DOG search function to execute the
DOG type mechanical zero return arbitrarily.

UOIONPOIIU|  me

1. Operation 2
Zero return starts as follows, at the rising edge (OFF — ON) of the mechanical zero return command. g%
A g3

Speed Acce!eratior} time Dece]eratiop time %”-

“«> <> >

! Maximum speed !

sdwexg €A

Lf A point address é’
‘ T 2\ 3
| N\ 2) g
Zero return speed A\ )
i [ (high speed) R
: i Y Zero return speed (creep)
Y| \ 4 R | >
DOG : Time

Zero point signal !
oN I I e B

Mechanical zero return command OFF &

uone|esu] o

ON
Positioning completion OFF
ON 5
Zero return completion OFF =
=
Current address (user) . . «
The travel value Mechanical zero point address

Current address (pulse)

1) At the rising edge (OFF — ON) of the mechanical zero return command, the work piece moves in the 6
zero return direction at the zero return speed (high speed).

2) Atthe DOG input, the 20SSC-H decelerates the work piece to the zero return speed (creep). §§§

3) The 20SSC-H counts zero-point signals after passing the zero-point signal count start timing. %E»_S

4) After counting the specified number (zero-point signal numbers), the 20SSC-H stops the work piece. 3

5) After the zero-point is reached, the work piece does not travel with the mechanical zero return 7
command.

6) The 20SSC-H turns the positioning completion flag ON and sets the zero return complete flag. i%;gg

S5
Note ‘g%‘;-

» The zero return command is not accepted if the zero-point pass signal servo status is OFF.
Before executing zero return, be sure to rotate the servomotor at least once to turn the zero-point pass
signal ON. The zero-point pass signal turns ON when the motor passes the motor reference position signal
(Z-phase).
To execute zero return immediately after power-on, specify "1: Motor Z-phase pass unnecessary after
power-on" (default setting) at servo parameter function selection C-4. With this setting, the zero-point pass
signal turns ON even if the motor does not pass the zero-point (Z-phase).

|0U0D [eNUB

» With the simultaneous start flag ON, the X-axis mechanical zero return command simultaneously starts the 9
X and Y-axes mechanical zero return operation. o3
(The 20SSC-H ignores the Y-axis mechanical zero return command.) %%

Precautions when setting the DOG input logic

An incorrect DOG input logic state will disable the correct operation. Pay close attention when changing the 1 0

initial setting value. -,

%
g
o}
§".
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2. Setting items

With DOG type mechanical zero return, specify the following settings.
— For details on the setting items, refer to Subsection 8.1.5

Setting item Description

Zero return mode Specify the DOG type zero return mode.

Zero return speed (high speed) | Enter the zero return speed (high speed)

Zero return speed (creep) Specify the post-DOG-input zero return speed (creep).

Zero return direction Specify the zero return direction (the current value increase/decrease direction).
DOG input selection Select the DOG input (servo amplifier/20SSC-H) to be used.

DOG input logic Specify the logic (NO/NC contact) of the DOG input to be used.

ﬁ:]ri(;;;pomt signal - count - start Specify the timing (front/rear edge of DOG) to start counting the zero-point signal.
Zero-point signal count Specify the zero-point signal count.

Mechanical zero-point address | Specify the current address (user unit) written after the mechanical zero return completion.

3. DOG search function
The zero return with DOG search is executable with forward/reverse rotation limit1 on the PLC side. At this
time, the zero return action varies in the following way according to the zero return starting position.

A o Zero return direction | Forward
Speed ‘Reverse rotation limit DOG < rotation limit

Reverse rotation

2) Posmcr

4) 3) A 1) ”

Forward rotation

3>
>

1) If the starting position is in the near point signal OFF area (before passing DOG)
a) Operation is conducted in the zero return direction at the zero return speed (high speed).
b) After the DOG detection, deceleration to the zero return speed (creep) begins.
c) After detecting the zero-point signal count start timing, the zero-point signal is counted.
d) After counting the specified number of zero-point signals, the travel is stopped.

2) If the starting position is in the near point signal ON area
a) Operation is conducted at the zero return speed in the direction opposite to the zero return direction.
b) Upon the DOG detection (escaping from the DOG), deceleration to stop begins.
c) Operation is conducted in the zero return direction at the zero return speed (high speed).
d) After the DOG is detected, deceleration to the zero return speed (creep) begins.
e) After counting the zero-point signal, the 20SSC-H stops.

3) If the starting position is in the near point signal OFF area (after passing DOG)
a) Operation is conducted in the zero return direction at the zero return speed (high speed).
b) Upon the forward/reverse rotation limit, the travel decelerates to stop.
c) Operation is conducted in the direction opposite to the zero return direction at the zero return speed
(high speed).
d) Upon the DOG detection (escaping from the DOG), the travel decelerates to stop.
The operation begins again in the zero return direction at the zero return speed (high speed).

e) After DOG detection, the travel decelerates to the zero return speed (creep speed) and, after counting
the zero-point signal, the 20SSC-H stops.
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8.1.3

4) When the limit switch (forward or reverse rotation limit) in the zero return direction turns ON
a) The operation is conducted in the direction opposite to the zero return direction at the zero return
speed (high speed).
b) Upon the DOG detection (escaping from the DOG), the travel decelerates to stop.
c) The operation is conducted again in the zero return direction at the zero return speed (high speed).

d) Upon the DOG detection, the travel decelerates to the zero return speed (creep speed) and after
counting the zero-point signal, the 20SSC-H stops.

Caution

If the DOG is not detected during the DOG search operations, a limit error occurs.

. Changing the zero return speed

Use the override function or operation speed change function to change the zero return speed (high speed).
However, the speed does not change when the operation speed change disable flag is ON.
— For the override function, refer to Subsection 7.6.1
— For the operation speed change function, refer to Subsection 7.6.2

Data-set type mechanical zero return

Use the data-set type mechanical zero return procedure to set the position moved by JOG or manual pulse
generator operation, as a zero-point. Therefore the work piece does not travel at the mechanical zero return
command.

This zero return procedure is frequently used for equipment without a DOG, or for transfer lines without a
mechanical zero-point.

. Operation

1) With JOG or manual pulse generator operation, the work piece is moved to the desired zero-point.
2) Turn ON the mechanical zero return command.

3) The mechanical zero-point address, as specified in the positioning parameters, becomes the current
address.

4) The zero return complete flag.
In the data-set type mechanical zero return mode, the positioning completion flag does not turn ON.

Note

» The zero return command is not accepted if the zero-point pass signal servo status is OFF.
Before executing zero return, be sure to rotate the servomotor at least once to turn the zero-point pass
signal ON. The zero-point pass signal turns ON when the motor passes the motor reference position signal
(Z-phase).
To execute zero return immediately after power-on, specify "1: Motor Z-phase pass unnecessary after
power-on" (default setting) at servo parameter function selection C-4. With this setting, the zero-point pass
signal turns ON even if the motor does not pass the zero-point (Z-phase).

» With the simultaneous start flag ON, the X-axis mechanical zero return command simultaneously starts the
X and Y-axes mechanical zero return operation.
(The 20SSC-H ignores the Y-axis mechanical zero return command.)

. Setting items

In the data-set type zero return, specify the following settings.
— For details on the setting items, refer to Subsection 8.1.5

Setting item Description

Zero return mode Specify the data-set type zero return mode.

Mechanical zero-point address | Specify the current address (user unit) after the mechanical zero return completion.
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8.1.4

Stopper type mechanical zero return

The stopper position is defined as the zero-point. The stopper type mechanical zero return includes the
following two types (modes).

Stopper type (1)
This mechanical zero return method uses the DOG signal and stopper.
High speed travel is possible up to the DOG signal, thus reducing the time for mechanical zero return.

Stopper type (2)
This mechanical zero return method (creep speed only) uses only the stopper.

Note

The zero return command is not accepted if the zero-point pass signal servo status is OFF.

Before executing zero return, be sure to rotate the servomotor at least once to turn the zero-point pass
signal ON. The zero-point pass signal turns ON when the motor passes the motor reference position signal
(Z-phase).

To execute zero return immediately after power-on, specify "1: Motor Z-phase pass unnecessary after
power-on" (default setting) at servo parameter function selection C-4. With this setting, the zero-point pass
signal turns ON even if the motor does not pass the zero-point (Z-phase).

With the simultaneous start flag ON, the X-axis mechanical zero return command simultaneously starts the
X and Y-axes mechanical zero return operation.
(The 20SSC-H ignores the Y-axis mechanical zero return command.)

1. Stopper type (1) operation

A Acceleration time Deceleration time
Speed <> «>
: i Maximum speed J Zero return speed (creep)
2)
Zero return speed 5
(high speed) P\ 2
i 3) % Time
! >
1) ‘ .
! ' DOG Stopped due to torque limit
! 1 ‘Zero return torque Iimit’ i
'ON | !
Mechanical zero return command OFF 4 ! |
Positioning completion | OFF ON[
Zero return completion 4‘ OFF ON —
Current address (user) | - -
>< The travel value Mechanical zero point address

Current address (pulse)

At the rising edge (OFF — ON) of the mechanical zero return command, the work piece moves in the
zero return direction at the zero return speed (high speed).

At the DOG input, the 20SSC-H decelerates the work piece to the zero return speed (creep).

The work piece hits the stopper, and the work piece stops when the servomotor torque reaches the zero
return torque limit value.

After the stop point, the 20SSC-H writes the mechanical zero point address, specified in the positioning
parameters, to the current address.

The 20SSC-H turns the positioning completion flag ON and sets (turns ON) the zero return complete
flag.

DOG position

Install the DOG at a position far enough from the stopper for the work piece to decelerate to the zero-point
return speed (creep).
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2. Stopper type (2) operation =
A Acceleration time §-
| | Q
Speed <« 2
! . Maximum speed
| Zero return speed (creep) 2) g’_ §~‘é’
i o ENYE
o 0 Tlme\ 3
! : 4 e
3 Zero return torque limit : Stopped due to torque limit
ON 1 3
Mechanical zero return command OFF 4 om
ON 35
Positioning completion OFF 32
ON s
Zero return completion OFF
Current address (user) - - 4
The travel value Mechanical zero point address
Current address (pulse) _
=l
[}
)
1) Upon the rising edge (OFF — ON) of the mechanical zero return command, the work piece moves in the o
zero return direction at the zero return speed (creep). 3
2) After the work piece hits the stopper, the work piece stops when the servomotor torque reaches the zero

return torque limit value.

3) After the stop, the 20SSC-H writes the mechanical zero point address, specified in positioning
parameters, to the current address.

4) The 20SSC-H turns the positioning completion flag ON and sets (turns ON) the zero return complete flag.

buuy, QN

3. Setting item

In the stopper type mechanical zero return, specify the following settings. 6
— For details on the setting items, refer to Subsection 8.1.5. .

Q
283
Setting item Description g-ngg

Zero return mode Specify the stopper type 1 (2) zero return mode. ® %’_

Zero return speed (high speed) | Specify the zero return speed (high speed). >

Zero return speed (creep) Specify the post-DOG-input zero return speed (creep).
Zero return direction Specify the zero return direction (current value increase/decrease direction). 7
Selection of DOG input Select the DOG input (servo amplifier/20SSC-H) to be used. §§ o
DOG input logic Specify the logic (NO/NC contact) of the DOG input to be used. Egg
=0
Mechanical zero-point address | Specify the current address (user unit) written after the mechanical zero return completion. a g
Zero return torque limit Specify the torque limit value for zero return speed (creep). a
4. Changing the zero return speed =
Use the override function or operation speed change function to change the zero return speed (high speed). ?_,
However, the speed does not change when the operation speed change disable flag is ON. 8
— For the override function, refer to Subsection 7.6.1 g
— For the operation speed change function, refer to Subsection 7.6.2

oF
=22
S o
=3
3

uonessdo ajgel. €
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8.1.5

Related parameters, control data and monitor data

Item

Positioning parameters

BFM number

X-axis

Y-axis

Description

Zero return direction | BFM #14000 b10 BFM #14200 b10 OFF: The current value decreasing direction
ON : The current value increasing direction
OFF: The NO contact for the DOG input logic of
Operation . . 20SSC-H.
parameter 1 DOG input logic BFM #14000 b12 BFM #14200 b12 ON : The NC contact for the DOG input logic of
20SSC-H.
Zero-point signal OFF: The rear edge of DOG
count start timing BFM #14000 b13 BFM #14200 b13 ON : The front edge of DOG
Ring counter setting OFF: Disables the ring operation.
(Ver.1.10 or later) BFM #14002 b3 BFM #14202 b3 ON : Enables the ring operation.
Sudden stop
selection OFF: Normal deceleration stop
(STOP command) BFM #14002 b4 BFM #14202 b4 ON : Sudden stop
(Ver.1.20 or later)
Sudden stop
selection OFF: Normal deceleration stop
Operation (software limit) BFM #14002 b5 BFM #14202 b5 ON : Sudden stop
parameter 2 (Ver.1.20 or later)
Sudden stop
selection OFF: Normal deceleration stop
(PLC limit) BFM #14002 b6 BFM #14202 b6 ON : Sudden stop
(Ver.1.20 or later)
Sudden stop
selection
e OFF: Normal deceleration stop
(Servo amplifier BFM #14002 b7 BFM #14202 b7 ON : Sudden stop

limit)
(Ver.1.20 or later)

Maximum speed BFM #14009,#14008 |BFM #14209,#14208 Setting range: 1 to 2‘147‘483’647(user unit)m1
Acceleration time BFM #14018 BFM #14218 Setting range: 1 to 5000ms
Deceleration time BFM #14020 BFM #14220 Setting range: 1 to 5000ms

Mechanical zero-

point address

BFM #14029,#14028

BFM #14229,#14228

Setting range:-2,147,483,648 to
2,147,483,647(user unit)"!

Set the value within -2,147,483,648 to

2,147,483,647PLS in the converted pulse data

Zero return mode

BFM #14031

BFM #14231

0: DOG type

1: Data-set type

2: Stopper type (1)
3: Stopper type (2)

Zero return speed (high speed)

BFM #14025,#14024

BFM #14225,#14224

Setting range: 1 to 2,147,483,647(user unit)*1

Set the value within 1 to 50,000,000Hz in converted

pulse data to satisfy the following conditions.

+ Zero return speed (high speed) £ maximum speed

*+ The 20SSC-H operates at the maximum speed
when the zero return speed (high speed) >
maximum speed

Zero return speed (creep)

BFM #14027,#14026

BFM #14227 #14226

Setting range: 1 to 2,147,483,647(user unit)*1

Set the value within 1 to 50,000,000Hz in converted

pulse data to satisfy the following conditions.

» Zero return speed (creep) s zero return speed (high
speed) £ maximum speed

*+ The 20SSC-H operates at the maximum speed
when the zero return speed (high speed) >
maximum speed

Zero-point signal count

BFM #14030

BFM #14230

Setting range: 0 to 32767PLS

Zero return torque limit

BFM #14040

BFM #14240

Setting range: 1 to 10000(x0.1%)

External
selection

signal

OFF: The RLS/RLS signal of the servo amplifier is not

:Ei: 'E';: signal BFM #14044 b0 BFM #14244 b0 used.

ON : The FLS/RLS signal of the servo amplifier is used.
DOG signal OFF: The DOG signal of the servo amplifier is not used.
selection BFM #14044 b1 BFM #14244 b1 ON : The DOG signal of the servo amplifier is used.
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8.1 Mechanical Zero Return Control

Item

Positioning param

eters

BFM number

X-axis

Y-axis

Description

External signal

FLS/RLS signal
logic

BFM #14044 b8

BFM #14244 b8

OFF: The NO contact for the FLS/RLS signal logic of
the servo amplifier.

ON : The NC contact for the FLS/RLS signal logic of
the servo amplifier.

selection

DOG signal logic

BFM #14044 b9

BFM #14244 b9

OFF: The NO contact for the DOG input logic of the
servo amplifier.

ON : The NC contact for the DOG input logic of the
servo amplifier.

Ring counter upper limit value

(Ver.1.10 or later)

BFM #14101, #14100

BFM #14301, #14300

Setting range : 1 to 2,147,483,646 (user unit)’b1

Sudden stop deceleration time

(Ver.1.20 or later) BFM #14102 BFM #14302 Setting range: 1 to 5000ms
Sudden stop interpolation time . i

constant (Ver.1.20 or later) BFM #14104 BFM #14304 Setting range: 1 to 5000ms
Positioning completion signal output] pey 444106 BFM #14306 Setting range: 0 to 5000ms

waiting time (Ver.1.20 or later)

Control data

uone|esu] o

Specify the ratio (percent) of the actual operation speed

Override setting BFM #508 BFM #608 to the operation speed.
Setting range: 1 to 30000(x0.1%)
I.-'orward rotation BEM #518 b2 BEM #618 b2 Th(aT 20SSC-H dece!erates to stop at this parameter ON
limit (LSF) during forward rotation output.
Reyerse rotation BEM #518 b3 BEM #618 b3 Th(aT 20SSC-H dece!erates to stop at this parameter ON
limit (LSR) during reverse rotation output.
. Mechanical zero BEM #518 b6 BEM #618 b6 Thg 2(.)SSCTH §tarts the mechanical zero return when
Operation return command activating this bit.
command 1

Simultaneous start
flag

BFM #518 b10

BFM #618 b10

The 20SSC-H simultaneously starts the X and Y-axes
operation at the X-axis start command ON.

Monitor data

In-process speed
change prohibition

BFM #518 b12

BFM #618 b12

OFF: The speed and target position change commands
during positioning control operation are valid.

ON : The speed and target position change commands
during positioning control operation are invalid.

Setting range:-2,147,483,648 to

Current address (user) BFM #1,#0 BFM #101,#100 2.147,483,647( 't)*1
,147,483, user uni
Current address (pulse) BFM #3 #2 BFM #103,#102 Setting range:—22,11:77 fg;’g:%ﬁs
Real current address (user) N
(Ver.1.20 or later) BFM #21,#20 BFM #121,#120 -2,147,483,648 to 2,147,483,647(user unit)
Real current address (pulse) BFM #23 #22 BFM #123,#122 -2,147,483,648 to 2,147,483,647PLS
(Ver.1.20 or later)
Received target speed L+
(Ver.1.20 or later) BFM #27,#26 BFM #127 #126 -2,147,483,648 to0 2,147,483 647 (user unit)
Zero return BEM #28 b3 BEM #128 b3 OFF.: Zero return .|s being executed.
complete ON : Zero return is completed.
This parameter turns OFF at the start of each operation
/ at errors, and turns ON at normal operation end, but
Status does not turn ON in STOP operations / in the following
information i i
End of positioning | BFM #28 b6 BFM #128 b6 ?Seorgtlg::r:ﬁ: atnormal operation end
- Mechanical zero return (data-set type)
- Manual pulse generator operation
- Variable speed operation
Servostatus | End of positioning | BFM #63 b0 BFM #163 b0 OFF: Motor Z-phase pass after power-on

ON : Motor Z-phase no pass after power-on

Servo parameters

Extended
setting

Function selection
C-4

BFM #15080

BFM #15280

0:Motor Z-phase pass when power-on is necessary.
1:Motor Z-phase pass when power-on is unnecessary.

1.

For user units, refer to the following.

— Refer to Section 7.9
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8.2

JOG Operation

8.21

Outline of JOG operation

. JOG operation

Forward pulses are output in the forward JOG mode, while reverse pulses are output in the reverse JOG
mode.

A Acceleration time Deceleration time
Speed ! ; LJY',‘WP,“T,%R‘%‘%‘M t ) !
Travel by current address | JOG speed |
(user) 1 ! :
3 JOG command : : Time
O‘N ) 1 determination time : ‘
Forward/reverse rotation JOG OFF ‘ ‘ 1
End of positioning ‘
Current address (pulse) |
Current address (user) >O§
READY OFF

The work piece stops when a JOG operation with an opposite direction is activated during a FWD/RVS
JOG operation and begins again when a FWD or RVS direction is turned OFF.

If the FWD/RVS JOG is reactivated while decelerating during the FWD/RVS JOG operation, the 20SSC-H
will re-accelerate to continue the operation.

If the forward/reverse rotation limit 1 (2) turns ON, a limit error occurs after decelerating to stop.
In this case, a JOG operation in the opposite direction saves the work piece from the limit switch ON-state.

Note

Inching operation (JOG determination time)

To perform inching operation, specify the JOG determination time.

- If the forward/reverse JOG activation time is within the JOG command determination time, a pulse string
equivalent to £1 (user unit) is output at the current address to operate the inching.

- If the forward/reverse rotation JOG activation time is equal to or larger than the JOG command
determination time, pulse strings are output continuously.

- Ifthe JOG command determination time is Oms, the travel equivalent to +1 at the current address (user)
is not executed. Continuous operation is executed from the first point.

If the simultaneous START flag turns ON, the simultaneous JOG operation in the X- and Y-axes starts at
an X-axis JOG command.(The Y-axis JOG command is ignored.)
At the X-axis JOG command OFF, the 20SSC-H stops the X and Y-axes JOG operation.
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8.2.2 Changing the speed during JOG operation

UOIONPOIIU|  me

1. Changing the JOG speed
If the in-operation speed change disable parameter turns ON, the JOG speed change is rejected.

Speed 2
Qw
22
o @
10000Hz €3
7000Hz 2
Time S
ON
JOG input  OFF 3
JOG speed 10000Hz 7000Hz -
S8
23
2. Changing the override setting 2o
=3

Use the override setting to change the ratio of the actual operation speed to the JOG speed.

Speed 4
2
10000Hz g
7000Hz 5
L Time §'
JOG input M
JOG speed 10000Hz 5
Override setting 100% >< 70% 5
«Q
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8.2 JOG Operation

8.2.3

Related parameters, control data and monitor data

Item

Positioning parameters

BFM number

X-axis

Y-axis

Description

Operation
parameter 2

Ring counter setting
(Ver.1.10 or later)

BFM #14002 b3

BFM #14202 b3

OFF: Disables the ring operation.
ON : Enables the ring operation.

Maximum speed BFM #14009,#14008 | BFM #14209,#14208 | Setting range: 1 to 2,147,483,647(user unit)’"
JOG speed BFM #14013,#14012 | BFM #14213,#14212 | Setting range: 1 to 2,147,483,647(user unit)"!
JOG determination time BFM #14014 BFM #14214 Setting range: 0 to 5000ms
Acceleration time BFM #14018 BFM #14218 Setting range: 1 to 5000ms
Deceleration time BFM #14020 BFM #14220 Setting range: 1 to 5000ms

Positioning parameters

OFF: The FLS/RLS signal of the servo amplifier
FLS/RLS signal is not used.
selection BFM#14044 b0 BFM #14244 b0 ON: The FLS/RLS signal of the servo amplifier
External signal is used.
selection OFF: The NO contact for the FLS/RLS signal
FLS/RLS signal logic of the servo amplifier.
logic BFM #14044 b8 BFM #14244 b8 ON: The NC contact for the FLS/RLS signal
logic of the servo ampilifier.

Current address ring value
(Ver.1.10 or later)

Control data

BFM #14101, #14100

BFM #14301, #14300

Setting range : 1 to 2,147,483,646 (user unit)*1

Specify the ratio (percent) of the actual
Override setting BFM #508 BFM #608 operation speed to the operation speed. Setting
range: 1 to 30000(x0.1%)
Forward rotation The 20SSC-H decelerates to stop at this
limit (LSF) BFM #518 b2 BFM #618 b2 parameter ON during forward rotation output
Reverse rotation The 20SSC-H decelerates to stop at this
limit (LSR) BFM#518 b3 BFM #618 b3 parameter ON during reverse rotation output
Forward rotation BEM #518 b BEM #618 b4 Forwgrd pulses are output while this parameter
JOG remains ON.
Rg\c/;erse rotation BEM #518 b5 BEM £618 b5 Reverseopulses are output while this parameter
Operation J remains ON.
command 1 Simultaneous start The 20SSC-H simultaneously starts the X and
BFM #518 b10 BFM #618 b10 Y-axes operation at the X-axis start command
command ON
OFF: The speed and target position change
commands during positioning control
In-process speed BEM #518 b12 BEM #618 b12 operation are valid.

change prohibition

Monitor data

ON: The speed and target position change
commands during positioning control
operation are invalid.

Setting range:-2,147,483,648 to

Current address (user) BFM #1,#0 BFM #101,#100 2.147,483,647 (user units)“
Current address (pulse) BFM #3#2 BFM #103,#102 Setting range:-22,114477‘,::3833é(z47£:3’fs
Recelved target speed BFM #27,#26 BFM #127,#126 -2,147,483,648 to 2,147,483,647(user unit) '

(Ver.1.20 or later)

*1.  For user units, refer to the following.

— Refer to Section 7.9
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8.3 Manual pulse generator operation

8.3.1  Outline of manual pulse generator operation

1. Operation
When selecting the MPG (manual pulse generator operation) in the operation patterns, the 20SSC-H
operates by the MPG input.

A M Loul L Manual pulse ‘
Speed < anual pulse generator . generator :

operation valid operation valid

Pulse output Pulse output

Operation pattern selection ON

(manual pulse generator operation) OFF % v 4 v
Manual pulse generator input ~ — JUUUIUUUUUUL JITUTTUTUTTUTUIUTTT

End of positioning ~ | OFF

READY 7 | 1

Note

« The manual pulse generator inputs the pulses in two phases (A-/B-phase).
» The positioning completion flag does not turn ON.

* When reaching the forward/reverse rotation limit during forward/reverse rotation, the work piece stops
immediately and a forward/reverse rotation limit error occurs.
Perform reverse rotation if the forward rotation limit is ON, or perform forward rotation if the reverse rotation
limit is ON to cancel a limit switch ON-state.

Immediate stop at the forward

Forward rotation rotation limit ON

Operation speed pulse output

ON

Forward rotation limit  OFF - -
Error occurrence
Perform reverse rotation manual pulse generator <€———e———) Forward rotation manual pulse
operation or perform JOG operation to cancel a generator operation is invalid

limit error.

« The manual pulse generator inputs two-phase pulses (A-/B-phase) at 1 edge count.
- Only a differential output type manual pulse generator is connectable.

- Operation from the manual pulse generator is always counted.
The “current MPG input value” is applicable to monitor the pulses from the MPG when the operation is
not in MPG mode.

A-phase J ; ‘ ‘ ; ‘ ON J ; ‘ ‘ ; ‘
! ! OFF | |
B-phase m $ l ’7
+1 +1 -1 -1
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* The operation speed is proportional to the frequency of pulse strings from the manual pulse generator
according to the manual pulse input magnification.
In addition, the override setting is invalid.

Manual pulse generator Servo amplifier
2-phase pulses 20SSC-H drive unit Motor

Frequency within 100kHz ;
manual pulse input

- magnification (numerator,
A th Input pulses x 9 ( )

manual pulse input Command

magnification (denominator) B
B-phase

= output pulses

KH\)

- The following equation provides output pulses to 20SSC-H.

Manual pulse input

Input pulses (frequency, pulse quantity) ., manual pulse input magnification (numerator)

from manual pulse generator magnification Manual pulse input
magnification (denominator)

- If the pulse generator magnification is smaller than 1/1, one pulse is output for every multiple input
pulse.
Therefore, the frequency of output pulses is low while the pulse quantity is small.
If the manual pulse input magnification is larger than 1/1, multiple pulses are output for each input pulse.
Therefore, the frequency of output pulses is high while the pulse quantity is large.
If the manual pulse input magnification is larger than 1/1, the motor rpom for each input pulse becomes
larger, causing rough positioning accuracy.

+ Pulse generator magnification response (Ver.1.10 or later)
- The response is faster as the set value is smaller.
- The set value can be changed even during operation.

Caution

An error may occur when the response is drastically changed from low to high or from high to low while the
manual pulse generator is operating.

+ One manual pulse generator can control both the X- and Y-axes by setting the manual pulse generator
input selection (Ver. 1.10 or later).
- The table below shows set values of the manual pulse generator input selection.

Set value Contents of operation of each axis
0 Operates the X-axis by X-axis input, and operates the Y-axis by Y-axis input.
1 Operates the X-axis by X-axis input. (Y-axis input is not used.)
2 Operates both the X- and Y-axes by X-axis input.

8.3.2 Current manual pulse input value

The current number of total input pulses from the manual pulse generator is stored.

8.3.3 Input frequency of manual pulse generator

The frequency of the manual pulse generator inputs is stored.
The sign of an increasing count is positive (+), while the sign of a decreasing count is negative (-).
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8.3.4

Related parameters, control data and monitor data

Item

BFM number

X-axis

Y-axis

Description

Positioning parameters

Operation
parameter 2

Ring counter setting
(Ver.1.10 or later)

BFM #14002 b3

BFM #14202 b3

OFF: Disables the ring operation.
ON : Enables the ring operation.

Maximum speed

BFM #14009,#14008

BFM #14209,#14208

Setting range:1 to 2,147,483,647(user units)*1

Torque limit setting

BFM #14038

BFM #14238

Setting range : 1 to 10000 (x0.1%)

FLS/RLS signal
selection

External signal

BFM #14044 b0

BFM #14244 b0

OFF: The FLS/RLS signal of the servo amplifier is
not used.

ON : The FLS/RLS signal of the servo amplifier is
used.

selection

FLS/RLS signal
logic

BFM #14044 b8

BFM #14244 b8

OFF: The NO contact the FLS/RLS signal logic of the
servo amplifier.

ON: The NC contact for the FLS/RLS signal logic of
the servo amplifier.

Ring counter upper limit value
(Ver.1.10 or later)

Control data

BFM #14101, #14100

BFM #14301, #14300

Setting range : 1 to 2,147,483,646 (user unit)*1

Torque output value BFM #510 BFM #610 Setting range : 1 to 10000 (x0.1%)
Forward rotation In an MPG operation, the work piece stops
- BFM #518 b2 BFM #618 b2 immediately with this bit ON during forward rotation
. limit (LSF)
Operation output.
command 1 Reverse rotation In an MPG operation, the work piece stops
L BFM #518 b3 BFM #618 b3 immediately with this bit ON during reverse rotation
limit (LSR)
output.
Pulse generator magnification Specify the magnification for input pulses.
(numerator) BFM #525 #524 BFM #625 #624 Setting range: 1 to 1,000,000
Pulse generator magnification Specify the dividing rate for input pulses.
(denominator) BFM #527,#526 BFM #627,#626 Setting range: 1 to 1,000,000
Pulse generator magnification Sets the MPG response
response (Ver.1.10 or later) BFM #528 BFM #628 Setting range: 1 to 32767
Sets the MPG input selection
Pulse generator magnification input BEM #529 0: Xinput - X opr /Y input - Y opr

selection (Ver.1.10 or later)

Monitor data

1: Xinput /Y opr
2: Xinput - X and Y opr

-2,147,483,648 to 2,147,483,647

Current address (user) BFM #1,#0 BFM #101,#100 e
(user unit)
Current address (pulse) BFM #3#2 BFM #103 #102 -2,147,483,648 to 2,147,483,647PLS
C";S:a' pulse generator current input| gy 443 4145 BFM #113,#112 -2,147,483,648 to 2,147,483,647PLS
Manual pulse generator inout The sign is positive (+) for an increasing count, while
pulse g P BFM #15,#14 BFM #115,#114 the sign is negative (-) for a decreasing count.

frequency

-100,000 to 100,000Hz

*1.  For user units, refer to the following.

— Refer to Section 7.9
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9. Positioning Control

This chapter describes the control of each positioning operation.
For table operation control, refer to the following chapter.
— For details on the table operation, refer to Chapter 10

9.1 Functions Available with Each Positioning Operation

o °
o @
& £ o b
2 2 2 5
= = n —
T T c - °
o3 |25 2/5|<|5|5]|2
E|oc|E£E 0T [ =T =T = I I (7
€ | = (€= |2|2 |8 % (8|8 |Cc
oc|ls|oe|s|o|2|a |8 |E |5 | =%
E |8 |8 v|%°|alC | =|al¢E
7} 7] 7} 7] e o o E c a—, Q
8|15|8|5|2(8|5|e|s|€|E Reference
o o |2 |2 |8 |E|s |£|¢
° ° s |l a8 |= |8 < >
[ -] Q o [] Q - ° © o
o Q O [ t K3 (4 © e | = €
(2 | o | @ = = | o | & ]
e|lg|e |2 S|S|E(&8|2 |3
- | &g 5|2|7|£|0 |8
s B = 5 =
= = Q (%]
= = £ (7}
8 s = &
i< ic
Approximate S-shaped acceleration/deceleration, olo| o .
trapezoidal acceleration/deceleration ©0|0|0|0]|0|0O]|O0 b I T o Section 7.2
Forward rotation limit, reverse rotation limit olo|lojo|lo|lo|lo|lo|lOo|lO]|O Section 7.3
STOP command ololojlo|lo|lo|lo|lo|lo|lo| O Section 7.4
STOP command (Sudden stop selection)™® oj|0olO0O|O|O|O|O|O|O|O|O Section 7.5
. Override function oOlo|lo|o|lOo|Oo|O|O|O|O]| O | Subsection7.6.1
Operation speed .
change Operation speed Alalalalal-1alalalalal Subsection7.6.2
change function
Target address change AlAalAal Al A - - - - A | Subsection 7.6.3
Ring counter setting olo|lojlo|lo|lo|oO]| - - -1 O Section 7.7
Servo ready check Olo|lo|o|lO|O|O|O|O|O]| O /| Subsection7.8.1
Servo end check olo|lo|lo|lo]| O 2 2 g 2 O | Subsection 7.8.2
Torque limit oOlo|lo|]o|lo|lo|lO|O|O| O ]| O /| Subsection7.8.3
Simultaneous start function olo|lo|lo|oOo]| - - - - -1 O -

o : Applicable
A When the speed change disable during operation signal is ON, the operation speed and target
address cannot be changed.

- Not applicable

*1. Operation becomes trapezoidal acceleration/deceleration.
Even if the approximate S-shaped acceleration/deceleration is set by the positioning parameters, the
operation will execute with trapezoidal acceleration/deceleration.

*2. The servo end check is not performed during continuous operation.

*3. The servo end check is not performed during continuous pass operation.
*4, Supported in Ver.1.10 or later.

*5.  Supported in Ver.1.20 or later.
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9.2 1-speed Positioning Operation

UOIONPOIIU|  me

— For details on the operation speed change and target address change, refer to Section 7.6
— For details on the torque limit, refer to Subsection 7.8.3
— For details on the STOP command, refer to Section 7.4
— For details on the related parameters, control data, and monitor data, refer to Section 9.13

woisis N

Q
1. Operation 2
Acceleration Deceleration §
time time S
Maximum speed 3
Speed o %1
53
Operation speed 1 g_'%
o
=3

Target address 1
Time

ON

START command W

o . ON
Positioning completion
g comp OFF \

1) Set the operation speed 1 and target address 1.

uone|esu] o

ON

buuy, QN

2) Select the 1-speed positioning operation from the operation patterns and activate the START command
to start the 1-speed positioning operation (above figure).
(The positioning completion signal is turned OFF.)

3) The operation stops at the target address 1, and the operation ends, turning the positioning completion

signal ON. 6
[Vl
POINT =85
S€5
The positioning completion signal turns ON if the travel distance is 0. ¥ %q
If the travel distance is O or the travel time is too short, however, it is impossible for the sequence program to >
detect the positioning completion signal turning OFF."
*1.  Turning OFF of the positioning completion signal can be detected when the positioning completion 7
signal output waiting time is set if the version is Ver.1.20 or later. 88 %
— For details on the Positioning completion signal output waiting time, refer to Subsection 7.8.10 3_'§’:§
2. Operation Speed s
The actual operation speed is "operation speed 1 x override setting."
Operation speed 1 can be changed using the operation speed change function except under the following 8
conditions. =
» During deceleration operation %
* When the speed change disable during operation signal is ON. 8
3

3. Address Specification
The absolute/relative address can be specified.
With the specified absolute address: Specifies a target address (position) using address 0 as the base.
With the specified relative address: Specifies a travel distance from the current address.

|013U0D)
Buluomnisod

4. Rotation Direction
With the specified absolute address: The rotation direction depends on whether the target address 1 is
larger or smaller than the current address.
With the specified relative address: The rotation direction is decided by the sign (positive/negative) of 1
target address 1.

uonessdo ajgel. €
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9.3

Interrupt 1-speed Constant Quantity Feed

9.3.1

The interrupt 1-speed constant quantity feed function is also supported in Ver. 1.10 or later when the ring

operation is set for the current address.
(Refer to Subsection 9.3.2.)

— For details on the operation speed change and target address change, refer to Section 7.6

— For details on the torque limit, refer to Subsection 7.8.3

— For details on the STOP command, refer to Section 7.4

— For details on the ring counter setting, refer to Section 7.7

— For details on the related parameters, control data, and monitor data, refer to Section 9.13

Interrupt 1-speed Constant Quantity Feed

START command

Interrupt input  OFF 1

(INTO)

When the interrupt 1-speed constant quantity feed mode selection (BFM #519/#619 b6) is OFF, the 20SSC-H
positions the motor by the relative movement quantity set in the target address 1 after an interrupt input is
given.

(This function is same as the function available in versions earlier than Ver.1.10.)

1. Operation

Acceleration Deceleration
time time

Maximum speed

3)

Speed

Operation speed 1

Stop at target address 1
(relative address)

Target address 1
2)

Time

ON
OFF

ON

Positioning ON ON

completion —‘ OFF ’7

1) Set the operation speed 1 and target address 1 (travel distance after interrupt input).

2) Select the interrupt 1-speed constant quantity feed from the operation patterns and activate the START
command to start the interrupt 1-speed constant quantity feed (above figure).
(The positioning completion signal is turned OFF.)

3) At interrupt input (INTO) ON, the work piece moves at the operation speed 1 to the target address 1,
where the operation ends and the positioning completion signal turns ON.

Note

The travel distance for target address 1 must be larger than the deceleration distance to stop.
If the travel distance for target address 1 is smaller, the work piece decelerates as much as possible, and the

operation stops.
— For details, refer to Subsection 7.10.2

. Operation speed

The actual operation speed is "operation speed 1 x override setting."
Operation speed 1 can be changed using the operation speed change function except under the following
conditions.

» During deceleration operation
* When the speed change disable during operation signal is ON.
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3. Address specification =
Specified addresses are handled as relative addresses (travel distance from the current address). g
(The absolute/relative address specification is ignored.) &
4. Rotation Direction
The sign of the target address decides the operation direction. 2
+: Operates in the direction that increases the current value. (When the value is 0, it is regarded as 1.) oo
- Operates in the direction that decreases the current value. EX
€3
Q
9.3.2 Interrupt 1-speed Constant Quantity Feed S
(Constant position stop mode)
When the ring operation for current address (BFM #14002/#14202 b3)™ is ON and the interrupt 1-speed O:?n
constant quantity feed mode selection (BFM #519/#619 b6)™ is ON, the 20SSC-H positions the motor by the 3 §
absolute movement quantity set in the target address 1 after interrupt input is given. 32
This function is new for Ver.1.10. S
*1.  Only supported 20SSC-H Ver. 1.10 or later.
1. Operation 4
Acceleration Deceleration %
time time g
S
Maximum speed
Speed 4) 5
: =
Operation speed 1 Stop at target address 1 =
(absolute address) <
Target address 1
&) Time
ON 6
OFF
START command ON nég §
~ Q_Lg-
Interrput input QFF %g%
(INTO) g
Positioning on ’70’\1 )
completion OFF 7
1) Turn ON the ring operation for current address and interrupt 1-speed constant quantity feed mode S
selection. 222
558
2) Set the operation speed 1 and target address 1 (position after interrupt input). é%
3) Select "interrupt 1-speed constant quantity feed" as the operation pattern, and turn ON the START §
command.The 20SSC-H starts the interrupt 1-speed constant quantity feed at the operation speed 1 (and turns
OFF the positioning completion signal) (as shown above). 8
4) When the interrupt input (INTO) turns ON, the 20SSC-H positions the motor to the target address 1 =
position at the operation speed 1, where the operation ends and the positioning completion signal turns ?_,
ON. 8
Note s

+ The 20SSC-H also positions the motor to an absolute value when the value set to the target address 1 is
minus (-).

* When the time until the motor reaches the target position (target address) after the interrupt input (INTO)
turns ON is shorter than the time required for deceleration, the motor misses the address and continues to
move to a position enabling deceleration and stop, at the address (because the current address is
performing the ring operation).

|013U0D)
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+ After the interrupt input (INTO) turns ON, if the target address change function is executed to change the 1
target address to an address in the opposite direction from the one already specified, the target address
change function is ignored.

uonessdo ajgel. €

87



9 Positioning Control

FX3u-20SSC-H Positioning Block User's Manual 9.4 2-speed Positioning Operation

9.4

. Operation speed

The actual operation speed is "operation speed 1 x override setting."
Operation speed 1 can be changed using the operation speed change function except under the following
conditions.

» During deceleration operation
* When the speed change disable during operation signal is ON.

. Address specification

Specified address are handled as absolute addresses.
(The absolute/relative address specification is ignored.)

. Rotation Direction

The sign of the target address 1 decides the operation direction.
+: Operates in the direction that increases the current value.
-:  Operates in the direction that decreases the current value.

2-speed Positioning Operation

— For details on the operation speed change and target address change, refer to Section 7.6

— For details on the torque limit, refer to Subsection 7.8.3

— For details on the STOP command, refer to Section 7.4

— For details on the related parameters, control data, and monitor data, refer to Subsection 9.13

. Operation
Acceleration Deceleration
time time
Maximum speed
Speed 3)
”~
Operation
speed 1 S
Operation speed 2
2 Target address 1 Target address 2 2
Time
ON
START command L?—‘
Positioning ON ON

completion OFF

1) Set the operation speed 1, operation speed 2, target address 1, and target address 2.

2) Select the 2-speed positioning operation from the operation patterns and activate the START command
to start the 2-speed positioning operation (above figure).
(The positioning completion signal is turned OFF.)

3) Acceleration or deceleration operation to shift to operation speed 2 is started upon reaching the target
address 1.

4) The work piece stops at target address 2 and the operation ends, turning the positioning completion
signal ON.

. Operation speed

The actual operation speed is decided by the following calculation formulas.
- Operation speed 1 x Override setting
- Operation speed 2 x Override setting

The actual operation speed 1 and operation speed 2 can be changed using the operation speed change
function except under the following conditions.

» During deceleration operation from operation speed 2
* When the speed change disable during operation signal is ON.
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3. Address Specification
The absolute/relative address can be specified.
With the specified absolute address: Specifies a target address (position) using address 0 as the base.
With the specified relative address: Specifies a travel distance from the current address.

UOIONPOIIU|  me

4. Rotation Direction
With the specified absolute address: The rotation direction depends on whether the target address 1 and 2
are larger or smaller than the current address.
With the specified relative address: The rotation direction is decided by the sign (positive/negative) of target
address 1 and 2.

woisis N
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Note

If the moving directions of target address 1 and target address 2 are not the same as follows, a reverse
operation is performed immediately after the deceleration stop at target address 1.

sdwexg €
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With the specified absolute address: when the sign difference between the current value and target address 1
is different from the sign difference between target address 1 and target
address 2.

With the specified relative address : when the sign (positive/negative) of target address 1 differs from that of
target address 2.

Caution

uone|esu] o

An abrupt change in the rotation direction may cause damage to the machine. It may also cause an error
through motor overload.
If the operation in a different direction requires stop time, use the 1-speed positioning operation.
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9.5

Interrupt 2-speed Constant Quantity Feed

START command OFF

Interrupt input (INTO)  OFF AQN—‘
Interrupt input (INT1)  OFF ‘l

— For details on the operation speed change and target address change, refer to Section 7.6

— For details on the torque limit, refer to Subsection 7.8.3

— For details on the STOP command, refer to Section 7.4

— For details on the related parameters, control data, and monitor data, refer to Subsection 9.13

1. Operation
Acceleration i Deceleration
time | time
/Maximum
speed \3)
Speed Operation speed 2
Operation 4) Target address 1
speed 1 /
2)
ON Time

ON

Positioning ON

ON
completion OFF

1) Set the operation speed 1, operation speed 2, and target address 1.

2) Select the Interrupt 2-speed constant quantity feed from the operation patterns and activate the START
command to start the Interrupt 2-speed constant quantity feed (above figure).
(The positioning completion signal is turned OFF.)

3) Atinterrupt input (INTO) ON, the work piece starts accelerating/decelerating to the operation speed 2.

4) Atinterrupt input (INT1) ON, the work piece moves at the operation speed 2 to the target address 1, and
the operation ends, turning ON the positioning completion signal.

Note

* Interrupt input is detected in the order of INTO and INT1.

» The travel distance for target address 1 must be larger than the deceleration distance to stop.
If the travel distance for target address 1 is smaller, the work piece decelerates as much as possible, and
the operation stops.
— For details, refer to Subsection 7.10.2

. Operation speed

The actual operation speed is decided by the following calculation formulas.
- Operation speed 1 x Override setting
- Operation speed 2 x Override setting

The actual operation speed 1 and operation speed 2 can be changed using the operation speed change
function except under the following conditions.

» During deceleration operation from operation speed 2
* When the speed change disable during operation signal is ON.

. Address specification

Specified addresses are handled as relative addresses (travel distance from the current address).
(The absolute/relative address specification is ignored.)

. Rotation Direction

The sign of the target address decides the operation direction.
+: Operates in the direction that increases the current value. (When the value is 0, it is regarded as 1.)
- Operates in the direction that decreases the current value.

90



9 Positioning Control
FX3U-20SSC-H Positioning Block User's Manual 9.6 Interrupt Stop Operation

9.6 Interrupt Stop Operation

UOIONPOIIU|  me

— For details on the operation speed change and target address change, refer to Section 7.6
— For details on the torque limit, refer to Subsection 7.8.3
— For details on the STOP command, refer to Section 7.4
— For details on the related parameters, control data, and monitor data, refer to Section 9.13

woisis N

Q
1. Operation 2
=
i Acceleration i Deceleration g
time | i time | s
Speed /J ”””””””””””””””””””””” L\
| / Maximum speed | 3
3) 3), | o
------------------------ N | 35
Y | DS
N ! 20
% | S
\“ i
Operation v
| speed 1 Target address 1 ™, | 4
2)| .
. Time -
ON 2
START command  QFF f | ;::)
{ON s

Interrupt input (INTO)  OFF f

Positioning completion ON ON ON ,,,,,
g comp OFF \ OFF

1) Set the operation speed 1 and target address 1 (maximum travel distance).

buuy, QN

2) Select the Interrupt stop operation from operation patterns and activate the START command to start the
Interrupt stop operation at operation speed 1 (above figure).
(The positioning completion signal is turned OFF.)

3) At interrupt input (INTO) ON, before target address 1, the work piece decelerates to stop, and the 6
operation ends, turning the positioning completion signal ON. 38%
When the interrupt input (INTO) does not turn ON before target address 1, the work piece decelerates to §§"§

stop at target address 1, and the operation ends, turning the positioning completion signal ON. s g

2. Operation Speed

The actual operation speed is "operation speed 1 x override setting." 7
Operation speed 1 can be changed using the operation speed change function except under the following
conditions. 222
ssa
» During deceleration operation g'§
* When the speed change disable during operation signal is ON. 3
3. Address Specification 8
The absolute/relative address can be specified. =
With the specified absolute address: Specifies a target address (position) using address 0 as the base. 2
With the specified relative address: Specifies a travel distance from the current address. :7
3

4. Rotation Direction
With the specified absolute address: The rotation direction depends on whether the target address 1 is
larger or smaller than the current address.
With the specified relative address: The rotation direction is decided by the sign (positive/negative) of target
address 1.

o'
=2
)
o)
Eel
53
Q
=
o
=)
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9.7

Variable Speed Operation

— For details on the operation speed change, refer to Section 7.6

— For details on the torque limit, refer to Subsection 7.8.3

— For details on the STOP command, refer to Section 7.4

— For details on the related parameters, control data, and monitor data, refer to Section 9.13

1. Operation

Acceleration Time Deceleration time
Speed > Maximum speed <>

3)

10peration3
ispeed 1

'ON ! ON Time

Select operation pattern i \ i : |
(variable speed operation) OFF 4 : ! M

Operation speed 1 :1200 >< 800 >< 0 >3<400>3< 120‘0

L . ON
Positioning completion
g comp OFF

1) Set the operation speed 1 to a value other than 0.

2) Select the variable speed operation from the patterns to start the variable speed operation (above figure).
(The positioning completion signal is turned OFF.)

3) When selecting an operation pattern other than the variable speed operation, the work piece decelerates
to stop and the operation ends.
(Positioning completion signal remains OFF.)

Note

* When setting the operation speed to 0, the work piece decelerates to stop, but the variable speed
operation does not end.
The operation pattern should be changed to another pattern when terminating the variable speed
operation.

+ At STOP command ON, the work piece decelerates to stop.
Note that the operation restarts at STOP command OFF.

. Operation speed

The actual operation speed is "operation speed 1 x override setting."

. Rotation Direction

The operation direction is decided by the sign of operation speed 1.

+: Operates in the direction which increases the current value.(Decelerates to stop when the value is 0.)
-:  Operates in the direction which decreases the current value.

If the sign of the operation speed value changes, the reverse operation starts after decelerating to stop.

Caution

An abrupt change in the rotation direction may cause damage to the machine.

It may also cause an error through motor overload.

To change the rotation direction, set the operation speed 1 value to 0, and wait for the motor to stop
completely after decelerating to stop.

If the operation speed 1 value changes from positive to negative (e.g. 100 — -100), the work piece
decelerates to stop, and the 20SSC-H starts the reverse operation immediately.
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9.8 Multi-Speed Operation
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The multi-speed operation is a positioning procedure, available only in the table operation.
For details on controlling by table operation, and changing the operation speed, refer to the following sections.
— For details on the table operation, refer to Chapter 10
— For details on the operation speed change, refer to Section 7.6
— For details on the torque limit, refer to Subsection 7.8.3
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Q

o

— For details on the STOP command, refer to Section 7.4 =

— For details on the related parameters, control data, and monitor data, refer to Section 9.13 §

&

1. Operation
Acceleration Deceleration 3
time time

Maximum speed 20
Speed e
2%

&

(table No.2) S

Speed I\ (tableNo.3)
/(table No.1) information : —\ 4
/ ! Speed
Speed ! information 3
information Position | Positi g
Position information ! -osition )
information ; information ) S
Time >
ON
START command OFF

ON

. . ON .
Positioning completion
g comp OFF

1) Set the operation information, speed information, and position (address) information for each table.

buuy, QN

2) When activating the START command at the table operation start number with the specified multi-speed
operation, the 20SSC-H starts the positioning operation from the designated table number.

(The positioning completion signal is turned OFF.) 6

3) The operation continuously executes the table positioning until the END command. (above figure) §§§

QS B

4) The work piece decelerates to stop at the specified position (address) in the table before the END 5@?
command. When the operation ends, the positioning completion signal turns ON. S

POINT 7

* In multi-speed operation, preparation for the next table number operation is performed simultaneously with §§§

the current operation. C—’%g

If a travel distance to shift the operation speed is less than the pulses to accelerate/decelerate, or if the @ §

travel time is too short (at 50 ms or less), the current operation does not continue and temporarily stops. «@

* When using m code in multi-speed operation, use the With mode. 8

With the m code in After mode, operation does not continue from the table since the 20SSC-H suspends

the operation shift to the next table until the m code turns OFF . 5

» Multi-speed operation ends if another operation information is performed during the multi-speed operation. =

o

=

2. Operation information
Set multi-speed operation, absolute address specification, relative address specification and the End
command in the operation information.
— For details, refer to Chapter 10

3. Speed information
The actual operation speed is "operation speed 1 x override setting."
Operation speed 1 can be changed using the operation speed change function except under the following
conditions. 1

» During deceleration operation
* When the speed change disable during operation signal is ON.

uonessdo ajgel. €
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4. Position (address) information
The absolute/relative address can be specified in the operation information.
With the specified absolute address: Specifies a target address (position) using address 0 as the base.
With the specified relative address: Specifies a travel amount from the current address.

5. Rotation Direction
With the specified absolute address: The rotation direction depends on whether the position (address)
information is larger or smaller than the current address.
With the specified relative address: The rotation direction is decided by the sign (positive/negative) of
position (address) information.
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9.9 Linear Interpolation Operation 5
o
o
S
— For details on the operation speed change, refer to Section 7.6 =)
— For details on the torque limit, refer to Subsection 7.8.3
— For details on the STOP command, refer to Section 7.4
— For details on the related parameters, control data, and monitor data, refer to Section 9.13 2
. 8L
1. Operation EX)
Q @
) Interpolation Interpolation 3 =
Y axis time constant time constant g
Speed ! o ’< 5;
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Target address 1 | \ | 3
L (X,Y axis) ‘ Maximum speed | S
1 l | o x
| | | 33
; Vector speed ! o
! ! (operation speed 1 | =
| | of X axis) |
Target address 1 4
! ! (X,Y axis) |
: X axis i =
ON Time g’_:
START command OFF %
Positioning completion ON ON
OFF [

1) Set the operation speed 1 for the X-axis and the target address 1 for the X/Y-axis.
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2) Select the linear interpolation operation from the X-axis and Y-axis operation patterns and turn ON the
START command for the X-axis. The linear interpolation operation shown above will operate at the
specified vector speed (X-axis operation speed 1). (The positioning completion signal is turned OFF.)
The START command of the Y-axis is ignored.

3) The work piece stops at the XY coordinate in target address 1, and the operation ends, turning the 6
positioning completion signal ON. g =
3aseo
POINT &3
g5
» The positioning completion signal turns ON if the travel distance is 0. S
If the travel distance is 0 or the travel time is too short, however, it is impossible for the sequence program
to detect the positioning completion signal turning OFF." 7
*1. Turning OFF of the positioning completion signal can be detected when the positioning completion g3g
signal output waiting time is set if the version is Ver. 1.20 or later. g%g
— For details on the Positioning completion signal output waiting time, refer to Subection 7.8.10 é%
=
* When interpolation operations are consecutively repeated in a table operation, the 20SSC-H provides 3
continuous pass operation.
— For details on the continuous pass operation, refer to Section 10.10 8
. =
2. Operation speed 3
The actual operation speed (vector speed) is "X-axis operation speed 1 x X-axis override setting." :7
The operation speed 1 for the X-axis can be changed using the operation speed change function except %

under the following conditions.
» During deceleration operation

* When the speed change disable during operation signal is ON.

|013U0D)
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3. Address specification
The absolute/relative address can be specified.
With the specified absolute address: Specifies a target address (position) using address 0 as the base.
With the specified relative address: Specifies a travel amount from the current address. 1
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4. Rotation Direction
With the specified absolute address: The rotation direction depends on whether the target address 1 is
larger or smaller than the current address.
With the specified relative address: The rotation direction is decided by the sign (positive/negative) of target
address 1.

9.10 Linear Interpolation Operation (Interrupt Stop)

— For details on the operation speed change, refer to Section 7.6

— For details on the torque limit, refer to Subsection 7.8.3

— For details on the STOP command, refer to Section 7.4

— For details on the related parameters, control data, and monitor data, refer to Section 9.13

1. Operation
Y axis Interpolqtion time constant Interpolation time consta
Speed < ’ ! < ~
,,,,,,,,,,,,,,,,,,,,,,,,,,, Target address : : Maximum speed : :
| (X,Y axis) : i 3) 3\ 1
‘ Target %
: 1 Vector speed ?)? (;I{ress_ § Y 1
! | (operation Y axis N
l 2)! speed of X axis) N
I i 1
: X axis ON Time
START command  OFF
ON
X-axis interrupt input  OFF 4

(INTO)

ON ON

ON
Positioning completion -
g comp  |oFF [ [orr

1) Set the operation speed 1 for the X-axis and the target address 1 (maximum travel distance) for the X/Y-axis.

2) Select the linear interpolation operation (interrupt stop) from the X-axis and Y-axis operation patterns and
turn ON the START command for the X-axis. The linear interpolation operation (interrupt stop) shown
above will operate at the specified vector speed (X-axis operation speed 1). (The positioning completion
signal is turned OFF.)

The START command of the Y-axis is ignored.

3) At interrupt input (INTO) ON before the XY coordinate in target address 1, the work piece decelerates to
stop, and the operation ends, turning the positioning completion signal ON.
When the interrupt input (INTO) does not turn ON before the XY coordinate in target address 1, the work
piece moves to the target address 1, and the operation ends, turning the positioning completion signal ON.

Note

* When interpolation operations are consecutively repeated in a table operation, the 20SSC-H provides
continuous pass operation.
— For details on the continuous pass operation, refer to Section 10.10

2. Operation speed
The actual operation speed (vector speed) is "X-axis operation speed 1 x X-axis override setting."
The operation speed 1 for the X-axis can be changed using the operation speed change function except
under the following conditions.

» During deceleration operation
* When the speed change disable during operation signal is ON.
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3. Address specification
The absolute/relative address can be specified.
With the specified absolute address: Specifies a target address (position) using address 0 as the base.
With the specified relative address: Specifies a travel amount from the current address.

UOIONPOIIU|  me

4. Rotation Direction
With the specified absolute address: The rotation direction depends on whether the target address 1 is

woisis N

larger or smaller than the current address. g
With the specified relative address: The rotation direction is decided by the sign (positive/negative) of target %
address 1. g

g3
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9.11 Circular Interpolation Operation

The circular interpolation operation is a positioning procedure, available only in the table operation.
The circular interpolation operation has the center coordinate specification/radius specification formats.
For details on controlling by table operation, and changing the operation speed, refer to the following sections.
— For details on the table operation, refer to Chapter 10
— For details on the operation speed change, refer to Section 7.6
— For details on the torque limit, refer to Subsection 7.8.3
— For details on the STOP command, refer to Section 7.4
— For details on the related parameters, control data, and monitor data, refer to Subsection 9.13
— For details on the radius specification, refer to Subsection 9.11.2

9.11.1 Circular interpolation [center coordinate specification]

The work piece moves from the start point to the target address, following the circular arc locus around the
specified center coordinate.

1. Operation

Interpolation Interpolation

time constant time constant
Target address 1 (X,Y axis) ) i N
Speed e ! |
Maximum speed ) :
cw ccw i
(Clockwise) (Counterclockwise) Vector speed 1
(operation speed 1 |
of X axis) 1
START point Target address :
(X,Y axis) !

Time
START command OFF
ON

Positioning completion ON
OFF

1) Set table information, X-axis speed, X/Y axis position (address) information and center coordinate in the
XY table information.
2) When turning the X-axis START command ON at the table operation start number with the specified

circular interpolation (center, CW direction) / (center, CCW direction), the work piece moves to the target
position at the specified speed, following the circle’s center coordinate.

3) The work piece stops at the XY coodinate in target address 1, and the operation ends, turning the
positioning completion signal ON.

Note

» The center coordinate is always handled as a relative address from the start point.

* When setting the same address for the start and target points, the work piece moves in a perfect circle.
The center coordinate specification is available in the perfect circle operation.

* Pulse rate and feed rate
Set ratios that are the same for the pulse rate to the feed rate for the X-axis and the Y-axis if the version is
earlier than Ver.1.20. Set the interpolation gear ratio selection function in the X- axis, Y-axis when the ratio
of the pulse rate to the feed rate differs between the X-axis and the Y-axis for versions Ver.1.20 or later.
— For details on the interpolation gear ratio selection, refer to Subection 7.10.3

* During continuous pass operation
If the circular path is too short and the travel time from the start point to the target point is shorter than the
interpolation time constant, the operation temporarily stops and shifts to the next interpolation operation.

* When interpolation operations are consecutively repeated in a table operation, the 20SSC-H provides
continuous pass operation.
— For details on the continuous pass operation, refer to Section 10.10
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2. Operation information
Set a circular interpolation operation ("center, CW direction" or "center, CCW direction") and an absolute/
relative address in the operation information.

UOIONPOIIU|  me

3. Speed information
The actual operation speed (vector speed) is "X-axis operation speed 1 x X-axis override setting."
The operation speed 1 for the X-axis can be changed using the operation speed change function except
under the following conditions.

woisis N

» During deceleration operation
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* When the speed change disable during operation signal is ON.

4. Position (address) information
The absolute/relative address can be specified in the operation information.
With the specified absolute address: Specifies a target address (position) using address 0 as the base.
With the specified relative address: Specifies a travel amount from the current address.

sdwexg €A
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5. Circle information (center coordinate)
Set the center coordinate (i, j) by a relative address from the start point.

9.11.2 Circular interpolation [radius specification]

uone|esu] o

The work piece moves in a circular arc with a specified radius from the start point to the target address.

1. Operation

Interpolation Interpolation
time constant time constant

buuy, QN

Speed e h :
Target address \ s | !
Clockwise (?(IT axis) Maximum speed :
circle (V Vector speed 6
Lo (operation speed 1 | w @
-+ Radius ! . | S8 =
START point +r ' of X axis) | § %_%
. Target address : 552
o (XY axis) ! S
) Time
START command 7
Positioning completion ON ON §§§
OFF [ s$53
1) Set the table information, X-axis speed, X/Y axis position (address) and radius in the XY table information. = g
«Q
2) When turning the X-axis START command ON at the table operation start number with the specified
circular interpolation (radius, CW direction) / (radius, CCW direction), the work piece moves to the target 8
position at the specified speed, following the circle’s center coordinate calculated from the start point, =
target position and radius. g
3) The work piece stops at the XY coodinate in the target address 1, and the operation ends, turning the :T
positioning completion signal ON. g»

Note

» The radius is specified as r. When r is a positive value, the small circle (a) path is selected and when it is
negative, the big circle (b) path is selected.

|013U0D)
Buluomnisod

» Pulse rate and feed rate
During the circular interpolation operation, the radius value is kept constant and pulses are allocated to the
X and Y axes. If the ratio of the pulse rate to the feed rate differs between the X-axis and Y-axis, the circle
becomes deformed. Set the interpolation gear ratio selection function in the X- axis, Y-axis when the ratio 1
differs between the X-axis and the Y-axis if the version is Ver.1.20 or later.
— For details on the interpolation gear ratio selection, refer to Subection 7.10.3

uonessdo ajgel. €
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» Use the center coordinate specification in a perfect circle operation.

* During continuous pass operation
If the circular path is too short and the travel time from the start point to the target point is shorter than the
interpolation time constant, the operation temporarily stops, and shifts to the next interpolation operation.

* When interpolation operations are consecutively repeated in a table operation, the 20SSC-H provides
continuous pass operation.
— For details on the continuous pass operation, refer to Section 10.10

. Operation information

Set a circular interpolation operation ("radius, CW direction" or "radius, CCW direction") and an absolute/
relative address in the operation information.
— For details, refer to Chapter 10

. Speed information

The actual operation speed (vector speed) is "X-axis operation speed 1 x X-axis override setting."
The operation speed 1 for the X-axis can be changed using the operation speed change function except
under the following conditions.

» During deceleration operation
* When the speed change disable during operation signal is ON.

. Position (address) information

The absolute/relative address can be specified in the operation information.
With the specified absolute address: Specifies a target address (position) using address 0 as the base.
With the specified relative address:  Specifies a travel amount from the current address.

. Circle information (radius)

Set the radius of a circle with by r.
With specified positive (+) value: Operates the small circle (a) path.
With specified negative (-) value: Operates the big circle (b) path.
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9.12 Reciprocal movement insutruction (Ver1.10 or later)

— For details on the operation speed change, refer to Section 7.6

— For details on the torque limit, refer to Subsection 7.8.3

— For details on the STOP command, refer to Section 7.4

— For details on the related parameters, control data, and monitor data, refer to Section 9.13

1. Operation
The motor starts the reciprocal (cylinder-like) motion when the reciprocal movement pattern is selected as the
operation pattern.

ON ON _ON
Open signal ”
(NTO) oFF | OFF OFF. /
- L7
ON | ON ONT\ ON
Close signal !
(INT1) ZOFF : ~OFF OFF,

Closing operation direction

Motor operation
Opening operation direction \ / \ 5'/
positon i oen || C12sing | SioPEe/Opening | S1ePEed) Closing )" Opening |/ Closing | Siepeed
position operation position operation position operation /\ operation operation position

Select operation pattern ON

(reciprocal movement ~rr |_
instruction) ON
READY Jeo | [

Positioning ON
completion OFF

» Stopped in the open position
The motor does not operate when the close signal is ON.
The motor starts the closing operation when the close signal is OFF.

» Stopped in the close position
The motor does not operate when the open signal is ON.
The motor starts the opening operation when the open signal is OFF.
* Opening operation
The motor stops the opening operation when the open signal turns ON
(when the 20SSC-H detects the rising edge).
After stopping, the motor either:

- Starts the closing operation when the close signal is OFF.
- Remains stopped when the close signal is ON and the open signal is ON.
- Starts the opening operation when the close signal is ON and the open signal is OFF.
» Closing operation
The motor stops the closing operation when the close signal turns ON

(when the 20SSC-H detects the rising edge).
After stopping, the motor either:

- Starts the opening operation when the open signal is OFF.
- Remains stopped when the open signal is ON and the close signal is ON.
- Starts the closing operation when the open signal is ON and the close signal is OFF.
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Note

* When the 20SSC-H completes positioning in the open or close position, the positioning completion signal

turns ON.

+ The READY status remains OFF while the 20SSC-H is operating, and turns ON when the 20SSC-H

finishes operation.

» The motor decelerates and stops when the operation pattern selection (reciprocal movement instruction) is

set to OFF.

* When changing the address to a newly specified one during control using the target address change
function, the target address after change becomes valid when the target address 1 or target address 2 is
changed at the same time.

- When changing the target address (open position) during the opening operation, change the target
address 1 at the same time.

- When changing the target address (close position) during the closing operation, change the target
address 2 at the same time.

. Operation speed

The actual operation speed is decided by the following calculation formulas.
- Operation speed1 x Override setting

- Operation speed2 x Override setting

The actual operation speed 1 and operation speed 2 can be changed using the operation speed change
function except under the following conditions.

» During deceleration operation

* When the speed change disable during operation signal is ON.

. Address specification

Specified address are handled as absolute address.
(The absolute/relative address specification is ignored.)

. Rotation Direction

The rotation direction is determined by the relationship among the current address, target address 1 and

target address 2.

. Setting item

Setting item

Setting during X-axis direct operation

Setting during Y-axis direct operation

Open position

Target address 1 (BFM # 501, # 500)

Target address 1 (BFM # 601, # 600)

Close position

Target address 2 (BFM # 505, # 504)

Target address 2 (BFM # 605, # 604)

Opening operation speed

Operation speed 1 (BFM # 503, # 502)

Operation speed 1 (BFM # 603, # 602)

Closing operation speed

Operation speed 2 (BFM # 507, # 506)

Operation speed 2 (BFM # 607, # 606)

Open signal

Wired to X-INTO

Wired to Y-INTO

Close signal

Wired to X-INT1

Wired to Y-INT1
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9.13 Parameter, Control Data, Monitor Data and Table Information

BFM Number

Item Description
X-axis Y-axis
Positioning Parameters

UOIONPOIIU|  me

Ring counter setting OFF :Disables the ring operation. 2
(Ver.1.10 or later) BFM #14002 b3 BFM #14202 b3 ON :Enables the ring operation. 82
=%
Sudden stop selection . a3
: =
(STOP command) BFM #14002 b4 BFM #14202 b4 OFF :Normal deceleration stop s
ON :Sudden stop =
(Ver.1.20 or later) S
Sudden stop selection . .
Operation (software limit) BFM #14002 b5 BFM #14202 b5 8;F jggg';‘:;‘js‘:ge'erat"’” stop
parameters 2 | (Ver.1.20 or later) ' P 3
Sudden stop selection . ) @l
(PLC limit) BFM #14002 b6 BFM #14202 b6 OFF :Normal deceleration stop 35
ON :Sudden stop 25
(Ver.1.20 or later) g». ®
Sudden stop selection . . >
(Servo amplifier limit) BFM #14002 b7 BFM #14202 b7 OFF :Normal deceleration stop
ON :Sudden stop
(Ver.1.20 or later)
. Setting range: 4
Maximum speed BFM #14009,#14008 |BFM #14209,#14208 . -
1to0 2,147,483,647 (user unit) Z
Acceleration time BFM #14018 BFM #14218 :)=,
Deceleration time BFM #14020 BFM #14220 Setting range: 1 to 5000 ms S
Interpolation time constant BFM #14022 BFM #14222

Ring counter upper limit value
(Ver.1.10 or later)

BFM #14101, #14100

BFM #14301, #14300

Setting range:
1 to 2,147,483,646 (user unit) !

Sudden stop deceleration time

by, QN

(Ver.1.20 o later) BFM #14102 BFM #14302 Setting range: 1 to 5000 ms
Sudden stop interpolation time constant BFM #14104 BFM #14304 Setting range: 1 to 5000 ms
(Ver.1.20 or later)
Positioning completion signal output waiting
time BFM #14106 BFM #14306 Setting range: 0 to 5000 ms 6
(Ver.1.20 or later)
Monitor data §§ §
Current address (user) BFM #1,#0 BFM #101,#100 Unit: user unit ™ %g ]
Current address (pulse) BFM #3,#2 BFM #103,#102 Unit: PLS §'
Real current address (user) " .
(Ver.1.20 or later) BFM #21,#20 BFM #121,#120 Unit: user unit 7
Real current address (pulse) .
(Ver.1.20 or later) BFM #23,#22 BFM #123,#122 Unit: PLS 83 @
223
. *9 R
Received target address BFM #25,#24 BFM #125,#124 Unit: user unit 1 =20
(Ver.1.20 or later) 2 E’,—_;
Received target speed " % 3
(Ver.1.20 or later) BFM #27 #26 BFM #127 #126 Unit: user unit
Status Positioning parameter OFF I;stsg;)r:lr}gtzzrameter change 8
. . change completion flag BFM #32 b0 BFM #132 b0 . " p =
information 2 ON : Positioning parameter change o
(Ver.1.20 or later) completed 2
o
Control data §
5

Target address 1

BFM #501,#500

BFM #601,#600

Setting range:
-2,147,483,648 to 2,147,483,647
1

(user unit)

Setting range:

Operation speed 1 BFM #503,#502 BFM #603,#602 %143 9 S

1to 2,147,483,647 (user unit) 2%
(<)

Setting range: E

Target address 2 BFM #505,#504 BFM #605,#604 -2,147,483,648 to 2,147,483,647 <©
(user unit) “

. Setting range:

Operation speed 2 BFM #507 ,#506 BFM #607 ,#606 Lt 43 1
1to 2,147,483,647 (user unit)

Override setting BFM #508 BFM #608 Setting range: 1 to 30000(x 0.1%)
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Item

BFM Number

Description

X-axis Y-axis
Control data

Relative/Absolute address
specification

BFM #518 b8

BFM #618 b8

OFF : Operates with absolute addressing

ON :Operates with relative addressing
(This parameter is disabled during a
table operation.)

START command
Operation

BFM #518 b9

BFM #618 b9

At this command OFF — ON, 20SSC-H
starts a positioning operation with the
selected motion pattern.

command 1
Simultaneous START flag

BFM #518 b10

BFM #618 b10

At X-axis START command ON while this
flag is ON, operations at X and Y axes
start simultaneously .

Speed change disable
during operation

BFM #518 b12

BFM #618 b12

OFF :Enables the operation speed and
target position change commands.

ON :Disables the operation speed and
target position change commands.

Mode selection for the
Interrupt 1-speed constant
quantity feed

(Ver.1.10 or later)

Operation
command 2

BFM #519 b6

BFM #619 b6

OFF :Relative positioning by the specified
travel distance

ON :Absolute positioning by the
specified address

Operation pattern selection

BFM #520

BFM #620

Select motion patterns.

b0 : 1-speed positioning operation

b1 : Interrupt 1-speed constant quantity
feed

b2 : 2-speed positioning operation

b3 : Interrupt 2-speed constant quantity
feed

b4 : Interrupt stop

b5 : Variable speed operation

b6 : Manual pulse generator operation

b7 : Linear interpolation operation

b8 : Linear interpolation (interrupt stop)
operation

b9 : Table operation (individual)

b10: Table operation (simultaneous)

b11: Reciprocal movement instruction
(Ver.1.10 or later)

Ring operation rotation direction for absolute
address

BFM #530

BFM #630

Sets the rotation direction during the ring

operation when the address is specified in

absolute value.

0: Direction for shorter rotation

1: Direction where the current value
increases (clockwise)

2: Direction where the current value
decreases (counterclockwise)

Table Information

For details on the table operation, refer to the following.

— Refer to Chapter 10 and Section 11.5

Operation information

Position (address) data

Speed information

Refer to Section 11.5

Set operation information.
— Refer to subsection 10.1.3

Set the target address.
Setting range:
-2,147,483,648 to 2,147,483,647

(user unit) “

Set the operation speed.
Setting range:

1 to 50,000,000 (user unit) !

*1. For details on the user units, refer to the following.

*2. Variable speed operation is not supported.
*3. -2,147,483,648 to 2,147,483,647 with Variable Speed operation.

— Refer to Section 7.9
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;A
10. Table Operation

10.1 Outline of Table Operation

This section describes the table information setting and table operation motions.
For details on the positioning commands available with the table operation, refer to the following.
— For details on each positioning operation, refer to Chapter 9

About the table operation

The "table operation" executes preset positioning operation patterns from the table information. Positioning
operations are consecutively executed and may be arranged in any order. A few positioning operations are

only available in table operation.

Positioning operations for table operation only
* Multi-speed operation

* Circular interpolation

+ Continuous pass operation

10.1.1 Applicable positioning operations for table operation

* Applicable positioning operations for table
operation
- 1-speed positioning operation
- Interrupt 1-speed constant quantity feed
- 2-speed positioning operation
- Interrupt 2-speed constant quantity feed
- Interrupt stop
- Multi-speed operation

- Linear interpolation*1
- Linear interpolation (interrupt stop) !

- Circular interpolation*1
- Mechanical zero return

Inapplicable positioning operations for table
operation

Variable speed operation
Manual pulse generator

JOG operation

Reciprocal movement instruction
(Ver.1.10 or later)

*1.  When interpolation operations are consecutively repeated in a table operation, the 20SSC-H provides

continuous pass operation.

— For details on continuous operation, refer to section 10.10

10.1.2 Types of table information and number of registered tables

Type of table information Number of registered tables Table number
X-axis table information 300 tables 0to 299
Y-axis table information 300 tables 0to 299
XY-axis table information 300 tables 0 to 299

105

UOIONPOIIU|  me

woisis N

uonenbiyuod

sdwexg €

uonoBUL0Y

uone|esu] o

by, QN

fiowspy D

ejep pue
uonenBiyuod

|0Jju0d

Buiuonisod
Buuers aiojeg ™~

jonuoo enuepy OO

jo5u0)
Buonisod €O

o
=2
)
o)
Eel
53
Q
=
o
=)




10 Table Operation
FX3u-20SSC-H Positioning Block User's Manual 10.1 QOutline of Table Operation

10.1.3 Table information setting items

Type of
table information
Setting item Content
X- Y- | XY-
axis | axis | axis
Sets a positioning operation in the table operation along with a current address change, etc.
- No processing - Circular interpolation
- mcode (center, CW direction)
- End - Circular interpolation
- 1-speed positioning (center, CCW direction)
- Interrupt 1-speed constant quantity feed - Circular interpolation
Operation - 2-speed positioning (radius, CW direction)
information”! - Interrupt 2-speed constant quantity feed - Circular interpolation \ v \
- Interrupt stop (radius, CCW direction)
- Multi-speed operation - Mechanical zero return
(requires multiple tables) - Current address change
- Linear interpolation - Absolute address specification
- Linear interpolation (interrupt stop) - Relative address specification
- Dwell
- Jump
Sets the following items depending on the settings in the operation information.
* In positioning operations
Set the target address
Setting range: -2,147,483,648 to 2,147,483,647 (user unit) 2
Set the value within -2,147,483,648 to 2,147,483,647PLS in converted pulse
data.
* In current address changes
Positi Set the new current address.
osition .
information Setting range: -2,147,483,648 to 2,147,483,647 (user unit) 2 v v v
(x.y) Set the value within -2,147,483,648 to 2,147,483,647PLS in converted pulse
data.
* InDwell
Set a dwell time.
Setting range: 0 to 32767(X10ms)
* InJump
Set the jump No. table.
Setting range: 0 to 299
Speed Set the operation speed.
information Setting range: 1 to 50,000,000 (user unit)? e Y v
(fx,f.fy) Set the value within 1 to 50,000,000Hz in converted pulse data.
Circle Set the center coordinate and radius of the circle during circular interpolation operation.
information | Setting range: -2,147,483,648 to 2,147,483,647 (user unit)2 - - v
(i.r.j) Set the value within -2,147,483,648 to 2,147,483,647PLS in converted pulse data.
Sets m codes.
m code Nk Nomcode......ccc.......... -1 v v v
information™ |+ After-mode m code.......0 to 9999
* With-mode m code ....... 10000 to 32767

*1. The operation information in the buffer memory has numerical value settings for instructions (e.g. DRV

or DRVZ).
. Positior_1 Speed Circle
Type Symbol Setting | informatio information | information | "‘°°d?
value n information

X y fx/f fy ilr j
No processing NOP -1 - - - - - - -
m code NOP -1 - - - - - - v
End END 0 - - - - - - -
X-axis |DRV_X 1 v - 4 - - - v
1-speed positioning operation Y-axis |DRV_Y 2 - v - v - - v
XY-axis | DRV_XY 3 v v v v - - v
| X-axis SINT_X 4 v - v - - - v
]I‘ledrrupt 1-speed constant quantity Yoaxis |SINT_Y 5 - - - " - - —
XY-axis | SINT_XY 6 v v v v - - v
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o i;‘:::':t?o Speed Circle d %
g information | information | M code g
Type Symbol value n information §»_
X y fx/f fy ilr j =
v - v - - - v
X-axis |DRV2_X 7 v ~ 2
y - . _ v _ v B - v
2-speed positioning operation Y-axis |DRV2_Y 8 8w
(2 table rows used) - v - v - - - ES 2
«Q
v v v | v ; - v 53
XY-axis | DRV2_XY 9 =
v v v v - - - s
v - v - - - v
X-axis |DINT_X 10
! B - M - - B B 3
Interrupt 2-speed constant quantity . - v - v - - v om
feed (2 table rows used) Y-axis | DINT_Y " - - - v - - - § §
@S
v v v v - - v Zo
XY-axis | DINT_XY 12 El
- R v v - - -
X-axis [INT_X 13 v - v - - - v
Interrupt stop Y-axis |INT_Y 14 - 4 - v - - v 4
XY-axis | INT_XY 15 v v v v - - v §
Multi-speed operation X-axis |DRVC_X 16 4 - v - - - v :>=)
(requires multiple tables used) Y-axis |DRVC_Y 17 - v - v R - v §'
Linear interpolation LIN 19 v v v - - - v
Linear interpolation (interrupt stop) LIN_INT 20 v v v - - - v
Circular interpolation (center, CW direction) CW_i 21 v v v - 4 4 v 5
Circular interpolation (center, CCW direction) |CCW_i 22 v v 4 - v 4 v =
Circular interpolation (radius, CW direction) CW_r 23 4 4 4 - 4 - 4 3
Circular interpolation (radius, CCW direction) |CCW_r 24 4 4 v - v - v
X-axis |DRVZ_X 25 - - - - - - v
Mechanical zero return Y-axis |DRVZ_Y 26 - - - - - - 4
XY-axis | DRVZ_XY 27 - - - - - - v 6
H L o=
X-axis |SET_X 90 v - - - - - 4 3%%
Current address change Y-axis |SET_Y 91 - v - - - - v &‘83
a5
XY-axis | SET_XY 92 v v - - - - v g
Absolute address specification ABS 93 - - - - - - v
Relative address specification INC 94 - - - - - - v 7
v - - - - - v
Dwell TIM 95 - = - - - - - g gg
v B R B B N N 833
Jump JMP 96 2@
B v R R R R N ey
3
*2.  For details on the user units, refer to the following.
— Refer to section 7.9 8
*3. The m code is an auxiliary command to support positioning data in execution. =
For details on m code, refer to the following. 2
— Refer to section 10.9 g
=]
S
k]
S8
55
E

uonesadQ a|qeL
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10.1.4 Table operation execution procedure

The following shows the procedure for executing a table operation.

Set the operation pattern and table start No. in the control data.

BFM number
Item Content
X-axis Y-axis

b9 : Table operation (individual)

Table operation is executed by X-axis table data and Y-axis table data.
b10: Table operation (simultaneous)

Table operation is executed by XY-axis table data.

Operation pattern selection | BFM #520 BFM #620

Specify the table No. of the table operation to be executed.

When setting the table operation (simultaneous) in the operation patterns, set
the X-axis table operation start No. only.

Setting range : 0 to 299

Table operation start No. BFM #521 BFM #621

Writing table operation data

Write table operation data to buffer memory beforehand, following the procedure below:

» Transfer the table information from the 20SSC-H flash memory to buffer memories (only while power ON)
— Refer to Chapter 6

» Write (transfer) table data to buffer memories with FX Configurator-FP.
— For details on operation, refer to the FX Configurator-FP Operation Manual

+ Write table information by a sequence program.
— For an explanation of applied instructions, refer to the Programming Manual

+ Change (write) table information by the test function in GX Developer's BFM monitor.
— For details on operation, refer to the GX Developer Operating Manual

Reboot the START command to begin the table operation.
When operating with XY-axis table information, turn the START command of the X-axis from OFF to ON.

The 20SSC-H executes table operation in numerical order from the table
operation start No.

The 20SSC-H executes table operation patterns in numerical order until the table No. with END
command is reached in the operation information.

The table operation finishes when the table No. with the END command is
executed.
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10.2

How to Set Table Information

The 20SSC-H has 2 procedures to set table information, via FX Configurator-FP or by a sequence program.

Setting table information by sequence program

To set table information by a sequence program, write each setting to the 20SSC-H buffer memory with TO,
or move instructions (MOV, etc.) for direct specification.
For details on buffer memory assignments, refer to the following.

— Refer to Sections 10.3 and 11.5

Note

It is strongly recommended to set and store table information in the flash memory via FX Configurator-FP.
When table information is set by sequence program, a considerable amount of the sequence program and
devices are used, which makes the program complicated and increases the scan time.

Setting table information on FX Configurator-FP

Set value with the X-axis, Y-axis, XY-axis table information edit windows in FX Configurator-FP.
For details on operation with FX Configurator-FP, refer to the following manual.
— FX Configurator-FP Operation Manual

* Operation method

1) Double-click "File name"—"Edit"—"X-axis table information", "Y-axis table information" or "XY-axis table
information" in the file data list.

2) The selected X-axis table information, Y-axis table information or XY-axis table information edit window is
displayed.
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Note

Note that the procedures to set the table information from FX Configurator-FP and a sequence program are

different.

» The position of the operation information is different.

a) Position information
b) Speed information

c) Operation information

1) X-axis, Y-axis table information

- Buffer memory

d) m code information
e) Circle information

. a) v b) v c) Y d) \
Table No. A PositioAn . Speeq _Operatiqn -m codg
information information information information
0 5000 5000 7"3 -1
1 2000 2500 73 -1
2 100 95 -1
3 02 96 -1
4 - - 0 -
5 0 200000 1 -1
6 - - 0
*1, *2. The setting method for the following information is different.

* Dwell time

Buffer memory

Buffer memory

- FX Configurator-FP

c)

Ra. Command cade

Postioning at 2-step speed

Address
[PLE]

: Set in position information.
FX Configurator-FP: Set in Time.

» Jump point table No.

: Set in position information.
FX Configurator-FP: Set in Jump No.

Speed
[Hz]
5000

5000

Time

[ Jumg Mo,

Postioning at 2-step speed

2000

2500

Dravell

100

Jump

Postioning at 1-step speed

0 200000

End

0
1
2
3
4 End
3
6
7

v

In 2-speed positioning operation and interrupt 2-speed constant

quantity feed operation, two setting rows are required.
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-_—

2) XY-axis table information

5 |x-axis postioning at 1-step speed El

=3
- Buffer memory g
=3
2
( a) '8 b) '8 €) '8 C) ' d) 2
Position information | Speed information | Circle information i
Table No. - - P - - - - _Operatlc_)n m code information
X-axis | Y-axis X-axis | Y-axis | X-axis | Y-axis information 2
0 5000 5000 5000 5000 - - 92 -1 oo
*: o
1 2000 2000 2500 2500 - - 92 -1 é?‘ﬁ*
2 100" - - - - . 95 -1 53
3 - - - - - - 0 - 8]
4 - - - - - - -1 -
5 0 - 5000 - - - 1 -1 3
6 - 0 - 5000 - - 2 -1
om
7 - - - - - - - § )
. . . . . . o
*1. The setting method for the following information is different. =
* Dwell time
Buffer memory : Set in position information. 4
FX Configurator-FP: Set in Time _
=]
; 23
» Jump point table No. &
. g . . Q
Buffer memory : Set in position information. &
. . =]
FX Configurator-FP: Set in Jump No.
- FX Configurator-FP 5
c) a) b) e) 1 d) =
g.
et et S R [ L «Q
Address Speed Arc certer Arc radius Tine ~
Mo Command code :{gtg ;: {:3 :{I;tg} FIPLS] [1oms] Jump No. m cods
0 |K-axis posiioning at 2-step speed - soon_ g 5000 K]
= 5000 | fy: 5000
[ e . .
2 Crovell 100 -1 6
3 fEnd Q=
. 23¢
8238
[ a fi: 5000 S E Q
§’.

&  |v-axis positioning at 1-st d !
axis positioning ep speet [y [ '3 5000

7 e

v

*2. In 2-speed positioning operation and interrupt 2-speed constant
quantity feed operation, two setting rows are required.
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10.3 Tables and BFM No. Allocation

10.3 Tables and BFM No. Allocation

Stores the table operation information to the 20SSC-H buffer memory. There are 2 BFM types, one for
operation by individual axis (X/Y axis) and the other for XY-axis simultaneous operation.

BFM No.
Table No. ltems X-axis table Y-axis table XY-axis table
information information information
Position data x BFM #1001, #1000 - BFM #7001, #7000
Position information
Position data y - BFM #4001, #4000 BFM #7003, #7002
Speed data f, fx BFM #1003, #1002 - BFM #7005, #7004
Speed information
Speed data fy - BFM #4003, #4002 BFM #7007, #7006
0 . .
Cerl1ter coordinate i, B B BEM #7009, #7008
Circle information radius r
Center coordinate j - - BFM #7011, #7010
Operation information BFM #1004 BFM #4004 BFM #7012
m code information BFM #1005 BFM #4005 BFM #7013
Position data x BFM #3991, #3990 - BFM #12981, #12980
Position information
Position data y - BFM #6991, #6990 | BFM #12983, #12982
) . Speed data f, fx BFM #3993, #3992 - BFM #12985, #12984
Speed information
Speed data fy - BFM #6993, #6992 | BFM #12987, #12986
299 i i
Center coordinate i - - BFM #12089, #12988
Circle information radius r
Center coordinate j - - BFM #12991, #12990
Operation information BFM #3994 BFM #6994 BFM #12992
m code information BFM #3995 BFM #6995 BFM #12993
Note

» The save command (BFM #523 b2 to b4) writes and stores the BFM table information in the 20SSC-H flash

memory.

+ The default value for table information is "-1".
* The 20SSC-H stores the table number in execution in the executing table number (BFM #16, #116).

Caution for setting

Selecting the following patterns in the operation information requires two table rows.
+ 2-speed Positioning operation
* Interrupt 2-speed constant quantity feed

In the case of X-axis, Y-axis table information

Position Speed Operation m code
Table No. information | information | information | information
One positioning operation is performed using
500 500 -1 two table rows. (*¥1)
3000 300 -1
When only 1 table row is set, the next table row
1 7 -1 1 o ’
0 5000 500 (table No.11) is judged to be the 2nd speed of table
11 3000 1000 3 1 j No.10 and the operation is performed using that
. . . table information. (*2
In the case of XY-axis table information 2)
Position Speed Circle . -
Table No. information information data _Ofperatltc_m infor?r?at?on
X-axis Y-axis | X-axis | Y-axis | X-axis | Y-axis tnformation
0 5800 10000 | 5000 | 6000 - - -1 “
3000 5000 | 1000 | 1200 - - -1
10 500 1000 500 600 - - -1 l 2
11 800 1500 | 1000 | 1200 | - - -1 (
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10.4

Current Position Change

This operation information item changes the current address (user/pulse) value to the one specified in the
position (address) information.

10.5 Absolute Address Specification
This operation information item sets the position data for subsequent table operations to be based on an
absolute address system with a defined (0, 0) point.
Note
* When table operation begins, the position information data is handled by the absolute address specification
(default). To use position information data with relative addresses, the operation information of positioning
control must be set beforehand.
» The arc center (i, j), radius r, Interrupt 1-speed constant quantity feed, and Interrupt 2-speed constant
quantity feed setting items are handled as relative addresses.
10.6 Relative address specification
This operation information item sets the position data of subsequent table operations to a relative address
based on the current address.
Point
When table operation begins, the position information data is handled by the absolute address specification
(default). To use position information data with relative addresses, the operation information of positioning
control must be set beforehand.
10.7 Jump
When executing this operation information item, the operation jumps to the specified table No..
Note that the table No. does not jump from X-axis table information to Y-axis table information.
Write the table No. of the jump point in the position information buffer memory location(s) for the applicable
table information.
(With FX Configurator-FP, set the table No. of the jump point by the Jump No.)
10.8 Dwell

When executing this operation information, operation waits for the specified time. A dwell is used as a wait to
move between operations.

Set the dwell time in the position information buffer memory location(s) for the applicable table information.
(With FX Configurator-FP, set the dwell by the Time.)
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10 Table Operation
10.9 m code

10.9 m code
The m code is an auxiliary command to support positioning data in execution.
When an m code turns ON in table operation, the 20SSC-H stores the table No. in monitor data as an m code
number, while also turning ON the m code ON flag in status information.
There are two modes for m code, after mode and with mode, and each mode has a different ON timing.
Mode Content m code No.
after mode The m code turns ON when the operation of table information is completed. 0 to 9999
with mode The m code turns ON when the operation information begins. 10000 to 32767
10.9.1 After mode

The specified m code turns ON after the operation.
— For details on related setting items, refer to Subsection 10.9.3

1. Operation
Speed
Time

| ‘ ‘ ‘ >

m code No. -1 >;< 10 1 1 1 11 1
'ON ! | ON !

m code ON OFF OFF OFF

ON ON
m code OFF command OFF 41 OFF A
Table No. Operation information m code information

0

1 (1-speed positioning)

10 (after mode)

1

-1 (no processing)

11 (after mode)

2

0 (END)

-1

1) When the table No. 0 operation with m code "10" ends, the m code ON flag in the status information turns
ON, and the 20SSC-H stores "10" in the m code No. of monitor data.

2) At m code OFF, the m code ON flag and m code itself turns OFF, and the 20SSC-H stores "-1" in the m
code No. of monitor data.

3) Atm code OFF, the 20SSC-H executes the next table No..

Note

« With after-mode m codes in multi-speed operations and continuous pass operations, the operation does
not continue the table since the 20SSC-H suspends the operation until m code OFF.

+ With "0" in m code information, the 20SSC-H turns to standby mode. With start command or m code OFF
command, the m code turns OFF.

» To turn only the m code ON without performing positioning operation, set "m code" to the operation
information of the table information, and set the m code information.

. Available m code Nos.

To use m code in the after mode, set the m code in the range from 0 to 9999 for the m code information.
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10.9.2 With mode

The specified m code turns ON when the operation starts.
— For details on related setting items, refer to Subsection 10.9.3

1. Operation
Speed
Time
m code No. 1 K 10010 >K -1 10011 o
' ON ! ' ON !
m code ON OFF OFF OFF
ON ON
m code OFF command  OFF 4 |OFF <
Table No. Operation information m code information

0 1 (1-speed positioning) 10010 (with mode)
1 1 (1-speed positioning) 10011 (with mode)
2 0 (END) -1

1) The 20SSC-H stores "10010" in the m code No. of monitor data while also starting table No. 0 with
"10010" and turning ON the m code ON flag in the status information.

2) At m code OFF, the m code ON flag and m code itself turns OFF, and the 20SSC-H stores "-1" in the m
code No. of monitor data.

3) The next table No. cannot be executed unless the m code OFF command has been activated.

Note

+ With a "0" in the m code information, the 20SSC-H turns to standby mode. With the start command or m
code OFF command, the m code turns OFF.

» The 20SSC-H continues operating during multi-speed operation and continuous pass operation without m
code OFF commands. The specified m codes also turn ON in consecutive order.

Speed

/ l i Time
! ‘ ! 1 ‘ >

m code No. < 10010 K -1 % 10011 K 10012 K 1
'ON 1 | ON : !

m code ON OFF OFF OFF

ON ON
m code OFF command OFF 41 OFF 4 OFF

The next operation is executed
even if the m code OFF command is not ON.

2. Available m code Nos.
To use the m code in the with mode, set the m code in the range from 10000 to 32767.
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10.9 m code

10.9.3 Related buffer memory

Item

Control data

Operation
command 1

m code OFF
command

Monitor data

BFM number

Content

X-axis

BFM #518 b11

Y-axis

BFM #618 b11

When this command is ON, the m code is turned
OFF and -1 is stored to the m code No.

Stores the m code number in ON state.

m code No. BFM#9 BFM #109 Stores -1 when the m code is OFF.
Status m code ON BFM #28 b8 BFM #128 b8 This flag turns ON when an m code tumns ON.
information
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10.10 Continuous Pass Operation

Continuously executing interpolation operation (linear interpolation, circular interpolation) results in a
continuous pass operation.

1. Operations valid for continuous pass operation

* Operations that result in continuous pass » Operations that do not result in continuous pass
operation operation
- Linear interpolation - Variable speed operation
- Circular interpolation - Manual pulse generator

- JOG operation

- 1-speed positioning operation

- Interrupt 1-speed constant quantity feed
- 2-speed positioning operation

- Interrupt 2-speed constant quantity feed
- Interrupt stop

- Multi-speed operation

- Linear interpolation (interrupt stop)

- Mechanical zero return

- Dwell

- End

Note

* The number of continuous passes is not limited.
» Continuous pass operation continues if interpolation operations include the following:
- No processing
- Jump
» Continuous pass operation is not executed if the program contains the following types of instructed
interpolation operation:
- When after mode m code is set
- When the travel time of the operation is 50 ms or less
- When the travel time of the operation is “interpolation time constant x 2” or less
- When the preparation for the next operation (information pre-reading) is not in time

2. Content of continuous pass operation

» Consecutive interpolation instructions do not stop, and inflection points become smooth curves.
The radius of curvature varies depending on the interpolation time constant.
A larger interpolation time constant makes a larger radius of curvature.

* To draw a precise locus, apply circular interpolation operations.

* When the speeds between each interpolation operation differ, the velocity becomes a composite speed
with the one at the next step.

Y-axis Inflection point

Curve

-
X-axis
Interpolation time constant
Speed When this period becomes lager,

the radius of curvature becomes larger.

| g
Time
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;s A
11. Buffer Memory (Parameters & Monitored Data)

11.1 Positioning Parameters

The positioning parameters to set speed and units of measurement.
The BFMs in positioning parameters are readable/writable.
It is necessary to change the positioning parameters enable command (BFM #519/619 b4) from OFF to ON
when changing positioning parameters during operation. Changing the positioning parameters enable
command must be done during stop in order for the changes to become valid.

— For details on the Positioning parameters enable command, refer to Subsection 11.4.11
For X-axis: BFM #14000 to #14199
For Y-axis: BFM #14200 to #14399

Caution

Do not use unlisted BFMs for changing values not described in this section.

11.1.1 Operation parameters 1 [BFM #14000, BFM #14200]

BFM Number Bit
- - Description Default
X-axis Y-axis Number

b0 System of units (user unit)*1
(b1,b0)=00: motor system
(b1,b0)=01: mechanical system

b1 (b1,b0)=10: composite system
(b1,b0)=11: composite system

b2 User unit setting*1
(b3,b2)=00: um, cm/min
(b3,b2)=01: 104inch, inch/min

b3 (b3,b2)=10: mdeg, 10deg/min
(b3,b2)=11: not available

ba Position data magnification'2

Position data can be multiplied by 1, 10, 100, and 1000 times.

(b5,b4)=00: 1 time
(b5,b4)=01: 10 times

b5 (b5,b4)=10: 100 times
(b5,b4)=11: 1000 times

b6 to b9 | Not available

BFM BFM Zero return direction H0000
#14000 #14200 . 1: In zero return, starts operation toward the increasing current value direction.

0: In zero return, starts operation toward the decreasing current value direction.
—For details on the zero return operation, refer to Section 8.1

Acceleration/deceleration mode
1: Operates in approximate S-shaped acceleration/deceleration.
b11 (Trapezoidal ACC/DEC in interpolations)
0: Operates in trapezoidal acceleration/deceleration.
—For details on the acceleration/deceleration mode, refer to Section 7.2

DOG switch input logic
Sets DOG switch input logic for 20SSC-H.
1: NC-contact (operates at input OFF)
0: NO-contact (operates at input ON)
—For details on the DOG mechanical zero return operation,
refer to Subsection 8.1.2

b12

Count start timing for zero-phase signal
1: DOG forward end (at OFF-to-ON transition of DOG input)
The front end of DOG triggers the zero-phase signal count.
b13 0: DOG backward end (at ON-to-OFF transition of DOG input)
The back end of DOG triggers the zero-point signal count.
—For details on the DOG mechanical zero return operation,
refer to Subsection 8.1.2
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BFM Number Bit o
Description Default =
X-axis Y-axis Number 2
b14 Not available g
STOP mode -3
1: Suspends the operation, and the START command starts the operation for the
BFM BFM er ¢ HO000
#14000 #14200 b15 remaining travelldlstance. ' N ' . . 1 2
0: Ends the operation, canceling the remaining distance. In table operations, operation
is terminated. %” 3
—For details on the stop command, refer to Section 7.4 % %
o3
*1. User unit setting
Positioning and speed units are customizable as user units.
The combination of the system of units (b1,b0) and unit setting bits (b3,b2) give the following settings. 1 3
— For details on the user units, refer to Section 7.9
9
Unit Setting System of units Unit §
Bit Status Bit Status System of units 2
b3 b2 b1 b0 Positioning Unit Speed Unit g
- - 0 0 Motor system units PLS Hz
0 0 0 um cm/min A
0 1 0 1 Mechanical system units 10%inch inch/min
G
1 0 0 1 mdeg 10deg/min & g =1
0 0 1 0/1 um al
0 1 1 0/1 Composite system units 10%inch Hz §
1 0 1 o mdeg =
Note B
ERS
Motor system units and mechanical system units require pulse/feed rate settings. =
Q S
§’.
*2.  The positioning data with position data magnification are as follows:
- Mechanical zero-point address - Target position change value (address)
- Software limit (upper) - Current address (user)
- Software limit (lower) - Current address (pulse)
- Target address1 - Table information (position data)
- Target address2 - Table information (circular data)
Example:

The actual address (or travel distance) with target address 1 "123" and position data magnification

"1000" are as follows:
Motor system units:

Mechanical system units, composite system units:

123 x 1000 = 123000 (pulse)
123 x 1000 = 123000 (um, mdeg, 10™*inch)
=123 (mm, deg, 10 'inch)
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11.1.2 Operation parameters 2 [BFM #14002, BFM #14202]

BFM Number Bit
Description Default
X-axis Y-axis Number
Enables or disables the servo end check function.
— For details on the servo end check, refer to
Subsection 7.8.2
b0 1: Enable
At an in-position signal, is determined the positioning operation
completion
0: Disable
Enables or disables the servo ready check function.
— For details on the servo ready check, refer to
b1 Subsection 7.8.1
1: Enable
Checks the ready signal ON/OFF at operation start / while operation
0: Disable
Enables or disables the OPR interlock function.
— For details on the OPR interlock, refer to Subsection 7.8.9
1: Enable
b2 Disables the START command without zero return completion

Enables the START command with zero return completion (zero return
completed: ON)
0: Disable

Enables or disables the ring counter setting. (Ver.1.10 or later)

— For details on the ring couter setting, refer to
b3 Section 7.7
1: Enables the ring operation.
0: Disables the ring operation.

Set the stop method when the Stop command turns ON
(Ver.1.20 or later)
— For details on sudden stop / Normal deceleration stop,
b4 .
refer to Section 7.5
1: Sudden stop

BFM #14002 | BFM #14202 0: Normal deceleration stop H0007
Set the stop method when the software limit turns ON
(Ver.1.20 or later)

— For details on sudden stop / Normal deceleration stop,

bS refer to Section 7.5
1: Sudden stop
0: Normal deceleration stop
Set the stop method when the PLC limit turns ON
(Ver.1.20 or later)
— For details on sudden stop / Normal deceleration stop,
b6 -
refer to Section 7.5
1: Sudden stop
0: Normal deceleration stop
Set the stop method when the Servo amplifier limit turns ON
(Ver.1.20 or later)
b7 — For details on sudden stop / Normal deceleration stop,

refer to Section 7.5
1: Sudden stop
0: Normal deceleration stop

b8 to b13 | Not available

Sets the interpolation gear ratio selection (Ver.1.20 or later)

— For details on interpolation gear ratio selection, refer to
b14™ Subsection 7.10.3
1: X-axis, Y-axis
0: X-axis

Set the servo parameters transfer souce when the servo amplifier series is
selected. (Ver.1.10 or later)
—> For details on servo parameter transfer, refer to
Subsection 6.3.3
1: Transfers data stored in the buffer memory to the servo amplifier.
0: Transfers data stored in the flash memory to the servo ampilifier.

*1. BFM# 14202 (b14) is not available.

b15
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11.1.3 Pulse rate [BFM #14005, #14004, BFM #14205, #14204]
This parameter sets the number of pulses to rotate the servo motors once. "Mechanical system units" and
"Composite system units" require this setting, "Motor system units" ignores it.
— For details on the system of units, refer to Section 7.9
BFM Number
Description Default
X-axis Y-axis
BFM BFM
#14005, #14205, Setting range: 1 to 200,000,000 PLS/REV K262,144
#14004 #14204
11.1.4 Feed rate [BFM #14007, #14006, BFM #14207, #14206]
This parameter sets the travel distance per revolution of the motor. "Mechanical system units" and
"Composite system units" require this setting, "Motor system units" ignores it.
— For details on the system of units, refer to Section 7.9
BFM Number
Description Default
X-axis Y-axis
BFM BFM
#14007, #14207, Setting range: 1 to 200,000,000 (um/REV, 10-%inch/REV, mdeg/REV) K52,428,800
#14006 #14206
11.1.5 Maximum speed [BFM #14009, #14008, BFM #14209, #14208]

This parameter sets the maximum speed for each operation.
— For details on the maximum speed, refer to Section 7.2

BFM Number
Description Default
X-axis Y-axis
BFM BFM Setting range: 1 to 2,147,483,647(user unit)"
#14009, #14209, The value must be within the range from 1 to 50,000,000 Hz when converted to pulse| K4,000,000
#14008 #14208 data™.

*1. Refer to the section shown below for details on the user units and converted pulse data.
— Refer to Section 7.9

Note

Set JOG speed, zero return speed (high speed), zero return speed (creep), operation speed 1 and operation
speed 2 at or below the maximum speed. If the operation speed exceeds the maximum speed, the 20SSC-H
operates at the maximum speed.

Cautions in setting

Set the maximum speed at or below the maximum rotation speed of the servo motor.
The formula to calculate the rotation speed of the servo motor from the pulse (Converted pulse data) is as
follows.
— For details on the converted pulse data, refer to Section 7.9
Servo motor rotational speed (r/min) =
Operation speed converted into pulse (Hz) x 60 + resolution per revolution of servo motor

Resolution per Revolution of Servo Motor (PLS/REV)
262144

Servo Amplifier
MR-J3B
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11.1.6 JOG speed [BFM #14013, #14012, BFM #14213, #14212]

11.1.7

This parameter sets the speed for Forward JOG and Reverse JOG operations.

— For details on the JOG operations, refer to Section 8.2

BFM Number
— T Description Default
-axis -axis
BFM BFM ) . R
#14013, #14213, Setting range: 1 to 2,147,483,647 (user unit) y K2,000,000
#14012 #14212 Set the value within 1 to 50,000,000Hz in converted pulse data .

*1. Refer to the section shown below for details on the user units and converted pulse data.
— Refer to Section 7.9

Note

» Set the JOG speed at or below the maximum speed.
When the JOG speed exceeds the maximum speed, the 20SSC-H operates at the maximum speed.

+ Speed change commands in positioning operation change the JOG speed into a preset value.

JOG Instruction evaluation time [BFM #14014, BFM #14214]

11.1.8

This parameter sets the evaluation time for the forward/reverse JOG command to determine whether the
control is inching or continuous.
For forward/reverse commands that are ON for longer than the JOG evaluation time, the 20SSC-H executes
continuous operation. For forward/reverse commands that are ON for shorter than the JOG evaluation time,
the 20SSC-H executes inching operation.

— For details on the JOG operations, refer to Section 8.2

BFM Number
Description Default
X-axis Y-axis
BFM #14014 |BFM #14214 | Setting range: 0 to 5000 ms K300
POINT

The JOG instruction evaluation time “0O ms” gives continuous operation only.

Acceleration time [BFM #14018, BFM #14218]

This parameter sets a time for the operation speed to reach the maximum speed from zero.
— For details on the acceleration time, refer to Section 7.2

BFM Number
Description Default
X-axis Y-axis
BFM #14018 |BFM #14218 | Setting range: 1 to 5000 ms K200

Note

* The acceleration time becomes 1 ms when set at 0 ms or less, and becomes 5000 ms when set at 5001
ms or more.

+ Set the time within the range from 64 (greater than 64) to 5000 ms in the approximate S-shaped
acceleration/deceleration.
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11.1.9

Deceleration time [BFM #14020, BFM #14220]

This parameter sets the time for the operation speed to reach zero from the maximum.
— For details on the deceleration time, refer to Section 7.2

BFM Number
Description Default
X-axis Y-axis
BFM #14020 |BFM #14220 |Setting range: 1 to 5000 ms K200

Note

* The acceleration time becomes 1 ms when set at 0 ms or less, and becomes 5000 ms when set at 5001
ms or more.

+ Set the time within the range from 64 (greater than 64) to 5000 ms in the approximate S-shaped
acceleration/deceleration.

11.1.10 Interpolation time constant [BFM #14022, BFM #14222]

11.1.11

This parameter sets the time to reach the operation speed from zero (acceleration) or to reach zero from the
operation speed (deceleration).
— For details on the interpolation time constant, refer to Section 7.2

BFM Number
Description Default
X-axis Y-axis
BFM #14022 |BFM #14222 | Setting range: 1 to 5000 ms K100

Note

The acceleration time becomes 1 ms when set at 0 ms or less, and becomes 5000 ms when set at 5001 ms
or more.

Zero return speed (High Speed) [BFM #14025, #14024, BFM #14225, #14224]

This parameter sets the mechanical zero return operation speed (high speed) [DOG, Stopper #1].
— For details on the mechanical zero return, refer to Section 8.1

BFM Number
T ~=7 Description Default
-axis -axis
BFM BFM ) . R
#14025, #14225, Setting range: 1' tc? 2,147,483,647 (user'unlt) y K4.000,000
#14024 #14224 Set the value within 1 to 50,000,000Hz in converted pulse data .

*1. Refer to the section shown below for details on the user units and converted pulse data.
— Refer to Section 7.9
Note

+ Set the zero return speed (high speed) at or below the maximum speed.
When the zero return speed (high speed) exceeds the maximum speed, the 20SSC-H operates at the
maximum speed.

» Speed change commands in positioning operation change the zero return speed (high speed) into a preset
value.

123

A
wesbord IN)  Aiowsyy Jeung

a|dwex3

sonsoubelq €A

>

eleq

pue sisjauweled
038

uonew.ou|
UOISIBA




FX3U-20SSC-H Positioning Block User's Manual

11 Buffer Memory (Parameters & Monitored Data)

11.1 Positioning Parameters

11.1.12 Zero return speed (Creep) [BFM #14027, #14026, BFM #14227, #14226]

11.1.13 Mechanical zero-point address [BFM #14029, #14028, BFM #14229, #14228]

This parameter sets the mechanical zero return operation speed (creep) [DOG, Stopper #1, #2].

— For details on the mechanical zero return, refer to Section 8.1

BFM Number
Description Default
X-axis Y-axis
BFM BFM ) . R
#14027, #14227, Setting range: 1 to 2,147,483,647 (user unit) y K100,000
#14026 #14226 Set the value within 1 to 50,000,000Hz in converted pulse data .

*1. Refer to the section shown below for details on the user units and converted pulse data.

Note

— Refer to Section 7.9

» Set the zero return speed (creep) at or below the maximum speed and zero return speed (high speed).
When the zero return speed (creep) exceeds the maximum speed, the 20SSC-H operates at the maximum

speed.

» Set the speed as slow as possible to achieve the best stop position accuracy.

This parameter sets the current value address at zero return operation completion.
After mechanical zero return completion, the 20SSC-H writes the current address to this parameter.
— For details on the mechanical zero return, refer to Section 8.1

BFM Number

= ~T Description Default
-axis -axis

BFM BFM . . L\*2

#14029, #14229. Setting range ': -2,147,483,648 to 2,147,483,647 (user unit) . KO
#14028 #14228 Set the value within -2,147,483,648 to 2,147,483,647PLS in converted pulse data 2

*1. Set a value within the range from 0 to the ring value during the ring operation.

*2. Refer to the section shown below for details on the user units and converted pulse data.

— Refer to Section 7.9

11.1.14 Zero-phase signal count [BFM #14030, BFM #14230]

This parameter sets the number of zero-phase signal counts in the mechanical zero return operation [DOG,

Stopper #1].

The mechanical zero return ends at the specified number of zero-phase signal count.
— For details on the mechanical zero return, refer to Section 8.1

BFM Number

. . Description Default
X-axis Y-axis
BFM #14030 |BFM #14230 | Setting range: 0 to 32767 PLS K1

Note

* With the value "0" set in mechanical zero return operation [DOG], the 20SSC-H immediately stops when
the zero-phase signal count starts. In this case, the operation abruptly stops from the zero return speed

(creep/high speed). Observe the following items to protect peripheral devices from damage.

- Set the zero return speed (creep) as slow as possible for safety.

- Change the trigger of the zero-point signal count at the DOG backward end.

- Design the DOG to allow the machine to gently decelerate to the zero return speed (creep) before the
zero-phase signal count.
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11.1 Positioning Parameters

11.1.15 Zero return mode [BFM #14031, BFM #14231] @

=h

@

This parameter selects mechanical zero return operations. §

— For details on the zero return operation, refer to Section 8.1 8

BFM Number 5 - BT
escCr on era

X-axis Y-axis Pt ! 1 2

0: DOG @g

1: Data set type Sa

BFM #14031 |BFM #14231 |’ Stopper #1 Ko 3
3: Stopper #2

11.1.16 Servo end evaluation time [BFM #14032, BFM #14232] 13
This parameter sets the evaluation time for the servo end check. §
— For details on the servo end check, refer to Subsection 7.8.2 3
BFM Number 8
Description Default
X-axis Y-axis

BFM #14032 |BFM #14232 | Setting range: 1 to 5000 ms K5000 A
Note oo
53g

» To apply this function, set b0 in the operation parameter 2 to ON. %

— For details on the operation parameters 2, refer to Subsection 11.1.2 §

» For a servo end evaluation time setting outside of the range, see the following:
- Becomes 1 ms when set at 0 ms or less.
- Becomes 5000 ms when set at 5001 ms or more.

11.1.17 Software limit (upper) [BFM #14035, #14034, BFM #14235, #14234]
Software limit (lower) [BFM #14037, #14036, BFM #14237, #14236]

This parameter sets each address value for the software limit.
The software limit is an operating limit from the current address after zero return operation completion, which
becomes enabled upon completion of the zero return operation.

— For details on the software limit, refer to Subsection 7.3.3

BFM Number
Description Default
X-axis Y-axis
Sets the software limit (upper)
BFM BFM . . R
#14035 #14935 Setting range: -2,147,483,648 to 2,147,483,647 (user unit) KO
#14034 #14234 Set the value WIthI: -2,147,483,648 to 2,147,483,647PLS in the
converted pulse data '.
Sets the software limit (lower)
BFM BFM . R
#14037 #14237 Setting range: -2,147,483,648 to 2,147,483,647 (user unit) KO
#14036 414236 Set the value WIthI:‘I -2,147,483,648 to 2,147,483,647PLS in the
converted pulse data 1

*1. Refer to the section shown below for details on the user units and converted pulse data.

POINT

— Refer to Section 7.9

The relationship between the upper and lower software limits must be as follows:

* When enabling the software limit

uonew.ou|
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Software limit (upper) is larger than Software limit (lower)

* When disabling the software limit
Software limit (upper) is equal to Software limit (lower)
Software limit (upper) is smaller than Software limit (lower)
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11.1.18 Torque limit [BFM #14038, BFM #14238]

This parameter sets the torque limit for the servo motor and magnifies the servo motor torque in the range
from 0.1 to 1000.0%. For a target move with a torque limit, refer to the section shown below.
— For details on the torque limit, refer to Subsection 7.8.3

BFM Number
- - Description Default
X-axis Y-axis
BFM #14038 |BFM #14238 | Setting range: 1 to 10000 (x 0.1%) K3000

11.1.19 Zero return torque limit [BFM #14040, BFM #14240]

This parameter sets the torque limit for the mechanical zero return operation (creep speed) and magnifies the
servo motor torque during the zero return operation (creep speed) in the range from 0.1 to 1000.0%.
— For details on the torque limit, refer to Subsection 7.8.3

BFM Number
Description Default
X-axis Y-axis
BFM #14040 |BFM #14240 | Setting range: 1 to 10000 (x 0.1%) K3000
11.1.20 External input selection [BFM #14044, BFM #14244]
BFM Number Bit
Description Default
X-axis Y-axis Number
Sets the FLS, RLS signals from the servo amplifier to be used/not used
—For instructions on how to use forward/reverse rotation limit,
refer to Section 7.3
bo 1: Use
Use forward/reverse rotation limits from the servo amplifier and those from
the PLC.
0: Not use
Use only forward/reverse rotation limits from the PLC.
Sets the DOG signals from the servo amplifier to be used/not used
—For details on the mechanical zero return, refer to Section 8.1
1: Use
Use DOG signals from the servo amplifier.
b1 0: Not use
BFM #14044 | BEM #14244 Use DOG signals from the 20SSC-H. H0100
The "b12" in command parameter1 sets the 20SSC-H DOG signal.
—For details on the operation parameters 1,
refer to Subsection 11.1.1
b2 to b7 | Not available
Sets the FLS/RLS signal logic of the servo motor
b8 1: NC-contact (servo amplifier)
0: NO-contact (servo amplifier)
Sets the DOG signal logic of the servo motor
b9 1: NC-contact (servo amplifier)
0: NO-contact (servo amplifier)
b10 to b15 | Not available
11.1.21 Ring counter upper limit value
[BFM #14101, #14100, BFM #14301, #14300]
Sets the ring value to enable ring operation for the current address. (Ver.1.10 or later)
BFM Number
Description Default
X-axis Y-axis
BFM BFM ) . ]
#14101, #14301, Setting range : 1 to 2,147,483,646 (user unit) . K359,999
#14100 #14300 Set the value within 1 to 2,147,483,646PLS in the converted pulse data 1,

*1. For details on the user units, refer to the following.

— Refer to Section 7.9
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11.1 Positioning Parameters

11.1.22 Sudden stop deceleration time [BFM #14102, BFM #14302]

Set the time to reach 0 speed from the maximum speed at sudden stop. (Ver.1.20 or later)
— For details on the sudden stop deceleration time, refer to Section 7.5

BFM Number
Description Default
X-axis Y-axis
BFM #14102 |BFM #14302 | Setting range: 1 to 5000 ms K200
POINT

e The sudden stop deceleration time becomes 1 ms when set at 0 ms or less, and becomes 5000 ms when
set at 5001 ms or more.

11.1.23 Sudden stop interpolation time constant [BFM #14104, BFM #14304]

Set the time to reach 0 speed from the operation speed at sudden stop (interpolation operation).
(Ver.1.20 or later)
— For details on the sudden stop interpolation time constant, refer to Section 7.5

BFM Number
Description Default
X-axis Y-axis
BFM #14104 |BFM #14304 | Setting range: 1 to 5000 ms K100
POINT

¢ The sudden stop interpolation time constant becomes 1 ms when set at 0 ms or less, and becomes 5000
ms when set at 5001 ms or more.

11.1.24 Positioning completion signal output waiting time
[BFM #14106, BFM #14306]

Set the time after positioning is completed until the positioning completion flag turns ON. (Ver.1.20 or later)
— For details on the positioning completion signal output waiting time, refer to Section 7.5

BFM Number
Description Default
X-axis Y-axis
BFM #14106 |BFM #14306 | Setting range: 0 to 5000 ms KO
POINT

* When the positioning operation time is shorter than a PLC scan, the sequence program can only detect the
positioning completion signal if the positioning completion signal output waiting time is set to a time longer
than the scan time.

* Becomes 5000 ms when set at 5001 ms or more.

+ If positioning is completed and an error occurs during the positioning completion signal output waiting time,
the positioning completion signal remains OFF.

» The setting of the positioning completion signal output waiting time is invalid during table operation.
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11 Buffer Memory (Parameters & Monitored Data)
FX3U-20SSC-H Positioning Block User's Manual 11.2 Servo Parameters

11.2 Servo Parameters

Various parameters for the servo amplifier can be set. The following buffer memories in the servo parameters
are readable and writable.
For the timing to transfer servo parameters to the servo amplifier, refer to Subsection 6.3.3.
For details on the servo amplifier parameters in the table below with their parameter numbers, refer to the
manual of the servo amplifier.

— Refer to the manual of the servo amplifier

For X-axis: BFM #15000 to #15199
For Y-axis: BFM #15200 to #15399

CAUTION

Do not use unlisted BFMs for changing values not described in this section.

11.2.1 Servo parameters (Basic settings)

BFM Number Servo
_ _ Amplifier Name Description Default
X-axis | Y-axis | parameter No.
Specify the series name of the servo amplifier connected to the 20SSC-H.
0: None
1: MR-J3B
BFM BFM - Servo series KO
#15000 |#15200 CAUTION
The servo series name must be specified.
20SSC-H at factory default value "0" does not communicate with servo
amplifiers.
Select which regenerative brake option to use, or not use.
BFM BFM PAO2 Regenerative brake Revival option selection H0000
#15002 |#15202 option 00: Not use regenerative brake resistor 05: MR-RB30
01: FR-BU / FR-RC 06: MR-RB50
02: MR-RB032 08: MR-RB31
03: MR-RB12 09: MR-RB51
04: MR-RB32
Select whether or not to use the absolute position detection system.
Absolute position detection system setting
BFM BFM PA03 Absolgte position 0: Disable (use in incremental system) H0000
#15003 |[#15203 detection system . . o .
1: Enable (use in absolute position detection system)
CAUTION
A parameter error occurs if you select "1: Enable (use in absolute position
detection system)" when using the increment synchronous encoder.
Select whether to use or not use the servo forced stop function (EM1).
BFM BFM Function selection n.nn
. )
#15004 |#15204 PAD4 A-1 Servo forced stop input setting H0000
0: Enable (use the forced stop (EM1))
1: Disable (not use the forced stop (EM1))
Select the gain adjustment mode.
BFM BFM PAOS Auto tuning mode J E— Gain adjustment mode setting H0001
#15008 | #15208 0: Interpolation mode
1: Auto tuning mode 1
2: Auto tuning mode 2
3: Manual mode
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11.2 Servo Parameters

BFM Number Servo
) ) Amplifier Name Description Default
X-axis | Y-axis | parameter No.
Set this if you want to improve the servo amplifier response.
BFM BFM . Low responsivity High responsivity
#15009 |#15209 PAO9 Auto tuning response 1:(10.0Hz) ~ 32:(400.0H2) K12
Set the range to output a positioning completion signal in units of
BFM BFM "
#15010 | #15210 PA10 In-position range command pulse. K100
Setting range: 0 to 50000 PLS
Select the servo motor rotation direction when viewed from the servo
BFM BFM PA14 Rotation direction amplifier's load side. KO
#15014 |#15214 selection 0: Forward rotation (CCW) when the current value is increased
1: Reverse rotation (CW) when the current value is increased
BEM BEM Set the number of pulses per revolution or output division ratio for encoder
#15015 |#15215 PA15 Encoder output pulse | pulses (A-phase, B-phase) output by the servo ampilifier K4000
Setting range: 1 to 65535 PLS/REV
11.2.2 Servo parameters (Gain/Filter settings)
BFM Number Servo
X K Amplifier Name Description Default
X-axis | Y-axis | parameter No.
. . Select the adaptive filter tuning mode.
BFM  |BFM PEO1 fn‘i?f:'ve tuning 0: Filter OFF Ko
#15019 |#15219 L 1: Filter tuning mode (adaptive filter)
(Adaptive filter 2) )
2: Manual mode
Vibration . . . .
supbression control Select the vibration suppression control tuning mode.
BFM BFM PBO2 tunF:rF: mode 0: Vibration suppression control OFF KO
#15020 |#15220 9 . . 1: Vibration suppression control tuning mode
(advanced vibration |
) 2: Manual mode
suppression control)
BFM BFM . Set the feed forward gain coefficient to be used for positioning control.
#15022 |#15022 PBO4 Feed forward gain | g tting range: 0 to 100% KO
BFM BFM PBO6 ri?)trl:er?:tf:grv?ema Set the ratio of load inertia moment to servo motor inertia moment. K70
#15024 | #15224 L Setting range: 0 to 3000 (x0.1 times)
motor inertia moment
BFM BFM . Set the response gain up to the target position.
#15025 |#15225 PBO7 Model loop gain Setting range: 1 to 2000 rad/s K24
BFM BFM " . Set the gain of the position loop.
#15026 |#15226 PB08 Position loop gain | 5 ing range: 1 to 1000 rad/s K37
BFM BFM . Set the gain of the speed loop.
#15027 |#15227 PB09 Speed loop gain Setting range: 20 to 50000 rad/s K823
BFM BFM PB10 Speed integral Set the integral time constant of the speed loop. K337
#15028 |#15228 compensation Setting range: 1 to 10000 (x 0.1 ms)
BFM BFM PB11 Speed differential | Set the differential compensation. K980
#15029 |#15229 compensation Setting range: 0 to 1000
Set the notch frequency of the machine resonance suppression filter 1.
BFM BFM PB13 Machine resonance |(Set the frequency in accordance with the mechanical resonance K4500
#15031 |#15231 suppression filter 1 frequency.)
Setting range: 100 to 4500 Hz
Specify the notch shape used for the machine resonance suppression
filter 1 (Notch shape selection 1).
J Notch depth selection
BFM BFM PB14 Notch shape Notch width selecti H0000
#15032 |#15232 selection 1 otch width selection
* Notch Depth Notch Width
0: Deep  (-40db) 0: Standard (a=2)
1.7 (-14db) 1.1 (a=3)
2:1 (-8db) 2:) (a=4)
3: Shallow (-4db) 3: Wide (a=5)
Set the notch frequency of the machine resonance suppression filter 2.
BFM BFM PB15 Machine resonance| (Set the frequency in accordance with the mechanical resonance K4500
#15033 |#15233 suppression filter 2 | frequency.)
Setting range: 100 to 4500 Hz
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11.2 Servo Parameters

BFM Number Servo
X X Amplifier Name Description Default
X-axis | Y-axis | parameter No.
Specify the notch shape used for the machine resonance suppression
filter 2 (Notch shape selection 2).
= Mechamc_al resonance
suppression filter selection
Notch depth selection
BFM BFM oB16 Notch shape Notch width selection L0000
#15034 |#15234 selection 2 + Select the machine resonance suppression filter 2
0: Disable
1: Enable
» Notch Depth Notch Width
0: Deep (-40db) 0: Standard (a=2)
1: T(-14db) 1: Na=3)
2: 1(-8db) 2: L(a=4)
3: Shallow (-4db) 3: Wide (a=5)
BFM BFM ) .| Set the low pass filter.
#15036 |#15236 PB18 Low pass filter setting | g in o range: 100 to 18000 rad/s K3141
V|brat|on' Set the vibration frequency for vibration suppression control to suppress
BFM BFM suppression control A S . .
PB19 X . low-frequency machine vibration, such as enclosure vibration. K1000
#15037 |#15237 vibration frequency .
. Setting range: 1 to 1000 (x0.1 Hz)
setting
Vibration —_— .
. Set the resonance frequency for vibration suppression control to
BFM BFM suppression control . . . . )
PB20 suppress low-frequency machine vibration, such as enclosure vibration. K1000
#15038 |#15238 resonance frequency .
. Setting range: 1 to 1000 (x 0.1 Hz)
setting
Select the procedure to set the low pass filter.
BFM BFM Low pass filter nn.n
#15041 |#15241 PB23 selection J R Low-pass filter (LPF) selection H0000
0: Automatic setting
1: Manual setting (specify a number for the low pass filter setting)
Select the slight vibration suppression control.
nn-- Micro-vibration suppression
- ;
control selection
i ibrati PI-PID switch over selection
BEM BEM oa24 Slight V|b.rat|on | 10000
#15042 |#15242 suppression control . gjight vibration suppression control selection
selection 0: Disable
1: Enable
* PI-PID switch over selection
0: Enables PI control
3: Enables PID control all the time
Select the gain changing selections/conditions.
Gain changing selection
Gain changing condition
BEM BEM Galn changl » Gain changing selection
#15044 |#15244 PB26 aImtc' oo 0: Disable H0000
selection 1: Settings designated by a gain change command take effect
2: Set command frequency as a trigger to change gain
3: Set droop pulses as a trigger to change gain
4: Set servo motor speed as a trigger to change gain
+ Gain changing condition
0: Valid when a value is bigger than the set value
1: Valid when a value is smaller than the set value
BFM BFM PB27 Gain changing Set the value for gain changing condition. K10
#15045 | #15245 condition Setting range: 0 to 9999 (kpps, PLS, r/min)
BFM BFM PB28 Gain changing time | Set the time constant for changing gain. K1
#15046 |#15246 constant Setting range: 0 to 100 ms
Gain changing . — . .
BEM BEM Ratio of load inertia Se.t the ratp of.load.mertla moment to servo motor inertia moment when
PB29 gain changing is valid. K70
#15047 |#15247 moment to servo ) .
N Setting range: 0 to 3000 (x0.1 times)
motor inertia moment
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BFM Number Servo o
i K Amplifier Name Description Default @
X-axis | Y-axis | parameter No. =
BFM BFM PB30 Gain changing Set the position loop gain when the gain changing is valid. K37 é
#15048 |#15248 Position loop gain Setting range: 1 to 2000 rad/s =
BFM BFM PB31 Gain changing Set the speed loop gain when the gain changing is valid. K823 1 2
#15049 |#15249 Speed loop gain Setting range: 20 to 50000 rad/s
; ; m3o
BFM BFM PB32 Sa;lgr;speglpj Set the speed integral compensation when the gain changing is valid. K337 gg
#15050 |#15250 P g Setting range: 1 to 50000 (x 0.1 ms) S 3
compensation @3
Gain changing
Vibration Set the vibration frequency for vibration suppression control when the
BFM BFM . . L :
#15051 | #15251 PB33 suppression control | gain changing is valid. K1000
vibration frequency | Setting range: 1 to 1000 (x 0.1 Hz) 1 3
setting o
Gain changing §
Vibration Set the resonance frequency for vibration suppression control when the 2
BFM BFM . . L . =
#15052 | #15252 PB34 suppression control | gain changing is valid. K1000 &
resonance frequency | Setting range: 1 to 1000 (x 0.1 Hz)
setting
11.2.3 Servo parameters (Advanced setting) or-
89 o
% =h
BFM Number Servo 5]
X K Amplifier Name Description Default -
X-axis | Y-axis | parameter No. 32
BFM BFM PCO1 Error excessive Set error excessive alarm level with rotation amount of servo motor. K3 B
#15064 |#15264 alarm level Setting range: 1 to 200 REV
Electromagnetic Set the delay time from when the electronic brake interlock (MBR) turns 35
BFM BFM . ) s S
PCO02 brake sequence off until the base drive circuit is shut-off. KO 35
#15065 |#15265 . =
output Setting range: 0 to 1000 ms =
Select the encoder output pulse direction and encoder pulse output >
setting.
olo] | |
J R Encoder output pulse direction selection
Encoder output pulse setting selection
gFM gFM PCO3 Encod.er output pulse put p g H0000
15066 | #15266 selection Encoder output pulse direction
0: 90 degrees in CCW direction (A-phase)
1: 90 degrees in CW direction (A-phase)
Encoder output pulse setting
0: With output pulses
1: With output division ratio
Select the encoder cable communication system selection.
EFM EFM PCO4 I(::unction selection Encoder cable communication H0000
15067 | #15267 -1 system selection
0: Two-wire type
1: Four-wire type
BEM BEM 005 Function selection ghgz:bﬁgdlsable the motor-less operation. ‘o
#15068 |#15268 C-2 :
1: Enable
BFM BFM Set the output range of the zero speed signal (ZSP).
#15070 |#15270 pco7 Zero speed Setting range: 0 to 10000 r/min K50
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BFM Number Servo
Amplifier Name Description Default
Parameter No.

X-axis | Y-axis

Select a signal to be output to the analog monitor 1.

i

Analog monitor 1 (M01) output selection
: Servo motor speed (+8V at the maximum)

: Torque (+8 V at the maximum)*B

: Servo motor speed (+8V at the maximum)

: Torque (+8 V at the maximum)“Es
: Current command (£8 V at the maximum)
: Speed command (+8V at the maximum)

: Droop pulses (10 V/1 x 102 PLS)*A
: Droop pulses (+10 V/1 x 103 PLS)™A
: Droop pulses (+10 V/1 x 10* PLS)™A
: Droop pulses (+10 V/1 x 10% PLS)™A
: Feedback position (10 V/1 x 108 PLS)AC
: Feedback position (10 V/1 x 107 PLS)A"C

: Feedback position (+10 V/1 x 108 PLS)"A"C
: Bus voltage (+8 V /400 V)

BFM BFM PCO9 Analog monitor 1

#15072 |#15272 output H0000

U0 W > © ® NO OhwWN-= O

*A: Encoder pulse unit
*B: Outputs 8 V as the maximum torque
*C: Can be used for the absolute position detection system

Select a signal to be output to the analog monitor 2.

JE— Analog monitor 2 (M02) output selection
: Servo motor speed (+8V at the maximum)
: Torque (+8 V at the maximum)*B
: Servo motor speed (+8V at the maximum)

: Torque (+8 V at the maximum)“Es
: Current command (8 V at the maximum)
: Speed command (+8V at the maximum)

: Droop pulses (+10 V/1 x 102 PLS)™A

: Droop pulses (+10 V/1 x 103 PLS)™A

: Droop pulses (+10 V/1 x 10* PLS)™A

: Droop pulses (+10 V/1 x 10% PLS)™A

: Feedback position (+10 V/1 x 106 PLS)"A"C
: Feedback position (+10 V/1 x 107 PLS)"A"C
: Feedback position (+10 V/1 x 108 PLS)"A"C
: Bus voltage (+8 V /400 V)

BFM BFM PC10 Analog monitor 2

#15073 |#15273 output H0001

U0 W > © ® N0 aOhw N O

*A: Encoder pulse unit
*B: Outputs 8 V as the maximum torque
*C: Can be used for the absolute position detection system

BFM BFM PC11 Analog monitor 1 Set the offset voltage of the analog monitor 1 (M01) output.
#15074 |#15274 offset Setting range: -999 to 999 mV

BFM BFM PC12 Analog monitor 2 Set the offset voltage of the analog monitor 2 (M02) output.
#15075 |#15275 offset Setting range: -999 to 999 mV

Select the home position setting condition in the absolute position
BFM BFM PC17 Function selection detection system.
#15080 |#15280 C-4 0: Need to pass motor Z-phase after power on

1: Not need to pass motor Z-phase after power on

KO

KO

K1
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11.2.4 Servo parameters (I/O setting) @
=
@
=
BFM Number Servo g
i K Amplifier Name Description Default S

X-axis | Y-axis | parameter No.
Specify a signal assigned (output) to the CN3-13 connector of the servo 1 2
amplifier.

mo
olof | | 52
Q
g Select CN3-13 pin output device &3

00: Always OFF

01: RDY (ready ON)
02: RD (servo ON)
03: ALM (error) 1
04: INP (In-position) A

05: MBR (electronic brake interlock)
06: DB (external dynamic brake)
07: TLC (torque is limited)

08: WNG (warning)

09: BWNG (battery warning) H0005
0A: Always OFF B

0B: For manufacturer setting“C

sonsoubelq €A

BFM BFM PDO7 Output signal device
#15102 |#15302 selection 1 (CN3-13)

>

0C: ZSP (zero speed) 5 g‘-? 5

. *C DX o5

0D: For manufacturer setting 3=
OE: For manufacturer s-:-;tting*c g
OF: CDPS (selecting a variable gain) )
o

10: For manufacturer setting*C
11: ABSV (losing the absolute position) A B
12 to 3F: For manufacturer setting“C

UOISIBA

*A: Always OFF in speed control mode
*B: Becomes SA (speed achieved) in speed control mode
*C: Never specify the values for the manufacturer setting.

uoljewou|

Specify a signal assigned (output) to the CN3-9 connector of the servo
amplifier.

00: Always OFF

01: RDY (ready ON)

02: RD (servo ON)

03: ALM (error)

04: INP (In-position) A

05: MBR (electronic brake interlock)
06: DB (external dynamic brake)
07: TLC (torque is limited)

08: WNG (warning)

09: BWNG (battery warning) H0004

0A: Always OFF B

0B: For manufacturer setting“C
0C: ZSP (zero speed)

0D: For manufacturer setting*C

Select CN3-9 pin output device

BFM BFM PDOS Output signal device
#15103 |#15303 selection 2 (CN3-9)

OE: For manufacturer s-:-;tting*c
OF: CDPS (selecting a variable gain)

10: For manufacturer setting*C
11: ABSV (losing the absolute position
12 to 3F: For manufacturer setting*C

) A

*A: Always OFF in speed control mode
*B: Becomes SA (speed achieved) in speed control mode
*C: Never specify the values for the manufacturer setting.
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BFM Number Servo
Amplifier Name Description Default

X-axis | Y-axis | parameter No.

Specify a signal assigned (output) to the CN3-15 connector of the servo
amplifier.

[ B

00: Always OFF

01: RDY (ready ON)

02: RD (servo ON)

03: ALM (error)

04: INP (In-position) A

05: MBR (electronic brake interlock)
06: DB (external dynamic brake)

07: TLC (torque is limited)
BFM BFM PD09 Output signal device 08: WNG (warning)

#15104 |#15304 selection 3 (CN3-15) | 09- BWNG (battery warning) H0003
0A: Always OFF B

0B: For manufacturer setting“C
0C: ZSP (zero speed)

0D: For manufacturer setting*c

Select CN3-15 pin output device

OE: For manufacturer s-:-;tting*C
OF: CDPS (selecting a variable gain)

10: For manufacturer setting*C
11: ABSV (losing the absolute position) A
12 to 3F: For manufacturer setting*c

*A: Always OFF in speed control mode
*B: Becomes SA (speed achieved) in speed control mode
*C: Never specify the values for the manufacturer setting.
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11.3 Monitor Data
Operating conditions for the positioning system are stored as monitor data. The following buffer memories for
monitor data are read-only memories except for the current address (user) [BFM #1, #0 (X-axis), BFM #101,
#100 (Y-axis)].
For X-axis: BFM #0 to #99
For Y-axis: BFM #100 to #199
Caution
Do not use unlisted BFMs for changing values not described in this section.
11.3.1 Current address (User) [BFM #1, #0, BFM #101, #100]
The current address data is stored in units specified by the user .
BFM Number
Description Value Format Default
X-axis Y-axis
BFM#140 | M -2,147,483,648 to 2,147,483,647 (user unit) "1 Decimal -
’ #101,#100 LSS, S LASS,
*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9
POINT
+ The stored address data is always handled as an absolute address.
« The unit of the value is a user-specified one and includes a magnification setting for position data.
The unit and magnification setting can be specified by the operation parameters 1.
— For details on the operation parameters 1, refer to Subsection 11.1.1
+ Itis possible to change the current address of a stopped axis to any address.
Overwrite the current address (user) with a new address. The current address will be changed and its
pulse data will be updated.
Set a value within the range from 0 to the ring value during the ring operation.
— For details on the current address change function, refer to Subsection 7.8.8
11.3.2 Current address (Pulse) [BFM #3, #2, BFM #103, #102]

The current address is converted into pulses and stored.

BFM Number
- - Description Value Format Default
X-axis Y-axis
BFM #3,#2 BFM -2,147,483,648 to 2,147,483,647 PLS Decimal -
’ #103,#102 T o
POINT

» The stored address data is always handled as an absolute address (converted pulse data).
— For details on the converted pulse data, refer to Section 7.9

* Itis possible to change the current address of a stopped axis to any address.
Overwrite the current address (user) with a new address. The current address will be changed and its
pulse data will be updated.
Set a value within the range from 0 to the ring value during the ring operation.
— For details on the current address change function, refer to Subsection 7.8.8
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11.3.3 Torque limit storing value [BFM #5, #4, BFM #105, #104]
Torque limit value used for the torque limit function is stored.
The torque limit value is a torque limit setting value, torque output setting value or zero return torque limit
value.
— For details on the torque limit function, refer to Subsection 7.8.3
BFM Number
Description Value Format Default
X-axis Y-axis
BFM #5,#4 BFM 1 to 10,000(x 0.1%) Decimal -
’ #105,#104 ' o
11.3.4 Error BFM numbers [BFM #6, BFM #106]
If an error arises, the BFM numbers in which the error occurred are stored.
BFM Number
Description Value Format Default
X-axis Y-axis
-1: No error .
BFM #6 BFM#106 Others: BFM number in which an error occurred Decimal )
11.3.5 Terminal Information [BFM #7, BFM #107]
Each input terminal status of the 20SSC-H is allocated to a bit status corresponding to each of the input
terminals.
BFM Number Bit
Description Value Format Default
X-axis Y-axis Number
b0 Becomes ON while the START terminal is used.
b1 Becomes ON while the DOG terminal is used.
b2 Becomes ON while the INTO terminal is used.
BFM #7 BFM #107 b3 Becomes ON while the INT1 terminal is used. Bit -
b4 Becomes ON while the ¢pA terminal is used.
b5 Becomes ON while the ¢B terminal is used.
b6 to b15 |Not available
11.3.6 Servo terminal information [BFM #8, BFM #108]
Each input terminal status of the servo amplifier is allocated with a bit status.
BFM Number Bit
Description Value Format Default
X-axis Y-axis Number
b0 Becomes ON while the FLS terminal is used.
b1 Becomes ON while the RLS terminal is used.
BFM #8 BFM #108 Bit -
b2 Becomes ON while the DOG terminal is used.
b3 to b15 | Not available

11.3.7 m code [BFM #9, BFM #109]

At m code ON, the m code number is stored.

At no m code ON, "-1" is stored.

— For details on the m code, refer to Section 10.9.

BFM Number
- - Description Value Format Default
X-axis Y-axis
-1 :m code is OFF .
BFM #9 BFM#109 0 to 32767 :Stores the activated m code number Decimal )
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11.3.8 Current value of operation speed [BFM #11, #10, BFM #111, #110] @
=h
@
The current value of the operation speed is stored. §
The value becomes zero under suspension, or in operation with a manual pulse input. 8
BFM Number
- . Description Value Format Default 1 2
X-axis Y-axis
BFM #11#10 | oMM ity Decimal - 53
) #111,#110 0 to 2,147,483,647 (user unit) §§
o
@3
*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9
11.3.9 Current pulses input by manual pulse generator [BFM #13, #12, BFM #113, #112] 13
|w)
o
The number of input pulses from the manual pulse generator is stored. ?
Forward rotation increments the current number of pulses, and reverse rotation decrements it. g
Magnification settings for the manual input pulses are not reflected in the stored value.
BFM Number
- - Description Value Format Default A
X-axis Y-axis
BFM S8F
BFM#13.#12 | 11 13 4112 -2,147,483,648 to 2,147,483,647 PLS Decimal - Sgg
11.3.10 Frequency of pulses input by manual pulse generator 2
[BFM #15, #14, BFM #115, #114] B
Manual pulse generator input frequency is stored. 25
S g,
BFM Number 58S
Description Value Format Default 5
X-axis Y-axis =
BFM #1514 |B M 100,000 to 100,000 H Decimal
’ #115#114 Y 0 100, z ecima -
POINT

Magnification settings for the manual input pulses are not reflected on the stored value.

11.3.11 Table numbers in execution [BFM #16, BFM #116]

While performing a table operation, the table number in execution is stored.

BFM Number
Description Value Format Default
X-axis Y-axis
BFM#16  |BFM#116 | Notinexecution Decimal -
0-299 : Stores table number in execution

11.3.12 Version information [BFM #17]

The version of 20SSC-H is stored.

BFM Number
- - Description Value Format Default
X-axis Y-axis
BFM #17 - Ver.1.00 is stored as K100. Decimal -
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11.3.13 Real current address (User) [BFM #21, #20, BFM #121, #120]

The Real current address data is stored in units specified by the user '. (Ver.1.20 or later)

BFM Number
- - Description Value Format Default
X-axis Y-axis
BFM L # .
BFM #21,#20 #121,#120 -2,147,483,648 to 2,147,483,647 (user unit) Decimal -

*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9

POINT

* The real current address (user) is "Current address (user) - Deviation counter".
Units specified by the user are adopted, and the position data magnification is included.

11.3.14 Real current address (Pulse) [BFM #23, #22, BFM #123, #122]

The Real current address is converted into pulses and stored. (Ver.1.20 or later)

BFM Number
- - Description Value Format Default
X-axis Y-axis
BFM #23,#22 BFM -2,147,483,648 to 2,147,483,647 PLS Decimal -
’ #123,#122 U o

POINT

* The real current address (pulse) is "Current address (pulse) - Deviation counter”.

11.3.15 Received target address [BFM #25, #24, BFM #125, #124]

The target address for the positioning operation currently being executed is stored in units specified by the

user I, (Ver.1.20 or later)

BFM Number
- - Description Value Format Default
X-axis Y-axis
BFM BFM # Decimal
#25 #24 #125 #124 -2,147,483,648 to 2,147,483,647 (user unit) ecima -

*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9

POINT
* The target address for the table number currently being executed is stored during table operation.

» Variable speed operation is not supported.

11.3.16 Received target speed [BFM #27, #26, BFM #127, #126]

The target speed for the positioning operation currently being executed is stored in units specified by the

user '. (Ver.1.20 or later)

BFM Number
- - Description Value Format Default
X-axis Y-axis
BFM BFM L *q Decimal )
#27 #26 #127 #126 -2,147,483,648 to 2,147,483,647 (user unit)

*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9

POINT
» The target speed for the table number currently being executed is stored during table operation.
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11.3.17 Status information [BFM #28, BFM #128]

Status of the 20SSC-H can be checked by ON/OFF statuses of each bit.

BFM Number

X-axis

Y-axis

Bit
Number

Description

Value Format

Default

BFM #28

BFM #128

b0

READY/BUSY

Turns ON when the 20SSC-H is ready for a START command
after normal completion of positioning, or when recovering
from an error.

b1

Outputting pulses for forward rotation.
Turns ON while pulses for forward rotation are output.

b2

Outputting pulses for reverse rotation.
Turns ON while pulses for reverse rotation are output.

b3

Completion of zero return operation.

Turns ON upon completion of mechanical zero return
operation, or when the current position is established by the
absolute position detection system.

Turns OFF at OFF-to-ON transition of a mechanical zero
return command, at power-off (reset), or when an absolute
position is lost during the absolute position detection system.

b4

Current value overflow.

« This bit is set when the current address value falls outside
the range of 32-bit data
(-2,147,483,648 to 2,147,483,647).

* Cleared by power-off or when a zero return command
becomes active.

b5

Occurrence of an error.
« This bit is set upon occurrence of an error from the
20SSC-H or the servo amplifier.
* Cleared when an error reset command becomes active.
—For details on the statuses at occurrence of errors,
refer to Subsection 11.3.18

b6

Completion of positioning.

This bit is set upon normal completion of positioning.*1
Cleared when a START command becomes active, an error
occurs, or an error reset command becomes active. When the
20SSC-H is stopped by a STOP command, the bit is kept in
OFF status.

b7

Ready and waiting for remaining travel after stopping.
This bit is set when the 20SSC-H goes into a standby state for
the remaining travel upon a STOP command.
Cleared by a START command, or when the remaining travel
operation is canceled.

—For details on the stop command, refer to Section 7.4

b8

m code is active.

This bit is set when a m code becomes active.

When a m code OFF command is received, the bit is cleared.
—For details on the m code, refer to Section 10.9

b9

The unit is ready.

This bit is set upon completion of 20SSC-H boot-up after
power-on.

(Itis kept in ON state until the power is turned off.)

All buffer memory values become valid after the bit is set.

b10

Transferring servo parameters is in progress.
This bit is ON state while transferring servo parameters with a
transfer command.
It is automatically cleared upon completion of the transfer.
—For details on the servo parameters transfer,
refer to Subsection 11.4.11

b11

Saving data into flash-memory is in progress.
» This bit is ON while saving buffer memory data into flash-
memory.
* When finished storing the data, the bit is cleared.
—For details on storing buffer memory into flash-
memory, refer to Subsection 11.4.15

Bit
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BFM Number Bit
- - Description Value Format Default
X-axis Y-axis Number
Initialization of buffer memory is in progress.
* This bit is ON while initializing data in buffer memories.
b12 *  When finished initializing the data, the bit is cleared.
—For details on initializing buffer memory,
refer to Subsection 11.4.15
Changing speed is in progress.
« This bit is set upon receiving a speed change command
b13 during positioning operation.
» Cleared upon completion of the speed change.
—For details on the operation speed change command,
BFM #28 BFM #128 refer to Subsection 7.6.2 Bit -
Changing a target address is in progress.
This bit is set upon receiving a target address change
b14 command during positioning operation.
Cleared upon completion of the change of target address.
—For details on the target address change command,
refer to Subsection 7.6.3
Table operation is in progress.
b15 This bit is kept in ON status while performing table operation.
(It is set by a START command and cleared when the
operation is finished.)
*1. Completion of positioning
1) Operations turning the "positioning completion" bit ON.
» Operations turning the "positioning completion” » Operations turning the "positioning completion”
bit ON. bit OFF.
- Mechanical zero return operation - Mechanical zero return operation
(DOG, stopper type) (data set type)
- 1-speed positioning operation - JOG operation
- Interrupt 1-speed constant quantity feed - Manual pulse generator operation
- 2-speed positioning operation - Variable speed operation

- Interrupt 2-speed constant quantity feed
- Interrupt stop
- Multi-speed operation

- Linear interpolation

- Linear interpolation (interrupt stop)
- Circular interpolation

- Reciprocal movement instruction

(Ver.1.10 or later)

2) When stopped at a STOP command
The "Positioning completion™ bit does not turn ON at the target address.

11.3.18 Error code [BFM #29, BFM #129]

If an error occurs, the error code is stored.

1. Buffer memories to store error information
If an error occurs, the buffer memories store error information as shown in the table below.
After removing the cause of the error, the system can recover from the error by an error reset command.

Item

Description

No. of BFM in which an error occurred

Number of buffer memory in which an error occurred is stored.

Status information

Becomes active upon detecting an error.

Error code

The error code is stored.

Servo parameter error number

The servo amplifier error code is stored.

Servo status

Turns ON when a servo amplifier error occurs.

2. Error codes

Error codes are stored in decimal format.

— For details on the error codes, refer to Subsection 13.2.3
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11.3.19 Model code [BFM #30] @
=
@
The model code of the 20SSC-H is stored. §
BFM Number 2
Description Value Format Default
X-axis Y-axis
BFM #30 - The model code of the 20SSC-H is K5220. Decimal - 1 2
mDo
58
11.3.20 Status information 2 [BFM #32, BFM #132] g
Status of the 20SSC-H can be checked by ON/OFF statuses of each bit. (Ver.1.20 or later)
BFM Number Bit
Description Value Format Default
X-axis Y-axis Number P 1 3
Positioning parameter change completion flag g
e Turns ON when positioning parameter change is 3
b0 completed. . %’
BFM #32 BFM #132 e Automatically turns OFF when the positioning parameters Bit H0000 @
enable command turns OFF.
b1to b15 |Not available A
oo
ST
QO % 9»
11.3.21 Deviation counter value [BFM #51, #50, BFM #151, #150] z
QO
=1
o
The deviation counter value of the servo amplifier is stored.
BFM Number B
- - Description Value Format Default =<
X-axis Y-axis EXo)
EXZ
BFM #51,#50 BFM Deviation counter value of the servo amplifier (PLS) Decimal - 53
OV #151,#150 P 5
11.3.22 Motor speed [BFM #53, #52, BFM #153, #152]
The present rotation speed of the servo motor is stored.
BFM Number
Description Value Format Default
X-axis Y-axis
BFM #53, #52 BFM Th t rotati d of th t 0.1 r/mi Decimal
, #153, #152 e present rotation speed of the servo motor (x0.1 r/min) ecima -
11.3.23 Motor current value [BFM #54, BFM #154]
A ratio of the present value of the rated servo motor current is stored.
BFM Number
Description Value Format Default
X-axis Y-axis
BFM #54 BFM #154 The value of the servo motor current (x 0.1%) Decimal -
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11.3.24 Servo amplifier software number [BFM #61 to #56, BFM #161 to #156]

The software number of the servo amplifier is stored.
Updated at control power on to the servo amplifier.

BFM Number
Description Value Format Default
X-axis Y-axis
BFM BFM i
#61 to #56 #161 to #156 Servo amplifier software number ACSII code -
Note

The servo amplifier software number is stored in ASCII code as shown below.

Example: When the number is -B35W200_A0_ :

BFM Number Monitor Value ASCII Code Servo amplifier software number
BFM #56 H422D B-
BFM #57 H3533 53
BFM #58 H3257 2W
BFM #59 H3030 00 -B35W200._A0_
BFM #60 H4120 A SPACE
BFM #61 H2030 SPACE 0
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11.3.25 Servo parameter error numbers [BFM #62, BFM #162] @
=
@
Parameter numbers that cause servo parameter errors are stored. §
BFM Number 2
Description Value Format Default
X-axis Y-axis
BFM #62 BFM #162 Servo parameter number Decimal - 1 2
m
Monitor Values and Servo Parameter Numbers 88
EE
Stored |Parameter || Stored | Parameter || Stored | Parameter || Stored | Parameter || Stored | Parameter || Stored | Parameter
value No. value No. value No. value No. value No. value No.
001 PAO1 018 PA18 035 PB17 052 PB34 069 PC06 102 PDO7
002 PA02 019 PBO1 036 PB18 053 PB35 070 PCO7 103 PDO08 1 3
003 PA03 020 PB02 037 PB19 054 PB36 071 PC08 104 PD09
004 PAO4 021 PB03 038 PB20 055 PB37 072 PC09 : : ,%
005 PA05 022 PB04 039 PB21 056 PB38 073 PC10 127 PD32 ‘g
006 PA06 023 PB05 040 PB22 057 PB39 074 PC11 2
007 PAQ7 024 PB06 041 PB23 058 PB40 075 PC12 &
008 PAO8 025 PBO7 042 PB24 059 PB41 : H
009 PA09 026 PB08 043 PB25 060 PB42 080 PC17
010 PA10 027 PB09 044 PB26 061 PB43 : : A
011 PA11 028 PB10 045 PB27 062 PB44 095 PC32
012 PA12 029 PB11 046 PB28 063 PB45 096 PDO1 ourC
013 PA13 030 PB12 047 PB29 064 PCO1 097 PD02 = 5 %
014 PA14 031 PB13 048 PB30 065 PC02 098 PDO3 3=
015 PA15 032 PB14 049 PB31 066 PC03 099 PD04 5]
016 PA16 033 PB15 050 PB32 067 PC04 100 PD05 o
017 PA17 034 PB16 051 PB33 068 PC05 101 PD06 a
11.3.26 Servo status [BFM #64, #63, BFM #164, #163] _
g3
BFM Numb 58
umber Bit o Value =
Xeaxis Yeaxis Number Description Format Default =
b0 Zero-phase is passed
The bit is set when the zero-phase of the encoder is passed.
b1,b2 Not available
BFM #63 BFM #163 Operating at zero speed
b3 This bit is set while the motor is driven at speeds lower than
"zero speed".
b4 to b15 |Not available
b0 Ready ON
This bit is set while the servo ready is ON.
Servo ON
b1 This bit is set while the servo is ON.
Cleared when the servo turns OFF.
b2 to b6 Not available
b7 An alarm has been raised Bit -
This bit is set while an alarm is raised.
b8 to b11 |Not available
BFM #64 BFM #164 In-position
b12 This bit is set while droop pulses are within a range of "In-
position”.
b13 Torque is limited
This bit is set while the servo amplifier is limiting torque.
Losing an absolute position
b14 This bit is set while the servo amplifier is losing an absolute
position.
A warning is occurring
b15 This bit is set while a warning is occurring at the servo
amplifier.
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11.3.27 Regenerative load ratio [BFM #65, BFM #165]

The regenerative load ratio power to the maximum regenerative power is stored in percentage.
With regenerative brake option, the regenerative power ratio to the allowable capacity is stored.

BFM Number
Description Value Format Default
X-axis Y-axis
BFM #65 BFM #165 Regenerative load ratio (%) Decimal -

11.3.28 Effective load torque [BFM #66, BFM #166]

The continuous effective load torque is stored.
This parameter stores the average value of the load ratio to the rated torque (100%) from the past 15

seconds.
BFM Number
Description Value Format Default
X-axis Y-axis
BFM #66 BFM #166 Effective load torque (%) Decimal

11.3.29 Peak torque ratio [BFM #67, BFM #167]

The maximum torque during operations is stored.

This parameter stores the peak value to the rated torque (100%) from the past 15 seconds.
BFM Number
Description Value Format Default
X-axis Y-axis
BFM #67 BFM #167 Peak torque ratio (%) Decimal

11.3.30 Servo warning code [BFM #68, BFM #168]

Warnings detected by the servo amplifier are stored.

Clear the cause of the warning.
— For details on the warnings, refer to the manual of the connected servo amplifier
— For details on the warning codes, refer to Subsection 13.2.4

11.3.31 Motor feedback position [BFM #71, #70, BFM #171, #170]

Motor feedback positions are stored.
BFM Number
Description Value Format Default
X-axis Y-axis
BFM #71,#70 BFM #171,#170 Motor feedback position (PLS) Decimal
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11.3.32 Servo status 2 [BFM #72, BFM #172] o
=
@
=
BFM Number Bit ]
Description Value Format Default é
X-axis Y-axis Number =

A parameter update completed flag

* This bit is set when an automatic update of servo 1 2
b0 parameters is completed. mo
» Cleared when a servo parameter save command or 33
servo parameter initialization command is finished. % %
@3

BFM #72 BFM #172 b1 Parameter updating flag Bit -
» This bitis ON while servo parameters are being updated.

Parameter update request flag
b2 « This bit turns ON when the servo amplifier sends servo 1
parameter update request.

b3 to b15 |[Not available

sonsoubelq €A

11.3.33 Flash memory write count [BFM #91, #90]

The number of times data is written to the flash memory is stored.

>

BFM Number
- . Description Value Format Default ourC
X-axis Y-axis aS2
o
BFM #91,#90 - The number of writes to the flash memory Decimal - a -
%
Note £
o
The maximum number of writes to the built-in flash memory is 100,000 times. B
s<
39
'n_)" =)
=
=}
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11.4

Control Data

11.4.1

The control data is user-specified data for controlling the positioning system.
For X-axis: BFM #500 to #599
For Y-axis: BFM #600 to #699

Caution

Do not use unlisted BFMs for changing values not described in this section.

Target address 1 [BFM #501, #500, BFM #601, #600]

11.4.2

This data item sets a target position or travel distance for the positioning operation distance as the target
address 1.

BFM Number
Y-axis

BFM
#601,#600

Description Default

X-axis

BFM
#501,#500

Setting range: -2,147,483,648 to 2,147,483,647 [User unit]*1 KO
Set the value within -2,147,483,648 to 2,147,483,647 PLS in the converted pulse data

*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9

Note

» The positioning operation differs as follows depending on the procedure to specify the absolute address or
relative address.

- With absolute address: travels from the current position to the target position.
The rotation direction depends on whether target address 1 is larger or smaller than the current address.

- With relative address: moves by the specified travel distance from the current position. The rotation
direction depends on the target address sign (+/-).

* The units of the value are user-specified and include the position data magnification.

Operation speed 1 [BFM #503, #502, BFM #603, #602]

This data item sets the operation speed 1 for positioning operations.

BFM Number
- - Description Default
X-axis Y-axis
BFM BFM Setting range: 1 to 2,147,483,647 [User unit] ! 2 K1
#503,#502 #603,#602 Set the value within 1 to 50,000,000Hz in converted pulse data.

*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9

*2. -2,147,483,648 to 2,147,483,647 with Variable Speed operation.
Note

» Set the operation speed 1 lower than the maximum speed.
If the operation speed 1 exceeds the maximum speed, the 20SSC-H operates at the maximum speed.

* You can change the operation speed during positioning operation if changing speed is enabled (when not
setting the flag for "speed change disable during operation").
— For details on the operation speed change function, refer to Subsection 7.6.2
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11.4.3 Target address 2 [BFM #505, #504, BFM #605, #604]
This data item sets a target position or travel distance for the positioning operation distance as the target
address 2.
BFM Number
- - Description Default
X-axis Y-axis
BFM BFM Setting range: -2,147,483,648 to 2,147,483,647 [User unit] ' KO
#505,#504 #605,#604 Set the value within -2,147,483,648 to 2,147,483,647 PLS in the converted pulse data
*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9
Note
» The positioning operation differs as follows depending on the procedure to specify the absolute address or
relative address.
- With absolute address: travels from the current position to the target position.
The rotation direction depends on whether target address 2 is larger or smaller than the current address.
- With relative address: moves by the specified travel distance from the current position. The rotation
direction depends on the target address sign (+/-).
* The units of the value are user-specified and include the position data magnification.
11.4.4 Operation speed 2 [BFM #507, #506, BFM #607, #606]
This data item sets the operation speed 2 for positioning operations.
BFM Number
Description Default
X-axis Y-axis
BFM BFM Setting range: 1 to 2,147,483,647 [User unit] ! 2 K1
#507,#506 #607,#606 Set the value within 1 to 50,000,000 Hz in converted pulse data.
*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9
*2. -2,147,483,648 to 2,147,483,647 with Variable Speed operation.
Note
» Set the operation speed 2 lower than the maximum speed.
If the operation speed 2 exceeds the maximum speed, the 20SSC-H operates at the maximum speed.
* You can change the operation speed during positioning operation if changing speed is enabled (when not
setting the flag for "speed change disable during operation").
— For details on the operation speed change function, refer to Subsection 7.6.2
11.4.5 Override setting [BFM #508, BFM #608]
This data item sets an override value for the override function.
— For details on the override function, refer to Subsection 7.6.1
BFM Number
Description Default
X-axis Y-axis
BFM #508 BFM #608 Setting range: 1 to 30000 (x 0.1%) K1000
11.4.6 Torque output setting value [BFM #510, BFM #610]

This data item sets an output torque for the torque limit function.
— For details on the torque limit function, refer to Subsection 7.8.3

BFM Number
Description Default
X-axis Y-axis
BFM #510 BFM #610 Setting range: 0 to 10000 (x 0.1%) KO
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11.4.7 Speed change value [BFM #513, #512, BFM #613, #612]

This data item sets the velocity change value.
— For details on the operation speed change function, refer to Subsection 7.6.2

BFM Number
Description Default
X-axis Y-axis
BFM BFM Setting range: 1 to 2,147,483,647 [User unit] " 2 KA1
#513,#512 #613,#612 Set the value within 1 to 50,000,000 Hz in converted pulse data.
*1. Refer to the section shown below for details on the user units.
— Refer to Section 7.9
*2. -2,147,483,648 to 2,147,483,647 with Variable Speed operation.

11.4.8 Target position change value (Address) [BFM #515, #514, BFM #615, #614]

This data item sets the target address for the target address change function.
— For details on the target address change function, refer to Subsection 7.6.3.

BFM Number
Description Default
X-axis Y-axis
BFM BFM Setting range: -2,147,483,648 to 2,147,483,647 [User unit] ' KO
#515,#514 #615,#614 Set the value within -2,147,483,648 to 2,147,483,647 PLS in the converted pulse data
*1. Refer to the section shown below for details on the user units.

— Refer to Section 7.9

11.4.9 Target position change value (Speed) [BFM #517, #516, BFM #617, #616]

This data item sets the operation speed for the target address change function.
— For details on the target address change function, refer to Subsection 7.6.3

BFM Number
Description Default
X-axis Y-axis
BFM BFM Setting range: -2,147,483,648 to 2,147,483,647 [User unit] ' KA1
#517,#516 #617,#616 Set the value within 1 to 50,000,000 Hz in converted pulse data.
*1. Refer to the section shown below for details on the user units.

— Refer to Section 7.9

11.4.10 Operation command 1 [BFM #518, BFM #618]

BFM Number Bit ST 5 L 1| Defaul
Xaxis T Y-axis | Number etting Item escription Detection efault
Set this to recover from errors and clear the following
information.
b0 Error reset - Error B.FM num.bers (BFM #6, BFM #106) Edge
- Status information
Occurrence of an error (BFM #28 b5, BFM #128 b5)
- Error code (BFM #29, BFM #129)
STOP When this bit is turned ON during positioning operation, operation
b1 (deceleration decelerates to stop. Level
stop) —For details on the stop command, refer to Section 7.4
Set this to perform a deceleration stop while outputting pulses for
BFM BFM : ;
b2 Forward rotation | forward rotation. Level HO0000
#518 | #618 limit (LSF) —>For details on the forward rotation limit (LSF),
refer to Subsection 7.3.2
Set this to perform a deceleration stop while outputting pulses for
b3 Reverse rotation | reverse rotation. Level
limit (LSR) —For details on the reverse rotation limit (LSR),
refer to Subsection 7.3.2
ba Forward rotation | Pulses for forward rotation are output while this is set. Level
JOG —For details on the JOG operations, refer to Section 8.2
b5 Reverse rotation | Pulses for reverse rotation are output while this is set. Level
JOG —For details on the JOG operations, refer to Section 8.2
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BFM Number Bit ) o *
s T Y-axiz | Number Setting Item Description Detection™ | Default
. When this is set, mechanical zero return operation is started.
Mechanical zero . .
b6 return command —For details on the mechanical zero return, Edge
refer to Section 8.1
b7 Not available - -
Relative/Absolute OFF: An absolute address is used (mo.\{es to the specified target
b8 address address based on the base position). Level
L ON: A relative address is used (moves by a specified amount
specification
of travel from the current address).
b9 START command Set th'IS to start a positioning operation selected from the Edge
operation patterns.
ON: Starts X and Y positioning operations simultaneously
when a START command for X-axis becomes active.
0 Simultaneous (includes JOG and zero return operations) Level
b10 START flag OFF: X and Y positioning operations start individually by their
respective START commands.
ESF:\/EIS E;'\g (excludes interpolation and XY-table operations) H0000
Set this to disable m codes.
b1 m code OFF —For details on the m code, refer to Section 10.9 Edge
Change Set this to disable an operation speed change command and
b12 commands during | target position change command during operations. Level
operations are
disabled
Speed change | Changes the operation speed to the speed preset as a velocity
b13 command during | change value during operation. Edae
positioning —For details on the operation speed change, 9
operation refer to Subsection 7.6.2
Target  position | Changes the target address to the address preset as a target
b14 change command | position change value (address or speed) during operations. Edae
during positioning —For details on the target address change, 9
operation refer to Subsection 7.6.3
b15 Not available - -

*1.  Timing of detection
1) Level detection: activated when the bit is set or cleared.
2) Edge detection: activated at OFF-to-ON transition.

*2.  The simultaneous START flag is b10 in the X-axis operation command 1 (BFM #518).
Do not use b10 in the Y-axis operation command 1 (BFM #618).

Note

* Priority of start flag and stop flag
The STOP command has higher priority over the forward / reverse rotation JOGs and the START

command.

» Handling of each flag ON/OFF state
- The 20SSC-H retains stop and start flag ON/OFF states until power OFF.
- The commands with level detection executes/stops at writing ON/OFF.

- For commands with edge detection, create a program so that the bits are always turned OFF upon
completion of ON operations.
(The second and subsequent cycles cannot be performed without turning the bits OFF.)
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11.4.11 Operation command 2 [BFM #519, BFM #619]

BFM Number Bit Setting It D ipti ion"1 | Default
X-axis | Y-axis | Number etting ftem =l REOH Detection efau
Remaining travel Set this to cancel the standby status for the remaining travel
b0 cancel co?nmand after the STOP command. Edge
—For details on the stop command, refer to Section 7.4
9 System reset Turns ON for 100ms or more, and resets the 20SSC-H
b1 command (Ver. system when detecting this bit's falling edge Edge
1.10 or later) 4 9 g eage.
b2, b3 Not available - -
Positioni Set this to enable positioning parameters in the buffer
ositioning .
b4 parameters memories. Edge
bl q Whenever you make a change to positioning parameters, this
enable command | it must be set before starting operation.
b5 Not available - -
Mode selection
for the Interrupt OFF : Relative positioning by the specified travel distance
b6 1-speed constant - . Level
. ON : Absolute positioning by the specified address
quantity feed
(Ver.1.10 or later)
gg:\g E;NQI b7 Not available - - H0000
Set this to turn the servo OFF.
—For details on the servo ON/OFF state, refer to
b8 Servo OFF Subsection 7.8.5 Level
command
0: servo ON
1: servo OFF
Servo Set this to transfer servo parameters in the buffer memories to
b9 parameters the servo amplifier. Edge
transfer
command
Changes the gain of the amplifier from the 20SSC-H.
Gain changing For details on changing gain, refer to the manual shown
b10 Level
command below.
—MR-J3-0B Servo Amplifier Instruction Manual
Servo parameter Set this to <_:1|_sabl_e update of servo parameters even when the
servo amplifier gives servo parameter update request.
b11 update stop . Level
Ver1.10 or lat —For details on the servo parameter update stop
(Ver.1.10 or later) command, refer to Subsection 6.3.5.
b12 to b15 | Not available - -
*1. Timing of detection

1) Level detection: activated when the bit is set or cleared.
2) Edge detection: activated at OFF-to-ON transition (b1: ON-to-OFF transition).

*2.
POINT

BFM #619 (b1) is not available.

1)

Changing positioning parameters

When the 20SSC-H is powered ON, operation starts with the positioning parameters in the flash memory.
When the buffer memory positioning parameters are changed via FX Configurator-FP or a sequence
program, it is necessary to activate the positioning parameters enable command. Without activating the
command, changes will not be reflected in actual operation. Changing the positioning parameters enable
command must be done during stop in order for the changes to become valid.

Transferring servo parameters

a) The following servo parameters are transferred to the servo amplifier when activating the servo
parameter transfer command.

- Auto tuning mode -
- Auto tuning response -
- Feed forward gain -
- Ratio of load inertia moment to servo motor inertia moment -
- Model loop gain

Position loop gain

Speed loop gain

Speed integral compensation
Speed differential compensation

b) During positioning operations, the servo parameter transfer command is ignored.

c) "Transferring servo parameters" in the status information is ON during the transfer.
— For details on the status information, refer to Subsection 11.3.17
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11.4.12 Operation pattern selection [BFM #520, BFM #620] @
=h
@
=
BFM Number Bit Setting It Descripti 1| Default 3
etting Item escription Detection erau
X-axis | Y-axis | Number . & : S
1-speed Set this to perform 1-speed positioning operation.
b0 positioning —For details on the 1-speed positioning operation, 1 2
operation refer to Section 9.2 mo
. . _ . x a
Interrupt 1-speed fSe-:-;tdthls to perform an interrupt 1-speed constant quantity é%
i . o3
b1 ?::;tant quantity —For details on the interrupt 1-speed constant @
quantity feed, refer to Section 9.3
2-speed Set this to perform 2-speed positioning operation.
b2 positioning —For details on the 2-speed positioning operation, 1 3
operation refer to Section 9.4
- - - =}
Interrupt 2-speed fSe-:-;tdthls to perform an interrupt 2-speed constant quantity §
. . o
b3 ;:::dstant quantity —For details on the interrupt 2-speed constant %
quantity feed, refer to Subsection 9.5 @
Set this to perform an interrupt stop.
b4 Interrupt stop —For details on the interrupt stop, refer to Section 9.6 A
Variable speed Set this to perform a variable speed operation. -
b5 operation P —For details on the variable speed operation, E g_? @
P refer to Section 9.7 ® Se
@
- - - 2
Operation using Set this to perform an operation with the manual pulse Level 2
BEM 1BFM 16 the manual pulse | 98Meral" HO000 3
#520 #620 P —For details on the manual pulse generator operation, =
generator .
refer to Section 8.3 B
. Set this to perform a linear interpolation operation.
Linear . . . . . s <
b7 . . —For details on the linear interpolation operation, B
interpolation . S 3
refer to Section 9.9 SE
Q S
Linear Set this to perform a linear interpolation operation (interrupt g
b8 interpolation stop).
(interrupt stop) —For details on the linear interpolation operation
P P (interrupt stop), refer to Section 9.10
Table operation Set this to perform an individual table operation.
b9 (individLE)aI) —For details on the table operation (individual),
refer to Section 10.1
. Set this to perform a simultaneous table operation.
Table operation . .
b10 ) —For details on the table operation (samultaneous),
(simultaneous) .
refer to Section 10.1
Reciprocal Set this to perform a reciprocal movement instruction.
movement . . . .
b11 . . —For details on the reciprocal movement instruction,
instruction refer to Section 9.12
(Ver. 1.10 or later) ’
b12 to .
b15 Not available - -
*1.  Timing of the detection
1) Level detection: activated when the bit is set or cleared.
2) Edge detection: activated at OFF-to-ON transition.
Note
* The selected operation is started with a START input or START flag.
« The program must be created so that the operation pattern selection is executed before the START input
or the START command.
+ A positioning operation cannot be started even by the START input or START command when all bits of
the operation patterns are OFF, or multiple bits are ON.
(An error occurs if multiple bits are set to ON.)
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11.4.13 Table operation start number [BFM #521, BFM #621]

This data item sets a table information number for the table operation.
— For details on the table operation, refer to Chapter 10

BFM Number
Description Default
X-axis Y-axis
BFM #521 BFM #621 Setting range: 0 to 299 KO

11.4.14 Control command enable/disable [BFM #522]

This data item enables or disables control commands.
Once the model code is stored, control commands are enabled.

BFM Number
Description Default
X-axis Y-axis
Model code (K5220) :enables control commands
BFM #522 Values other than the model code :disables control commands KO

Note

Write the model code (K5220) to the "control command enable/disable" before executing control commands.
After control commands are executed, "0" is automatically stored in the "control command enable/disable.”

11.4.15 Control command [BFM #523]

This data item sets data to the buffer memory/the flash memory, or initializes the data.

BFM Number Bit Setting It D ipti 1 | Default
etting Item escription Detection efau
“Xeaxis | Y-axis | Number 9 P '
bo o X-axis Writes X-axis positioning parameters (BFM #14000 to
Positioning BFM #14199) into the flash memory.
parameters save . : —
b1 command Y-axis Writes Y—aX|slposmon|ng parameters (BFM #14200 to
BFM #14399) into the flash memory.
b2 X-axis Writes X-axis table information (BFM #1000 to BFM
#3999) into the flash memory.
b3 Table information Y-axis Writes Y-axis table information (BFM #4000 to BFM Edae
save command #6999) into the flash memory. 9
ba XY- Writes XY-axes table information (BFM #7000 to BFM
axes |#12999) into the flash memory.
b5 Xeaxis Writes X-axis servo parameters (BFM #15000 to BFM
Servo parameters #15199) into the flash memory.
b6 save command Y-axis Writes Y-axis servo parameters (BFM #15200 to BFM
#15399) into the flash memory.
b7 Not available - -
BFM #523 - — H0000
b8 Positioning X-axis Resets X-axis positioning parameters (BFM #14000 to
parameters BFM #14199) to their factory default.
bo initialization v-axis |R€Sets Y-axis positioning parameters (BFM #14200 to
command BFM #14399) to their factory default.
. | Resets X-axis table information (BFM #1000 to BFM
b10 X-axis )
) ) #3999) to their factory default.
Table information | Resets Y-axis table information (BFM #4000 to BFM
b11 initialization Y-axis . Edge
#6999) to their factory default.
command
b12 XY- Resets XY-axes table information (BFM #7000 to BFM
axes |#12999) to their factory default.
b13 Xeaxis Resets X-axis servo parameters (BFM #15000 to BFM
Servo parameters #15199) to their factory default.
initialization R Y-axi BFM #15200 to BFM
b14 command Y-axis esets —aX|s.servo parameters ( to
#15399) to their factory default.
b15 |Not available - -

*1. Timing of the detection
1) Level detection: activated when the bit is set or cleared.
2) Edge detection: activated at OFF-to-ON transition.
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Before executing control commands:

Write the model code (K5220) to the "control command enable/disable" before executing control commands.
After control commands are executed, "0" is automatically stored in the "control command enable/disable.”

Notes on saving data into flash memory

* The save command is ignored during a positioning operation.

» Be sure to note the following points while saving data into the flash memory (status information: ON).
- Do not turn the power OFF while saving data into the flash memory.
- Do not write any data to buffer memories until saving data into flash memory is completed.

« A memory error occurs when data fails to be saved into the flash memory.

» The maximum number of times data can be written to the flash memory is 100,000 times.
The number of times data has been written to the flash memory can be checked by the number of writes.
— For details on the flash memory maximum number of writes, refer to Subsection 11.3.33

Notes on initializing buffer memories

While initialization is in progress, the "initializing" status of the status information is ON and READY/BUSY is
OFF (BUSY).

11.4.16 Manual pulse generator input magnification (numerator)
[BFM #525, #524, BFM #625, #624]

This data item sets the magnification to be applied to the numerator of a pulse train input by the manual pulse

generator.
— For details on the manual pulse generator, refer to Section 8.3
BFM Number
Description Default
X-axis Y-axis
BFM BFM i . .
#5025 #524 4625 #624 Setting range: 1 to 1,000,000 times K1

11.4.17 Manual pulse generator input magnification (denominator)
[BFM #527, #526, BFM #627, #626]

This data item sets the magnification to the denominator of a pulse train input by the manual pulse generator.
— For details on the manual pulse generator, refer to Section 8.3

BFM Number
Description Default
X-axis Y-axis
BFM BFM ) . .
#5027 #526 4627 #626 Setting range: 1 to 1,000,000 times K1

11.4.18 Manual pulse generator response [BFM #528, BFM #628]

Sets the MPG response (Ver.1.10 or later)
— For details on the manual pulse generator, refer to Section 8.3

BFM Number
Description Default
X-axis Y-axis
BFM BFM . ]
#528 #628 Setting range: 1 to 32767 Ka
Note

The response is faster as the set value is smaller, and slower as the set value is larger.
The set value can be changed even during operation.
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11.4.19 Manual pulse generator input selection [BFM #529]

Sets the MPG input selection (Ver.1.10 or later)
— For details on the manual pulse generator, refer to Section 8.3

BFM Number
- - Description Default
X-axis Y-axis
0: Xinput-Xopr/Y input-Y opr
BFM - 1: Xinput/Y opr KO
#529 - 2np P

2: Xinput-XandY opr

11.4.20 Ring operation rotation direction for absolute address

Sets the rotation direction when absolute address is specified in the ring operation. (Ver.1.10 or later)
— For details on the ring counter setting, refer to Section 7.7

BFM Number
Description Default
X-axis Y-axis
BEM BEM 0: D!rect!on for shorter rotation ' .
1: Direction where the current value increases (clockwise) KO
#530 #630 L .
2: Direction where the current value decreases (counterclockwise)
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11.5 Table Information 2
@
. . g . . . g
This section shows BFMs for positioning in table operation. e
Table numbers and BFM numbers are assigned as shown in the table below. 2
For details on the table operation, refer to the following.
— Refer to Chapter 10 1 2
For X-axis ~ :BFM #1000 to #3999 mo
For Y-axis  :BFM #4000 to #6999 5%
o
For XY-axes :BFM #7000 to #12999 o3
BFM Number
Table No. Name Description Default
X-axis Y-axis XY axes
BFM - BFM Positi Position information x K-1 1 3
#1001,#1000 #7001,#7000 osttion Set target addresses or etc. for o
informa- . =
BFM BFM tion I . the table operation. K S
; #4001,#4000 | #7003 #7002 osition information y ; 3
=
BFM BFM . . 2
#1003 #1002 ) #7005 #7004 Speed | Speed information x K1
BEN BEV informa- Set the operation speed.
- tion i i -
o #4003,#4002 |#7007 #7006 Speed information y K1 A
) _ BFM . Center coordinate i . Ko S5
#7009 #7008 .C|rcular Radius r Set. center ctl)ordlnaFe and E;g §:
BEV informa- radius of a circular line for 1
- - tion i i |circular interpolation operation - ]
#7011 #7010 Center coordinate j P P K-1 @
=1
. o
BFM #1004 |BFM#4004 |BFM #7012 Operation information Set actions by the table K-1
operation. B
BFM #1005 |BFM#4005 |BFM #7013 m code information m code is output each time at| 4 g
positioning operation. g. @
S48
BFM BFM B L ! 33
#1011.#1010 - #7021 #7020 Position | Position information x K-1 =
SF SFV informa- >
- tion ition i i -
#4011.44010 | #7023 #7022 Position information y K-1
BFM BFM . .
#1013 #1012 - #7025 #7024 | Speed | Speedinformation x K-
BEM BEM informa-
- tion i i -
1 #4013,#4012 | #7027,47026 Speed information y Same as the table 0 K1
) ) BFM ) Center coordinate i K-1
#7029 #7028 | Circular Radius r
BEV informa-
- - tion i i -
4703147030 Center coordinate j K-1
BFM #1014 BFM #4014 BFM #7032 Operation information K-1
BFM #1015 BFM #4015 BFM #7033 m code information K-1
BFM - BFM iti Position information x K-1
#3991,#3990 #12981 #12080 | Position
BEM BV informa-
- tion ition i i -
#6991 #6990 |#12983 #12982 Position information y K1
BFM BFM . .
#3993 #3992 - #12085 #12084 | Speed | Speed information x K-1
BN BEV informa-
- tion i i -
299 #6993 #6992 |#12987 #12986 Speed information y Same as the table 0 K1
) ) BFM . Center coordinate i K-
#12989 #1208g | Circular Radius r
BV informa-
- - tion i i -
#12991 #12990 Center coordinate j K-1
BFM #3994 BFM #6994 BFM #12992 Operation information K-1
BFM #3995 BFM #6995 BFM #12993 m code information K-1
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1. Position information
Set the following items according to the table operations set in the operation information.

Table Operation

Action Item Description
Setting range: -2,147,483,648 to 2,147,483,647 [User unit] !
Positioning operation | Set the target address. Set the value within -2,147,483,648 to 2,147,483,647PLS in the converted

pulse data

Changes the current

Specify the current address

Setting range: -2,147,483,648 to 2,147,483,647 [User unit]"'
Set the value within -2,147,483,648 to 2,147,483,647PLS in the converted

address after changed.
pulse data
Dwell Sgt .Walt tlme' o be spent for Setting range: 0 to 32767 (x 10 ms)
shifting operations.
Jump Sets the table number of the Setting range: 0 to 299

jump address.

*1. Refer to the section shown below for details on the user units.

2. Speed data (fx, f, fy)
Sets the operation speed of the positioning operation to be used for table operation.

Setting range: 1 to 2,147,483,647 [User unit]*1
Set the value within 1 to 50,000,000 Hz in converted pulse data

*1. Refer to the section shown below for details on the user units.

3. Circular information (i, r, j)
Sets center coordinate and radius for a circular line to be used in circular interpolation operation
Setting range: -2,147,483,648 to 2,147,483,647 [User unit] '

Set the value within -2,147,483,648 to 2,147,483,647PLS in the converted pulse data.

*1. Refer to the section shown below for details on the user units.

4. Operation information

Sets the positioning operation for table operation and changes the current address.
Designate instruction words (such as DRV, DRVZ) in numerical values for operation information.

— Refer to Section 7.9

— Refer to Section 7.9

— Refer to Section 7.9

Position Speed Circular d
. . : _ m code
Type At;:’i':r:'" S:atlt::eg Meaning 'm;?::a information | information | jnforma-
tion
X y fx/f fy ilr j
No processing NOP -1 Does not cause any operation. - - - - - - -
m code NOP A Does not ca?use any operation. } R } ) ) ) v
Used to activate m code.
End END 0 Terminates the table operation. - - - - - - -
o X-axis |DRV_X 1 o v - v - - - v
1—spee'd positioning Y-axis DRV v 2 Peﬁorms 1-speed positioning : 7 N ¥ B - v
operation - operation.
XY-axes | DRV_XY 3 v v v v - - v
X-axis SINT_X 4 v - v - B B v
Interrupt 1-speed ~ .
constant quantity | Y-axis | SINT_Y 5 Performs interrupt 1-speed constant |— 7 n 7 . . -
feed quantity feed.
ee XY-axes | SINT_XY 6 v | v v v B . v
v - v - - - v
X-axis |DRV2_X 7
v - v - - - -
2-speed positioning
operation i Performs 2-speed positioning - - v - - v
(two table rows are Y-axis DRV2_Y 8 operation. - v - v - - -
used) v v v v - - v
XY-axes | DRV2_XY 9
v v v v - - -
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— =
) ) i‘:?::_tln::i Speed Circular m code %
Type Abb.rew- Setting Meaning - information | information | informa- al
ation | value tion T =
x |y | fif | fy | il i §
v - v - - - v
X-axis | DINT_X 10
_ . " . . n n
nterrupt 2-spee
Int t2 d = 1 2
. . _ - v _ v - _
constant quantity Y-axis DINT_Y 1 Perforlms interrupt 2-speed constant mo
feed (two table quantity feed. - - - v - - - 8 S
rows are used) T - - . n ~ S g
XY-axes | DINT_XY 12
- - v v - - -
X-axis | INT_X 13 4 - v - - - v
Interrupt stop Y-axis INT_Y 14 Performs interrupt stop operation. - v - v - - v 1 3
XY-axes | INT_XY 15 v v v v - - v o
Multi-speed X-axis |DRVC X | 16 -1 v - - - v ]
. . o
operation - (multiple Performs multi-speed operation. %
table rows are Y-axis DRVC_Y 17 - v - v - - v »
used)
. . . Performs linear interpolation
Linear interpolation LIN 19 ) vV 4 - - - 4 A
operation.
Lllnear interpolation LIN_INT 20 Perforrps I|!’1ear interpolation R v ) } ) v g 5 g
(interrupt stop) operation (interrupt stop). & g &
Circular interpolation . oS
v v v - v v v @
(center, CW direction) CW_i 21 Z
. N . =1
Circular |nterpo|e'1t|on' CCW i 22 v v v ) v v v =3
(center, CCW direction) - Performs circular interpolation B
Circglar interpc?lati(?n CW r 23 operation. s v } v ) v
(radius, CW direction) - 35
a4
Circular interpolation 30
v v v - v - v
(radius, CCW direction) cew_r 24 % >
=}
X-axis |DRVZ_X 25 - - - - - - v
Mechanical z.ero Y-axis DRVZ Y % Pen‘orms mechanical zero return B " B " " B v
return operation operation.
XY-axes | DRVZ_XY 27 - - - - - - 4
Changes the X-axis | SET_X 90 The current address is replaced with v - - - - - v
9 Y-axis |SET_Y 91 a specified address (user units) by | - 4 - - - - 4
current address thi d
XY-axes |SET_XY | 92 s command. v o- - - - v
When this command is issued, the
position information (x, y) of the table
operation becomes an absolute
Absolute address ABS 93 address, which specifies positions - - - - - - 4
from the (0, 0) point.
(absolute address is specified by
default)
When this command is issued, the
position information (x, y) of the table
Relative address INC 94 operation becomes a relative - - - - - - 4
address based on the current
address.
The 20SSC-H waits for the specified | v/ - - - - - v
Dwell TIM 95 time period. Use this to specify S
waiting time for shifting operations. ” v N - - N
Jumps to the specified table number.| v - - - - - -
Jump JMP 96 Jumping from an X-axis table to a Y- S,
axis table is not allowed. i i - - i -

5. m code information
m code is output each time at positioning operation.
For instructions on how to use the m code, refer to the following.
— Refer to Section 10.9

NO COdE cveeeeenenennns -1
m code after mode ... 0 to 9999
m code with mode--... 10000 to 32767
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12. Program Example

STARTUP AND MAINTENANCE

PRECAUTIONS DANGER

* Do not touch any terminal while the PLC's power is on. Doing so may cause electric shock or malfunctions.

» Before cleaning or retightening terminals, externally cut off all phases of the power supply. Failure to do so may cause electric shock.

» Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual and the associated manuals and
ensure the safety of the operation. An operation error may damage the machinery or cause accidents.

*  When verifying the Zero-return/JOG operation and positioning data, thoroughly read this manual to ensure safe system operation. Failure to do
s0 may cause an operation failure that leads to a serious accident or that causes damage to the machinery.

STARTUP AND MAINTENANCE

PRECAUTIONS /N\CAUTION

* Do not disassemble or modify the PLC. Doing so may cause fire, equipment failures, or malfunctions. For repair, contact your local Mitsubishi
Electric distributor.

« Turn off the power to the PLC before connecting or disconnecting any extension cable. Failure to do so may cause equipment failures or
malfunctions.

« Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so may cause equipment failures or malfunctions.
- Display module, peripheral devices, expansion boards, and special adapters
- Terminal blocks and I/O extension units/blocks
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12.1 Reading/Writing Buffer Memory

12 Program Example

11

121 Reading/Writing Buffer Memory 2
%

12.1.1 Assigned unit number §

1. Assigned unit number

The unit number for the 20SSC-H is automatically assigned No.0 to No.7 starting from the special function

unit/block closest to the PLC main unit.

* In the FX3U series

a|dwex3
weiboid

Unit No.0 Unit No.1 Unit No.2 1 3

=

&

3

FX3u Input/output Special Special Input/output Special 2
Main unit  [extension block| function block | function block |extension block| function unit &

>

* In the FX3uc series SoF
Unit No.0 ) % =
e R Unit No.1 Unit No.2 Unit No.3 5]
(built-in CC-Link/LT) ! : ! 2
2
33(/'3.:.{?_} Input/output [Special functionSpecial function| Input/output [Special function B
: ; extension block block block extension block unit =<
Main unit 20
38
'Q_)'_ =)
5

12.1.2 How to read/write from/to buffer memory

To read/write from/to buffer memory in the 20SSC-H, use the FROM/TO instructions or applied instructions
that directly specify the buffer memory.
To directly specify the buffer memory, FX3U/FX3uc PLC applicable software (GX Developer) is required.

Note

Buffer memory that is assigned in 32 bits must use 32-bit instructions to read/write.
Data cannot be correctly read/written from/to buffer memory assigned in 32 bits if 16-bit read/write
instructions are used.

1. Direct specification of buffer memory
The following setting device is specified for the source or destination of an applied instruction.

Ois substituted with
UD\GD m}fn%lérswe with a
:I_ _|:o Buffer memory No. (0 to 15399)

Unit No. (0to 7)

1) Example 1
In the following program example, data is read from the buffer memory (BFM #1,#0) in unit No.1 to data
registers (D11, D10).

Read
command ENC 12
}—. DMOV U1\GOo D10
Unit No. ._T _|:. Transfer
Buffer memory No.

result
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2) Example 2
In the following program example, 32-bit data in data registers (D21,D20) is written to buffer memory
(BFM #501,#500) in unit No.1.

Write
command FNC 12
}—1 I DMOV D20 UN\G500
T;aonusr?é o ‘ Buffer memory No.
Unit No.

2. FROM/TO instructions (conventional method)

1) FROM instruction (read from BFM to PLC)
The FROM instruction is used to read data from the buffer memory.
The following shows how to use this instruction in a sequence program.

Read
command FNC 78
_
}—¢ DFROM K1 KO D10 K1
Unit No. .—l | l‘;lgirrntswer of transfer
Buffer memory No. e L e Transfer
destination

In the above program example, 32-bit data is read from buffer memory (BFM #1,#0) in unit No.1 to data
registers (D11,D10).
2) TO instruction (write from PLC to BFM)

The TO instruction is used to write data to buffer memory.
The following shows how to use this instruction in sequence program.

Write
command ENC 79
|—
}— DTO K1 K500 D20 K1

Unit No. | Number of

transfer points

Buffer memory No. e L ¢ Transfer
source

In the above program example, 32-bit data in data registers (D21,D20) is written to buffer memory
(BFM #501,#500) in unit No.1.

160



12 Program Example
FX3U-20SSC-H Positioning Block User's Manual 12.2 Device Assignments

12.2 Device Assignments

Device No.
Name Remark
X-axis Y-axis

w
c
g
=
@
3
<]
<

IN—

Error reset X000 X010

STOP X001 X011

Forward rotation limit X002 X012 Use external wiring with NC

Reverse rotation limit X003 X013 contacts.

Forward rotation JOG X004 X014

Reverse rotation JOG X005 X015

Mechanical zero return command X006 X016 1 3
START command X007 X017 g
Selection of 1-speed positioning operation X020 X021 g
Selection of table operation (individual) X022 X023 g
Selection of table operation (simultaneous) X024 -

Control data

>

1-speed Positioning operation MO M100
Interrupt 1-speed constant quantity feed M1 M101 § g %
2-speed Positioning operation M2 M102 §, -
Interrupt 2-speed constant quantity feed M3 M103 g
Interrupt stop M4 M104 2
Variable speed operation M5 M105 B
Opera.tion pattern Manual pulse generator M6 M106 =<
selection Linear interpolation operation M7 M107 gé_
I;r;aa;ii(l;:erpolation (interrupt stop) M8 M108 % >
Table operation (individual) M9 M109
Table operation (simultaneous) M10 M110
Reciprocal movement instruction M11 M111
Not available M11 to M15 M111 to M115 | Always OFF
Error reset M20 M120
STOP M21 M121
Forward rotation limit M22 M122
Reverse rotation limit M23 M123
Forward rotation JOG M24 M124
Reverse rotation JOG M25 M125
Mechanical zero return command M26 M126
Not available M27 M127 Always OFF
Operation command 1 Relative/absolute address specification M28 M128
START command M29 M129
Simultaneous start flag M30 M130
m code OFF command M31 M131
Change command in operation disabled M32 M132
fg:tt:‘gl change command in positioning M33 M133
Not available M35 M135 Always OFF
Target address 1 D501, D500 D601, D600
Operation speed 1 D503, D502 D603, D602
Table operation start No. D521 D621
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12.3 Explanation of Operation

12.3

Name Device No. Remark
X-axis Y-axis
Monitor data
READY M40 M140
During forward rotation pulse output M41 M141
During reverse rotation pulse output M42 M142
Zero return completed M43 M143
Current value overflow M44 M144
Error occurrence M45 M145
Positioning completion M46 M146
Standby for remaining travel distance
Status information at STO?; ° Ma7 M7
m code ON M48 M148
Unit ready M49 M149
During servo parameters transfer M50 M150
Saving to flash memory M51 M151
Initializing buffer memory M52 M152
During operation speed change M53 M153
During target address change M54 M154
During table operation execution M55 M155
Current address (user) D1, DO D101, D100
Error BFM No. D6 D106
m code No. D9 D109
Operation speed present value D11, D10 D111, D110
Number of the table in operation D16 D116
Error code D29 D129
Motor rotation speed D53, D52 D153, D152
Servo status D64 D164
Servo warning code D68 D168
Motor feedback position D71, D70 D171, D170

Explanation of Operation

This section describes operation of the example program.

Positioning control parameters are used with their default settings.

Note

— For details on device assignments, refer to section 12.2
— For details on sequence programs, refer to section 12.4

« Set the servo series in the servo parameters according to the servo amplifier to be used.

» Set the following

- Function selection (C-4) for servo parameters

parameters if necessary.

— Refer to Section 7.1 and 11.2

— For details, refer to Section 7.1 and Chapter 11

- Zero return interlock setting in positioning parameters
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12.3.1 Mechanical zero return w
=h
@
=
Acceleration time Deceleration time g
(200ms) (200ms) S
Speed ‘ / Maximum speed “—}1
A (4,000,000Hz) |
»> |
OPR speed(High-speed) ! 1 OPR s 1Y
| ‘ peed 33
4,000,000Hz (creep) §§
o\ 100,000Hz
3 : ‘ » Time o
&
) DOG 3
Zero-phase signal o
LI L] @
X-axis

>

1) When turning X006 "X-axis mechanical zero return command" to ON at the PLC main unit, DOG type

mechanical zero return operation starts in the current value decrementing direction. g5
2) When turning the DOG ON, the operation decelerates to the zero return speed (creep). ® % <
3) When turning the DOG OFF, the operation stops at the zero-phase signal of the motor, and the g

mechanical zero-point address is stored to the current value. (zero-point signal count: 1 time) 3

Y-axis B

1) When turning X016 "Y-axis mechanical zero return command" to ON at the PLC main unit, DOG type
mechanical zero return operation starts in the current value decrementing direction.

2) When turning the DOG ON, operation decelerates to the zero return speed (creep).

3) When turning the DOG OFF, the operation stops at the zero-phase signal of the motor, and the
mechanical zero-point address is stored to the current value. (zero-point signal count: 1 time)

12.3.2 JOG operation

uonew.ou|
UOISIBA

Acceleration time Deceleration time
Speed (200ms)  Maximum speed (200ms)

‘_> (4,000,000Hz) @

’

/
’

i JOG speed
/\ ! (2,000,000Hz)

‘ f >
<« ! Time

‘JOG i i
‘command | !
‘ ' Determination! |
tlme ! !
ON! (300ms) ! !

Forward ‘ L

rotation JOG

X-axis

* When turning X004 "X-axis forward rotation JOG" to ON at the PLC main unit, the JOG operation starts in
the current value incrementing direction.

* When turning X005 "X-axis reverse rotation JOG" to ON at the PLC main unit, the JOG operation starts in
the current value decrementing direction.

Y-axis

* When turning X014 "Y-axis forward rotation JOG" to ON at the PLC main unit, the JOG operation starts in
the current value incrementing direction.

* When turning X015 "Y-axis reverse rotation JOG" to ON at the PLC main unit, the JOG operation starts in
the current value decrementing direction.
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12.3.3 1-speed positioning operation

The 1-speed positioning operation operates by the drive for incrementing. The positioning operates at
constant quantity feed.

Acceleration time Deceleration time
;(200ms‘) Maximum speed ‘(200ms?
Speed <—»  (4,000,000Hz) 4:4—»

/ Operation speed 1
(2,000,000Hz)

Target address 1
(5,000,000PLS)

START command -

X-axis

* When turning X007 "X-axis START command" to ON with X020 "X-axis selection of 1-speed positioning
operation" turned ON at the PLC main unit, the 1-speed positioning operation starts. After 5,000,000 pulses
of travel in the current value incrementing direction, the operation decelerates to stop.

* When X007 is turned ON again, positioning starts with the same travel distance again.
(The state of X020 "X-axis selection of 1-speed positioning operation" on the PLC main unit changes from
OFF to ON ).

* When turning X001 "X-axis stop" to ON during positioning, the operation decelerates to stop.
Y-axis
* When turning X017 "Y-axis START command" to ON with X021 "Y-axis selection of 1-speed positioning

operation” turned ON at the PLC main unit, the 1-speed positioning operation starts. After 5,000,000 pulses
of travel in the current value incrementing direction, the operation decelerates to stop.

* When X017 is turned ON again, positioning starts with the same travel distance again.
(The state of X021 "Y-axis selection of 1-speed positioning operation" on the PLC main unit changes from
OFF to ON ).

* When turning X011 "Y-axis stop" to ON during positioning, the operation decelerates to stop.

12.3.4 Multi-speed operation [table operation (individual)]

Multi-speed operation works in table operation. In this example, multi-speed operation functions by the
drive to increment.

1. Operation details

Acceleration time Deceleration time
Speed (200ms) Maximum speed (200ms)
‘ 1 4,000,000Hz 1 !
A i ( ) <>

Operation information |
(2,000,000Hz) \

/ Operation
! Operation information
information (1,200,000Hz) !

 (1,000,000H2) /  Position data !
Position data : (5,000,000PLS) : Position data
‘ ' (3,000,000PLS)

'/ (2,000,000PLS) !

START command — |

10003/11003
m code No 10001/11001 10002/11002 ><§/>< -1
m code ON ] \
-«

m code OFF command
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X-axis

* When turning X007 "X-axis START command" to ON with X022 "X-axis selection of table operation
(individual)" turned ON, multi-speed operation starts with the preset X-axis table information.
After 10,000,000 pulses of travel in the current value incrementing direction, operation decelerates to stop.

AJOWB|\ Joyng e

* When turning X007 "X-axis START command" to ON after the table operation ends, the positioning
operates by the same travel distance again.

» When turning X001 "X-axis stop" to ON during positioning, the positioning decelerates to stop.

a|dwex3
weiboid

* m codesare output in the with mode. At the start of each operation, the m code ON flag becomes "1" and
the m code number is stored.
When the m code number of 10003, the m code OFF command turns ON, and the m code turns OFF.

Y-axis 1 3
* When turning X017 "Y-axis START command" to ON with X023 "Y-axis selection of table operation g
(individual)" turned ON, multi-speed operation starts with the preset Y-axis table information. 3
After 10,000,000 pulses of travel in the current value incrementing direction, operation decelerates to stop. g

* When turning X017 "Y-axis START command" to ON after the table operation ends, the positioning
operates by the same travel distance again.

>

» When turning X011 "Y-axis stop" to ON during positioning, the positioning decelerates to stop.

G

+ m codesare output in the with mode. At the start of each operation, the m code ON flag becomes "1"and 3¢
the m code number is stored. &
When the m code number of 11003, the m code OFF command turns ON, and the m code turns OFF. §

2. Setting table information B

Set the X-axis/Y-axis table information as follows in FX Configurator-FP. __

1) X-axis table information gé

5 ExProgram f FX3U-20S5C-H [ X-axis Table information (module:0) % -

M. Command code A?S[ES?S Sf:z?d [;I—érrr;i] J;run.p mcode

1] Incremental address specification -1

1 Cperation at multi-step speed 2000000 1000000 10001

2 | Operation at multi-step speed 5000000 2000000 10002

3 Cperation at multi-step speed 3000000 1200000 10003

4 End

a v

2) Y-axis table information

Mo. Command code A?F?EES]SS SF:Z?U J&Tﬂi] J;ron.p mcode

1] Incremental address specification -1

1 Operation at multi-step speed 2000000 1000000 11001

2 Operation at multi-step speed 5000000 2000000 11002

3 Operation at multi-step speed 3000000 1200000 11003

4 End

i) v
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12.3.5 Circular interpolation operation [table operation (simultaneous)]

Circular interpolation operation works in table operation. In this example, circular interpolation operation
functions by the drive to increment.

1. Operation details

Y-axis
A
o
o
o
o
O
)
: —
2,000,000 f------------ oo ) ‘
1 1,000,000
: : » X-axis
2,000,000 4,000,000
XY-axis

* When turnig X007 "X-axis START command" to ON with X024 "X-axis selection of table operation
(simultaneous)" turned ON, operation starts in the order of the XY-table information.

1) Linear interpolation operation
2) Dwell

3) Circular interpolation operation
4) End

* When turnig X001 "X-axis stop" to ON during positioning, operation decelerates to stop.

2. Setting table information
Set the XY-axis table information as follows on FX Configurator-FP.

2 ExProgram J FX3U-205SC-H f XY-axis Table infarmation (madule:0) ([=0(E3]
Address Speed Arc center Are radivs Time Jum P
Mo. Command code K[PLS] t[Hz] HPLS] A fome | e | meode
[PLE] T [Hz] J[PLS]
0 | Incremental address specification -1
1 Linear interpolation 2000000 Jic_1000000 1
P v 2000000
2 |Dwel 100 -1
2000000 |fc 1000000 |i 1000000
3 | Circular interpolation[CINT, CvW) " 2 1000000 -1
4 |End
5
b

12.4 Sequence Program

This program example describes the sequence program as unit No.0.
Rewrite the unit No. with the actual system configuration to be used.
— For details on the unit No., refer to subsection 12.1.1
— For details on device assignments, refer to section 12.2
— For an explanation of operation, refer to section 12.3

166



FX3U-20SSC-H Positioning Block User's Manual

12 Program Example
12.4 Sequence Program

Unit
ready
M200

X-axis status information
BFM #28—> M40 to M55

Y-axis status information
BFM #128—> M140 to M155

T

Select X-axis operation pattern.

Selection of X-axis 1-speed positioning operation

X020
I

RUN monitor
M8000
| FNC 12

L NCI2 | unGzs | kamao
X-axis FSUZ | U0\e128| Kam140
unit ready  Y-axis unit ready

M49 M149
—1 {1 MC NO M200

<
S

RUN monitor
M8000

x
pdl

=

=

=<

=<

=<

=

=

=

Selection of X-axis table operation (individual)
X022

}

Selection of X-axis table operation (simultaneous)
X024

—t M10
RUN monitor
M8000
I M12
M13
M14
M15
\J

To next page

RREEEEE ©

@

X-axis 1-speed
positioning operation

X-axis interrupt 1-speed
constant quantity feed

X-axis 2-speed
positioning operation

X-axis interrupt 2-speed
constant quantity feed
X-axis interrupt stop
X-axis variable speed
operation

X-axis manual pulse
generator operation

Linear interpolation
operation

Linear interpolation (interrupt stop)
operation

X-axis Reciprocal movement
instruction

X-axis table operation
(individual)

Table operation
(simultaneous)

Always OFF
Always OFF
Always OFF

Always OFF

-

To next page
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From previous page From previous page

Select Y-axis operation pattern.
Selection of Y-axis 1-speed positioning operation

X021 Y-axis 1-speed
| -axis 1-
! M100 positioning operation
RUN monitor
M8000 Y-axis i 1 d
Iy M101 -axis interrupt 1-spee

constant quantity feed
Y-axis 2-speed

M102 positioning operation
Y-axis interrupt 2-speed

M103 constant quantity feed

M104 Y-axis interrupt stop
M105 Y-axis variable speed

operation
Y-axis manual pulse
M106 generator operation
Linear interpolation
m107 operation
Linear interpolation (interrupt
M108 stop) operation
Y-axis Reciprocal movement
M111 instruction
Selection of Y-axis table operation (individual)
X023 Y-axis table operation
— M109 (individual)
RUN monitor
M8000
I M110 Always OFF

M112 Always OFF

M113 Always OFF

M114 Always OFF

M115 Always OFF

JREES © CIIHHHBE0 ©

Write the X- and Y-axis operation pattern selection to 20SSC-H.

RUN monitor
M8000
| FNC 12 | | X-axis operation pattern selection
—! moy | K4MO |UO\GS20/— o'ty M15—> BFM #520
FNC 12 Y-axis operation pattern selection
Moy | KaM100 | UO\G620 — \1100'to M115-> BFM #620
Set the table operation start No. for the X-, Y- and XY-axes.
Unit ready(X,Y-axis)
M200
| FNC 12 KO D521 | Table operation start No. for
! MOVP X-axis (XY-axis) KO— D521
FNC 12 Table operation start No. for
MOVP KO | D621 — ylaxis KO— D621

Set the target address 1 and operation speed 1 for X- and Y-axes 1-step positioning.
Unit ready(X,Y-axis)

M200 Target address 1 for X-axis
| FNC 12 1-speed positioning
' pmovp [(5000000 BS00  — k5'000,000-> D501,0500
ENC 12 Operation speed 1 for X-axis
|| 1-seed positioning
DMOVP [(2000000 D502 K2,000,000-> D503,D502
ENC 12 Target address 1 for Y-axis
DMOVP [K5000000 D600  — 1-speed positioning
K5,000,000— D601,D600
ENC 12 Operation speed 1 for Y-axis
DMOVP K2000000| D602 (— 1-speed positioning
K2,000,000— D603,D602
\J \j
To next page To next page
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g
From previous page From previous page @
\ 5
Select X-axis operation command. §

X-axis error reset

X000
—— M20 X-axis error reset
X-axis STOP
X001
—t M21 X-axis STOP
X-axis forward rotation limit
X002
P M22 X-axis forward 1 3
4 rotation limit o
X-axis reverse rotation limit §
X003 X-axis reverse §
ya i o
(s M23 rotation limit ?
X-axis forward rotation JOG
X004
} M24 X-axis forward A
rotation JOG S
X-axis reverse rotation JOG aS2
X005 X-axis reverse CFED' N
L . @
f M25 rotation JOG g
X-axis mechanical zero return 3
X006
) X-axis mechanical
! M26 zero return command B
5<
RUN monitor g )
M8000 23
H M27 Always OFF g
RUN monitor
Mg000 X-axis relative/absolute
| -axi ivi u
! M28 address specification
X-axis start command
X007
) X-axis START
! M29 command
X-axis positioning at 1-step speed
MO ENC 12 Target address 1 for X-axis
I DMOV D500 |UO\G500 — 1-speed positioning
D501,D500—>BFM #501,#500
ENC 12 Operation speed 1 for X-axis

DMOV D502 |UO0\G502 | 1-speed positioning
D503,D502— BFM #503,#502

X-axis table operation (individual)
M9

— r? [ oo [umosar | Taesprpim sl ¢ ose
M10
—
X-axis table operation (simultaneous)
\J \
To next page To next page
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From previous page From previous page
YRUN monitor
M8000 .
iy M30 Simultaneous start flag

(In this example, always OFF)
X-axis M code ON

M48
FNC232 M31 X-axis m code
—F— AND= D9 | K10003 M31 OFF command
RUN monitor
M8000 X-axis change command in
By M32 operation disable

(In this example, always OFF)
X-axis speed change command

M33 in positioning control
(In this example, always OFF)
M34 X-axis target position change

command in positioning control
(In this example, always OFF)

M35 Always OFF

Select Y-axis operation command.

Y-axis error reset

X010
——| M120 Y-axis error reset
Y-axis STOP
X011
—t M121 Y-axis STOP
Y-axis forward rotation limit
X012
. M122 Y-axis forward
(s rotation limit
Y-axis reverse rotation limit
X013 .
1t M123 Y-ta)t<_|s r(?_ve_rtse
Y-axis forward rotation JOG rotation fimt
X014 Y-axis forward
—— M124 -axi
Y-axis reverse rotation JOG rotation JOG
X015 Y-axis reverse
—“ ) M125 rotation JOG
Y-axis mechanical zero return
X016 Y-axis mechanical
it ] M126 zero return command
RUN monitor
M8000
F M127 Always OFF
RUN monitor
M8000
| Y-axis relative/absolute
; M128 address specification
Y-axis start command
X017
Y-axis START
I M129 command
Y-axis positioning at 1-step speed
M100 FNC 12 Target address 1 for Y-axis
— | DMOV D600 |UO\G600 — 1-speed positioning
D601,D600— BFM #601,#600
ENC 12 Operation speed 1 for Y-axis
DMOV D602 |U0\G602 — 1-speed positioning
. P D603,D602— BFM #603,#602
Y-axis table operation (individual)
M109
| FNC 12 Table operation start No. for
— mov~ | D621 |UO\GE21I— yZoyis De21—> BFM #621
\J \J
To next page To next page
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g
From previous page From previous page @
=
RUN monitor %
M8000 <
+F M130 Always OFF
Y-axis M code ON
M148 FNC232 Y-axis m code OFF
——  AND= D109 | K11003 M131 command
RUN monitor Y-axis ch di
-axis change command in
M8900 operation disable
L M132 (In this example, always OFF) 1 3
Y-axis speed change command -
M133 in positioning control 3
(In this example, always OFF) ‘§
7]
M134 Y-axis forget position change 7
command in positioning control
(In this example, always OFF)
M135 Always OFF A
Write the X- and Y-axis operation command to 20SSC-H. S5
[Ty
3 =
RUN monitor =
M8000 FNC 12 X-axis operation command g
) -axi i
—! Moy~ | K4M20 JUO\GS18 — yiog'to 35— BFM #518 a
FNC 12 Y-axis operation command B
Moy~ | KaM120 1UO\GB18 —1 \1190't0 M135-> BFM #618 S <
Sa
Read X-axis monitor data from 20SSC-H. 3 S
=
RUN monitor -
M8000
| FNC 12 X-axis current address (user)
—! pmov | YO\GO | DO BEvi#f #0>D1,00
FNC 12 X-axis error BFM No.
Moy | YO\G6 | D6 — BEMue- D6
FNC 12 X-axis m code No.
mov | YOG | D9 BrMiue-> Do
X-axis operation speed
A2 | UO\G10 | D10 [ present value
BFM #11,#10—> D11,D10
X-axis number of the table in
FNSU2 | u0\G16 | D16 [—| operation
BFM #16— D16
FNC 12 X-axis error code
Moy | U0\G29 | D29 — BEyuog- Do
FNC 12 X-axis motor rotation speed
pmov | YO\GS2 | D52 i Brviws3 w52 D53,D52
FNC 12 X-axis servo status
moy | U0\G64 | D64 mryiuea— Da
FNC 12 X-axis servo warning code
moy | U0\G68 | D68 i — mryiues— D68
FNC 12 X-axis motor feedback position
pmov | YOG70 | D70 i — BEviw71 #70- D71,D70
\j \J
To next page To next page
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From previous page

Rea!i Y-axis monitor data from 20SSC-H.

RUN monitor

Eﬁoo A2 |uog100| D100
FNCU? |uoe106| D106
FNCI2 |uoe109| D109
FNC2 |uoe11o| D110
FNCI2 |uoet1s| D116
FNCI2 |uoet29| D129
NCZ |uoets2| D152
FNCU2 |uoete4| D164
FNCU2 |uoetes| D168
INCA2 |uoet7o| D170

MCR | NO

END

From previous page

Y-axis current address (user)
BFM #101,#100—> D101,D100

Y-axis error BFM No.
BFM #106—> D106

Y-axis m code No.
BFM #109—> D109

Y-axis operation speed
present value
BFM #111,#110—~ D111,D110

Y-axis Namber of the table in
operation
BFM #116—> D116

Y-axis error code
BFM #129—> D129

Y-axis motor rotational speed
BFM #153,#152—> D153,D152

Y-axis servo status
BFM #164— D164

Y-axis servo warning code
BFM #168—> D168

Y-axis motor feedback position
BFM #171, #170—> D171, D170
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13. Diagnostics

When a fault occurs, check the power supply voltage, the PLC main unit and I/O devices for loose
terminal screws, and examine the connectors for a defective contact.

STARTUP AND MAINTENANCE
PRECAUTIONS @ DANGER

+ Do not touch any terminal while the PLC's power is on. Doing so may cause electric shock or malfunctions.

» Before cleaning or retightening terminals, externally cut off all phases of the power supply. Failure to do so may cause electric shock.

+ Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual and the associated
manuals and ensure the safety of the operation. An operation error may damage the machinery or cause accidents.

*  When verifying the Zero-return/JOG operation and positioning data, thoroughly read this manual to ensure safe system operation.
Failure to do so may cause an operation failure that leads to a serious accident or that causes damage to the machinery.

STARTUP AND MAINTENANCE

PRECAUTIONS A CAUTION

+ Do not disassemble or modify the PLC. Doing so may cause fire, equipment failures, or malfunctions. For repair, contact your local
Mitsubishi Electric distributor.

» Turn off the power to the PLC before connecting or disconnecting any extension cable. Failure to do so may cause equipment failures
or malfunctions.

» Turn off the power to the PLC before attaching or detaching the following devices. Failure to do so may cause equipment failures or
malfunctions.
- Display module, peripheral devices, expansion boards, and special adapters
- Terminal blocks and I/O extension units/blocks
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13 Diagnostics
13.1 Check LEDs

13.1 Check LEDs

13.1.1 Check LEDs

I.'ED. C.OIOT State Content of Error Action
Indication | Indication
» Correctly connect the extension cable and power cable.
No power supply from the extemal + Correctly connfect the wiring to the external power SI:Jp.p|Y.
Off . . *  When the service power supply of the PLC main unit is in
power supply and PLC main unit. o .
POWER Green use, make sure that the supply capacity is not being
exceeded.
Power is supplied from the external .
On power supply and PLC main unit. The power supply is normal.
An error has occurred on the X-axis/ When the stop command is input, the positioning operation
. I ; : stops, and the LED lights.
Off | Y-axis, or positioning control is being .
X-READY executed If the LED does not light even after a stop, an error has
Y-READY | Green : occuerd. Check the error and remove the cause.
on The X-axis/Y-axis cannot accept }
operation commands.
Off No error -
An error has occurred on the 20SSC-H. Check the error code,
. and perform the action according to the content of the error.
X-ERROR Flashing | An error has occurred. ) .
Y-ERROR Red For details on error codes, refer to the following:
—Refer to subsection 13.2.3
If the 20SSC-H does not restore the problem at power ON
On CPU error again, consult a Mitsubishi Electric distributor.

13.1.2 Input LED state indications
.LED. C_olo.r State Content of Error Action
Indication | Indication
X-START .
Y-START Red Off | START input OFF
X-DOG Red Off | DOG input OFF Ifltt.1e LED does not light even if input is ON, check the input
Y-DOG wiring.
X-INTO The 20SSC-H inputs START, DOG, INTO, and INT1 require
Y-INTO ) an external power supply (24VDC).
X-INT1 Red Off INTO, INT1 input OFF
Y-INT1
X-OA Red off MantlJ?)lFFpulse generator A-phase
Y'¢A Inpu If the LED does not flash even at pulse input from the
X-OB i manual pulse generator, check the input wiring.
(I) Red off Manual pulse generator B-phase
Y—¢B input OFF
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13.2

Check Error Code

13.2.1

Checking errors

13.2.2 How to reset an error

When an error or warning (servo amplifier) occurs, error or warning information is stored to the following
buffer memories.
FX Configurator-FP and GX Developer check the error by monitoring, and so does a sequence program.

BFM number
Item Content
X-axis Y-axis
Monitor data
When an error occurs, the BFM No. with error is stored.
Error occurrence BFM No. BFM #6 BFM #106 o No error occurrence
Other: BFM No. with error
—Refer to subsection 11.3.4
Error This is set when a 20SSC-H and servo amplifier error occurs.
Status information BFM #28 b5 BFM #128 b5 This can be reset by an error reset.
occurrence .
—Refer to subsection 11.3.17
When an error occurs, an error code is stored.
Error code BFM #29 BFM #129 —Refer to subsection 13.2.3
When a servo parameter error occurs, the parameter No. of the
Servo parameter error No. BFM #62 BFM #162 servo parameter that is in error is stored.
—Refer to subsection 11.3.25
This turns ON at a servo alarm.
In alarm BFM #64 b5 BFM #164 bS _sRefer to subsection 11.3.26
Servo status This t ON at th lifi i
) is turns at the servo amplifier warning.
In warming BFM #64 b15 BFM #164 b15 _,Refer to subsection 11.3.26
) The warning detected by the servo amplifier is stored.
Servo warning code BFM #68 BFM #168 _Refer to subsection 13.2.24

After detecting and removing the cause of the error, reset the error by performing an error reset.

How to reset an error

1) Turn the following bit from OFF to ON by the sequence program, or by the GX Developer.

Item

Control data

BFM number

X-axis

Y-axis

Content

Error reset

BFM #518 b0 |BFM #618 b0 -

When this turns ON at an error, an error reset is performed, and the
following information is cleared.

Error occurrence BFM No. (BFM #6, BFM #106)
Status information
Error occurrence (BFM #28 b5, BFM #128 b5)
Error code (BFM #29, BFM #129)
—Refer to subsection 11.4.10

2) Perform an error reset with FX Configurator-FP.

Point

» At a servo parameter error
Correct the servo parameter, save the correct parameter to the 20SSC-H flash memory, and reboot the
20SSC-H and servo amplifier.

+ Alarms and warnings detected on the servo amplifier
The servo amplifier requires a reboot depending on the content of the alarm and warning.
— For details on countermeasures, refer to subsection 13.2.3 and 13.2.4
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13 Diagnostics
13.2 Check Error Code

13.2.3 Error code list [BFM #29 (X-axis), BFM #129 (Y-axis)]

When an error occurs, an error code is stored in decimal to BFM #29 (X-axis) and BFM #129 (Y-axis).

Error
Error category| Code Error Content Action
(decimal)
- 0 No error -
Incorrect value range . . .
2 A value outside of the setting range is set to the .Cha.ng.e the sett.mg value in buffer memory so that it
is within the setting range.
buffer memory.
Value overflow Change the setting value of the corresponding buffer
3 The converted pulse data (e.g. travel distance or|memory so that the converted pulse data is smaller
operation speed) exceeds 32 bits. than 32-bit data.
Setting error 4 The zero return, START and JOG commands are | Change the program in the PLC main unit so that
ON at the same time. positioning control start commands do not overlap.
Center coordinate setting error
When one of the following applies:
6 - Start point = center coordinate Check the center coordinate setting and set so that a
- End point = center coordinate circle is formed.
- Center coordinate is outside of the
-2,147,483,648 to 2,147,483,647 PLS range
Table operation start No. error
3000 The table No. is executed outside of the range 0 to | Change the table operation start No. to 0 to 299.
299.
Jump No. fault . : .
3001 The jump No. for the table information is set outside Change the jump No. for the table information to 0 to
299.
the range 0 to 299.
Command format fault L .
3002 The operation information of the table information is ‘Change.the operation information of the table
) information.
set by a non-defined number.
Control errors Current value overflow at absolute value detection
3004 system Turn the power OFF, or perform a mechanical zero
The converted pulse data of the current address | return or data set type zero return.
exceeds 32 bits.
3005 Manual pulse generator input error Change the pul.se generator. input (numerator) and
pulse generator input (denominator) settings.
Interpolation error during ring operation
3006 Linear interpolation, linear interpolation (interrupt|Reset the ring operation setting before executing the

stop) or circular interpolation is performed while the
ring operation is set.

interpolation.
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Error
Error category| Code Error Content Action
(decimal)
Servo end error
4002 The in-position signal did not turn ON during the | Increase the servo end determination time setting.
servo end determination time.
Servo ready error
4003 The servo motor ready signal did not turn ON at|Check the servo motor and encoder cable.
operation start or during operation.
* Check the wiring of the forward/reverse rotation
Forward rotation limit, reverse rotation limit error limit, limit switches and the program.
* The forward rotation limit 1 (LSF) and reverse|+ Check the external signal selection (positioning
4004 rotation limit 1 (LSR) are ON. parameter) settings.
* The forward rotation limit 2 (FLS) and reverse |+ Retract from the forward/reverse rotation limit by
rotation 2 (RLS) limit are ON. JOG operation or manual pulse generator input
operation.
- » Correct the target address.
Software limit error - -
» Set the current value to within the software limit
4005 The current address exceeds the software upper .
and lower limits. range by JQG operation manual pulse generator
input operation.
4006 The servo amplifier emergency switch is ON. Check the servo motor and encoder cable.
ABS error *« Make sure to use a servo motor with absolute
The current position could not be established. position detection.
* Make sure to use the battery for the servo motor
External errors 4007 to retain the origin position.
* Make sure that the absolute position detection
system in servo parameters is valid.
» Check the servo motor and encoder cable.
lllegal origin data
4008 The backup data for restoring the absolute position | Execute a zero return.
is illegal.
Encoder error 1
During operation, the variation of the encoder|” Check the servo motor and
4009 current value changes as follows: encoder cable. . .
L *« Adopt the noise suppression measures as
"Encoder current value variation/1.7[ms] > motor d ibed in the manual for the servo amplifier
180" escribed in p .
Encoder error 2
During operation, the following condition occurred: | * Check the servo motor and
4010 "encoder current value (encoder unprocessed data) encoder cabl(.e. .
.|+ Toreduce noise, follow the servo amplifier
[PLS] # feedback current value (servo amplifier manual.
internal data) [PLS] (number of encoder valid bits)".
SSCNET Il communication error * Check the SSCNET Il cable connection.
SSCNET Il cable communication error *  Wipe off any dirt from the end surface.
4011 * Change the SSCNET Il cable.
* To reduce noise, follow the servo amplifier
manual.
9000 Memory error
9001 Sum check error If this error occurs after rebooting and initializing the
Major errors - 20SSC-H, the module needs repair.
9002 | Watchdog timer error Consult a Mitsubishi Electric distributor.
9003 Hardware error
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13.2 Check Error Code

Error category

Error
Code
(decimal)

Error Content

Action

Servo amplifier

Parentheses ( ) in the error code column indicate the LED display on the servo amplifier.

—For d

etails on how to check errors and actions, refer to

the manual of the servo ampilifier to be connected.

Undervoltage
MR-J3-0OB:

2((1);()) Power supply voltage dropped to 160VAC or less | Review the power supply
+ MR-J3-0OB1:
Power supply voltage dropped to 83VAC or less
2012 Memory error 1 (RAM) The servo amplifier must be repaired. Consult a
(12) RAM, memory fault (in servo amplifier) Mitsubishi Electric distributor.
Make sure to Power-OFF the 20SSC-H and the servo
This error occurs depending on the order with which ampl!f!er at the same fime or Power-OFF the servo
the peripheral devices are powered OFF amplifier before the 20SSC-H.
2013 pefip P ' The direction above does not apply to products
(13) manufactured after June 2006.
Clock error The servo amplifier or 20SSC-H must be repaired.
* Faulty board Consult a Mitsubishi Electric distributor.
» Clock error transmitted from 20SSC-H ’
2014 CPU watchdog error
(14) « Servo amplifier hardware error
Memory error 2 (EEPROM) The servo amplifier must be repaired. Consult a
2015 « EEPROM error (in servo amplifier) Mitsubishi Electric distributor.
(15) « The EEPROM write count exceeds 100,000
operations.
« Connect correctly.
Sensor fault 1 (after power-on) * Change the servo motor.
2016 S ;
(16) « Communication error occurred between sensor |+ Repair or change the cable.
and servo amplifier. » Correct the setting of the 4th digit of parameter
No. PC04.
2017 Board error
(17) |+ CPU/part fault The servo amplifier must be repaired. Consult a
2019 Memory error 3 (Flash ROM) Mitsubishi Electric distributor.
(19) *+  ROM memory fault
Sensor fault 2 » Connect correctly.
2020 o
» Communication error occurred between sensor |+ Change the servo motor.
(20) ) h
and servo amplifier. * Repair or change the cable.
2024 Main circuit error « Correct the wiring.
(24) * Ground fault occurred at the servo motor power |+ Change the cable.
(U, V and W phases) of the servo amplifier. * Change the servo amplifier.
” » After leaving the alarm occurring for a few minutes,
Absolute position erase . .
» . switch power OFF,then ON again.
2025 *  Absolute position data in error Always create the home position setting again
(25) + Power was switched ON for the first time in the | Y P g again.

absolute position detection system.

Change the battery.
Always set the home position again.
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Error category

Error
Code
(decimal)

Error Content

Action

Servo amplifier

Parentheses ( ) in the error code column indicate the LED display on the servo amplifier.

—For d

etails on how to check errors and actions, refer to

the manual of the servo ampilifier to be connected.

Regenerative alarm

The permissible regenerative power of the built-
in regenerative brake resistor or regenerative
brake option is exceeded.

Regenerative transistor fault

Correct the setting of the regenerative brake
option (servo parameter).

—Refer to subsection 11.2.1
Correctly connect the built-in regenerative brake
resistor or regenerative brake option.
High-duty operation or continuous regenerating
operation to exceed the permissible regenerative

Z(gg()) power of the regenerative brake option.
- Reduce the frequency of positioning.
- Change the regenerative brake option to the
one with a larger capacity.
- Reduce the load.
* Review the power supply
* Change the servo amplifier or regenerative brake
option.
Overspeed « When the acceleration/deceleration overshoots,
* The rotation speed has exceeded the check the acceleration/deceleration time constant
instantaneous permissible speed. in the fixed parameters.
« If the servo gain cannot be set to a proper value:
2031 - Reduce the load inertia moment ratio (servo
(31) parameter) of the servo motor.
—Refer to subsection 11.2.2
- Review the acceleration/deceleration time
constant.
* Change the servo motor.
2032 Overcurrent o o » Correct the wiring. B
(32) * The current flow is higher than the permissible |+« Change the servo amplifier.
current of the servo amplifier. « Adopt noise suppression measures.
Overvoltage « Use the regenerative brake option.
« The converter bus voltage exceeded * Correct the setting of the regenerative brake
400VDC. option (servo parameter).
—Refer to subsection 11.2.1.
* Change the regenerative brake option leads.
« Correctly connect the regenerative brake option
leads.
2033 * Replace the servo amplifier.
(33) » For a wire break of the built-in regenerative brake
resistor, change the servo amplifier.
« For a wire break of the regenerative brake option,
change the regenerative brake option.
« Add the regenerative brake option or increase the
capacity.
* Review the power supply
» Correct the wiring.
Receive error 1 » Connect after turning the control circuit power
* SSCNET IIl communication error supply of the servo amplifier OFF.
2034 ) oo ) :
(34) (continuous communication error for about|e Wipe off any dirt from the end surface.
3.5ms) * Change the cable.
» Adopt noise suppression measures.
Command frequency error * Review the operation program.
« The input pulse frequency of the command pulse |+ Change the servo system controller.
2035 is too high. » Adopt noise suppression measures on the /O
(35) signals.
« Adopt noise suppression measures on the
controller side.
Receive error 2 + Connect after turning the control circuit power
2036 * SSCNET Ill communication error supply of the servo amplifier OFF.
(36) (intermittent communication error for about|e Wipe off any dirt from the end surface.
70ms) « Change the cable.
* Adopt noise suppression measures.
Parameter error * Change the servo amplifier.
2037 L s )
(37) « Parameter setting is wrong. » Set the parameter value within the setting range.

Change the servo amplifier.
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Error category

Error
Code
(decimal)

Error Content

Action

Servo amplifier

Parentheses ( ) in the error code column indicate the LED display on the servo amplifier.
—For details on how to check errors and actions, refer to

the manual of the servo amplifier to be connected.

Main circuit device overheat
* Main circuit device overheat

* Replace the servo amplifier.
* Review the drive method.

2(22)5 » Review the environment so that the ambient
temperature is within the range 0 to 55°C.
» Use within the specification range.
Servo motor overheat * Review the environment so that the ambient
* A servo motor temperature rise actuated the temperature is within the range 0 to 40°C.
2046 thermal sensor. * Reduce the load.
(46) * Review the operation pattern.
« Use a servo motor that provides larger output.
* Replace the servo motor.
Cooling fan alarm
2047 * The cooling fan of the servo amplifier * Replace the cooling fan of the servo amplifier.
(47) stopped. * Remove any debris
* The rotation speed of the fan fell below the alarm |+« Replace the servo ampilifier.
level.
Overload 1 * The servo amplifier is exceeding its continuous
The load exceeded the overload protection output current rating.
characteristics of the servo amplifier. - Reduce the load.
- Review the operation pattern.
- Use a servo motor that provides larger output.
» Machine collision occurred.
- Review the operation pattern.
- Install limit switches.
» Connect the servo motor correctly.
2050 « Servo system is unstable due to servo hunting
(50) (jittering).
- Repeat acceleration/deceleration to execute
auto tuning.
- Change the auto tuning response setting
(servo parameter).
—Refer to subsection 11.2.1
- Set the auto tuning mode (servo parameter) to
OFF and manually adjust the the gain.
—Refer to subsection 11.2.1
* Replace the servo motor.
Overload 2 » Machine collision occurred.
* A machine collision or other similar factor has - Review the operation pattern.
caused the max. output current to flow - Install limit switches.
continuously for several seconds. « Connect the servo motor correctly.
Servo motor * Hunting is occurring due to an unstable servo
- Locked :1s or more system.
2051 - During rotation  :2.5s or more - Repeat gcceleration/deceleration to execute
auto tuning.

(61)

- Change the auto tuning response setting
(servo parameter).
—Refer to subsection 11.2.1
- Set the auto tuning mode (servo parameter) to
OFF and manually adjust the gain.
—Refer to subsection 11.2.1
* Replace the servo motor.
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Error category

Error
Code
(decimal)

Error Content

Action

Servo amplifier

—For d

etails on how to check errors and actions, refer to

Parentheses ( ) in the error code column indicate the LED display on the servo amplifier.

the manual of the servo amplifier to be connected.

Excessive error
The deviation between the model position and the
actual servo motor position exceeds the excessive
error alarm level (servo parameter) setting value
(default: 3 rotations).

—Refer to subsection 11.2.3

» Increase the acceleration/deceleration time
constant.

* Increase the torque limit value.

* The motor cannot be started due to insufficient
torque caused by a power supply voltage drop.
- Review the power supply capacity.
- Use a servo motor with larger output.

* Increase the value of model control gain (servo
parameter) and adjust to ensure proper operation.

—Refer to subsection 11.2.2

2052 * The servo motor shaft was rotated by an external
(52) force.
- When the torque is limited, increase the limit
value.
- Reduce the load.
- Use a servo motor with larger output.
« Machine collision occurred.
- Review the operation pattern.
- Install limit switches.
* Replace the servo motor.
* Connect the servo motor correctly.
* Replace the SSCNET Il cable.
2060 Motor combinatin?n grror i o
(1A) »  Wrong combination of servo amplifier and servo | Select the correct combination.
motor
2088 Watchdog The servo amplifier must be repaired. Consult a
(888) * CPU/part fault Mitsubishi Electric distributor.

13.2.4 Servo warning list [BFM #68 (X-axis), BFM #168 (Y-axis)]
The warning detected by the servo amplifier is stored.
Remove the cause of the warning.
— For details on warnings, refer to the manual of the servo amplifier to be connected.
1. State when a warning code occurs

Warning Servo amplifier State when a warning occurs
g Name
code LED indication Servo amplifier 20SSC-H
2102 92 Open battery cable warning
2106 96 Home position setting warning
- Operation is
2116 9F Battery warning continued
2140 EO Excessive regenerative warning
2141 E1 Overload warning 1 Servo ON is
continued Operation is
2143 E3 Absolute position counter warning contl'nued
warning(zero return
completed: OFF)
2144 E4 Parameter warning Oper? battery cable
warning
2146 E6 Servo forced stop warning Servo OFF
- Servo OFF (An error has
2147 E7 Controller forced stop warning oceurred.)
2148 E8 Cooling fan speed reduction warning
2149 E9 Main circuit OFF warning Servo ON is Operation is
2152 EC Overload warning 2 continued continued
2153 ED Output watt excess warning
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2. Content of warning and action

20SSC-H azerl\i’fci)er
error P Content Action
LED
code Lo
indication
Open battery cable warning
2102 92 The absolute position detection system battery | Replace the servo amplifier battery.
voltage is low.
Home position setting warning
2106 96 The zero return could not be set to the accurate Remove the cause of drop pulses.
- * Reduce the creep speed.
position.
Battery warning
2116 9F The voltage of the battery for the absolute position | Replace the servo amplifier battery.
detection system is low.
Exces§|ve regepe.r.atlve warning . * Reduce the frequency of positioning.
There is a possibility that regenerative power may . ; .
L . » Change the regenerative brake option to the one with a
2140 EO exceed the permissible regenerative power of the .
s . ) larger capacity.
built-in regenerative brake resistor or the
- ) * Reduce the load.
regenerative brake option.
Overload warning
2141 E1 There is a possibility that overload (error code: | Refer to the manual of the servo amplifier.
2050) or overload (error code: 2051) may occur.
Absolute position counter warning » To reduce the noise, follow the servo amplifier manual.
2143 E3 I,
Absolute position encoder pulses are faulty. * Replace the servo motor.
2144 E4 Parameter warning . . Set the servo parameters correctly.
Parameters are outside the setting range.
Servo forced stop warning .
2146 E6 Servo amplifier input signal EM1 is OFF. Ensure safety and deactivate the forced stop.
If this error occurs after rebooting and initializing the
2147 E7 A watchdog error occurred on the 20SSC-H. 20SSC-H, the module needs repair.
Consult a Mitsubishi Electric distributor.
Cooling fan speed reduction warning ing f i
2148 E8 The rotation speed of the servo amplifier's cooling * Replace the cooling an'c.) the servo amplifier.
. 1 * Replace the servo amplifier.
fan fell below the warning level.
Main circuit OFF warning
2149 E9 The servo ON signal turned ON with the main | Turn the main circuit power ON.
circuit power OFF.
Overload warning 2 . Red'Lfce.the positioning frequency at the specific
S . . . positioning address.
Operation in which a current exceeding the rating
2152 EC : I * Reduce the load.
flow intensity in any of the U, V or W phases of the . .
. » Exchange the servo amplifier/servo motor with one of a
servo motor, is repeated. X
larger capacity.
Output watt excess warning
2153 ED The status in which the output wattage (speed x [+ Reduce the rotation speed of the servo motor.
torque) of the servo motor exceeds the rated |+« Reduce the load.
output.
*1.  This warning is not displayed on MR-J3-70B/100B servo amplifiers with cooling fans.
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13.3 Diagnostics on the PLC Main Unit 2
@
=
The following describes some of the PLC errors from the LED lights on the PLC. g
For details related to the PLC main unit wiring, special auxiliary relays, and special data registers, refer to the 3

following respective manuals.

— FX3u Hardware Edition 1 2
— FX3uc Hardware Edition (Japanese document only) mo
Fale)
N
13.3.1 POWER LED [on/flashing/off] ®3

LED state PLC state Action
Power of the specified voltage is being .
On supplied to the power supply terminal. The power supply is normal. %
«Q
One of the following causes may have §
occurred: =
* Power and current of the specified Check.the supply voltage. ¢
. . . . » After disconnecting cables other than the power cable, turn the power ON
Flashing voltage is not being supplied to the power . ) . . .
supoly terminal again, and check for changes in the state. If no improvement is obtained,
pRYy S Consult a Mitsubishi Electric distributor. A
* Incorrect external wiring.
* Internal errors in the PLC. oUur
; L e T
QD Q
g:ci?r;tdhe following causes may have « If the power is not OFF, check the power supply and the power supply 3 S
*+ The .ower supply is OFF route. g
p pply Lo If power is being supplied correctly, consult a Mitsubishi Electric -
* Incorrect external wiring. S >
off » Power of the specified voltage is not distributor. =
being su IiedF;o the owergsu | After disconnecting cables other than the power cable, turn the power ON
g PP p PRy again, and check for changes in the state. If no improvement is obtained, B
terminal. . L s
. Consult a Mitsubishi Electric distributor. =<
* The power cable is broken. g. 3
13.3.2 BATT LED [on/off] 5

LED state PLC state Action
On The battery voltage is low. Immediately replace the battery.

The battery voltage is higher than the value

off with D8006.

Normal
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13.3.3 ERROR LED [on/flashing/off]

LED state

PLC state

Action

A watchdog timer error may have occurred,
or the hardware of the PLC may be
damaged.

1) Stop the PLC, and turn the power ON again.

If the ERROR LED goes out, a watchdog timer error may have occurred.

Adopt any of the following measures:

- Review the program.
Set the maximum value (D8012) lower than the watchdog timer value.

- Check that the input used for input interrupt or pulse catch is not being
abnormally turned ON and OFF in one scan.

- Check that the frequency of the pulse (duty 50%) input to the high-
speed counter is not exceeding the specified range.

- Add WDT instructions.
Add some WDT instructions to the program, and reset the watchdog
timer several times in one scan.

- Change the watchdog timer value.
Change the watchdog timer setting (D8000) in the program so that the
setting is larger than the maximum value of the scan time (D8012).

2) Remove the PLC and supply the power to it from another power source.
If the ERROR LED goes out, noise may have affected the PLC. Adopt
the following measures:

- Check the ground wiring, and re-examine the wiring route and
installation location.
- Fit a noise filter onto the power supply line.

3) If the ERROR LED does not go out even after measures in 1) and 2) are

adopted, consult a Mitsubishi Electric distributor.

Flashing

One of the following errors has occurred on
the PLC:

« Parameter error

« Syntax error

« Ladder error

Perform PLC diagnosis and program check with the programming tool.

Off

No errors to stop the PLC have occurred.

If the operations of the PLC are abnormal, perform PLC diagnosis and
program check with the programming tool.

An 1/O error, parallel link/communication error, or operation error may have
occurred.
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Appendix A: LIST OF PARAMETERS AND DATA g
o
=
Appendix A-1 Monitor Data List oo
28
EE
BFM Number - Value of Default
Item Description ¥ Reference
X axis Y axis monitor value
BFM #1,#0 E::ON’II #100 Current address (user) |-2,147,483,648 to 2,147,483, 647 (user unit) *1 Decimal - subsection 11.3.1 1 3
BFM s
BFM #3,#2 #103.8102 Current address (pulse) |-2,147,483,648 to 2,147,483,647 PLS Decimal - subsection 11.3.2 §
’ o
7]
BFM Torque limit storing o ) . 5
BFM #5 #4 #1054#104 |value 1 to 10000(x0.1%) Decimal - subsection 11.3.3 @
BFM #6 BFM #106 | Error BFM number Stores error BFM number Decimal - subsection 11.3.4
b0 START terminal input: ON
b1 DOG terminal input: ON ==
b2 INTO terminal input: ON 2 @
BFM #7 BFM #107 | Terminal information b3 INT1 terminal input: ON Bit - subsection 11.3.5 3 S
b4 A terminal input: ON T
b5 ¢B terminal input: ON -
b15 to b6 Not available 2
b0 FLS terminal input: ON B
Servo terminal b1 RLS terminal input: ON . .
BFM#8 BFM#108 information b2 DOG terminal input: ON Bit ) subsection 11.3.6 S5
b15 to b3 Not available § g
BFM #9 BFM #109 | m code number Stores m code number which is ON. Decimal - subsection 11.3.7 %’)- >
=}
BFM BFM Operation speed present Ly . .
#11,#10 #111#110 |value 0 to 2,147,483,647(user unit) Decimal - subsection 11.3.8
BFM BFM Manual pulse generator . .
#1312 #113#112 | input current value -2,147,483,648 to 2,147,483,647 PLS Decimal - subsection 11.3.9
BFM BFM Manual pulse generator . .
#15.414 #115#114 | input frequency -100000 to 100000Hz Decimal - subsection 11.3.10
BFM #16 BFM #116 E:er::t(iecr)r?f the table in Stores the number of the table in operation Decimal - subsection 11.3.11
BFM #17 - Version information Example: In Ver.1.00, K100 is stored. Decimal - subsection 11.3.12
BEM BEM Real current address
(User) -2,147,483,648 to 2,147,483,647(user unit) "' Decimal - |subsection 11.3.13
#21,#20 #121,#120
(Ver.1.20 or later)
BEM BEM Real current address
(Pulse) -2,147,483,648 to 2,147,483,647 PLS Decimal - subsection 11.3.14
#23,#22 #123,#122
(Ver.1.20 or later)
BFM BFM Received target address it) "1 Decimal - subsection 11.3.15
#25 #24 #125#124 | (Ver.1.20 or Iater)'z -2,147,483,648 to 2,147,483,647(user unit) 3.
B Bri Recelved target speed | 5 147,483,648 to 2,147,483 647(user unit) " Decimal - |subsection 11.3.16
#27 #26 #127,#126 | (Ver.1.20 or later) PITEES PTEES
b0 READY/BUSY
b1 During forward rotation pulse output
b2 During reverse rotation pulse output
b3 Zero return completed
b4 Current value overflow
b5 Error occurrence
b6 Positioning control completion
b7 Standby for remaining travel distance
BFM #28 BFM #128 | Status information at stop Bit - subsection 11.3.17
b8 m code is ON
b9 Unit ready
b10 During servo parameter transfer
b11 Saving to flash memory
b12 Initializing buffer memory
b13 During operation speed change
b14 During target address change
b15 During table operation execution
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BFM Number i Value of | Default
Item Description . Reference
X axis Y axis monitor value
BFM #29 BFM #129 | Error code Stores the error code Decimal - subsection 11.3.18
BFM #30 - Model code Stores the model code of 20SSC-H Decimal K5220 |subsection 11.3.19
. . b0 Positioning parameter change
BFM#32 |BFM #132 (S\;aetr”f 'Z’g‘:r”?:tt;‘:;‘ 2 completion flag Bit - |subsection 11.3.20
o b15to b1  Not available
BFM BFM Deviation counter value | Deviation counter value of servo amplifier (PLS) Decimal - subsection 11.3.21
#51450  |#151,#150 P >
BFM BFM Motor rotation speed Rotation speed of servo motor (x0.1 r/min.) Decimal - subsection 11.3.22
#53,#52 | #153, #152 P P : ' ~
BFM #54 BFM #154 | Motor current value Current value of servo motor (x0.1%) Decimal - subsection 11.3.23
BFM BFM Software number of i .
#61t0#56 | #161 to#156 | servo amplifier Stores software number of servo amplifier ASCII code - subsection 11.3.24
BFM #62 BFM #162 ﬁjgse;iarameter error Stores parameter number of servo parameter Decimal - subsection 11.3.25
b0 Zero phase passed
BFM#63 |BFM #163 b2,61 Not available Bit - |subsection 11.3.26
b3 Zero speed
b15to b4  Not available
b0 Ready ON
b1 Servo ON
Servo status b6tob2  Not available
b7 Servo alarm is arising
BFM #64 BFM #164 b11tob8  Not available Bit - subsection 11.3.26
b12 In-position
b13 Torque is limited
b14 Absolute position is lost
b15 Warning is arising
BFM #65 |BFM#165 |Regenerative load ratio |Regenerative load ratio(%) Decimal - subsection 11.3.27
BFM #66 |BFM #166 | Effective load torque Effective load torque (%) Decimal - subsection 11.3.28
BFM #67 |BFM #167 |Peak torque ratio Peak torque ratio (%) Decimal - subsection 11.3.29
BFM #68 BFM #168 | Servo warning Code Stores servo warning number Decimal - subsection 11.3.30
BFM BFM - - . .
471 470 #171.4170 Motor feedback position | Motor feedback position (PLS) Decimal - subsection 11.3.31
b0 Flag indicating parameter update is
completed
BFM #72 BFM #172 | Servo status 2 b1 Parameter updating flag Bit - subsection 11.3.32
b2 Parameter update request flag
b15 to b3 Not available
BFM Flash memory write Number of writing to flash memory . .
#91,#90 B count (max:100,000 times) Decimal ) subsection 11.3.33

*1. For details on the user units, refer to the section given below.

*2.  Variable speed operation is not supported.

— Refer to Section 7.9
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@
g
BFM number
Item Description/Setting range 2GS Reference é
X axis Y axis value <
BFM BFM
#501 4500 | #601#600 | argetaddresst -2,147,483,648 to 2,147,483,647 (user unit) KO  |subsection 11.4.1 1 2
BFM BFM % m
i ) 1 +2 i =
4503 #502 | #603 #602 Operation speed1 1t0 2,147,483,647 (user unit) K1  |subsection 11.4.2 §§
Q
BFM BFM Target address?2 it) "1 KO |subsection 11.4.3 ®3
#505 504 #605 #604 [¢] -2,147,483,648 to 2,147,483,647 (user unit) 4.
BFM BFM
. R .
#507 #506 | #607 #606 Operation speed2 1to 2,147,483,647 (user unit) K1 subsection 11.4.4 1 3
BFM #508 |BFM #608 |Override setting 1 to 30000(x0.1%) K1000 |subsection 11.4.5
- =
BFM#510 |BFM #610 I;Lq:e output setting | 1 10000(x0.1%) KO |subsection 11.4.6 &
o
7]
BFM BFM % g
iy 12 i 1%
45134512 | #613#612 Speed change value |1 to 2,147,483,647 (user unit) K1 |subsection 11.4.7
BFM BFM I:;%ezp:aﬁtlgn it) ™1 KO |subsection 11.4.8
#515#514 | #615#614 g -2,147,483,648 to 2,147,483,647 (user unit) 4.
(address)
T S5
BFM BFM -(I:—I?;%eiap\?sjﬁlgn it) "1 KO |subsection 11.4.9 g e
#517 #516 | #617 #616 g -2,147,483,648 to 2,147,483,647 (user unit) 4. 3
(speed) %
b0  Error reset “g’-
b1 STOP (Deceleration stop)
b2 Forward rotation limit (LSF) B
b3 Reverse rotation limit (LSR)
b4  Forward rotation JOG 35
b5 Reverse rotation JOG % g.
b6 Mechanical zero return command g._ >
. b7 Not available . S
BFM #518 |BFM#618 | Operation command 1 b8 Relative/absolute address specification HO000 |subsection 11.4.10
b9 START command
b10 Simultaneous START flag
b11 m code OFF
b12 Change command in operation disabled
b13 Speed change command in positioning operation
b14 Target position change command in positioning operation
b15 Not available
b0 Remaining distance operation cancel command
b1 System reset command (Ver.1.10 or Iater)*3
b3, b2 Not available
b4 Positioning parameter enable command
b5 Not available
b6 Mode selection for the Interrupt 1-speed constant
BFM #519 BFM #619 | Operation command 2 quantity feed (Ver.1.10 or later) HO000 |subsection 11.4.11
b7 Not available
b8 Servo OFF command
b9 Servo parameter transfer command
b10 Gain change command
b11 Servo parameter update stop (Ver.1.10 or later)
b15 to b12 Not available
b0 1-speed positioning
b1 Interrupt 1-speed constant quantity feed
b2 2-speed positioning
b3 Interrupt 2-speed constant quantity feed
b4 Interrupt stop
Operation pattern b5 Variable speed operation
BFM #520 |BFM #620 p . P b6 Manual pulse generator operation HO000 |subsection 11.4.12
selection ) . :
b7 Linear interpolation
b8 Linear interpolation (interrupt stop)
b9 Table operation (individual)
b10 Table operation (simultaneous)
b11 Reciprocal movement instruction (Ver.1.10 or later)
b15 to b12 Not available
Table operation start .
BFM #521 | BFM #621 number 0 to 299 KO subsection 11.4.13
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BFM number

X axis

Y axis

Item

Description/Setting range

Default
value

Reference

BFM #522

Control command
enable/disable

Model code: control command enabled
Other than model code: control command disabled

KO

subsection 11.4.14

BFM #523

Control command

b0

b1

b2

b3

b4

b5

b6

b7
b8

b9

b10

b11

b12

b13

b14

b15

Stores positioning parameters of X axis (BFM#14000 to
BFM #14199) to flash memory

Stores positioning parameters of Y axis(BFM#14200 to
BFM #14399) to flash memory

Stores table information of X axis (BFM #1000 to

BFM #3999) to flash memory

Stores table information of Y axis (BFM #4000 to

BFM #6999) to flash memory

Stores table information of XY axes (BFM #7000 to

BFM #12999) to flash memory

Stores servo parameters of X axis (BFM #15000 to

BFM #15199) to flash memory

Stores servo parameters of Y axis (BFM #15200 to

BFM #15399) to flash memory

Not available

Initializes positioning parameters of X axis (BFM #14000 to
BFM #14199)

Initializes positioning parameters of Y axis (BFM #14200 to
BFM #14399)

Initializes table information of X axis (BFM #1000 to

BFM #3999)

Initializes table information of Y axis (BFM #4000 to

BFM #6999)

Initializes table information of XY axes (BFM #7000 to

BFM #12999)

Initializes servo parameters of X axis (BFM #15000 to

BFM #15199)

Initializes servo parameters of Y axis (BFM #15200 to

BFM #15399)

Not available

H0000

subsection 11.4.15

BFM
#525,#524

BFM
#625,#624

Manual pulse input
magnification
(numerator)

1 to 1,000,000 times

K1

subsection 11.4.16

BFM
#527 #526

BFM
#627 #626

Manual pulse input
magnification
(denominator)

1 to 1,000,000 times

K1

subsection 11.4.17

BFM #528

BFM #628

MPG response
(Ver. 1.10 or later)

1to 32767

K4

Subsection 11.4.18

BFM #529

MPG input selection
(Ver. 1.10 or later)

0: X input - X opr /Y input - Y opr
1: Xiinput - Y opr
2: Xinput - X and Y opr

KO

Subsection 11.4.19

BFM #530

BFM #630

Ring operation rotation
direction for absolute

address
(Ver. 1.10 or later)

0: Direction for shorter rotation

1: Direction where the current value increases (clockwise)

2: Direction where the current value decreases
(counterclockwise)

KO

Subsection 11.4.20

*1. For details on the user units, refer to the section given below.

*2. -2,147,483,648 to 2,147,483,647 with Variable Speed operation.
*3. BFM #619 (b1) is not available.

— Refer to Section 7.9
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BFM number Table L . Default | Refe-
Item Description/Setting range
X axis Y axis XY axis number value | rence
BFM ) BFM Position data x Positioning: K-1
#1001,41000 #7001,47000 2,147,483,648 to 2,147,483,647
(user unit) “
Present address changing:
BFM BFM Position dat -2,147,483,648 to 2,147,483,647 .
- #4001,#4000 |#7003,#7002 ostiondalay 1 user unit)"" ”
Dwell: 0 to 32,767 (x10ms)
Jump: 0 to 299
BFM BFM
#1003,#1002 ; #7005 #7004 0 Speed data x . KA
] BEM BEM Soond dota 1 to 50,000,000 (user unit) -
#4003,#4002 | #7007 #7006 P y
) ) BFM Center coordinate i, Ko
#7000,47008 radius r 2,147,483,648 to 2,147,483,647
BFM ) | (user unit) "
- - 4701147010 Center coordinate j K-1
BFM #1004 |BFM #4004 | BFM #7012 Operat";gr:”fmma' Sets operation/command (-1 to 99) "2 K-1
BFM #1005 BFM #4005 BFM #7013 m code information | Stores m code in execution K-1
BFM BFM I,
#1011,#1010 - #7021 #7020 Position data x K-1
BFM BFM -
- #4011 #4010 | #7023 #7022 Position data y K-1
BFM BFM
#1013,#1012 . #7025 #7024 Speed data x K1
BFM BFM ,
- #4013,#4012 | #7027 #7026 1 Speed data y Same as table number 0 K-1 S*ﬁ“g"
) ) BFM Center coordinate i, Ko '
#7029,#7028 radius r
BFM -
- - 4703147030 Center coordinate j K-1
BFM#1014 |BFM #4014 |BFM #7032 Operation K-1
information
BFM #1015 BFM #4015 BFM #7033 m code information K-1
BFM BFM I
#3991 #3990 . #12981 #12980 Position data x K1
BFM BFM N
- #6991 #6990 | #12983 #12982 Position data y K1
BFM BFM
#3993 #3992 - #12985 #12984 Speed data x K-1
BFM BFM
- #6993#6992 | #12987,#12986 | 299 Speed data y Same as table number 0 KA
) ) BFM Center coordinate i, Ko
#12989 #12988 radius r
BFM -
- - #12991 #12990 Center coordinate j K-1
BFM #3994 |BFM #6994 | BFM #12992 Operation K-1
information
BFM #3995 | BFM #6995 | BFM #12993 m code information K-1

*1.

For details on the user units, refer to the section given below.
— Refer to Section 7.9
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*
N

CeNouARNN_OS L

The operation information includes the following items.

: No processing (NOP)

m code (NOP)

End (END)

1-speed positioning (DRV_X)

1-speed positioning (DRV_Y)

1-speed positioning (DRV_XY)

Interrupt 1-speed constant quantity feed (SINT_X)
Interrupt 1-speed constant quantity feed (SINT_Y)
Interrupt 1-speed constant quantity feed (SINT_XY)
2-speed positioning (DRV2_X)

2-speed positioning (DRV2_Y)

2-speed positioning (DRV2_XY)

. Interrupt 2-speed constant quantity feed (DINT_X)

. Interrupt 2-speed constant quantity feed (DINT_Y)

. Interrupt 2-speed constant quantity feed (DINT_XY)
. Interrupt stop (INT_X)

. Interrupt stop (INT_Y)

. Interrupt stop (INT_XY)

: Multi speed operation (DRVC_X)

: Multi speed operation (DRVC_Y)

19:
20:
21:
22:

23:
24:

25:
26:
27:
90:
91:
92:
93:
94:
95:
96:

Linear interpolation (LIN)

Linear interpolation (interrupt stop) (LIN_INT)
Circular interpolation (center, CW direction)(CW_i)
Circular interpolation

(center, CCW direction) (CCW_i)

Circular interpolation (radius, CW direction) (CW_r)
Circular interpolation

(radius, CCW directio) (CCW_r)

Mechanical zero return operation (DRVZ_X)
Mechanical zero return operation (DRVZ_Y)
Mechanical zero return operation (DRVZ_XY)
Current address change (SET_X)

Current address change (SET_Y)

Current address change (SET_XY)

Absolute address specification (ABS)

Relative address specification (INC)

Dwell (TIM)

Jump (JMP)
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BFM number _n . Default
Item Description/Setting range Reference
X axis Y axis value
b1,b0  System of units (user unit)*1
(motor, mechanical, composite system)
b3,b2 Unit of measurement for the user units
(um, Ccm/min, 104inch, inch/min, mdeg, 10deg/min)
b5,b4 Position data magnification (1 to 1000 times)
BFM BFM ; b9to b6  Not available i
Operation parameter 1 H0000 subsection 11.1.1
#14000 #14200 b10 Zero return direction
b11 Acceleration/deceleration mode
b12 DOG input logic
b13 Zero-phase signal count start timing
b14 Not available
b15 STOP mode
b0 Servo end check enabled/disabled
b1 Servo ready check enabled/disabled
b2 Zero return interlock setting enabled/disabled
b3 Ring counter setting (Ver. 1.10 or later)
b4 Sudden stop selection (STOP command)
sudden stop / Normal deceleration stop
(Ver.1.20 or later)
b5 Sudden stop selection (software limit)
sudden stop / Normal deceleration stop
BFM BFM ) (Ver.1.20 or later) i
#14002 #14202 Operation parameter 2 b6 Sudden stop selection (PLC limit) HO0007 subsection 11.1.2
sudden stop / Normal deceleration stop
(Ver.1.20 or later)
b7 Sudden stop selection (Servo amplifier limit)
sudden stop / Normal deceleration stop
(Ver.1.20 or later)
b13 to b8 Not available
b14 Interpolation gear ratio selection (Ver. 1.20 or Iater)*2
b15 BFM servo parameter transfer mode (Ver. 1.10 or
later)
BFM BFM
#14005, |[#14205, |Pulse rate 1 to 200,000,000 PLS/REV K262,144 |subsection 11.1.3
#14004 #14204
BFM BFM
#14007, |#14207, |Feedrate 1 to 200,000,000 (um/REV, 10-4inch/REV, mdeg/REV) K52,428,800 |subsection 11.1.4
#14006 #14206
BFM BFM
#14009, #14209, Maximum speed 1to 2,147,483,647 (user unit) 1 K4,000,000 |subsection 11.1.5
#14008 #14208
BFM BFM
#14013, [#14213, |JOG speed 1 to 2,147,483,647 (user unit) "' K2,000,000 |subsection 11.1.6
#14012 #14212
BFM BFM JOG command .
#14014  |#14214 | determination time | ° 109000 ms K300 |subsection 11.1.7
BFM BFM L .
#14018 #14218 Acceleration time 1 to 5000 ms K200 subsection 11.1.8
BFM BFM S .
#14020 #14220 Deceleration time 1 to 5000 ms K200 subsection 11.1.9
BFM BFM Interpolation time .
#14022 #14222 constant 1 to 5000 ms K100 subsection 11.1.10
BFM BFM Zero return speed
#14025, |#14225, (high s eed)p 1 to 2,147,483,647 (user unit) ! K4,000,000 |subsection 11.1.11
#14024  |#14224 9n sp
BFM BFM Zero return speed
#14027, |#14227, (creep) P 1 to 2,147,483,647 (user unit) "1 K100,000 |subsection 11.1.12
#14026  |#14226 P
BFM BFM Mechanical zero-point
#14029, |[#14229, address P -2,147,483,648 to 2,147,483,647 (user unit) " KO subsection 11.1.13
#14028 #14228
BFM BFM . .
#14030 #14230 Zero signal count 0 to 32767 PLS K1 subsection 11.1.14
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BFM number Default
. . Item Description/Setting range Reference
X axis Y axis value
BFM BFM Selects zero return mode )
#14031 |#1423¢ |4erOreturn mode (DOG, Data set, Stopper #1, Stopper #2) KO subsection 11.1.15
BFM BFM Servo end evaluation .
#14032 #14232 time 1 to 5000 ms K5000 subsection 11.1.16
BFM BFM L Sets upper limit of software limit
#14035, |[#14235, |Software limit (upper) o KO
#14034 #14234 -2,147,483,648 to 2,147,483,647 (user unit)
subsection 11.1.17
BFM BFM L Sets lower limit of software limit
#14037, #14237, Software limit (lower) o+ KO
#14036 #14236 -2,147,483,648 to 2,147,483,647 (user unit)
BFM BFM . .
#14038 #14238 Torque limit value 1 to 10000(x0.1%) K3000 subsection 11.1.18
BFM BFM Zero return torque limit )
#14040 | #14240  |value 1 to 10000(<0.1%) K3000 subsection 11.1.19
b0 Use/ not use FLS, RLS signal servo amplifier
b1 Use/ not use DOG signal of servo amplifier
BFM BFM . . b7 to b2 Not available .
#14044  |#14244 | EXtermalinputselection o FLS/RLS signal logic of servo amplifier HO100 | subsection 11.1.20
b9 DOG signal logic of servo amplifier
b15 to b10 Not available
BFM BFM RirTg counter upper Sets the ring counter upper limit value .
#14101, #14301, limit value 1o 2 147 483 646 " K359,999 |subsection 11.1.21
#14100  |#14300 | (Ver. 1.10 or later) 102,147,483,646 (user unit)
BFM BFM S:gejzrr]a?it::time Sets the sudden stop deceleration time K100 subsection 11.1.22
#14102 #14302 1 to 5000 ms o
(Ver. 1.20 or later)
Sudden stop
BFM BFM interpolation time Sets the sudden stop interpolation time constant .
#14104  |#14304 | constant 1 to 5000 ms K80 subsection 11.1.23
(Ver. 1.20 or later)
Positioning completion
BFM BFM signal output waiting Sets the positioning completion signal output waiting time )
#14106  |#14306  |time 0 to 5000 ms KO subsection 11.1.24
(Ver. 1.20 or later)
*1. For details on the user units, refer to the section given below.
*2. BFM # 14202 (b14) is not available.

— Refer to Section 7.9
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Appendix A-5 Servo Parameters List

Appendix A-5 Servo Parameters List 2
@
&
BFM number
Item Settings 2GS Reference é
X axis Y axis value =
BFM BFM Servo amplifier series Setting of servo amplifier series connected to 20SSC-H KO
#15000 #15200 P 9 P 12
BFM BFM . . . T . ) mo
#15002 #15202 Regeneration option Setting of with/without regeneration option HO0000 §§
o L
BFM BFM Absolute position ) o ) o3
#15003 #15203 detection system Setting of with/without absolute detection system HO0000
BFM BFM Selecting functions A-1 Settlr)g of with/without emergency stop input (EMI) to servo HO000
#15004 #15204 amplifier 1 3
BFM BFM Auto tuning mode Setting of gain adjustment H0001 |subsection 11.2.1
#15008 #15208 ¢ g ofgain adj - =]
«Q
BFM BFM . ) . . 3
#15009 #15209 Auto tuning response Setting of auto tuning response (low to high) K12 %
ow
BFM BFM "
#15010 #15210 In-position range 0 to 50000 PLS K100
BFM BFM Rotation direction Setting of rotation direction (CCW/CW) when viewed from the KO
#15014 #15214 selection servo motor load
o
BFM BFM L @
#15015 #15215 Encoder output pulses 1 to 65535 PLS/REV K4000 % o
BFM BFM Adaptive tuning mode . L ) 5
#15019 #15219 (Adaptive filter 2) Setting of adaptive filter tuning KO §
Vibration suppression B
BFM BFM control tuning mode . I . .
#15020 #15220 (advanced vibration Setting of vibration suppression control tuning mode KO _
suppression control) g~ g
35
BFM BFM . DS
#15022 #15022 Feed forward Gain 0 to 100% KO g
Ratio of load inertia
BFM BFM .
#15024 #15224 morqent to servo motor |0 to 3000 (x0.1 time) K70
inertia moment
BFM BFM .
#15025 #15225 Model loop gain 1 to 2000rad/s K24
BFM BFM " .
#15026 #15226 Position loop gain 1 to 1000rad/s K37
BFM BFM .
#15027 #15097 Speed loop gain 20 to 50000rad/s K823
BFM BFM Speed integral
#15028 #15228 compensation 110 10000(x0.1ms) K337 subsection 11.2.2
BFM BFM Speed differential
#15029 #15229 compensation 0to 1000 K980
BFM BFM Machine resonance
#15031 #15231 suppression filter 1 100 to 4500Hz K4500
BFM BFM . ) )
#15032 #1523 Notch shape selection 1 | Setting of notch form (depth, width) H0000
BFM BFM Machine resonance
#15033 #15233 suppression filter 2 100 to 4500Hz K4500
BFM BFM . Settings of validity for machine resonance suppression filter 2
#15034 #15234 Notch shape selection 2| '\ ich shape (depth, width of notch) H0000
BFM BFM )
#15036 #15236 Low-pass filter 100 to 18000rad/s K3141
Vibration suppression
BFM BFM —_—
#15037 #15237 V|br‘at|on frequency 1 to 1000(x0.1Hz) K1000
setting
Vibration suppression
BFM BFM
#15038 #15238 sRe(etfizr;ance frequency 1 to 1000(x0.1Hz) K1000
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BFM number
Item Settings L Reference
X axis Y axis value
BFM BFM Low-pass filter selection | Selects setting method (auto/manual) of low-pass filter H0000
#15041 #15241 P 9 P
BFM BFM Slljlgh:evslks):'j:(::r;ntrol Selects slight vibration suppression control (validity of the HO000
#15042 #15242 ppre function, PI-PID switching method)
selection
BFM BFM Gain changing selection | Setting of the selection/condition for gain changin H0000
#15044 #15244 ging & g ging
BFM BFM . . - .
#15045 #15245 Gain changing condition |0 to 9999 (kpps, PLS, r/min) K10
BFM BFM Gain changing time
#15046 #15246 constant 010100 ms K1
Gain changing
BFM BFM Ratio of load inertia .
#15047 #15247 moment to servo motor 010 3000 (x0.1 time) K70
inertia moment subsection 11.2.2
BFM BFM Gain changing
#15048 #15248 Position loop gain 110 2000 rad/s K37
BFM BFM Gain changing
#15049 #15249 Speed loop gain 20 0 50000 rad/s K823
Gain changing
BFM BFM )
#15050 #15250 Speed |ntegra| 1 to 50000 (x0.1ms) K337
compensation
Gain changing
BFM BFM Vibration suppression
#15051 #15251 control Vibration 1101000 (0.1Hz) K1000
frequency setting
Gain changing
BFM BFM Vibration suppression
#15052 #15252 control Resonance 1101000 (x0.1Hz) K1000
frequency setting
BFM BFM Error excessive alarm
#15064 #15264 level 110200 REV K3
BFM BFM Electromagnetic brake
#15065 #15265 sequence output 010 1000 ms KO
BFM BFM Encoder output pulses N .
#15066 #15266 selection Selects the direction/setting for encoder pulse output H0000
BFM BFM . ) ) . . .
#15067 #15267 Function selection C-1 Selection of serial encoder cable (2-wire or 4-wire type) HO0000
BFM BFM . ) - . .
#15068 #15268 Function selection C-2 Selects validity for operations without motor KO
BFM BFM . .
#15070 #15270 Zero speed 0 to 10000 r/min. K50 subsection 11.2.3
BFM BFM . ) ) .
#15072 #15272 Analog monitor output 1 | Setting of output signal to analog monitor 1 H0000
BFM BFM . ) . .
#15073 #15273 Analog monitor output 2 | Setting of output signal to analog monitor 2 HO0000
BFM BFM Analog monitor 1
#15074 #15274 Offset -999 10 999 mv KO
BFM BFM Analog monitor 2
#15075  |#15275 Offset -999 10 999 mv KO
BFM BFM . . Select the home position setting condition in the absolute
#15080 #15280 Function selection C-4 position detection system Ki
BFM BFM Output signal device Setting of output signal to the connector (CN3-13 pin) of servo HO005
#15102 #15302 Selection 1 (CN3-13) amplifier
BFM BFM Output signal device Setting of output signal to the connector (CN3-9 pin) of servo .
#15103 #15303 Selection 2 (CN3-9) amplifier H0004 | subsection 11.2.4
BFM BFM Output signal device Setting of output signal to the connector (CN3-15 pin) of servo H0003
#15104 #15304 Selection 3 (CN3-15) amplifier
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Appendix B-1 Version Information mo
@3
Appendix B-1-1 Version check method
The version of 20SSC-H can be checked by the following method. 1 3
1) In the 20SSC-H, users can obtain the 20SSC-H version information by monitoring buffer memory #17 o
(decimal number). e
2) The Version of the product can be seen from the manufacturer's serial number "SERIAL" indicated on the %’
label adhered to the right side of the product.
4 N\
AMITSUBISHI - PRogammeLe A
. , mMoDEL FXsu-20SSC-H SWE
_Right side | ooy eR suPPLY : 24vDC %g 2
IND. CONT. EQ. C”%J;'?IEPWC € é’
SERIAL No. 670001 | V1.20 ! 3

MITSUBISHI ELECTRIC COFPORATION
\MADE IN JAPAN JY550D21301A /

UOISIBA

uoljewou|

Appendix B-1-2 Version Upgrade History

The 20SSC-H has undergone the following upgrades.

Version Contents of version upgrade
Ver.1.00 First product
Ver.1.10 » Reciprocal movement instruction added to Positioning Operation Patterns

* Ring counter setting added
- Ring operation rotation direction for absolute address
» Mode Selection added to the Interrupt 1-speed Constant Quantity Feed
» The following functionalities added to MPG Input Operation
- MPG Response
- Torque Limit
- MPG Input Selection
» Servo Parameter Transfer Mode added
+ System Reset added
* The servo parameter update stop command function is added

Ver.1.20 » Sudden stop selection added

* Interpolation gear ratio selection

* Real current value monitor added

» Positioning completion signal output waiting time added
* Received target address added

* Received target speed added

» Positioning completion signal output waiting time added
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Warranty

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

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

[Gratis Warranty Term]

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

[Gratis Warranty Range]

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

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

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

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

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

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

e) Relay failure or output contact failure caused by
usage beyond the specified Life of contact
(cycles).

f) Failure caused by external irresistible forces such
as fires or abnormal voltages, and failure caused
by force majeure such as earthquakes, lightning,
wind and water damage.

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

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

2. Onerous repair term after discontinuation of

production

1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

2)  Product supply (including repair parts) is not available
after production is discontinued.

Overseas service

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

Exclusion of loss in opportunity and secondary
loss from warranty liability

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

Changes in product specifications

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

Product application

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

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

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

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

Date Revision Description
12/2005 A First Edition
1/2006 B » "Power-on Timing" added [Subsection 5.2.1]
+ Clerical Error Correction
[Subsection 3.4.1, 8.1.4, 8.1.5, 8.3.1, 8.3.3, 9.2.1, Section 9.9, 12.4, Appendix A-1,
Appendix A-3]
4/2006 C * The Error Code (2013) content and countermeasures added
[Subsection 13.2.3]
+ Clerical Error Correction
2/2007 D * UL, cUL Compliance added
» Supported in Ver.1.10
» Reciprocal movement instruction added to Positioning Operation Patterns
[Section 9.12]
* Ring counter setting added [Section 7.7]
- Ring operation rotation direction for absolute address
* Mode Selection added to the Interrupt 1-speed Constant Quantity Feed
[Subsection 9.3.1, 9.3.2]
* The following functionalities added to MPG Input Operation [Section 8.3]
- MPG Response
- Torque Limit
- MPG Input Selection
» Servo Parameter Transfer Mode added [Subsection 6.3.3]
» System Reset added [Subsection 6.3.4]
» The servo parameter update stop command function is added (Subsection 6.3.3).
* User's Manual error corrected
7/2007 E * Supported in Ver.1.20

Sudden stop selection added [Section 7.5]

Cautions for interpolation operation [Subsection 7.10.3]

The following functionalities added to positioning parameters [Section 11.1]

- Operation parameter 2 b4 : Sudden stop selection (STOP command)
b5 : Sudden stop selection (software limit)
b6 : Sudden stop selection (PLC limit)
b7 : Sudden stop selection (Servo amplifier limit)
b14 : Interpolation gear ratio selection

- Sudden stop deceleration time

- Sudden stop interpolation time constant

- Positioning completion signal output waiting time

The following functionalities added to monitor data [Section 11.3]

- Real current address (User)

- Real current address (Pulse)

- Received target address

- Received target speed

- Status information 2 b0 : Positioning parameter change completion flag

Version Information added [Appendix B]
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