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INTRODUCTION

This manual describes the motion control module (SVB module), one of the modules of
Machine Controller CP-9200SH (hereafter called "CP-9200SH").

The SVB module can be connected with servos and VOs by means of high-speed field
network MECHATROLINK (hereafter called "MECHATROLINK") and with CP-216
transmission-capable inverters (VS-616GS5, VS-676H5) by means of CP-216 transmission.
The number of connected stations is dependent on the parameter setting and slave equipment.

This manual describes the software of the SVB module (basic specifications, functions,
examples of user programs, and motion parameters).

For the hardware of the SVB module (outside drawing, indicator lamps, setting switches, and
connectors), refer to the Machine Controlier CP-9200SH User’s Manual (STE-C879-40. 1.

The CP-717, which is described in the document, refers to the Control Pack CP-717
(hereafier called "CP-717"), one of the peripheral units of CP-9200SH.

Refer to the following CP-9200SH-related documents.

< Relevant manuals >

Manual No. Manual name
SIE-C873-16.4 FDS Systemn Installation Manual
SIE-C877-17.4 Controt Pack CP-717 Operation Manual Vol.1
SIE-C877-17.5 Control Pack CP-717 Operation Manual Val.2
TOE-CB77-17.7 | Control Pack CP-717 Instructions
CHE-C879-40 Ultra-high Speed Machine Controller CP-9200SH
KAE-C879-40 Super-high Speed Machine Controller CP-9200SH
SIE-C879-40.1 Machine Controller CP~9200SH User's Manual

SIE-C879-40.3 Machine Controller CP-9200SH Programming Manual
SIE-CB79-40.4 Machine Controller CP-9200SH/PO-01Motion Controller User's Manual .

@ Windows 95 and Windows NT4.0 are trademarks of Microsoft corporation, USA,
@ Ethernet is a registered trademark of Xerox USA Corp.



SAFETY PRECAUTIONS

@ For correct use, be sure to read the Instruction and Maintenance Manuals, this supplementary manual, and other attach
documents thoroughly before use (installation, operation, maintenance, inspection, etc.). Also, be sure to use t
equipment only after acquiring a thorough knowledge of the equipment, safety information, and all precautions.

Be sure to store the documents in a place where they may be readily available for anyone using the device.

@ "Safety Symbols Used in this Manual - :

In this manual, the follomng symbols are used according to the descnptlons on safety.

A\ WARNING' - O Waming _ :

Indicates cases where erroneous handling may lead to a dangerous ‘situatios
. mvoIvmg serious mjury or death, .

A CAUTION O Caution

Indicates cases where erroneous handlmg may lead to a dangerous situatios
involving light or medium injury or material damage. .

® PROHIBITED O Prohibted

Indicates prohibited actions which may otherwise lead to serious consequenccs

@ MANDATORY O Mandatory
Indicates that grounding must be prov;ded

@ In this manual, matters that do not correspond to "WARNING " or "CAUTION" should be adhered to by the user a
are indicated next to the relevant items.



SAFETY PRECAUTIONS

1 INSTALLATION

/\ WARNING

@ Be sure to perform installation and removal after turning OFF the power.
There is danger of electric shock, serious injury, or death if work is performed with the power ON.

/A CAUTION

@ Use this product in an environment described in the Machine Controller CP-9200SH User’s Manual (SIE-
C879-40.1).

Electric shock, fire, or malfunction may occur if this product is used in an environment with high temperature, high
humidity, dust, corrosive gas, vibration, or shock.
Specifically, avoid use in the following environments.

*  Places exposed 1o direct sunlight or places where the ambient temperature falls outside the range, 0 to +55T.

* Places where the relative humidity falls outside the range of 5 to 95%, and places where dew condensation may
occur due to sudden changes in humidity.

* Places with corrosive gas or flammable gas.

* Places where vibration or shock may be transmitted directly to CP-9200SH.

* Places where this product may get splashed with water, oil, chemicals, etc.

@ This product should be installed in accordance with the instructions described in the Instruction Manual.
Improper installation may cause an accidental fall, failure, or malfunction.

@ Fasten mounting screws securely SRS A RN
Be sure to securely fasten the mounting screws for ENHHHBHHEHHER
CP-9200SH and the fixing screws for terminal BlB|alaaiA(B|E \
blocks so as not to allow them to loosen. 0 DD olotalolalola D U I]
A loose screw may result in the malfunction of the - l:l H niooioooioin
CP-9200SH. 0 U [I D
o ojolojelojoioio|o )
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(@ Install this product correctly.
Incorrect installation may lead 1o abnormal heat generation and failure.
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@ Do not put foreign matter such as wire strips into the unit.
Such matter may cause fire, failure, or malfunction.




2 WIRING-

A\ CAUTION

@ Connect the power supply conforming to the rated power.

_Connecting a power source not confoi‘ming to the rated power may cause fire.- o .
CP-9200SH supply voltage -

For the PS-01 power supply

. 85 VACto 132 VAC
- or 90 VDC to 140 VDC

For the PS-02 power supply
170 VAC 10 230 VAC

.For the P5-03 power supply
19.2 VDC t0 28.8 VDC

@ Only qualified personnel shouid be allowed to work with wiring with the manual ' - l
Improper wiring may cause electric shock,, failure, or fire. N

CONNECT THE INTERFACE SECURELY! ) '

@ Insert and fix the connectors of the various interface cables to be connected to CP-92005H secureiy‘.

WHAT SHOULD BE DONE WHEN POWER SUPPLY IS UNSTABLE?

@ When power supply is unstable, connect a line filter Fhen PS-01 is used. -
to the power supply line. - Line

This will prevent malfunction of the CP-92OOSH as a PS-01 ’ , filter |

result of noise. ‘ (100 VAC, or 100 VDC)

SR : ¥hen PS-02 is used. :

' [Ps-02 (200 vaC) L

When PS-03 is used.
[Ps-03 (24 vi) | -

TRLPOWER

LAY THE EXTERNAL WIRING CORRECTLY

@ Select the I/O lines (external wiring) for connecting CP-9200SH with extemal equipment in consscler{atlon of

the following. © (Wire rack)
» Mechanical strength .
« Influence of noise
« Wiring distance - ‘ ) ' _
. Signal voltage, etc. ' ' Power line 1)2::::;" Analog, eic.
' eircuit
Lay and wire IO lines apart from power lines at the
" interior and exterior of the control panel. .
Separator :

This will help in reducing the influence of noise. :




SAFETY PRECAUTIONS

3 PRECAUTIONS UPON USE

A\ WARNING

@ Do not touch the terminals while the power is ON.
There is danger of electric shock.
@ Provide an emergency stop circuit, interlock circuit, etc., at the exterior of CP-9200SH.

When it is anticipated that a failure of the CP-9200SH may cause operators to be hurt or products or peripheral
units to be damaged, incorporate an emergency stop circuit or interlock circuit outside the CP-9200SH.

To start up the CP-9200SH by connecting a machine, make sure that the CP-9200SH can be stopped at any time
for an emergency. '

(Example) R —
Use relays having high contact reliability.

Use our Bestact relay or its §i\$ =

equivalent, or low-level relay
with two-point grounding
parallel connection. {

1-1 CACR-SROCIBE type

1-26 (N ~-0T)

/ 1-41(P-CT
Provide limit switches before

the limit points on both sides
of the machine.

1-58
Servo Alarm (OFF with alarm)

1-3%

/A CAUTION

@ Changing the program, performing forced output, and performing operations such as RUN, STOP, etc.,
while CP-9200SH is running may cause program errors and operation errors which may lead to machine
damage or to accidents.

Perform these upon adequate verification and with the utmost care.

A CAUTION

@ Turn ON the power in proper order.

An erToneous order may lead to machine damage or an accident.

Turn ON the power of the SERVOPACK first!
First, turn ON the power of the SERVOPACK.
If CP-9200SH is started in advance, the system may malfunction or be damaged due to delays
in input-output signals of the SERVOPACK. _ ,
Turn ON the power of the SERVOPACK simultaneously or in advance of the CP-9200SH.




4 MAINTENANCE AND DISPOSAL

A\ WARNING.

@ Connect plus © and minus © poles of the battery correctly.

There is danger of explosion or fire.

Do not charge, disassemble, heat up, throw into fire, or short-circuit the battery. '

& CAUTION .

@ Handle the product as industrial waste upon disposal.

® PROHIBITED

@ Do not disassemble or modify.
There is danger of fire, failure, or malfunction.

PAY ATTENTION TO THE BATTERY LIFE.

@ Pay attention to the battery life. |
Lighting of the Battery Alarm lamp indicates the end of a
battery’s life. Replace with a new battery following the

batiery replacement procedure. 8 Ry
BATTERY Qrox
ALARM 'S aus
[ ) B O ZRR
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SAFETY PRECAUTIONS

5 GENERAL PRECAUTIONS

PRECAUTIONS ON APPLICATION

@ CP-9200SH is not designated or manufactured for use in devices or systems that concern people’s lives.

Users who intend to use the product described in this manual for special purposes such as for devices or systems

relating to transportation, medical, space aviation, atomic power control, or underwater use must contact your
Yaskawa representative beforehand.

@ This product has been manutactured under strict quality control guidelines. However, if this product is to
be installed in any location in which a failure of CP-9200SH involves a life and death situation or in a

facility where failure may cause a serious accident, safety devices MUST be installed to minimize the
likelihood of any accident.
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1. OUTLINE

1 OUTLINE

This chapter describes the system configuration diagram, the
operating method, and the outline of units.

Be sure to read through this chapter as it provides the basis for
using the module.

1-1



11 Systefn Configuration

The CP-9200SH is an integrated controller provided with all gieneral functions required for a machin
controller.

Using the user programs allows users to freely design sequences sditable for machines or motion control.

The CP-9200SH consists of the following modules. Refer to the Machine Controller CP-9200SH User’
Manual (SIE-C879-40.1) for details of each module.

11.1 Configuration of CP-9200SH ' ' !
¢ Power supply module
Available for 24 V, 100 V 200V.
¢ Mounting base
A short mounting base and long mouﬁting base are available.
Up to 4 mounting bases can be connected. :
¢ CPU Module
Up to 24 CPU modules can be mounted. Each 'of them executes user programs independe!ntly. ,

t

+ Motion module

There are three types of modules: SVA module of the analog output type, PO-01 module of th
pulse-train output type, and SVB module of the MECHATROLINK compatible digital outpt
type (this module). Up to 16 motion modules, including all types, can be connected.

The SVB module has position control functions such as positioning, zero point returr
interpolation, constant speed feed and constant step feed, and can be comnected -wit
MECHATROLINK compatible servo drivers and 1/0s up to 14 axes. Up to 16 modules (modul
No. =1 to 16) can be mounted, which can control up to 224 axes. i

It can also be connected with CP-216 transmission-capable mverters (CVS-616GS, VS-676H:
by means of CP-216 transmission.

The SVA module can perform position control, speed control, torque control and phase contic
independently on each axis. Up.to 11 SVA modules (module No. = 1 to 11} can be mounte
which can control up to 64 axes. :

The PO-01 module has position control functions such as positioning, zero pomt Tetur
interpolation, constant speed feed and constant step feed, and can be connected with pulse motc
drivers up to 4 axes. Up to 16 modules (module No. = 1 to 16) can be mounted, which can contre

up to 64 axes.
i

4 Communication rnodule

Various interface modules such as the CP-215 interface module, CP-216 interface module, an
RS-232 interface module are available. The CP-717 is connected to the RS~232 interface modul
or CP-215 interface module.

+ 1O modules
"Can be connegted with the local I/0 and the 2000 series I/O modules.

¢ Others . ; .
A module for connectmg between mounting bases is also avallable .
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Table 1.1 Descriptions of register types

Register Type

Description

sSw .
(System register)

Hoids the operating status of the system or error information.

w
(Input register)

The /O register directly connected to the hardware which is accessible
to the CPU module such as DI/DO and the 2000 series /O, and the
CP-215 or CP-217 which is accessible by a transmission route,

ow Hardware and /O registers are allocated at the CP-717 Window
(Output register) Setting.
IW(OW)C000 to IW(OW)FFFF are used for transferring motion
parameters. Accessible to both CPU#1 and CPU#2.
MW The general-purpose register common to each DWG. Used for
(DWG common transferring data betu_reen DWGs. T_ransfgrring data between CPUs is
register) also allowed by defining a part of this register at CP-717.
Refer to the "Shared Memory Aflocation Screen” of CP-717.
DW The general-purpose register specific to each DWG. Therefore, one
(DWG individual DWG register cannot refer to other DWG D register. Using this register
register) will make it simple o package software.
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Fig. 1.1 Appearance of the CP-8200SH short mounting base
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Fig. 1.2 Appearance of the CP-9200SH long mounting base
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Fig. 1.3 Connection between CP-9200SH and its peripheral units (Software)
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Fig. 1.4 Connection between CP-8200SH and its peripheral units (Hardware)
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1.2 How to Run the SVB Module | |

1-6

First, assign an SVB module number. Then, by simply setting motion parameters, motion control can b
performed. Designing these motion parameters freely by user CPU module programs provides motion contr
suitable for the machine. ’ . _ '

¢ Assigning a module No. f
Assign a module No. on the "Module Configuration” wmdow of CP-717. Also, assign connectin
unit and station Nos. on the "I'O Assignment” window of MECHATROLINK.

¢ Data transfer between the CPU module and SVB module
Data are transferred via motion parameters. There ate three types of motion parameter as follows

(1) Motion fixed parameters .
These parameters will, once set, normally be never changed as long as the configuration c
specifications of the machine are not changed. Set them on the "Fixed parameter” window ¢
CP-717. - ' :
If the motion fixed parameters are changed, motion momtormg parameters for momtormg th
target position, etc., will be initialized. : ‘

{2) Motion. setting parameters '
These parameters are used for gwmg commands ﬁ'om the CPU module to the SVB module. A
the beginning of high-speed scanning, they are transferred to the SVB module in a batc]
Monon control can be performed by simply settmg these motion parameters.

(3) Motlon monitoring parameters ‘

These parameters are used for giving reports from the SVB module to the CPU module. At tt
beginning of high-speed scanning, they are transferred to the CPU module in a batch. Thes
are used for application control and debugging user programs.

1
H
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ugfz

without creating a user program.,

Let's run the Servomotor by using the "parameter setting” function of CP-717

Prepare a cable to connect the servo driver and SVB
module.

Connect CP-717 to CP-9200SH.

!

Turnt ON the power of the servo driver, CP-9200SH
and CP-717. (Note)

!

Register the SVB module on ‘the "Module
Configuration” window of CP-717, and assign a
module No. on the "I/O Assignment” window of
MECHATROLINK.

!

By using the "parameter setting" function of CP-
717, set the motion parameters as follows:

@ Set the motion fixed parameters on the "Fixed
parameter” window.

@ Set the parameters necessary for activating the
applicable control mode on the "Set parameter”
window.

(® Tum ON the bit to select the position control
mode on the "Set parameter” window.

@ Tumn ON the "RUN" signal (RUN Command)
on the "Set parameter" window.

® Set the motion command code on the "Set
parameter” window.

<Reference>

Control Pack CP-9200SH User's Manual
(SIE-C879-40.1)

<Reference>

Control Pack CP-717 Operation Manual
(SIE-C877-17.4, -17.5)

<Reference>

Control Pack CP-9200SH User's Manual
(SIE-C879-40.1)

Refer to 1.2.1 "Setting the Module No."

Refer to 1.2.3 "Setting Motion Fixed
Parameters” and 1.2.4 "Setting Initial
Values of Motion Setting Parameters".

Fig. 1.5 Servomotor Operating Procedure

Note

Turn ON the power of CP-9200SH after or at the same time as the servo driver.
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which is the simplest movement for performance tests on the Servomotor.

o

" % Now, let's create a simple program. Here is an cxamplc of the constant speed feed

Set the motion parameters which have been set by using the "parameter setting” function in Fig.
"Servomotor Operating Procedure” cn a user program. ;

Speed t
(%)

NR
(100%) )
/ Speed command

KREF

o NACC ‘ ] NACC * | Tine (t) i

* Decelerates the feed to

Fig. 1.6 An Example of Constant Speed Feed stop in the same time as
‘ : ‘~the acceleration time.

<Preconditions>

Motor rated revolution speed : NR = 3000 1/min

Feedback pulse resolution : FBppr = 2048 ppr
Set the above motion fixed parameters on the "Fixed parameter” window of CP-717.
<Operating conditions>

Linear acceleration time h :NACC=1sec. :

Motion command code . : Constant feed speed-

_Rapid speed feed : 300,000 pulses /min. .

In the above conditions, the SERVOPACK is used on the first axis of module No. 1.

Also, set the above motion setting parmneteré on the "Set pai’ametér“ window of CP-717.



RUNPB RUN
1B00104 OBC0010
f —O—
ACCEL
?300105
IFON
RV
300 = OLCO22
MCMDCODE
b7 = OWC020
ELSE
RV
Ho = 0L.C022
MCMDCODE
-7 = OWCO020
IEND
DEND

1. OUTLINE

RUN Command to the dr_iver

Turning on IB00104 starts the constant
speed feed.

When the acceleration (IB00105) is turned -
on, the constant speed feed is performed at
300,000 pulses/min in the acceleration
time (ACC). Tuming off IBO01G5
decelerates the feed to stop in the same
time as the acceleration time (ACC).
(Note) 1= 1,000 pulses/min is applied to
the rapid feed (RV:OLC022) in
pulses. Therefore, set 300 for
300,000 pulses/min.

Fig. 1.7 Constant Speed Feed Command (DWG HO1)

The example in Fig.1.7 has been simplified, however, each register, etc., can be freely controlled by the

user's program.
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1.2,1 Setting the Module No. - : B " : :
Set the module No. on the "Module Configuration" window of CP-717 as follows.

For the details, refer to the Control Pack CP-717 Operation Manual (SIE-C877-17.4, -17.5).
(D Register the SVB to the slot where the SVB module is mounted.
(2 Set the module No. in the "Cir No." colunm. ’ ;

(3) The module No. setting is .c':ompleted with the above procedure. Upon completion of settin
the range of registers (IW/OW) for motion parameters is automatically d15played in tl
"Register Range" column. :

(@ Set the registers (TW/OW) used for MECHATROLfNK assignment in "I/O Start Register" ar
"I/O End Register” columns. \

® Save the module cénﬁguration definition. ' :

|_Configuration of the "Module Configuration” window |

H i ennq Manaqel anduIc Lnnhguralwn RIGHTING B'I]I}SH\EPUI EP BZUDSH Dlillne Lucal ]

(1

(2—

(1) Rack information .
Select the type of rack to which the module is connected. =
(2) Module information ' <
The module information is displayed.
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1.2.2 MECHATROLINK Assignment
Set the type of unit to be connected to the SVB module and the station No.

@ Setting parameters
Set the parameters necessary for using the MECHATROLINK transmission system.

[ Configuration of the "Transmission Parameters” window |

MECHATROLINKICERF)
N,

{1) Configuration Information
RACK#: Displays the rack No. to which MECHATROLINK is defined.
SLOT#: Displays the slot No. to which MECHATROLINK is defined.
CIR#: Displays the circuit No.
Register range: Displays the /O register range.
{2) Master/Slave
Set whether the PLC is used as a master station or slave station.
Always select "Master”. Slave function is not provided for this module.
(3) Own Station Address
In the case of a master station, fix the own station address to 0.
In the case of a slave station, set a station address between 1 and 30.
(4) Message Trust Level
Set the error recovery method for sending MEMOBUS commands.
0: A command is sent only once, and the response from the other side is waited indefinitely.
1: A command is sent once, and if there is no response in 8 seconds, the command is sent again.

2: When sending a command, the data are sent twice in succession word by word, and the
response from the other side waits indefinitely.

The transmission reliability improves but the transmission time increases twofold.

1-11
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(5) Maximum number of siave stations

Number of Transmission Transmission |

slave stations speed cycle
2 4 Mbps 500pus
2 10 Mbps 250 s
3 2 Mbps 1 ms
6 4 Mbps 1 ms
6 10 Mbps 500 4 s
7 .2 Mbps 2 ms
14 ~ 4 Mbps 2 ms
14 10 Mbps 1 ms
15 2 Mbps 4 ms
29 4 Mbps - 4 ms
29 . 10 Mbps 2 ms
30 " 10 Mbps 4 ms

Note

When connecting MECHATROLINK SERVOPACK, set the Max. No. of slave stations settmg t

14 stations, 4 Mbps and 2 ms.




4 VO assignment
1 Setting assignment data

1. OUTLINE

Set the I/O units to be conne_cted to MECHATROLINK and transmission definition data with the

"I/O Assignment" tab.

| Configuration of the "I/O Assignm

Gt e et et e

ent” window |

=Xy 1
il o0 I3 CIOIOOE | -
v T b i 2 o
= b = ]5ls :
= High
SED-=N % High
: SGD-*N : High
A S ED N % High
. :
PO{JEPMCIO350 B d3 w100 004 51 Hgh il
: ; 5
e
. o w
$)) 2) (3) @ & (7 8
{1)ST#
Station Nos. are displayed. Up to 14 stations can be set.
(2) TYPE
Set the I/O units to be connected to the station from the combo box menu.
VS-676H5
VS-676H5T Inverter
VS-616G5
RIO-01 Distributed 1/0
RIO-06 RIO-06
ABS CODER Distributed I/0
JEPMC-10350 Distributed /0
SGD-JOCIN
SERVOPACK
SGDB-LICIAN
(3)D

Set the disable condition of the input register.

enable

disable

1-13



(5)INPUT, SIZE

Set the starting input register No. and the number of registers (size). The number of registers is
automatically set. Do not overlap the register range between stations. The register No. can be se
within the range between the start register No and end register No. designated on the "Module
Configuration” window.

This setnng is not avallable when TYPE is SERVOPACK.

"Module Configuration” window

<
i i g YL

Skl _CI_’_B_ZU_:“)S_H {RESEAVED  CP-Z18 #EIRESERVED ¥4 SVB ¥ UNDEHNEDf"_HyQEVE!Hg“_;é '

; CP S2005H (${RESERVED o i B _ : |
m} 3 wwn N 3' g o " o R . i .
= S : . — Z
Pt e = = T A ‘
B = i = = 0 U\ = _:;g“- & ‘
; EE ; a :
. = e .\ Y
- = = o gm \\ i< = =
2 - T a
G B £ =
Settable register range
5D
Set the disable condition of the output register.
enable ;
disable l

(6) OUTPUT, SIZE

Set the starting output register No. and the number of reglsters (size). The number of registers |
automatically set. Do not overlap the register range between stations. The register No. can be s:
within the range between the start register No. and end reglster No. specified on the "Modul
Configuration" window.

This sefting is not available when TYPE is SERVOPACK.
(7) SCAN . ;
Set the scan for VO service. When TYPE is SERVOPACK, fix it to High.
High : high-speed scan
Low . low-speed scan
(B) Station name
Input comments for cach station with up to 32 characters.
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2 Deleting assignment data
(1) Delete assignment data for a station as follows:

Move the cursor to the line of the station to be deleted, and choose "Assignment Delete (A)" from
the "Edit (E)" menu. ' '

Engineenng Manager

F{SED-N
SEDN
SGD=N
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¢ 1/O map

The PLC /O assignment conditions are dlsplayed with the "I/O Map" tab. The /O register ma
defined on the "[/O Asmgnment" window is d;splayed and cannot be changed.

| Configuration of the "I/O Map” window |

St JHI (HI HHI :
HD

HO :HO HO-

assigﬁed»to the high scan input

HI

HO assigned to the high scan output
‘LI . assigned to the low scan input

LO

assigned to the low scan output
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€ Status
The data that MECHATROLINK is currently transmitting are displayed with the "Status" tab.
In this tab window, only the status is displayed, and each set value cannot be changed.

|_Configuration of the "Status" window ]

MECHATROLINK(CERF] RIGHTING 9200

(=Y.

et g s LR b

1
The meaning of each item is the same as that of the "I/O Assignment" tab, except the "STS"
column marked by {1).
(1)8TS

In the online mode, the details of the MECHATROLINK transmission status are displayed in
hexadecimal. The meaning of each bit is as follows. Nothing is displayed in the offline mode.

FEDCBAS876543210

Model code

Reserved

Transmission error (high-speed scan)

Transmission error (low-speed scan)

Reserved

Normal transmission
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1.2.3 Setting Motion Fixed Parameters

Set the fixed parameters necessary for servo adjustment on the "Fixed parameter" window of CP-717. Fo
detai_ls, refer to the Control Pack CP-717 Operation Manual (SIE-C879-17.4, -17.5).

| Configuration of the "Fixed parameter” window |
(1 : : (2) : .

. SVB  RIGHTING 9200SHACPLT CP-9200SH Offine Lecal

(3) “@ - (%) 6)

(1) Axis No.
Select the axis No. from axis 1 to axis 4. Fixed parameters should be set in axes.
{2) Servo Pack ) .
‘ The type of SERVOPACK: is displayed.
(3) No. ‘ S
Fixed parameter Nos. are displayed. .
{4) Name .
Parameter names are displayed.
(5) Set data
Input (select) parameter values. The setting of each parameter is shown in Table 24.3.
(6) Unit , ‘
Parameter units are di_splayed

Note ’ | B . |
When the current value of Bit § of motion setting parameter owl](J01 "RUN Command” is ON
the motion fixed parameters cannot be saved. '

1-18
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1.2.4 Setting Initial Values of Motion Setting Parameters

Set necessary parameters on the "Set parameter” window of CP-717. The data set here will automatically be
set as the initial values of motion setting parameters at the time of turning ON the power of CP-9200SH.

For details, refer to the Control Pack CP-717 Operation Manual (SIE—C879-17.4, -17.5).

{_Configuration of the "Set parameter” window |

4y @

sk
&

0000 0000 00000000 {0000 H
St ' 0l Directive ut
- e S -
S 5 300 /s
0%
T 0; Direcive rk
0.0 ms
1o TR
mEa AT 0.0 Hz
S0 i = : L N, S
H 1 0600 G000 D000 0000 10000 H
¥ 0110™n Dis/min
2 0 Divective unit
& 0;Directive unk 3
=pLong oo UiDiectveunk | N
et &
) 4 (5) (6) 7 (8)
{1) Axis No.
Select the axis No. from axis 1 or axis 2. Parameters should be set in axes.
{2) Servo Pack
" The type of SERVOPACK is displayed.
{3) No.
Set parameter Nos. are displayed.
{4)Name
Parameter names are displayed.
{5) Reg-No.

The register Nos. corresponding to the parameter names are displayed.
The register Nos. differ according to the motion No. and axis No. on the current display.

For register Nos., refer to 1.3 Module No. and Motion Parameter Register No.
(6) Set dat

Input (select) parameter values.
(7) Unit

Parameter units are displayed.
(8) Current

The current values of parameters are displayed in the online mode. Nothing is displayed in the
offline mode.
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1.2.5 Setting SERVOPACK Parameters . !
. Set the parameters necessary for the SERVOPACK.

[ Configuration of the "Servo Pack” window ]

m vy
& 0 005H =
puds 1 e
T e ] e Ceae
000 0017 1000 0000_]0380H
0000 000G 0000 6000 _ {0800 H
100.%
w 400 Hz
K 20.00 ms
nE =
10/ Drective it
200:%
# & 200:%
¥ 200:%
e, 0:0.1671/s
% 0;Puise
5 i E
D06 5000 0005 D000 $0000 H ‘
E 7 0000 0000 0000 0000 :0000 H . B
= % wiz
3) @) ) ) - ;
(1) Axis No. . f |
Select the axis No. from axis 1 to axis 4. SERVOPACK parameters should be set in axes.
(2) Servo Pack ’ '
The type of SERVOPACK is displayed.
(3) No. -
SERVOPACK parametet Nos. are displayed. :
"(4) Name A ; '
Pararneter names are displayed.
(5) Set dat
Input (select) parameter values.
(6)Unit
Parameter units are displayed.
(7} Current

The current values of parameters are displayed in the 611'line mode.
Nothing is displayed in the offline mode.
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Note

When opening the SERVOPACK window, check that the current value of Bit 0 of the motion
setting parameter OW[ [ ]20 "Motion Command Code" is NOP ( = 0). Opening in other than NOP
{ = 0) condition gives an error message.

1.2.6 Monitoring Running Status (Control Data)

Monitor data is displayed on the "Monitor" window of CP-717. This window can be used for debugging
user programs, tuning the motion control, etc.

On this window, only the current values of motion monitoring parameters are displayed, and the data cannot
be changed.

| Configuration of the "Monitor” window |

¢y (2

= e
Directive urst
e Drective ung
- g -
‘ ) ¥ e o e e e e e e
A e -
o o 7 .
; ~: Directive unk
! = m er el Directive urik
Rey
: il : :
oo it
3 4 ) (6 (M

(1) Axis No.
Select the axis No. from axis 1 or axis 2. Motion monitoring parameters are displayed in axes.
(2) Servo Pack
The type of SERVOPACK is displayed.
(3)No.
Motion monitoring parameter Nos. are displayed.
(4) Name

Parameter names are displayed.
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(5) Reg-No. :
The register Nos. corresponding to the parameter names .are displayed. _
The register Nos. differ according to the motion No. and axis No. on the current display. .
For register Nos., refer to 1.3 Module No. and Motion Parameter Register No.

{6) Monitor dat

The cutrent values of parameters are displayed in the online mode. Nothing is displayed in th
offline mode. o

(7) Unit
Parameter units are displayed.




1.3 Module No. and Motion Parameter Register No.

The motion parameter register No. (I or O register No.) differs according to the module No. and axis No. (1
to 14).

The motion parameter register No. is given by the following equation.

Motion parameter register No. (IWLI i1 and OWICICI() = Module No. offset + Axis offset

The module No. offiet is as shown below according to the module No.

Module NO.1 = C000
Module NO.3 = C800
Module NO.5 = D000
Module NO.7 = D800
Module NO.9 = EQ00
Module NO.11 = ES00
Module NO.13 = F000
Module NO.15 = F800

Module NO.2 =C400
Module NO.4 = CC00
Module NO.6 = D400
Module NO.8 = DC0O
Module NO.10 = E400
Module NO.12 = EC00
Module NO.14 =F400
Module NO.16 = FC00

1. OUTLINE

The axis offset is as shown below according to each axis No.
Axis offset = (Axis No. — 1) X 40 H(64 words)

The contents described above are summarized in Table 1.2.

Table 1.2 Motion Parameter Register No.

Motion
mt])qdule Axis1| Axis 2 Axis 3 | Axis 4 | Axis 5 | Axis 6 | Axis 7 | Axis 8 | Axis 9 | Axis 10| Axis 11 Axis 121 Axis 13| Axis 14
0.

1 C000~ | Co40~ | COBO~ | COCO~{ C100~ | C140~ | C180~ | C1CO~ [ C200~ | C240~ | G280~ C2C0~ | C300~ { C340~
CO3F | COF | COBF | COFF | C13F | C17F | Ci1BF | ciFr | ¢23F | c27F | C2BF | coFF C33F | Ca7F

2 C400~ | C440~ | C480~ | C4C0~ | C500~ | CH40~ | C580~ | C5CO~| Ceo0~ | CE40~ C680~ | C6CO~| CT00~ | CT740~
C43F | C47F | C4BF | C4FF | C53F | C57F | C5BF | C5FF | C63F | C67F | CGBF C6FF | C73F | C77F

3 C800~ | CB40~ | C880~ | C8CO~| C300~ | CO40~ | C9I80~ | COCO~ | CADO~ | CA40~ | CABO~ CACO~| CBOO~ | CB40~
C83F | C87F | CBBF | C8FF | C93F | C97F | COBF | COFF | CASF | CA7F | CABF | CAFF | CBaF CB7F

4 CC00~ | CC40~ | CC80~ | CCCo~ | CDOD~ | CD40~ | CD80~ | CDCo~| CE00~ [ CE40~ | CE8(~ CEC0~| CF00~ | CF40~
CCaF | CCTF | CCBF | CCFF | chsF | cD7F | CDBF | CDFF | CE3F | ¢k7F | CEBF CEFF | CF3F | CFTF

5 D000~ | D040~ | DO8O~ { DOCO~ | D100~ { D140~ | D180~ | D1C0O~ | D200~ | D240~ | D280~ D2C0~ | D300~ { D340~
DO3F | DO7F | DOBF | DOFF | D13F | D17F | DIBF | DIFF | D23r | D277 | D2BF D2FF | D33F | D37F

6 D460~ | D440~ | D480~ | D4CO~; D500~ | D540~ | D580~ | D5CO~ | D600~ | D640~ | D680~ D&CO~ | D700~ | D740~
D43F | DATF | D4BF | D4FF | D53F | D57F | D5BF | D5FF | Desr | De7r | DeRF | DeFF | D7aF | D7IF

7 D800~ | D840~ | D880~ | DCO~ | D900~ | D940~ | DYSO~ | DICH~ | DABO~ | DA40~ | DASO~ DACO~| DB0O~ | DB40~
D83F | D87F | D8BF | DSFF | D9SF | D97F | D9BF | DOFF | DASF | DATF | DABF DAFF | DB3F | DB7F

8 DCoo~ | DC40~ | DC80~ | DCCO~ | DDOO~ | DD40~ | DDS0~ | DDCo~| DEOO~ | DE40~ DE80~ | DECO~ j DF00~ | DF40~
DC3F | DCTF | DCBF | DCFF | DD3F | DD7F | DDBF | DDFF | DESF | DE7F | DEBF | DEFF | DFaF DF7F

9 E000~ } E040~ | E080~ | EOCO~ | E100~ | E140~ | E180~ [ E1CO~ | 200~ | E240~ | E280~ | E2C0~ E300~ | E340~
EQ3F | E07F | EOBF | EOFF | E13F | E17F | E1BF | E1FF | E23F | E27F | E2BF E2FF | E23F | E37F

10 E400~ | E440~ | E480~ | E4C0~ | E500~ | E540~ | E580~ | E5C0~ | E600~ | E640~ [ E680~ | E6CoO~ E700~ | £740~
E43F | E47F | E4BF | B4FF | E53F | E57F | E5BF | ESFF | E63F | E67F | E6BF | E6FF E73F | ET7F

11 'y E800~ | E840~ | E880~ | ESBC0~ | E900~ | E940~ | E980~ | E9C0~ | EA00~ | EA40~| EAS0~ | EACO~ EB00~ | EB40~
Eg3F | E87F | EBBF | E8FF | E93F | E97F | EoBF | EOFF | EA3F | EATF EABF | EAFF | EB3F | EB7F

12 EC0¢~ | EC40~ | EC80~ | ECC0~ | ED00~ | ED40~ | ED&0~ | EDC0~| EE00~ | EE40~ | EES0~ | EECO~ EF00~ | EF40~
EC3F | ECTF | ECBF | ECFF | ED3F | ED7F | EDBF | EDFF | EESF | EETF | EEBF | EEFF EF3F | EFTF

13 F000~ | F040~ | F080~ | ¥OCO~ | F100~ | F140~ | F180~ | F1C0~ | F200~ | F240~ | F280~ | F2C0~ F300~ | F340~
FO3F | FO7F | FOBF_| FOFF | F13F | F17F | FIBF | FiFF | F23F | F27F | F2BF | FoFF F33F | F37F

14 F400~ | F440~ | F480~ | F4C0~ | F500~ | F540~ | F580~ | F5C0~ | F600~ | F640~ | F680~ | F6Co~ F700~ | F746~
F43F | F47F | F4BF | F4FF | F53F | F57F | F5BF | F5FF | F63F | F67TF | F6BF | FeFF F73F | F17F

15 F800~ | F840~ | F880~ | FBCO~ | 900~ | F940~ | F980~ | FOC0~ | FAQO~ | FA40~ | FA80~ | FACO~ FB0O~ | FB40~
F83F | F87F | F8BF | F8FF | F93F | F97F | FOBF | F9FF | FASF | FATF FABF | FAFF | FB3F | F87F

16 FC00~ ) FC40~ | FC80~ | FCCO~ | FDOO~ | FD40~ | FD&0~ | FDC0~ | FE00~ | FE40~ | FES0~ | FECO~ FF00~ | FF40~
FCSF | FC7F | FCBF | FCFF | FD3F | FD7F | FDBF | FDFF | FESF { FE7F | FEBF FEFF | FF3F | FF7F
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Note .
No. of registers w1th a different module No. are not consccutwe
Those with the same module No. are consecutive between axes No. 1 and 8 and between axes No
9 and 14, but those between axes No. 8 and 9 are not consecutive.
Therefore, care should be taken if a subscript (i, }) is used ¢ On 3 user program.
(Example 1) AxesNo. 110 8 with the same module No.:
With FIW(OW)CO0004, read can be performed normally within the range of i=010 511.
With TW(OW)CO000i, the register range of module No. 1 between axes No. 1 and 8, that is, the
range between IW(OW)C000 and TW(OW)CIFF can be read and written normally.
If i>511, read cannot be performed normally.
{Example 2) Axes No. 9 to 14 with the same module No.:
With FIW(OW)C200i, read can be performed normally within the range of i =0 t0 383.
With [W(OW)C200, the register range of module No. 1 between axes No. 9 and 14, that is, the
range between [W(OW)C200 and IW(OW)C37F can be read and written normally. -
If i>383, read cannct be performed normally. '
Be aware that with HTW(OW)C200i, register Nos. between axes No. 1 and 8 and from
module No. 2 onward cannot be read.



1. OUTLINE

1.4 Outlines of functions

1.4.1 Outlines of motion commands

The motion commands include positioning (POSING), zero point return (ZRET), interpolation
(INTERPOLATE), constant speed feed (FEED) and constant step feed (STEP), which can be independently

selected on each axis. _ '

Table 1.3 List of motion command functions

Function Qutline

Positioning (POSING) Positioning is performed at the designated acceleration time constant
and at the designated rapid feed speed.

External positioning If a LATCH signal (external positioning signal) is input during

(EX_POSING) positioning operation, the current position counter is latched according
to the latch signal, and positioning is performed by moving at an
external positioning travel distance from that position.

Zero point return {ZRET) | Positioning is performed by moving at a zero point return travel
distance from the ZERO signal.

Interpolation Feed is performed by interpolation according to the position data for

(INTERPOLATE) every high-speed scan issued from the CPU module.

Interpolation with position | While feed is performed by interpolation in the same way as the above

detection interpolation (INTERPOLATE), the current position counter is latched

(LATCH) according to the LATCH signal, and the latch position converted in the
reference unit system is reported.

Constant speed feed Rapid feed is performed in the designated direction at the designated

(FEED) acceleration time constant and at the designated feed speed toward an

: infinite distance.
Using the NOP command decelerates the feed to stop.

Constant step feed (STEP) | Positioning is performed by the designated distance of movement
(amount of step movement) in the designated direction at the rapid feed
speed according to the designated acceleration time constant.

Zero point setting (ZSET) | The position at a designated distance from the current position can be
set as the zero point.

Changing the acceleration | Validates the setting value of the linear acceleration time constant.

time constant (ACC)

Changing the filter time Validates the setting value of the movement averaging filter or

constant {(SCC) exponential acceleration/deceleration filter time constant.

Changing the filter type Validates the setting value of the filter selection.

(CHG_FILTER)

Changing the speed loop Validates the setting value of the speed loop gain.

gain (KVS)

Changing the position loop | Validates the setting value of the position loop gain.

gain (KPS)

Changing the feed forward | Validates the setting value of the feed forward compensation.

compensation (KFS)

Reading the user constants | The user constants of the MECHATROLINK servo are read.

of the MECHATROLINK

servo (CN_RD)
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Table 1.3 List of motion command functions (Cont'd)

Qutline

Function -
Writing the user constants | The user constants of the MECHATROLINK servo are written.
of the MECHATROLINK | '
servo (CN WR) ST

Monitoring the alarm
currently arising in the
MECHATROLINK servo
(ALM_MON)

The alarm currently arising in the MECHATROLINK servo is
monitored.

]

Monitoring the alarm
history of the

MECHATROLINK servo .

(ALMHIST MON)

*| The alarm history of the MECHATROLINK servo is monitored.

Clearing the alarm history
of the MECHATROLINK
servo (ALMHIST CLR)

The alarm history of the MECHATROLINK servo is cleared.




1. OUTLINE

1.5 Hot Swapping
The SVB module is intended to allow hot swapping (removal/insertion under power).

It is necessary to suspend the data updating operation between the CPU module and the module to be
replaced because the CPU modale is always updating data between mounted modules. Hot swapping is not
available when the Servo is ON (the motion setting parameter, "OB« » 010" is ON). To assure safety, turn
OFF the power before replacing a module.

| The method of hot swapping (SVB module) |

Module before replacement
T @r Screw W D Tum the BUS switch of the module to HALT.

s

m & Module afir replacement @ Confirm that the RMV LED on the front of the module

@ J’;@( Serew is lit,

STATES (® Loosen the two screws at the upper right and lower left
of the module to remove the module.

® Insert the other module with the BUS switch of the
module being turned to HALT.

(& Confirm that if the RMV LED on the front of the
module is 1it.

® Tighten the two screws at the upper right and lower left

of the module.
™0

(7} Tum the BUS switch of the modute to ACT.

Confirm that if the RMV LED on the front of the
module is unlit,

Screw

(@ Confirm that if the STATUS LED on the front of the
module displays the No. of the module.

Note

For hot swapping, make sure to turn the BUS switch of the module to be replaced to HALT and
confinm that the RMV LED is lit and then remove the module from the mother board.

When the RMV LED is unlit, the CPU module is updating data between each module. For this
reason, removing the module when the RMV LED is unlit may result in an error with the data
updating of another module, causing a system operation error.

1-27



1.6 Precautions on Usage
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Pay attention to the following points when usmg the SVB module.

(1) The minimum value of the hlgh-speed scan setting time for the SVB module is as mentione
below.

Set the time so as to exceed the minimum value.

(D When the axis selection (Bit 5 of fixed parameter No.17 "Motmn Controller Functic
Selection Flags") is set to finite-length axis "0":
The minimum value of the high-speed scan setting time = 500 $ +(220 s X number ¢
axes in use) _ :

Common to the finite-length axis, infinite-length axis and through command mode

(2) When, the axis selection (Bit 5 of fixed paramc':ter No.17 "Motion Controller Functic
Selection Flags ") is set to infinite-length axis "1": ' : -
The minimum value of the high-speed scan Settmg time = 500 s + (350 s X pumber .
axes in use) , |

(3 When the servo driver through command mode selection (Bit 12 of fixed parameter No.]
"Motion Controller Function Selection Flags") is set to through command mode "1":
The minimum value of the high-speed scan setting time = 300 s + (80 us X npumber
axes in use) I
(Example)
When 8 axes are set to ﬁmte-length axis, 4 axes t0o mﬁmte—length axis and 2 axes to through
command mode:
The minimum value of the high-speed scan setting time
=500 s+ (2202 sX8) + (350 £ s X4) + (80 2 s X2)
=3820 s + (—3.9 ms) ‘

{(2)Do not change the high-speed scan setting value, MECHATROLINK assignment ar
communication parameters of CPU module during movement (while motion commands S
as positioning and zero point return are being issued). -

(3) Once the CPU moduile conf iguration def nition has been changed, make sure to F rst turn OF
and then turn ON the power. i :

(4) Once the MECHATROLINK as&gnment or communlcatlon parameters has been ichange
make sure to first turn OFF and then turn ON the power. ‘
t
f

L



2. BASIC SPECIFICATIONS

2 BASIC SPECIFICATIONS

This chapter describes the basic specifications of the SVB

module,
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2 BASIC SPECIFICATIONS

The SVB module can be connected with servos and I/Os by means of MECHATROLINK and wi
inverters (V8-616G5, VS-676H5). by means of CP-216 transmission, whereby one module can control 1
units in total.

In connection with a MECHATROLINK compatible SERVOPACK, the SVB module has motion ,ftmctior

such as positioning, zero point return, interpolation, constant speed feed and constant step feed, which ca
be independently selected on each axis. (There is no limitation according to axis No.)

Up to 16 SVB modules can be mounted to one CP-9200SH (moduleN(‘). = 1'to 16). Be aware that if oth
motion modules (SVA, PO-01 module) are used, they are included in the 16 modules.

The basic specifications of the SVB module are shown in Table 2:1.

Table 2.1 Basic Specifications of the Své Modute

Item ’ . Specification
Field bus ) | MECHATROLINK (high-speed field network) ,
. Can be connected W1th up to 14 statlons of servos, 1/Os and
.| inverters. :
Slot width ' *| One siot width
Number of control axes 1 to 14 axes/module
Control specifications Position controls:

positioning, external positioning, zero point return,
interpolation, constant speed feed, constant step feed

Reference units ) me, deg, inch, pulse

Minimum reference setting | 1, 0.1, 0.01, 0.001, 0.0001, 0.00001
units '

Maximum reference value | -2147483648 to 2147483647 (32-bit signed)

Speed reference units mm/min, inch/min, deg/min, pulse/min X

Acceleration/deceleration . | Linear, asymmetric, S-curve (Asymmetric '

type .. 1] acceleration/deceleration is not available for positioning.)

Override function 0.01 to 327.67% in axes

Zero point return | 4 types: f
- o DEC + Phase-C Puise ZERO signal, DEC + ZERO 31gna1
: Phase-C Pulse

Zero point setting ﬁlncﬁon is available. -

Motion control functions (in connection with a SERVOPACK)

Applicable SERVOPACK | SGD-JTJAN/SGDB-LIILIN

Encoder - | Incremental/Absolute
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FUNCTIONAL DESCRIPTIONS
3 AND EXAMPLES OF USER
PROGRAMS

This chapter describes the main functions and operating
methods of the module.
Furthermore, simplified examples of user Programs are

described. Refer to the examples to prepare your own user
programs.




3.1 Setting Basic Motion Parameters

Motion parameters which are important for using motion functions are explained below. Be sure to rea
through this section before operating this module.

(1) Reference units

The reference units to be input to this module depend on the settings of the following motio
fixed parameters.

References are in pulses; mm, deg and inches. The reference units are designated by Bit 0 to 3 ¢
motion’ fixed parameter No. 17 "Motion Controller Function Selection Flags." Also, th
"minimum reference unit" which can be referenced to this module is set by the above unit settin
and motion fixed parameter No. 18 "Number of Digits Below Decimal Point."

Table 3.1 Minimum Reference Unit (One Command Unit)

Unit Bit 0 to 3 of motion fixed parameter No. 17
"Motion Conirolier Function Selection Flags"
[Number of :
kaigits below Pulse (= 0) mm {=1) deg (=2) inch (= 3)
Kecimal point &9 .
0 1 pulse 1 mm 1 deg 1 inch
1 1 puise 0.1 mm 0.1 deg 0.1 inch
' 2 1 pulse 0.01 mm 0.01 deg 0.01 inch
3 1 pulse 0.001 mm 0.001 deg 0.001 inch
' 4 1 pulse 0.0001 mm | 0.0001 deg 0.0001 inch
5 1 pulse * 0.00001 mm | 0.00001 deg 0.00001 inch

(Note) Set the number of dlgltS below decimal point by monon fixed parameter No. 18 "Number of Dig
Below Decimal Point."

(2) Electronic gear

In contrast to the reference units to be input to this modu]e the mechanical movement units a
called "output units.”

The electronic gear is a function of converting a posmon or speed unit from the reference s
{mm, deg, inch) to output unit (mm, deg, inch).

' In the case where a machine has such a structure that the load side shaft revolves by n when t
motor side shaft rotates by m, the "“reference unit” can be made equal to the "output unit” by usi.
the electronic gear function.

Set thé electronic gear function by the motion fixed parameters shown in Table 3.2. When the u
selection is set to pulse, the electronic gear function is invalid.

- Table 3.2 Electronic Gear Parameters

Name and meaning
Electronic gear selection (0: invalid / 1: valid)
*This is invalid when the unit selection is set to pulse.
Set it to ¢ (= invalid).
Amount of movement per machine rotation
*The setting of this paramneter is invalid when the electronic gear
selection is set to 0 (= invalid).
Gear ratio on the motor side.
*The setting of this parameter is invalid when the electronic gear
selection is set to 0 (= invalid)
Gear ratio on the machine side.
*The setting of this parameter is invalid when the electronic gear
selection is set to 0 (= invalid)

Motion fixed parameter
Bit 4 of No. 17 "Motion Controller
Function Selection Flags”

No. 19 "Travel Distance per
Machine Rotation ’

No. 21 "Servomotor Gear Ratio"

No. 22 "Machine Gear Ratio"-

The meanings and examples of settings of the above pairameters are shown below.
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

Table 3.3 Electronic Gear Parameters/Constants

;m;eﬁﬁi Natne Description I‘I,:lt:l t]
Travel Distance * This parameter represents the amount of load movement per
No.19 per Machine rotation on the load axis. Set the value obtained by dividing the | 10000
Rotation amount of load movement by the reference unit.

Amount of Joad movement per rotation on the load axis

No.19=
Reference unit

- An example of the amount of load movement is shown below.

Travel Distance per -
Machine Rotation Loading example
Ong
= rotatton
[+]
P[mm] ‘g‘
=
@ P = ball screw pitch
360"
o =
. S = =
3600 ] g
|§ One rotation
One
- rotation <= . p
Sl UNONTINO

- No. 19 setting range: 1 to 2°-1[1 = 1 designated unit]

Setting example
- Amount of load movement per rotation on the load axis =12 mm
* Reference unit = 0.001 mm

In this case,
12 mm
No.19= —————— =12000 is set.
0.001 mm




Table 3.3 Electronic Gear Parameters/Constants (Cont'd)

Motion fixed - Initial
parameter No. Name Des|cnpnon value
- These parameters are used for setting the gear ratio between the
. motor and load. . .
No.21 lS{e;rt;r:motor Gear The following two values are set for a configuration in which the
.- load shaft will turn n times in response to m tums of the motor
_ shaft. —
, . No.21=m
' - No.22=n"
- Setting range: 1 to 65535 [rotations]
Set'til-n-g example
7rotations | |
4
. rotations
" - I Load axis n rotations
Machine Gear Motor axis m rotations -
No.22 . . _ 1
Ratio 3 rotations g rotations
In this case, !
n 3 4 4
the reduction gear ratio= — = X =
m 7 9 21
Therefore, set as follows:
No.21=21
No.22=4

@ An cxample of electronic gear parameter settings (A) -+ ball screw

§ RS

7 rotations

Motor

as follows:
) 6 mm
- No.19= _ = 6
No.19 0001
. . n 5
* Reduction ratio= =
m

-No21=[7]
- No22=[ 5]

The pitch of the ball screw
F = 6 mmjrotation

In order to make "reference unit" = "output unit" = 0.001 mm in the above mechanical system, set each paramet
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@ An example of electronic gear parameter settings (B) -*- rotary load

LHEO rotations
Motor

——
10
rotations

Revolving load
360" /rotation

In order to make "input unit” = "output unit" = 0.1° in the above mechanical system, set each parameter as
follows:

360
- No.19= —01—."-— = | 3600
Reduction rati - 10 !
" u 0 = — e eee— . r——
© m 30 3

- No.21=[ 3]
- No.22=] 1]

(3) Axis selection

There are two types of position controls: finite-length position control within a specified range
such as a reciprocating motion, and infinite-length position control for rotating only in one
direction. Furthermore, there are two types of infinite-length position controls: resetting to 0 with
one rotation such as a belt conveyor, and rotating only in one direction without resetting even
after one rotation. For axis selection, choose which position control to use. Set the axis selection
by Bit 5 of motion fixed parameter No. 17 "Motion Coutroller Function Selection Flags."

Table 3.4 Setting of Axis Selection

Type of position controi Setting of axis selection
Finite-length position control Finite-length axis (=0)
Infinite-length position control for rotating only in one direction without
resetting even after one rotation
Infinite-length position control by resetting with one rotation (Set the reset
position by motion fixed parameter No. 23 "Infinite-length axis reset Infinite-length axis (=1)
position.")

Finite-length axis (=0)

(4) Position references

There are two types of position reference settings: direct designation, setting a position reference
direct to OL{ ][ 112, and indirect designation, setting the No. of the position buffer storing a
position reference to OL[J[]12. Furthermore, there are two types of direct designations: absolute
position designation, setting an absolute position to OL[][]12, and incremental designation,
setting the sum of the previous position reference value (previous value of OLL1[12) and the
current amount of movement to OL{I[]12.

In the case of indirect designation, setting the position buffer No., the position stored in the
position buffer is regarded as an absolute position.

Parameters related to position references are shown in Table 3.5.
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Table 3.5 Position Reference Parameters

Types of Parameter No.
Parameter (Register No.)

Nar_ne

Tnitial |

Description Value

Motion Bit 12 of OWEIIM
Setting '
Parameter

" Position
Reference Value
Selection

Set the method of designating the position reference. 0
_0: direct designation

Set the position data direct to oLOO12.

Designate whether the position data is absolute or

incremental by Bit 14 of OWLILI01.

1: indirect designation

Set the position buffer No. to OLCI[]12. An absolute

position must have been stored in the designated
| position buffer in advance. _

Bit 14 of OWL1[J01

Position
Reference Type

Designate the type of position data. 0

0: absolute

Set an absolute position to OLLCIC]12.

1: incremental

Set the sum of the previous value of OLLIL 112 and the

current amount of movement to OLEI1t2.

(Note) This is invatid when the Position Reference
Value Selection (Bit 12 of OWEI[101) is set to
indirect designation (position buffer).

oLld12

- .Position
Reference Setting

Set the position data. 0
(Note) Sefting data differs according to the settings of
the Position Reference Value Selection (Bit 12
of OWLI[]01) and Position Reference Type
(Bit 14 of OWL][JO1). :

| Table 3.6 Position Reference Selection

Position Reference Value Posi t{on Reference Type : :
. Selection -+ 14 of OWEILI01 Position Reference Setting (OLLI112)
(Bit 12 of OWLIEI01) (@Bitl40 ) -
' . Set an absolute position.
) (Example) 1
(Absolute position method)} oL 2+10000
. OL112+-20000
. N Set the sum of the previous value of OLTI 12 and the current amount of
0 (Direct designation) . . movement (incremeztal amount).
< 1 oL 2+ previous OLLIL112+ incremental amount of movement
(Increment addition method) | (Example) When the previous OLL 1112 = 1000 and current amount of
movement = 500,
OL[12+-10000+500= 1500
. N Set the position buffer No.
1 (indirect designation) o An abscl:lutc position must bave been stored in the designated position buffe
in advance.

In the case of inﬁi]ite—]éngﬂi axis, set a new position reference (OL[]DH) by adding the current amount ¢
movement (incremental amount) to the previous position reference (oL 1012). ‘

Position Reference (OL[I[]12)-should not be set within the range from 0 to (mfimte—length axis res

position — 1).

[ What is the position buffer? |’

'

A group of position data for each axis can be stored in the buffer (position buffer) in the SVB module. E
designating the "buffer No." as position data (OLLI[]12), the same operation as by referring an absolu
position on a program can be performed. The position buffer has a capacity of 256 points X 14 axes.
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Note

The data in the position buffer is erased by turning OFF the power or resetting the master of the
CPU module. Therefore, make sure to set the buffer at turning ON the power or before using the
position buffer.

€  Writing the position buffer data
Prepare the position buffer in advance using the motion parameters shown in Table 3.7

Table 3.7 Parameters for Preparing the Position Buffer

Name Rggjster No. Setting Range Description
Position Buffer Access No. OL{T[138 110256 Setting of position buffer No.
Position Buffer Write Data OLCCI3A -2Tt02°111 | Setting of data to be written to the
position buffer
Motion Command Control OB(O[21E Oorl Writing position buffer data
Flags (MCMDCTRL) (Bit 14 of OWIJ[021) fli: &0 processing
. Write

€ Reading position buffer data

By using the motion parameters in Table 3.8, data in the position buffer can be read to motion
monitoring parameters. This is used for checking data, etc. Note that it takes two scans (H scans)

from issuing the read command to setting the motion monitoring parameter (IL[J{128) data.

Table 3.8Parameters for Reading the Position Buffer Data

Name ReEister No. Setting Range Description
Position Buffer Access No. OLLJ[138 110 256 Setting of position buffer No.
Motion Co d Control OB[ 1 121F Oorl Reading position buffer data
(Bit 15 of OWLI[21) 0: No processing
Flags (MCMDCTRL) I: Read
Position Buffer Read Data ILCIC]28 —2"102*~1 | Data read from the position buffer

€  Using the position buffer data as position commands

By using the motion parameters in Table 3.9, data in the position buffer can be used as position

reference values.
Table 3.9 Motion Parameters
Name Register No. Setting Range Description

Position Reference Setting oLz 1to 256 Set the position buffer No. instead of

(XREF) the position reference value.

OB[1(lo1C Oorl Select to use the position buffer

RUN Co d Settings (Bit 12 of OWLILJ01) 0: Data of XREF(OLT}{112) is the

(SVRUN Cl MD) position reference value
1: Data of XREF(OLE][]12) is the

position buffer No.




(5) Position monitoring

Position monitoring paraxﬁeters are shown in Table 3.10.:

Table 3.10 Motion Parameters

Motion
Monitoring
Parameter No.

(register No.)

“Name

Description

ILD[jOZ

Calculated Position in

Machine Coordinate System|

(CPOS)

A calculated position in the machine coordinate system which is
controlled by this module is reported.

Normally, the position data reported to this parameter is the targe
position for every scan.

(Note) If Axis Selection is set to infinite-length axis, the range
from 0 to (infinite-tength axis reset position — 1) is
reported.

In the case of infinite-length axis, set a new Position
Reference (OL[J[112) by adding the current amount of
movement (incremental amount) to the previous position
reference (OLTIJ12).

Note that the Position Reference (OLTI[312) should not
be set within the range from 0 to (infinite-length axis
reset position — 1).

ILOCJos

Machine Coordinate System

| Feedback Position (APOS)

A feedback position in the' machine coordinate system is reported

(Note) If Axis Selection is set to infinite-length axis, the range
from 0 to (infinite-length axis reset position — 1) is
reported.

wOns .

Machine Coordinate System
Reference Position

The position output to the outside by this module, a reference
position on the machine coordinate system, is reported.

This data is not updated in the machine lock condition. (No
output is made to the outside in the machine lock condition.)
‘When the machine lock finction is not used, the posmon is the
same as that of ILLICI02.

ILECI2E

Calculated Reference
Coordinate System Position

This parameter works when the axis selection is set to infinite-
length axis. :

When set to m.ﬁmte-length axis, the target position for every sca
corresponding to thc position reference is reported to this

‘parameter.

{Note) When set. ‘to finite-length axis, the position is the same as
that of ILCICJ02. -

¢ Whatis the machme coordmate System?

This is-a basic coordlnate system which is set by executing the zero poml return mode: the motic
command "Zero Point Retum (ZRET)" or the motion command "Zero Point Setting (ZSET)".

Th15 module controls positions by using this machine coordmate system
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(6) Speed references

There are two types of setting of speed references such as rapid feed speed: setting in reference mnit, and

setting in percentage (%) relative to the rated rotation speed. Speed reference parameters are shown in Table
3.1L

Table 3.11 Motion Parameters

Type of Parameter No.

parameter (R egister No.) Name Description
Motion Fixed No.5 Pulse Counting Mode | Set the pulse counting method and the number of
Parameter Selection multiplication.
4: A/B method (multiplied by 1)
5: A/B method (multiplied by 2)
6: A/B method (multiplied by 4)
No.7 Rated Motor Speed Set the number of rotations for the motor running at the
Setting tating (100% speed).
No.8 Number of Feedback | Set the number of pulses (value before multiplication) per

Pulses per Rotation motor rotation.

Motion Setting [Bit 13 of OW[](101| Speed Reference Value] Designate the feed speed setting unit and the feed speed
Parameter Selection register No.

0: OLLIE122 (unit: 10" reference unit/min) is used as the

feed speed.

1: OWLICI15 (unit: % (1 = 0.001%) relative to the rated

rotation speed) is used as the feed speed.

owd[is Speed Reference This is valid when the Speed Reference Value Selection (Bit

Setting 13 of OWLI[J01) is set to "1."

Set the feed speed in percentage (1 = 0.001%) relative to the

rated rotation speed.

(Note} This is invalid when the Speed Reference Value
Selection is set to "0."

oL][22 Rapid Feed Speed This is valid when the Speed Reference Value Selection (Bit

13 of OWLIL01) is set to "0."

Set the feed speed in reference unit,

1 = 10" reference unit/min
(n: number of decimal places)
The speed differs according to the unit selection as follows:
In pulses : 1= 1000 pulses/min
Inmm : 1= mm/min
Indeg : 1=1deg/min
In inches: 1 =1 inch/min

owld[2c Override The feed speed setting value can be changed for use.

(Note) "QOverride" means changing and using the setting
value of feed speed. Whether the override is valid or
invalid is set by Bit 9 "Override Selection” of
motion fixed parameter No. 17 "Motion Controller
Function Selection Flags." If it is set to invalid, the
speed is 100% of the feed speed setting value.
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Examples of parameter settings are shown in Table 3. 12:,

Table 3.12 Examples of Parameter Séttings ’

Types of ‘Parameter No. : : s Initial
Parameter (Register No.) ) Name Description Value
Motion Fixed No.s Pulse Counting - : A/B
aram : Mode Selecti ; . method
Parameter | . € SEIeCOn | No. 5= A/B method (multiplied by 4) nulipli
! No. 7=3000 r/min : C Lbysy
No.7 Rated Motor No. 8=2048 pir.
Speed Setting ‘ 3000
No.8 Number of. . Thereforf;, the rated rotation speed '
Feedback Pulses - =3000 r/min 2048
per Rotation . © . =3000X2048 X4 (multiplier)
. ~ =24576000 p/min
Motion Setting [Bit 13 of OWLJ(]01| Speed Reference | (1) When the Speed Reference Value Selection is set
Parameter Value Selection to "0™: . 0
' - @ Inpulses: - -
: OWDDIS :pecd I_{cfermce In order to operate the feed speed at 1500 r/min [ .
: eting with the above fixed parameter settings,
— OWLI[115=—(invalid)
2 Rapid Feed Speed . 0
oLz pie Feed Spe OLLICI22=1500(x/min) X 2048 X 4(p/r)-- 1000
. =12288 -
rOWQCRC | Override ow2C=10000(100%) 100%

@ mmm: .
In order to operate the feed speed at 900 mm/min
with the above fixed parameter settings on the
machine having such a structure that moves 10
mm per rotation, .
oW[J[J15 =—(invalid)
S . oL[0J22=900
. T ' OwWIJ2C=10000(100%)
' (2) When the Speed Reference Value Selection is set
- ’ to "1," in order to operate the feed speed at 1500
1/min with the above,

oW D115 _1500(smin) _
= . 3000(r/min)

=35000(50.00%)

L ' _ OW[122=—(invalid)
OWLIC12C=10000(100%)

) A (3) To halve the operating speed with the above

: ‘ speed reference settings,

' OW2C==5000(50.00%)

{Note) Set Bit 9 "Override Selection” of motion fixed

parameter No. 17 to 1 (= valid).

X 10000
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

3.2 Positioning (POSING)

Positioning is performed at the referenced position with the designated acceleration time constant and at the
designated rapid feed speed. The rapid feed speed and position reference value can be changed even during
operation. If the changed position reference value cannot secure a deceleration distance or is in the reverse
direction, the operation is decelerated to stop, and then positioning is performed again at the position
reference value.

Positioning on each axis is performed as follows.

The register Nos. are intended for the first axis of module No. 1. If the module No. and/or axis No. is
different, reread the register Nos., referring to 1.3 "Module No. and Motion Parameter Register No."
Motion parameters to be used for positioning are marked with "O" in the "Positioning" column under
"Motion Command Code" in 5.1.2 "List of Motion Setting Parameters" and 5.1.3 "List of Motion
Monitoring Parameters."

W M
[Example]
(D Set the motion fixed parameters and the initial values of the motion setting parameters that suit
your machine.

(Note) Make sure to set Bit 7 (Motion Command Use Selection) of motion parameter No. 14 "Additional
Function Use Selection” to 1 (= use).
Also, make sure to set Bit 8 (Motion Command Code Validity Selection) of the motion setting
parameter "RUN Mode Settings (OWLICI00)" to 1 (= valid).

(@ Select the Position Control Mode (PCON) (Bit 2 of OWC000).

@ Set the Position Reference Setting (OLCO012) and Rapid Feed Speed (OLC022 or OWC015).
Set motion setting parameters to be used for Positioning (POSING) such as the Linear
Acceleration Time Constant (OWCO00C) and the Filter Time Constant (OWC014), if necessary.

@ Tum the Servo ON (RUN) (Bit 0 of OWC001).
(® Set Positioning (POSING) to the Motion Command Code (OWC020).

® By setting Positioning (POSING) to the Motion Command Code, positioning is performed on
the axis in accordance with the designated motion parameters.
The feed speed and position reference value can be changed even during positioning operation.
To hold positioning, turn ON HOLD (Bit | of OWC021).
Upon completion of holding, HOLDL (Bit 1 of IWC015) is turned ON.
To cancel holding, ture OFF HOLD (Bit 0 of OWC021).
To abort positioning, turn ON ABORT (Bit I of OWC021) or set NOP (= 0) to the Motion
Command Code.
During abort, BUSY (Bit 0 of IWC015) is turned ON, and upon completion of abort, it is
turned OFF. :
(Note) If abort is canceled (ABORT is turned OFF) at the time of completion of abort:
- With the Position Reference Type (Bit 14 of OWC001) absolute (= 0), positioning is restarted
toward the Position Reference (OLC012).
- With the Position Reference Type (Bit 14 of OWCO001) incremental (= 1), positioning is kept
stopped until a new Position Reference (OLCO12) is set.

( When the Positioning completion range (OWCOOE) is reached after issuing is completed (Bit

2 of TWCO135 is turned ON), the Positioning completion signal POSCOMP (Bit D of 'WC000)
is turned ON.
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@ Set the motion fixed parameter. -
Set the initial value of the motion setting parameter.

}
| @ Select the Position Control Mode (PCON).
S
! (3 Set the motion setting parameter.
O O
: @ Tumn the Servo ON (RUN).
e e,
' () Issue the motion command, Positioning (POSING). 1
____________________________ [
I (6) The axis starts positioning operation. | J

(D The Positioning Completion Signal (POSCOMP} is
turned ON.
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

4 An example of user programs (point-to-point positioning)

Speed (u)$
100 %

Linear acceleration time constant

Linear deceieration time constant

Fig. 3.1 An Example of Positioning Patterns

<Preconditions>

The motion fixed parameters and the initial values of the motion setting parameters are the same

as in 5.3 "Examples of Motion Parameter Settings."

<Operating conditions>

In the pattern shown in Fig. 3.1, the operation stops at an absolute position of 10000 pulses.
Position reference: OLCO012 = 10000 pulses
In this example, the first axis of module No. 1 is used.

If the module No. and/or axis No. is different, reread the register Nos., referring to 1.3 "Module
No. and Motion Parameter Register No."

For details of the registers (OW[_]LICI[]) in use, refer to Chapter 5 "Motion Parameters."

RUNPB
IB00304
H
IFON
0000010000 XREF
=0LC0012
RUN
SB000004 0BC0010
HI H
MCMDCODE
-oG001 =O0WC020
IEND
DEND

Position Reference Pulse (XREF)
(Absolute position: 10000)

RUN Command to the driver (RUN)

"Positioning" (POSING) is issued as the motion
command.

By turning ON IB00304, Position Control is
started and movement is made to the absolute
position of 10000.

When the absolute position of 10000 is reached,
the Positioning Completion Signal IBCO0OD is
tumed ON.

Fig. 3.2 An Example of Positioning Programs (DWG H03)

The example in Fig. 3.2 is simplified, but each register can be.freely controlled by user programs.
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3.3 External Positioning (EX_POSING)

In the same way as Positioning (POSING), positioning is performed at the referenced position with the
designated acceleration time constant and at the designated rapid feed speed. If a LATCH signal (externa
positioning signal) is input during operation at the feed speed, the current position is latched according tc
the LATCH signal, and positioning is performed by moving from that position at the external positioning
travel distance set by the comresponding parameter. The rapid feed Spced and position reference value can be
changed even during operation.

If a deceleration distance cannot be secured within the set external positioning travel distance, the operatior
is decelerated to stop, and then positioning is performed again at the target position.

Until just before the LATCH signal (external positioning signal) is input, the external positioning trave
distance can be changed. As a LATCH signal (external posmomng signal), a special discrete input (EXM
signal} is used.

External positioning on each axis is performed as follows.

The register Nos. are intended for the first axis of module No. 1. If the module No. and/or axis No. i
different, reread the register Nos., referring to 1.3 "Module No. and Motion Parameter Register No.'
Motion parameters to be used for external positioning are marked with "O" in the "External Positioning’
column under "Motion Command Code" in 5.1.2 "List of Motion Setting Parameters” and 5.1.3 "List o
Motion Monitoring Parameters." :

[Exampie]

@ Set the motion fixed parameters and the initial values of the motion setting parameters that sui

your machine.
{Note) Make sure to set Bit 7 (Motion Command Use Selection) of motion parameter No. 14 "Additiona
’ . Function Use Selection™ to 1 (= use).
Also, make sure -to set Bit 8 (Motion Command Code Validity Selection) of the motion settin;

. parameter "RUN Mode Setting (OWLI[J00)" to 1 (= valid).
@ Select the Position Control Mode (PCON) (Bit 2 of QWC000).

(@ Set the Position Reference Setting (OLC012), Rapid Feed Speed (OLC022 or OWCO15) an
External Positioning Travel Distance (OLC024).
Set motion setting parameters to be used for External Positioning (EX_POSING) such as th:
Linear Acceleration Time Constant (OWCOOC) and' the Filter Time Constant (OWC014), i
necessary.

@ Tum the Servo ON (RUN) (Bit 0 of OWC001).

® Set Extemal Positioning (EX_POSING) to the Motion Command Code (OWC020).

® By setting External Positioning (EX_POSING) to the Motion Command Code, positioning i
performed on the axis in accordance with the designated motion parameters. The rapid fee:
speed and position reference value can be changed even during positioning operation.
To hold external positioning, tum ON HOLD (Bit 1 of OWC021). Upon completion o
holding, HOLDL (Bit 1 of IWCO015) is turned ON. To cancel holding, turn OFF HOLD (Bit {
of OWC021).
To abort positioning, turn ON ABORT (Bit 1 of OWC021) or set NOP (= 0) to the Motim
Command Code. -
During abort, BUSY (Blt 0 of IWCO15) is tumed ON and upon completion of abort, it i
turned OFF.
(Note) Even if abort is canceled (ABORT is turned OFF) at the time of completion of abort, positioning i

kept stopped regardless of whether the Position Reference Type (Blt 14 of OWC001) 1s absolute (= (
or incremental (= 1)..

@ When the Positioning compleuon range (OWCOOE) is reached after issuing is completed (Bi
2 of TWCO15 is turned ON), the Positioning completion signal POSCOMP (Bit D of IWC000
is turned ON.

When positioning is completed, cancel the motion command "External Positioning."
(Note) Since the rise of external positioning is detected, once you have executed external positioning, yo
must set NOP to the motion command and set External Positioning again to the motion command.
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

-3

| {® The axis starts positioning operation.

!

@ Upon input of a latch signal, movement is made by
the External Positioning Trave! Distance.

|

® The Positioning Completion Signal (POSCOMP) is
turned ON.

PCON

RUN ]
Motion Command
(EX_POSING) I

Specd (%)
100% Rated motor speed:
i '\\ External positioning
Rapid feed speed travel distance
v —] —— Time 0

Lincar acceleration time constant Linear deceleration time constant

LATCH signal (extemnal positioning signal) ”"I :";“_iﬂﬂm .
[__I

POSCOMP

The operation in [___]should be executed by the system.

The operation in | i should be performed by the user.
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4 An example of user programs (external positioning)

Speed (%) . )
100 % Rated motor speed H

) - . f\\ ' External positioning
Rapid feed speed | trave! distance

L] e Time(®

Linear acceleration tine constant Linear deceleration time constant

LATCH sigual(e!xtermlposiﬁoningsigml) - _’l Positionizg

POSCOMP

Fig. 3.3 An Example of External Positioning Patterns

<Preconditions>

‘The motion fixed parameters and the initial values of the motion setting parameters are the sam
as in 5.3 "Examples of MOthIl Parameter Settings.”

<Operatmg conditions™>

In the pattern shown in Fig. 3.3, the operatlon stops at an external positioning travel distance c
10000 pulses.

External posmomng travel distance: 0LC024 = 10000 pulses

In this example, the first axis of module No. 1 is used.

If the module No. and/or axis Neo. is different, reread thc register Nos., referring to 1.3 "Modu!
No. and Motion Parameter Register No."

For the details of the registers (OWLITIIC]) in use, refer to Chapter 5 "Motion Parameters."

RUNPB
IB00304
IFON
}-ooo001000000 ; , XREF Position Reference Pulse (XREF)
‘ =0LC012 (Absolute position: 1000000)
0000010000 : EXMDIST External Positioning Travel Distance (EXMDIST)
: =0LC024
' RUN
SBDLOOOO4 . OBCOOIO RUN Command to the driver (RUN)
! : &
. MCMDCODE | "External Positioning” (EX_POSING) is issued as
00002 , =0OWC020 the motion command.
IEND By turning ON IB00304, Position Control is started
and movement is made to the absolute position of
. 10000.
DEND - When the absolute position of 10000 is reached, the
) Positioning Completion Signal IBCO00D is turned
ON.

Fig. 3.4 An Example of Positioning Programs {DWG HO3)

The example in Fig. 3.4 is simplified, but each register can be freely controlled by user programs
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

3.4 Zero Point Return (ZRET)

"Zero Point Return” is an operation to return to the zero point in the machine coordinate system. Since the
position data of the zero point in the machine coordinate system is erased when the power is cut off, the
zero point must be newly decided in the machine coordinate system after power is turned ON. The types of
zero point return operations are shown in the table below.

Table 3.13 Types of zero point return (ZRN) eperation

Name Method
DEC + Phase-C Pulse Three-stage deceleration method by deceleration LS and Phase-C pulse
ZERO Signal Zero point return method by ZERO signal
DEC + ZERO Signal Three-stage deceleration method by deceleration LS and ZERO signal
Phase-C Pulse Zero point return method by Phase-C pulse

3.4.1 DEC + Phase-C Pulse
This method has three speed levels.

Reverse direction€— —» Forward direction Zero point

4 o
b |
1

L.

Rapid feed
5]

had

-t ittt ettt Wi

-

rSeferenée Approach
Zero point retum position
Creep speed po pos

[
-

Time

Zero point ratum final
travel distance

SR PR F—
ISPV SR RPN P

A

DEC
(Deceleration LS} i
Zero point signal

{Phase-C pulse)
Fig. 3.5 DEC + Phase-C Pulse

@ Movement is started in the direction designated by the parameter "Zero Point Return
Direction." At this time, the speed corresponds to the value designated by the parameter
"Rapid Feed Speed.”

* Setting parameter OW[1[_]00 "RUN Mode Setting b9: Zero Point Return Direction *
* Setting parameter OW[_I[[]22 "Rapid Feed Speed”

(2 When the DEC set for deceleration turns ON the deceleration LS, the feed speed is decelerated
to the value of the parameter "Approach Speed.”
+ SERVOPACK user constant Cn-0022 "Zero Point Approach Speed 1"

(3 After the DEC is detached from the deceleration LS, the speed is changed to the value of the
parameter "Creep Speed"” at the first Phase-C position.
- SERVOPACK user constant Cn-0023 " Zero Point Approach Speed 2"

@ The position that is moved from where the Phase-C pulse was detected at the creep speed by
the parameter "Zero Point Return Travel Distance” is taken as the zero point in the machine
coordinate system.

- SERVOPACK user constant Cn-0028 "Zero Point Return Final Travel Distance”

3.4.2 ZERO Signal

In place of the Phase-C pulse of the Phase-C pulse method, this method uses the ZERO signal to return to
the zero point.

This method uses just the ZERO signal to return to the zero point in machines that are not equipped with
deceleration LS and other capabilities.
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Reverse direction €— —>» Forward direction Zero point

Rapid feed speed )

~ Zero point return position

\ 4

]
B : Time

Zero point retlum final
travel distance

e T LT

Z(ero point signal
{ZERO) .

. Fig. 3.6 ZERO Signal '

@ Movement is started in the direction designated by the parameter "Zero Point Retur
Direction.” "At this time," the speed corresponds to the value designated by the paramete
"Rapld Feed Speed."

- Setting parameter OW[_][J00 "RUN Mode Setting  b9: Zero Point Return Direction”
- "Setting parameter OL[ ][22 "Rapid Feed Speed"” .

@ The position that is moved from where the zero point LS was turned on by the distance set b
the parameter "Final Travel Distance” is taken as the zero point on the machine coordinat
system.

- SERVOPACK user constant Cn-0028 "Zero Point Return Final Travel Distance”

3.4.3 DEC + ZERO signal

In place of the Phase-C pulse of the DEC + Phase-C pulse method, this method uses the ZERO signal t

re to the zero point. Reverse dlrechon<— —> Forward direction Zero point

o 1 N -
t 1. W 2. A3, 4. N
— ik '=
Rapid feed : | P E
ed )
rse?:reednce : : Approach & i : :
¢ \_Speed Lo : ! Zero point retumn position
]
! N Creep speed !
! : f
a T T ; I
: Lo : : Time
g L :
! Vo 1 Zero point retum final
1 P : travel distance
DEC ' _ '
(Deceleration LS) I___—Lj:-l
Zero point signal n_
(ZERO}

Fig. 3.7 DEC + ZEROQ Signal

3.4.4 Phase-C Pulse

This method uses just the Phase—C pulse of the Servomotor to return to the zero point in machines that a
not equipped with deceleration LS and other capabilities.

Reverse direction €— —> Forward direction , Zero point

Rapid feed speed

Speed

)

]

) .

: .
reference ! Zeio point retum position
:
1

Time

Zero point retum final
+ travel distance

e el

Zero point signal
{Phase-C pulse)

Fig. 3.8 Phase-C Puise

3-18



3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

3.4.5 An Example of Zero Point Return Methods

Zero point return on each axis is performed as follows. DEC + Phase-C Puise is taken for example. The
register Nos. are intended for the first axis of module No. 1. If the module No. and/or axis No. is different,
reread the register Nos., referring to 1.3 "Module No. and Motion Parameter Register No." Motion
parameters to be used for zero point return are marked with "O" in the "Zero Point Return" column under
"Motion Command Code" in 5.1.2 "List of Motion Setting Parameters” and 5.1.3 "List of Motion
Monitoring Parameters."

rr— T e———_rrer

ré;(ample]

@ Set the motion fixed parameters and the initial values of the motion setting parameters that suit
your machine.
(Notc) Make sure to set Bit 7 (Motion Command Use Selection) of motion fixed parameter No. 14
"Additional Function Use Selection” to 1 (= use).
Make sure to set Bit 8 (Motion Command Code Validity Selection) of the motion setting parameter
“RUN Mode Setting (OW[I[J00)" to 1 (= valid).
Also, select DEC + Phase-C Pulse for Zero Point Return Method (No. 31 of fixed parameter).
@ Select the Position Control Mode (PCON}) (Bit 2 of OWC000).
(3 Set the Rapid Feed Speed (OLC022 or OWCO015). s
Set motion parameters to be used for Zero Point Return (ZRET) such as the Linear
Acceleration Time Constant (OWC00C) and the Zero Point Retum Final Travel Distance
{OLCO2A). '
@ Turn the Servo ON (RUN) (Bit 0 of OWC001).
(® Set Zero Point Return (ZRET = 3) to the Motion Command Code (OWC020).
® By setting Zero Point Return (ZRET) to the Motion Command Code, movement is made on
the axis in the direction designated by the parameter "Zero Point Return Direction.” The set
values of the motion parameters cannot be changed during zero point return operation. Also,
zero point return cannot be held.
To abort positioning, turn ON ABORT (Bit I of OWCO021) or set NOP (= 0} to the Motion
Command Code.
During abort, BUSY (Bit 0 of IWCO015) is turned ON, and upon completion of abort, it is
tumed OFF.

(Note) Even if abort is canceled (ABORT is turned OFF) at the time of completion of abort, positioning is
kept stopped.

(@ The speed is decelerated to the approach speed (SERVOPACK user constant Cn-0022 "Zero
Point Approach Speed 1") on the falling edge of the dog (deceleration LS) signal.

After the dog (deceleration LS) signal is detached from the decceleration LS, the speed is
decelerated to the creep speed (SERVOPACK user constant Cn-0023 "Zero Point Approach
Speed 2"). '

(@ The position moved from the first zero point signal (Phase-C pulse) by the Zero Point Return
Final Travel Distance (SERVOPACK. user constant Cn-0028 "Zero Point Return Final Travel
Distance") after the DEC is detached from the deceleration LS is taken as the zero point in the
machine coordinate system.

A zero point position offset value can also be set. (When 100 is set as a zero point position
offset value, the position data is 100.) Set the Zero Point Position Offset Value by the motion
setting parameter (OLC006).

@ When the Positioning completion range (OWCOOE) is reached after issuing is completed (Bit
2 of IWCO15 is turned ON), the zero point retum operation is completed. Upon completion of
zero point retum operation, the Zero point return completion status ZRNC (Bit 6 of IWCO15)
is tumned ON.

@ After checking that the Zero point return completion status ZRNC (Bit 6 of IWC015) has been
turned ON, set NOP (= 0) to the Motion Command Code {OWC020).
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(D Set the motion fixed parameter.
Set the nitial value of the motion setting parameter

@Movement is made in the designated direction at the
Rapid Feed Speed.”
|

{2 The speed is decelerated to the approach speed on the
falling edge of the deceleration LS.
]
® The speed is decelérated to the creep speed at the first
Phase-C position after the DEC is detached from the
deceleration LS.
-

Diraction d by the “Zero Point Retumn Direction!
R )
| : L
4 1 & F3 1y 4 M
—h Nl "
] : Al :
Pidimt | i :
H
Spewd spotd - : :::u- i E H
relerance :
s : . ' Zaro point rekan posion.
: :
¢ o bl ' T
: s ;
H ! :Z-un‘-luimﬁs
! . o | vl cheience
1 o+
s Lo :
(Phacs-C pulse) H
:
:
—+} 4 Fostion Campten Rarge
Zero peint ratum ion status (ZRNGC) ———r

(® The position moved from the first zero point signal by
the Zero Point Return Final Travel Distance after the
dog is detached from the deceleration LS is taken as
the zero point in the machine coordinate system.

’

(0 The Zero Point Return Compleuon Status ZRNC is

tumed ON.
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

¢ An example of user programs (zero point return)

Raversa diraction €— —3 Forward direction 2Zero point

t 1. b2 i3l 4 J
v o o
. 1 [ H
Rapid feed : : : )
Speed soond 1 [ :
refaronce ' . ! 5
! ) ' 2Zero point return position
. N, ! '
' T
L] ]
' |
o ; ;
\ Vo )
+ n 1] b
1 Vo 1
1} 1] 1 1
: . i travel distance
Dog i :
Zem point signal "
{Phase-C pulse)

Fig. 3.9 An Example of Zero Point Return Patterns (DEC + Phase-C Pulse}

<Operating Conditions>

In the pattern shown in Fig. 3.9, zero point return is performed.
Zero point retum method: DEC + Phase-C Pulse
In this example, the first axis of module No. 1 is used.

If the module No. and/or axis No. is different, reread the register Nos., referring to 1.3 "Module
No. and Motion Parameter Register No."

For details of the registers (OW[]JJ[J) in use, refer to Chapter 5 "Motion Parameters.”

RUNPB )
1B00304
IFON
RV Rapid Feed Speed (RV)
0000005000 =OLC022 | (5000000 pulscs/min.)
RUN
SB000004 0BC0010 RUN Command to the driver (RUN)
H —H
00003 MCMDCODE | *Zero Point Return" (ZRET) is issued as the motion
=0WC020 command,
IEND By turning ON IB00304, Zero Point Return is started.
MCMDRCODE DB000000 Upon completion of zero point return, the Zero Point
HIWCo14 = 00003 —_ Return Completion Status (IBCO156) is turned ON.
ZRNC After the Zero Point Return Completion Status
DB000000 IBC0156 - (IBC0156) is turned ON, set NOP (= 0) to the motion
= 4| command.
IFON
MCMDCODE
00000 S0WC020
IEND
DEND

Fig. 3.10 An Example of Zero Point Return Programs {DWG HO3)

The example in Fig. 3.10 is simplified, but each register can be freely controlled by user programs.
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4 Connection of the zero point return signals

Connect the "Deceleration LS" and "ZERO mgnal“ 51gnals which are used for zero point return
1CN of the SERVOPACK.

- "Deceleration LS" signal: ICN  Pin 9 . Zero point deceleration LS (/DEC)
- "ZERO signal” signal: 1CN  Pin 10 External latch input (/EXT)
4 Conpection of the zero point return signals

SERVOPACK
(SGD-[IICIN type)  (SGDB-LILITIN type)

+24V 6

33K T
il P-oj_' ':CEE:'_ — Prohibition of drive in forward
oV —0 O # & rotation .
. _— P45 7 mA ‘E‘
Overtravet in the direction
of forward rotation =
{OFF with OT) ~ Prohibition of drive in reverse
) . - rotation
Overtravel in the direction
of reverse rotation
{OFF with OT}
@ "Deceleration LS"—)»  Zero point return — Zera point retun deceleration
deceleration LS

LS ON
. {ON with on-LS)
@ "ZERO signal® —P» ExtemnaliatchLS

{ON with latch)

*

~p External LATCH signal ON

Alarm output +24V  ALM

(OFF with alarm) f‘] & Extemal LATCH signal ON
ov '
Brake mheriock output
(OFF with brake appiication OK) ;
: ﬂ « Brake interlock
[ [
' .. BAT
Backup battery 14

33045V Jljm:( 15
: - 2% OFG
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

3.5 Interpolation (INTERPOLATE)

Interpolation feed is performed according to the moment-to-moment position data issued from the CPU
module.

Interpolation feed on each axis is performed as follows.

The register Nos. are intended for the first axis of module No. 1. If the module No. and/or axis No. is
different, reread the register Nos., referring to 1.3 "Module No. and Motion Parameter Register No."
Motion parameters to be used for interpolation feed are marked with "O" in the "Interpolation” column
under "Motion Command Code” in 5.1.2 "List of Motion Setting Parameters" and 5.1.3 "List of Motion

Monitoring Parameters." ‘
MMW L i04003028033045665040 bbbt Ot LA 080t momasoemaam e Tt
[Example]
@ Set the motion fixed parameters and the initial values of the motion setting parameters that suit
your machine.

(Note) Make sure to set Bit 7 {(Motion Command Use Selection) of motion fixed parameter No. 14
“Additional Function Use Selection™ to 1 (= use).
Also, make sure to set Bit 8 (Motion Command Code Validity Selection) of the motion setting
parameter "RUN Mode Setting (OW[I[J00)" to 1 (= valid). ‘

@ Select the Position Control Mode (PCON) (Bit 2 of OWC000).

3 Set the Position Command (OLCO012). Set motion setting parameters to be used for
Interpolation (INTERPOLATE) such as the Filter Time Constant (QWC014), if necessary.

@ Turn the Servo ON (RUN) (Bit 0 of OWC001).
(® Set Interpolation (INTERPOLATE) to the Motion Command Code (OWC020).

{® By setting Interpolation (INTERPOLATE) to the Motion Command Code, interpolation feed
is performed on the axis in accordance with the designated motion parameters.

@ Stop the update of the Position Reference (OLC012).

When the Positioning completion range (OWCOOE)”is reached after issuing is completed (Bit
2 of IWCO15 is turned ON), the Positioning completion signal POSCOMP (Bit D of TWC000)

is tirned ON.
(D Set the motion fixed parameter.
... Set the initial value of the motion sctting parameter. | | pcon |
l RUN
(T DT mesemsocoomseosoeescssy | ) otion Conmand
i (D Select the Position Control Mode (PCON). P | QNTERPOLATE)
____________________________ {-______.-._____.-.-.______-. Speed (%)
| (® Set the motion setting parameter. :
___________________________ LA
i @ Tum the Servo ON (RUN). : i
-------------------------------------------------------- 0 Time (1)
|
+ (8 Issue the motion command "Interpolation” , ol compltonrasge
i (NTERPOLATE). i POSCOMP
!
_ r@ Positioning operation is started on the axis.
____________________________ {________________________-___ The operation in {___ should be performed by the user.
! (D Stop the update of the Position Reference (OLCO12), ° The operation in {1 should be executed by the system.
. . i I
The Positioning Completion Signal (POSCOMP) is

turned ON,

i
l
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3.6 Interpolation with Position Detecting Function (LATCH)
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While mterpolatlon feed is performed in the same way as Interpolation (INTERPOLATE), the curren
position is latched according to the LATCH signal and the latched position converted in the reference uni
system is reported. .

As the LATCH signal, a spec1a1 discrete input (EXM signal) is used. For detalls of mterpolat:lon operation
referto 3.5 Interpolatlon (INTERPOLATE).

(Note) To latch again after latching the current position counter by the LATCH signal, set NOP to the motion command an
then issue the LATCH command. . ]



3.7 Constant Speed Feed (FEED)

3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

Rapid feed is performed toward an infinite distance with the designated acceleration time constant and at the
designated rapid feed speed. The rapid feed speed can be changed even during operation. By setting NOP
(= 0) to the Motion Command Code (OW[J[120), the operation is decelerated to stop.

Constant speed feed on each axis is performed as follows. The register Nos. are intended for the first axis of
module No. 1. If the module No. and/or axis No. is different, reread the register Nos., referring to 1.3
"Module No. and Motion Parameter Register No." Motion parameters to be used for constant speed feed are
marked with "O" in the "Constant Speed Feed" column under "Motion Command Code" in 5.1.2 "List of
Motion Setting Parameters" and 5.1.3 "List of Motion Monitoring Parameters."

T [Exampie]

your machine.

@ Set the motion fixed parameters and the initial values of the motion setting parameters that suit

(Note} Make sure to set Bit 7 (Motion Command Use Selection) of motion fixed parameter No. 14
"Additional Function Use Selection” to 1 (= use).

Also, make sure to set Bit § (Motion Command Code Validity Selection) of the motion setting
patameter "RUN Mede Setting (OW{J[J00)" to 1 (= valid).

@ Select the Position Control Mode (PCON]) (Bit 2 of OWC000).

@ Set the Rapid Feed Speed (OLC022 or OWC015).
Set motion setting parameters to be used for Constant Speed Feed (FEED) such as the Linear
Acceleration Time Constant (OWC00C) and the Filter Time Constant (OWCO014), if necessary.

@ Turn the Servo ON (RUN) (Bit 0 of OWC001).
® Set Constant Speed Feed (FEED) to the Motion Command Code (OWC020).

® By Setting Constant Speed Feed (FEED) to the Motion Command Code, rapid feed is
performed on the axis in accordance with the designated motion parameters.

Rapid feed carmot be held.

@ To stop (abort) rapid feed, set NOP (= 0) to the Motion Command Code (OWC020).

When the Positioning completion range (OWCOOE) is reached after issuing is completed (Bit
2 of IWCO015 is turned ON), the Positioning completion signal POSCOMP (Bit D of TWC000)

is turned ON.

........................................................

The Positioning Completion Signal (POSCOMP) is
turned ON.

PCON
RUN
Motion C
* The position is the integral vatue of the speed reference.
Specd (%)
100% Rated motor speed [NOT kommand
A/,flpid feed
0 — \ _J Time (9
Linear acceleration time constant  Linear tion time consiant
Tostiowing completion raage

POSCOMP

The operation in [ should be executed by the system.

The operation in "} should be performed by the user.
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4 An example of user programs (constant speed feed)

Specd cf-)]

Ratcd motor speed I ]command
A

Linear acceleration time constant  Linear deceleration time constant
# The position is the imtegral vatue of the specd reference.

Fig. 3.11 An Example of Constant Speed Feed Patterns

<Preconditions>

The motion fixed parameters and the initial values of the motion sefting parameters are the sar
as in 5.3 "Examples of Motion Parameter Settings."

<Qperating conditions>
In the pattern shown in Fig. 3.11, the rapid feed speed = 5000000 pulses/min.
Rapid feed speed: OLC022 = 5000 (1'=1000 pulses/mm)
In this example, the first axis of module No. 1 is used.

If the module No. and/or axis No. is different, reread the register Nos., referring to 1.3 "Modu
No. and Motion Parameter Register No."

For details of the registers (OWL I} in use, refer to Chapter 5 "Motion Parameters."

!

"
1
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RUNPB : _
TB00304 : S - . -
| H—— ' : - '
IFON
' RV ‘ Rapid Feed Speed (RV)
10000005000 =0LC022 (5000000 pulses/min.)
RUN .
S]EIS(I)OOGO‘i OBCO0010 RUN Command to the driver (RUN)
—
DIRECTION "Constant Speed Feed" (FEED) is issued as th
sl'_B}\{i)ooom : 0OBC0212 motion command.
: MCMDCODE By turning ON IB00304, feed is started in tl
F00007 =0WC020 forward direction.
ELSE )
MCMDCODE By tuming OFF IB00304, the operation
o000 " =OWC020 decelerated to stop, and upon completion, th
) .| Positioning Completion -Signal (IBC000D)
tumed ON. -
IEND ‘
DEND '

Fig. 3.12 An Example of Constant Speed Feed Programs (DWG HO3)
The example in Fig. 3.12 is simplified, but each register can be freely controlled by user prograr

3
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

3.8 Constant Step Feed (STEP)

Positioning is performed in the designated direction, by the designated movement distance (amount of
STEP movement), with the designated acceleration time constant, and at the designated rapid feed speed.
The rapid feed speed can be changed even during operation. If the movement distance is changed during
operation, the new value is reflected at the time of execution of the next Constant Step Feed (STEP).

Constant step feed on each axis is performed as foliows. The register Nos. are intended for the first axis of
module No. 1. If the module No. and/or axis No. is different, reread the register Nos., referring to 1.3
"Module No. and Motion Parameter Register No." Motion parameters to be used for constant step feed are
marked with "O" in the "Constant Step Feed" column under "Motion Command Code" in 5.1.2 "List of
Motion Setting Parameters" and 5.1.3 "List of Motion Monitoring Parameters.”

[Example]
@ Set the motion fixed parameters and the initial values of the motion setting parameters that suit

your machine.

(Note) Make sure to set Bit 7 (Motion Command Use Selection) of motion fixed parameter No. 14
"Additional Function Use Selection” to 1 (= use).

Also, make sure 1o set Bit 8 (Motion Command Code Validity Selection) of the motion setting
parameter "RUN Mode Setting (OWLI[100)" to 1 (= valid).
@ Select the Position Control Mode (PCON) (Bit 2 of OWC000).

® Set the amount of STEP Movement (OLCO028) and the Rapid Feed Speed (OLC022 or
OWC015).
Set motion setting parameters to be used for Constant Step Feed (STEP) such as the Linear
Acceleration Time Constant (OWCO0C) and the Filter Time Constant (OWC014), if necessary.

@ Turn the Servo ON (RUN) (Bit 0 of OWCO001).
® Set Constant Step Feed (STEP) to the Motion Command Code (OWC020).

(® By setting Constant Step Feed (STEP) to the Motion Command Code, positioning operation is
performed on the axis in accordance with the designated motion parameters.
To hold positioning, turn ON HOLD (Bit 0 of OWC021). Upon completion of holding,
HOLDL (Bit 1 of IWC015) is turned ON. To cancel holding, turn OFF HOLD (Bit 0 of
OwWC02)).
To abort positioning, turn ON ABORT (Bit 1 of OWC021) or set NOP (= 0) to the Motion
Command Code.
During abort, BUSY (Bit 0 of IWC015) is turned ON, and upon completion of abort, it is
turned OFF,
{Note) Even if abort is canceled (ABORT is turned OFF) at the time of completion of abort, positioning is
kept stopped. ) '
(D When the Positioning completion range (OWCOOE) is reached after issuing is completed (Bit

2 of IWCO15 is turned ON), the Positioning completion signal POSCOMP (Bit D of I[W C000)
is turned ON.

When positioning is completed, cancel the motion command "Constant Step Feed."

(Note) Since the rise of constant step feed is detected, once you have executed Constant Step Feed, you must
set NOP to the motion command and set Constant Step Feed again to the motion command.
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(@ Set the motion fixed parameters.
Set the initial valucs of the motion setting parameters.

- -(.STEI.:') A e e e eacmmmmmmmmm—————— ' Linear acceleration time constant  Linear daceleration titne consiant
i _ ! A)| Positioning completion rage
| @Constax'lt step feed is starlted on the axis. POSCOMP _ I’—
(D The Positioning Complenon Slgna] (POSCOMP) is
turned ON.  °
___________________________ \ The operation in [__] should be executed by the system.
 ® Cancel the motion command. (Issue NOP (=0).) The operation in £ should be performed by the user.

€4 An example of user programs (constant step feed)

Speed(-).)I
. 100% lllawdmomrspeedh
/i ! N
“ iRapid feed speed i ™

Linear acceleration time constant  Linear deceleration time constant

Fig. 3.13 An Example of Constant Step Feed Patterns

<Preconditions>

The motion fixed parameters and the initial values of the motion setting parameters are the s:
as in 5.3 "Examples of Motion Parameter Settings."

<0peratmg cond1t|ons> . |

In the pattern shown in Fig. 3.13, the operation stops at the STEP movement amount of 2
pulses.

Amount of S_TEP movement: OLC028 = 2000 pulses
In this example, the first axis of module No. 1 is used.

If the module No. and/or axis No. is different, reread the register Nos., refemng to 1.3 "Mo
No. and Motion Parameter Register No." 4

For details of the registers (OWL 1) in use, refer to Chapter 5 "Motion Parameters."
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3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS

RUNPB Rising detection
IB00304 DB000000
Ht ;.
IFON
STEP Amount of STEP Movement (STEP)
0000002000 =OLC028 (2000 pulses)
RUN
SB0G0004 OBC0010 RUN Command to the driver (RUN)
H 1 L
SB000004 gé%ﬁgg ON "Constant Step Feed" (STEP) is issued as the
HN— oY motion command.
MCMDCODE By turning ON 1B00304, constant step feed is
00008 =0WC020 started and movement is made by the STEP
IEND movement amount in the forward direction.
Upon completion of movement, the Positioning
Completion Signal IBCO00D is turned ON.
MCMDRCOD DBo000010
FIWCo14 =00008 —_—
fgg’ (%(3]1\43[13 DB000010 When movement is completed, clear the motion
Hi L command (= NOP command) for the next
F (;N i operation.
MCMDCODE
o000 =>0WC020
TIEND
DEND

Fig. 3.14 An Example of Constant Step Feed Programs (DWG HO03)

The example in Fig. 3.14 is simplified, but each register can be freely controlled by user programs.
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3.9 Zero Point Setting (ZSET)

The position obtajned by executing "Zero Point Setting" is taken as the zero point in the machine coordinat
systemn. Therefore, the zero point can be set without zero point return operation.

* When using the software limit-check, the zero point refurn operation or "Zero Point Setting" must t
executed. o '

nZéro Point Setting” is performed as follows.

[Example] = s
‘ @ Move the machine to the zero point by constant speed feed, constant step feed or manu
operation. _

@) Select the Position Control Mede (PCON) (Bit 2 of OWC000).
(Note) Make sure to set Bit 7 (Motion Command Use, Selection) of motion fixed parameter No.

" pdditional Function Use Selection” to 1 (= use).
Also, make sure to set Bit 8 (Motion Command Code Validity Selection) of the motion setti

parameter "RUN Mode Setting (OWLI[100)" to 1 (= valid).
(3 Set Zero Point Setting "9" to the Motion Command Code (OWL]L101).
{(Note) The Servo ON (Bit 0 of OWIJ(_101) may be ON or OFF. If motion fixed parameter No. 3 "Encoc
. Selection” is set to absohute value encoder (= 1) and Bit 5 (Axis selection) of motion fixed parame
No. 17 "Motion Controller Function Selection Flags" is set to "infinite-length axis” (= 1), Zero Po
. Setting (ZSET) cannot be executed during axial movement.
@ Upon completion of zero point setting, the zero point setting completion (Bit 3 of IwiLh
and Zero point return completion status (Bit 6 of IW[I[115) are turned ON.

&) When the Zero point setting completion is turned ON, cancel the motion command "Ze
Point Setting." (Set NOP. (= 0) to the motion command code.)

1

/A\ Caution

"Zero Point Setting (ZSET)" is a command for setting the "zero point in the machir
coordinate system.” Therefore, if an incorrect position is set by "Zero Poii
Setting”, movements in subsequent operations will differ from the actually intende
ones. Before running the machine, make sure to confirm that the zero point in tt
machine coordinate system is correctly set. '

Neglecting this check may result in damage to tools due to interference or an accident causi

injury or death.

{
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4. /O AND INVERTER

4 10 AND INVERTER

B

This chapter describes the I/O and inverter communications of
the SVB module.




4.1 1/O and Inverter

4-2

The SVB module can perform control transmission and message transm1551on in connection with I
modules and inverters as slave equipment.

Control transmission is cyclically éxecuted between the SVB module and slave stations.
Each station's I/O area is assigned by CP-717.

If slave stations are inverters, inverter constants can be written and read and the data can be traced by usin
the system standard functions.

The system standard functions "ICNS-WR," "ICNS-RD" and "ITRC R.D" are used, respectively.

For message transmission of user data the system standard functions "MSG- SND" and "MSG-RCV" ar
used.

There are two types of transmission procedures: MEMOBUS proéedure and non-procedure.

The transmission status is oufput to the corresponding reglsters as parameters of the "MSG SND" an
"MSG-RCV" functions. :

For details of the _system standard functions, refer to the "CP-9200SH Programming Manual."

This module ¢an be connected with the following I/Os and inverters.
Table 4.1 Details of Slave Stations

Assignment name Equipment name
VS-676H5 VS-676HS5 (inverter)
VS8-676HST VS-676H5T (inverter)
VS-616G5 VS-616GS5 (inverter)
RIQO-01 . CP-816 remote /O -
RIO-06 CP-816 remote 1/O

' ABS_CODER Absocoder
JEPMC-10350 Distributed YO

To connect the above equipment, transmission parameter setting and /O assignment to each station a
necessary. ’ '

Doubleclick "M-LINK" displayed in the SVB slot on the Module Configuration window, and t
MECHATROLINK (CERF) setting window appears.



4. /O AND INVERTER

4.2 Setting Transmission Parameters

For communicating with I/Os and inverters, the following transmission parameters must be set.

MECHATROLINK (CERF) Transmission parameter setting

Master/Slave Master (fixed)
Own Station Address 0 (fixed)
Message Trust Level 0: A command is sent only once, and the response from the

other side is waited indefinitely.

1: A command is sent once, and if there is no response in 8
seconds, the command is sent again,

2: When sending a command, data are sent twice in succession
word by word, and then response from the other side waits
indefinitely. The transmission reliability improves but the
transmission time increases twofold.

Max Slave ST Number In combination with the transmission speed and transmission
cycle, the following 12 setting patterns of Max Slave ST
Number exist. (Refer to Table 4.2.)

Table 4.2 List of Settings of Max Slave ST Number

Max Slave ST Transmission Transmission

Number Speed Cycle
2 4 Mbps 500 s
2 10 Mbps 250ps
3 2 Mbps 1 ms
6 4 Mbps 1ms
6 10 Mbps 500 s
7 2 Mbps 2ms
14 4 Mbps 2 ms
14 10 Mbps 1 ms
15 2 Mbps 4 ms
29 4 Mbps 4 ms
29 10 Mbps 2 ms
30 10 M_bps 4 ms

Note

1. Stations by the Max Slave ST Number cannot always be connected. The number of stations
which can be connected actually varies within the range of the Max Slave ST Number depending
on the connecting slave type and the scan setting time.

(The Max Slave ST Number will never be exceeded.) As a guide, carry out an assignment that
meets the two conditions shown in <Precaution 1>.

2. After changing the transmission parameters, turn the power of CP-9200SH OFF, and then turn
ON again.

3. Set the same transmission speed between the master and slave stations.

4.8et the transmission parameters to 14 stations, 4 Mbps, and 2 ms when MECHATROLINK
SERVOPACK:s are also connected.
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4.2 1 The Number of Cohnectable Slave Stations

Assign the 1/0s to meet the following conditions.

(1) Obtain the time required for the communication interrupt process as follows:

SIO_TIM - =31 s)Xnumber of assigned RIO-01, ABS_CODER and JEPMC-1035(
SEQIO_TIM = 46( i s) X number of assigned R10-06
INV_TIM = 46( 2 s) X number of assigned imverters

INT TIM  © =25(xs)*+SI0_TIM+SEQIO_TIM+INV_TIM
INT_TIM : Time required for the communication interrupt  # s)

INT_CYC * : Commumication cycle :
, {communication cycle selected by setting Max Slave ST Number)

Set the time required for the- communication interrupt as it is less than 90% of the communication cycle. (Make the units «
INT . TIM and INT_CYC coincide.) :

4-4

(Condition 1) INT_TIM < INT_CYCX0.9

(2) Next, thain the time reqL_:'ired for the high-speed scan interrupt process as follows:

IOH_TIM = 90( «s)Xnumber of H-scan ass1gned RIO-01, R1IO-06, ABS_CODER
- and JEPMC-10350 ,
oL TIM . = 34( ¢ 5) X number of L-scan asmg;ned RIO-01, RIO-06, ABS CODER
: ' and JEPMC-10350 :
INVH TIM = 105( « s) X number of inverters :
HSCAN_TIME = 200( ¢ 5) + (15( 2 8} X SLV NUM) +10H_TIM + IOL_TIM +
INVH_TIM
HSCAN_TIM : Time required for the SVB high-speed scan interrupt ( u s)
SLV_NUN : Maximum number of slave stations

_ (number of stations set by Max Slave ST Number)
SCAN_TIME : CPU high-speed scan setting value

Set the sum of the time required for the SVB high-speed scan interrupt and the time required f
the communication interrupt to less than 80% of the CPU high-speed scan setting value.

(Make the units of HSCAN_TIM, SCAN_TIM, INT_TIM, INT_CYC coincide.)

If SCAN_TIM - INT_CYC leaves a remainder, add 1 to the quotient.)

(Condltmn 2) HSCAN_TIM + [(SCAN_TIME--INT_CYC) + INT_TIM] < SCAN_TIME..

0.8
[Example] _
Max Slave ST Number: 14 Transmission speed: 4 Mbps Communication cycle: 2 m
CPU high-speed scan sétting: +6ms |
Number of slaves: 3 RIO-01 (L-scan assigned)
; .
i . 6 RIO-06 (H-scan assigned: 4, L-scan assigned: 2)
l 5 inverters ' '
SIO_TIM =31(ps)X3 =93
SEQIO TIM =46(pus)X6 =276

INV_TIM  =46(us)X5 =230



INT_TIM=25( 4 5}+93+276-+230=624( u 5)
624( g 5) < 2(ms) X 1000 X 0.9
624( 22 5) <1BO0( g 5) eerrnenorsransusnns Condition 1

IOH TIM = =90(us)X4 =360
IOL TIM  =34(us)X5 =170
INVH_TIM =105 5)X5 =525

HSCAN_TIM=200( z 8) -+ (15( z ) X 14)+ 360+ 170+ 525 = 1465( u s)
1465( ¢ 8)+ [(6(ms)=-2(ms)) X 624( g 5)] < 6(ms) X 1000X 0.8
1465( ¢ 8)+(3 X 624( u 5)) < 6000( 12 8) X 0.8
3337(pes) < 4B00( g §)evrrreerensernasaas Condition 2
Since both of condition 1 and 2 are met, this assignment is allowable.

4.1/0 AND INVERTER
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4.3 Setting 1/0 Assignment

For actually performing control transmission and message transmission with slave equipment, IX

assignment is necessary.

Click "I/'O Assignment" on the Transmission Parameters window, énd the /O Assignment window appears

[ Conf iquration of the 1/O Assngnment wmdowj

=] HEEHAIHULINK[EEHF] TRIGHTING 92005HACPU1 CP qzuGSH Offline 'Local"'

0]
(HTYPE-

3] )

Set the connecting equipment names. (For the selectable models, refer to Table 4.3.)

(2) INPUT, OUTPUT

Set the input registers (W11 1CT) and output registérs (OWLICILT) within the range betwe
"JO Start Register" and "I/O End Register" set on the Module Configuration window.
(Note) Set the register No. not to overlap between the INPUT and OUTPUT registers.

(3)SIZE
The size is fixed according to the slave equipment. (Rcfer to Table 4.3.)
(4) SCAN
Set the control data updatmg cycle for each station. Some slave equipment do not need this setti
(Refer to Table 4.3.)
Table 4.3 Details of the Transmission Parameter Settings
SCAN
Equipment name TYPE SIZE -
(words) | High-speed SCAN | Low-speed SCAN
VS-676H5(inverter) VS-676H5 16 Setting unnecessary
VS-676H5T VS-676H5T 16 Setting unnecessary
V8-616GS VS5-616G5 16 Setting unnecessary
CP-816 remote O (RI0-01) | RIO-01 1 Settable Settable
CP-816 remote /O (RIO-06) | RIO-06 1 Settable Settable
Absocoder ABS_CODER 4 Settable Settable
Distributed /O JEPMC_I10350 4 Settable Settable




1.4 Types of Messages

message and inverter message.

4. /O AND INVERTER

Table 4.4 Details of the Usable Messages

For message transmission, three types of messages can be used: MEMOBUS message, general-purpose

The relationship between usable messages according to slave equipment is shown in Table 4.4.

Equipment name MEMOBUS message General-purpose message | Inverter message
quip (MEMOBUS procedure) (non-procedure) (inverter function)*

VS-676HS (inverter) | 216IF/H5 X X O
VS-676H5T (inverter) | 216IF/HS X X O

216IF/G5 X X O
VS8-616GS5 (inverter)

CP-916B O O O
CP-816 remote /O (RIO-01) X X X
CP-816 remote /O (RIO-06) O X X
Absocoder b X X
Distributed I/0 X X X

Manual (SIE-C879-40.3).

* By creating user programs using standard system functions ("ICNS-WR", "ICNS-RD", "ITRC-RD") for the CPU
module, inverter constants can be written and read, and trace data can be read.

For details of the system standard functions, refer to the Machine Controller CP-9200SH Programming
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4.5 Control Data Configuration

4-8

The data conﬁgui‘ation which is used for control data transmissioni with slave equipment is shown below.

(1) RIO-01, RIO-06
owI1oxd

" (2) Inverter

owIODO
ow OO+

owl_ OO k2
OWLIOOH3
owOOCH4
owJOUI+5
owOCO0+6
ow IO H7
owJOO+8
owOIO e
owlOO+a
owl1OO0+s
owOOO+C
owlOOC+D
owOOOCHE
owOOCICI+F

(3) MP930 I/O unit

owDJ OO

owOOO +
oW OO H2
owl:IElDI:Iﬂ

(4) Absocoder |

owdOoqd

owi IO+
OWLLC M2
owOOL 13

Command data (1 word)

' Response data (1 word)

high-speed or low-speed control data TW (] high-speed or low-speed control data
Command data (16 words) Response data (16 words)
—+ w1000 | —t
| Hgepeed conwal - w0+ | highspeed control data
| (4 words) wOOO+2 | (4 words)
— wOOOC+3 —+
—+ wOOOC+4 —+
| wOOOe+s I
| WO+ |
I wODO0+7 I
| wOOO+8 |
| low-speed conrol data  TWJ[JCI1+9 | low-speed control data
| (12 words) WO+ | (12 words)
i wOOO+B I
I wWOOOCHe I
| wOOOC+D |
| WO HE |
—+ wOOOL+F —+
Command data (4 words) Response data (4 words)
—+  high-speed or wOOoors —+  Thighspeedor
|  tow-speed control data YW ][I 1+1 | low-speed control data
I (dwords)  IWOOIC[ k2 I (4 words)
—t wOoOric+3 —+
Command data (4 words) ' Response data (4 words)
—* wOOod —+  high-speed ar
| invalid wOOO+ | low-speed contro! data
| ' wOoOoOr+2 | (4 words)
—+ Tw30IOO+3 —+




4.6 Control Command/Response Data
M Control Command Data

4.1/0 AND INVERTER

Address H5 (Textiles) H5 (General) G5
0010 * RUN signal * RUN signal RUN signal
0012 * Freque/ncy reference * Reference speed Speed reference
0014 Za}ﬁﬁéfiﬁge miere- * Torque reference ?;ﬁ“%?f:ifﬁf:m PG)
0016 * Target frequency (PM) * Torque compensation ;ﬁufolegzssa&:g PG)
0018 Not used. i’t‘.z‘;‘f:emg"eﬁc flux Not used.
001A Inverter Unit AOCH1 Inverter Unit AOCH1 Inverter Unit AQCH1
output output output
001C Inverter Unit AQCH2 Inverter Unit AOCH2 Inverter Unit AOCH2
output output output
001E Inverter Unit DO output Inverter Unit DO output Inverter Unit DO output
0020 Option AO-12CH1 output | Option AO-12CH1 output | Not used.
0022 Option AO-12CH2 output | Option AO-12CH2 output | Not used.
0024 Cption DO-08 output Option DO-08 output Not used.
0026 Not used. Not used. Not used.
0028 Not used. Not used. Not used.
002A Not used. Not used. Not used.
002C Not used. Not used. Not used.
002E Not used. Not used. Not used.
Note

1. Data marked with an asterisk (*) is refreshed during the high-speed scan (1 ms) at the Inverter
(H5) end and consists of 4 successive words from the top.

2. Data marked with an asterisk (*) is synchronized on the high-speed scan on the option board at
the option end. All other data is synchronized and refreshed in the low-speed scan.

3. All G5 data is read in 5-ms cycles. Data is refreshed on the high-speed scan at the option end.
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410

B Run Signals

H5 (General)

Bit H5 (Textiles) G5

0 RUN/STOP RUN/STOP RUN/STOP

1 Reverse Reverse Reverse

2 Base block | Base block . Base block

3 Trace start/stop (1: Stop) Trace start/stop (1: Stop) Trace start/stop (1: Stop)

4 External error External error External error

|5 Error reset Error reset Error reset

5 Acceleration-decelerationtime | Acceleration-decelerationtime 0
change change .

7 Acceleration-deceleration Acceleration-deceleration 0
disabled (hold speed) disabled (hold speed) .

8 Dynamic brake reference Initial excitation Dynamic brake reference

9 Integral reset (ASR) Iniegral reset (ASR): Integral reset (ASR)

A | Integral hold (ASR) Integral hold (ASR) : 0

B Soft starter cancel Soft starter cancel 0

c Trace reset (after failure) - Trace reset (after failure) Trace reset (after failure)
(1: RST) ' (1: RST) : (1: RST)

D |0 Servo ON Servo ON

E (; Spt.zed{torque contro'l Spgcd{torque control

switching switching
F |o 0 0
Note

Trace start/stop and trace reset are commands to option boards from the host and are not used by
the Inverter Control Section Unit. ’ '




M Control Response Data (16 Words) Inverter — Option

4. /O AND INVERTER

Address H5 (Textiles) H5 (General) G5
0030 * Status signal * Status signal Status signal
0032 * Speed feedback * Speed feedback Speed feedback
0034 * Main circuit DC voltage | * Torque reference Torque reference

*
0036 | losamancouspower | L B erton | vl orapeen s
0038 Speed reference Speed reference Speed reference
003A Primary frequency reference| Primary frequency reference| Primary frequency reference
003C Qutput current Output current Cutput current
003E Output voltage reference Output voltage reference Output voltage reference
0040 Main circuit DC voltage Main circuit DC voltage Main circuit DC voltage
0042 Not used. Torque feedback Error alarm signal 1
0044 Error alarm signal 1 Error alarm signal 1 Error alarm signal 2
0046 Error alarm signal 2 Error alarm signal 2 Error alarm signal 3
0048 Inverter Unit Al CH3 input | Inverter Unit AT CH3 input | Inverter Unit AT CH3 input
004A Inverter Unit D1 input Inverter Unit DI input Inverter Unit DI input
004C Inverter Unit AT CH1 input { Inverter Unit AT CHI input { Inverter Unit Al CH1 input
004E Instant amount of drop Instant amount of drop g‘ﬁ;eiﬁgﬂ:mmr counter
Note

1. Data marked with an asterisk (*) is refreshed during the high-speed scan (1 ms) at the Inverter
(H5) end and consists of 4 successive words from the top.

2.H5 data marked with an asterisk (*) is synchronized on the high-speed scan on the option board
at the option end. All other data is synchronized and read on the low-speed scan.

3. Al G5 data is read in 5 ms cycles. Data is refreshed in the high-speed scan at the option end.
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H Status Signals

Bit H5 (Textiles) H5 (General) G5
~ |0 [Running Running Running

1 Zero speed Zero speed Zero speed
2 Reversing Reversing ~ ! Reversing
3 Reset signal inputting Reset signal inputting Reset signal inputting
4 . | Speed match Speed match Speed match
5 Inverter preparations completed in;x;c:;tlz:dreparations A ix;:;t]irtéadrcparaﬁons
6 Minor failure Minor failure Minor failure
7 Major failure Major failure Major failure

18 Reference error - - Reference error 0
9 -gmgig:e;:?e\;ry/pgwer Local/remoteA — Local/remote
A | Localiremote Local/remote . Local/remote
B ‘Powering up/Tegenerating Powering up/regencrating | 0
C | Current limiting Current torque limiting | 0
D | Speed limiting Speed limiting - © o
E o Servomotor selection Servomotor selection

(No.1/No.2). {No.1/No.2)

F o Servo zeroing completed | Servo zeroing completed

4-12
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4.7 VS-616G5 Inverter Connection Example
This section describes and SVB application example using 216IF/G5 Modules.

4.7.1 Prepared ltems and Startup Procedure

M Prepared ltems

4. /O AND INVERTER

Name

Model

Inverters

Servomotors

216iF/G5 Module

87216-1200{_-SOX0OY

216IF Transmission Cable

M Startup Procedure
This section describes the startup procedure when Inverters are controlled by a 216IF/G5 Module.

A

Mount and wire the 216IF/G5 card.
Set Inverter parameters.

Set the SVB MECHATROLINK.
Create a ladder logic program.
Check operation

4.7.2 2186IF/G5 Module Specifications

I Appearance
% DIP switch
O -
o™ LED indicators
o}
< CP-216 Transmission port
M LED Indicators
X . -
% Indicator Color Status When Lit
m RUN Green Normal eperation.
X . .
P ERROR Red F?,llure occurred/transmission path
3 0 disconnected.
> ™ Green Sending/receiving data.
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H DIP Switch Settings -
NuF:rilrll)er Function | Descriptidn
1 ' RESET Hardware reset
. ’ | Normal operation
2 ' Mode Standard Mode
Switching T2 £ pansion Mode
3 Transmi- Pin4 . . Transmission Speed
4 gsr;‘e’g 4 0.5 Mbps
: i Mbps
2 Mbps
o [aMbps
5 Station Pin 7 Ping8 | Station
6 ! Address ' Address
7 OFF OFF OFF ON 1
8 | OFF OFF ON OFF 2
) ‘| OFF OFF ON | ON
ON ON ON OFF 14
|oN ON ON | ON |15
Note : : : -

1. Set pins 1 to 4 to the settings that are highlighted.
2.Set pins 5 to § according to the station address.

IMPORTANT | Be sure to set the pins prior to turning ON the Inverter. The pins cannot be set if the Inverter is O}
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4. /O AND INVERTER

M Connector

This section describes the model number and pin layout for the comnector to the 216IF/GS
Module transmission path.

¢ Model: MC1.5/2-G-5.83-AU (made by PHOENIX CONTACT co. ip)
e Pin Layout

Pin No. Signal Name

1 S* Send/receive signal (~)

2 S Send/receive signal (+)

8l Procedure for Preparing 216IF/G5 Cable

Be sure to use twisted-pair cables with wire sxzes AWG#24 to AWGH#20 (0.2 to 0.51 mm?) on the
connector from the 216IF/GS to the SVB.
This section describes the procedure used to prepare the cable.

1. Strip the wire of its covering for 6.5 mm from the end.

Core wire

Covering

2. Secure the wire to the plug.

Insert the core wire deeply into the plug and tighten the screws to a tightening torque 0.3 to 0.4
Nem,

4.7.3 Mounting Procedure
This section describes the procedure used to mount a 216IF/G5 Module.

1. Turn OFF the main circuit power supply of the Inverters and wait at least one minute (at least 3
minutes for Inverters rated 30 kW or higher).

2. Remove the front cover of the Inverters and check to see if the charge indicator is not lit.
3. Check the Option Card mounting locations (A, C and D).

4. Align the Option Card connector with the 2CN connector on the Control PCB and push the
spacers into the spacer mounting holes on the card end.

With the spacers in the holes, push until you hear a click.
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4. /O AND INVERTER

4.7.4 Wiring

This section describes the procedure used to wire the 216IF/G5 Card.
B 216IF/G5 Card Wiring

5o—M
55— M
s
@ s M|
SVB
CN1 D
o
]; 216IF/G5
USB terminator
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B Connection with SVB Module

'

The following figure shows the procedure used to c_onﬁéct multiple VS-616GS5 stations to an SV

Module.
!
- t
JC215-01"
Q. - 216IF/GS
6 ) Ly S+
1200
7 )-8 5
6 First axis
() sH SH
) sheli Shell ,. o H1BIFIS
USB Terminator mode! .
JEPMC-W6020 . I} Second axis
S+ 216IF/GS
JC215-01 D s
L e W g ar sy
87215-81000 : - _
.......... Last axis
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4.7.5 VS-616G5 Constant Settings

Set these constants to control Inverters from a 216IF/G5 Module. The following table shows
constants required for lower limit settings.

M Constant Access Level: A1-01

4. 1/O AND INVERTER

Constant No. Description
A1-01 Constant access level

A1-02 Control mode selection

b1-01 Frequency reference sclection
b1-02 RUN commnad selection

Setting

Set the level for accessing constants (range that can be set and checked).

Constant Name Change | Setting | Units | Factory Access Level
No. rnie ) Range Seting v [Vif with] Vector | Vector
unning without| PG |without [with PG
PG PG
A1-01 Constant access | Possible Oto4 - 2(Q) Q Q Q Q
level
Set ADVANCED level (4).
Explanation of Settings
Setting Name Description
0 Monitor only Enables on the drive mode and environmental settings to be
checked and set. The setting can be used to prevent constants
from being changed. (Write protect function)
1 Check user selected Enables only user selected constants (maximum of 32)tobe
constants only checked and set. Set the constants that can be checked and set at
A2-01 to A2.32.
2 QUICK-START Enables only constants (maximum of 25) required to start up the
Inverier to be checked and set.
3 BASIC Enables constants in general use to be checked and set.
4 ADVANCED Enables all constants to be checked and set.
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M Control Mode Selection: A1-02

Setting

. Select one of “four control modes. The setting will not be initialized when the constants ar
initialized. :
Constant Name Change | Setting | Units | Factory Access Level
No. me!e Range Setting | wi |Vif with| Vector | Vector
unning - without | PG | without [with PC
- - | PG PG
A1-02 - | Controlmode |Not - - 0to3 | — |2(Vector 0 Q Q Q
" | selection possible without PG

Set 2 for vector control without a pulse generator.

Explanation of Settings

Setting Control Mode " Description
0 - 1 VIf control without a Normal V/f control ..
pulse generator :
1 | V/fcontrol witha

pulse generator V/f control using a pulse generator speed control card

2 l Vector control without

Vector control based on speed data in the Inverter
a pulse generator .

3 ‘ Vector control witha | Vector control using a control card connected to a pulse
pulse generator . generator

B Frequency Reference Selection: b1-01
Setting '

Select the procedure that will be used to input the frequency reference.

Constant Name Change | Setting | Units | Factory Access Level
. No. ' mege Range Setting | vy | vif with | Vector | Vect:
unning - without| PG |without jwith F
. : PG | PG
b1-01 - | Frequency refer-| Not - 0to3 |. - 1 Q. Q Q Q
ence selection _ | possible : o

Set 3 because the freciuency reference will send from the Option Card.

Explanation of Settings
Setting Description
0 Digital Operator
1 Control circuit terminal (analog input) !
2 Transmission
3 Option Card
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Bl Run Reference Selection: b1-02

Setting

Select the location that will input the run reference.

4. /O AND INVERTER

Constant Name Change | Setting | Units | Factory Access Level
No. While | Range Seing | v v with | Vector | Vector
Running without| PG |without jwith PG
PG PG
b1-02 Run reference Not Oto3 - i Q Q Q Q
selection possible

Set 3 because the frequency reference will be sent from the Option Card.

Explanation of Settings
Setting Description
0 Digital Operator
1 Control circuit terminal {external
terminal)
Transmission
3 Option Card

4.7 6 MECHATROLINK Definitions

Click M-Link at the SVB slot on the Modules Configuration Window, and click the /O Assignment Tab in
the MECHATROLINK Definition Window to define VS-616G5 as the device that will be connected.

T e
y L
: =
£ g’
E
h %] :
Z S ——
& b W l
i .
aE! =
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4.7.7 Creating a Ladder Logic Program

4-22

1 0000

10002

10004

10006

00008

RUN/STOP
"3|(|’°°°° OB0060O ,
. FWD/REV
'Blfl’°°°1: ) OB00BO1
1
F 01000 =OW0061
I 00500 =0W0062
DEND

RUN/STOP

FWD/REV

Frequency
reference

Torque
reference



5. MOTION PARAMETERS

O MOTION PARAMETERS

This chapter provides a list of motion parameters with
explanattons and setting examples.
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5.1 List of Motion Parameters

Each axis is prov1ded with common parameter specifications. The register Nos. of each axis (axis 1 to 12
are the register Nos. in Tables 5.2 and 5.3 plus axis offset. Each axis offset (axis ofs) is given by (axis No.

1 }X 40H (64 words). The "[J[]" of the register Nos. differs according to the module No. For details, reft
to 1.3 "Module No. and Module Parameter Register No." ‘ . :

Al settings are automatically set to initial values when power is turned ON. If any data out of the settin
range is set, the operation is performed at a value limited within the setting range.

Note
- No. of registers with a different module No. are not consecutlve
Register Nos. of the same module No. are consecutive between axes No. 1 and 8 and between axe
No. 9 and 14, but those between axes No. 8 and 9 are not consecutive.
Those with the same module No. are consecutive between axes.
Therefore, care should be taken if a subscript (i, j) is used on a user program.
(Example 1)
With HFIW(OW)C000i, read can be performed normally mthm the range of 1 =0to 511.
With IW(OW)CO00i, the register range of axes No. 1 10 8 of module No. 1, that is, the rang
between IW(OW)C000 and IW(OW)CIFF can be read and written normally.
If i>511, read cannot be performed normally.
Be aware that register Nos. between axes No. 9 and 14 and of module No. 2 and after cannot b
read with I—IW(OW)COOOI
(Example 2)
Between axes No. 9 and 14 of the same module No.
With FIW(OW)C200i, read can be performed normally within the range of i = 0 to 383.
With IW(OW)C200i, the register range between axes No. 9 and 14 of module No. 1, that is, th
range between IW(OW)C200 and IW(OW)C37F can be read and written normally.
If i>383, read cannot be performed normally. :
Be aware that register Nos. between axes No. 1 and 8 and of module No. 2 and after cannot be rez
with HIW(OW)C200i.

t

5.1.1 List of Motion Fixed Parameters

These parameters will, once set, normally be never cha.nged as long as the configuration or specifications
the machine are not changed. Set themn with the "Fixed parameter" tab in the SVB definition window of C
717.

1

Note :

Fixed parameters cannot be changed when the current value of Bit 0 of set parameter No. 2 "RU
Command Setting (OW{J[J01) is ON.

Be aware that if any motion fixed parameter is changed, position information, etc., will |
initialized. '




5. MOTION PARAMETERS

Table 5.1 List of Motion Fixed Parameters

No. Name Setting range/Bit name Meaning
1 Axis Use Selection Oort 0: Not used
(USESEL) {Initizl value = 0) 1: Used
Reserved - -
Encoder Selection Oort 0: Incremental encoder
(ENCSEL) (Initial value = 0} 1: Ahsolute encoder
Reserved - . -
Putse Counting Mode 4106 4: A/B method (multiplied by 1)
Selection {Initial value = &) 5: A/B method {multiplied by 2)
(PULMODE]) 6: A/B method {multiplied by 4)
Reserved - -
Rated Motor Speed Setting 1 to 32000 1=1 r/min
(NR) (Initial valve = 3000}
8 | Number of Feedback Pulses A multiple of 4 between | 1=1 pulse/vav
per Rotation 4 and 65532 * Set a yet-to-be-multiplied value.
_{FBppr) {Initial value = 2048)
9 _ —
| Reserved
13
14 | Reserved - -
15 | Reserved - ) -
16 | Simulation Mode Selection Oor1 0: Nomnal operation mode
{SIMULATE) 1: Simutation mode
17 | Motion Controller Function Bit | Oto 3: Reference Unit Selection
Selaction Flags CMD_UNIT 0: pulse (electronic gear invafid)
(SVFUNCSEL) (Initial value = 0} 1: mm .
2. deg
3:inch
4: USE_GEAR Electric Gear Selection
(Initial value = 0) | 0: Invalid
1: Valid
5; PMOD_SEL Axis Selection

{Initial value = 0)

0: Finite-length axis
1: Infinite-length axis

6: Reserved

7:USE_SLIMP
(Initial value = 0)

Software Limit {positive direction) Selection
0: Invalid
1: Valid

8: USE_SLIMN Software Limit {negative direction) Selection
(tnitial valug = 0) 0: Invalid
1: Valid
9: USE_OV Override Selaction
{Initial value = 0) | O: Invalid
1: Valid

10/11: Reserved

12: THROUMOD
{Initial value = 0)

Servo Driver Transparent Command Mode
0: Invaiid
1: Valid

13M14: Reserved

15: SWGBVF
(Initiat value = 0}

Interpolation Command Segment Distributing Function

0: Valid
1: Invalid
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Name

Table 5.1 List of Motion Fixed Parameters (Cont'd)

Setting range/Bit name

Meaning

18

Number of Digits Below
Decimal Point

0to5

- | (initial value = 3)

Set the number of digits to the right of the decimal
point of reference
(Example} For the number of digits to the right of the
decimal point = 3,

mm : One reference unit = 0.001 mm

deg : One reference unit = 0.001 deg

inch : One reference unit = 0.001 inch
This parameter and the Reference Unit Selection
(motion fixed parameter No.17.) gives the minimum
reference unit. However, the minimum unit of "pulse”
is not affected by this parameter.

19

Travel Distance per Machine
Rotation
(PITCH)

102>
(Initial value = 10000) -

1=1 reference unit

21 | Servomotor Gear Ratio 1 t0 65535 1=1 rotation
(GEAR_MOTOR) {Initial value = 1) 1

22 | Machine Gear Ratio 110 65535 1=1 rotation
{GEAR_MACHINE) {Iritial value = 1) !

23 | Infinite-length Axis Reset 110271 1=1 reference unit

Position (Initial value = 360000}

{POSMAX)

25 | Maximum Number of Absolute |1 to 2°'-1 1=1 rotation

Encoder Tums - Co {Initial value = 99,299) e

(MAXTURN}

27 | Positive Software Limit 2T to 271 1=1 reference unit
(SLIMP) {initial value = 2°'-1)

29 | Negative Software Limit —2°To 277 1=1 reference unit
(SLIMN) {Initial value = -2 ;

31 | Zero Point Retun Method Dto 3 0: DEC signal + C signal
(ZRETSEL) (Initial value = 0) 1: ZERO signal

. 2: DEC signal {with switch width) + ZERO signal
. 3: C pulse .
32 | Reserved - -
I v
38




.1.2 List of Motion Setting Parameters

5. MOTION PARAMETERS

These parameters are used for reference to the motion module. At the beginning of high-speed scanning, the
parameters are transferred to the motion module in a batch. Motion control can be performed by simply
setting the parameters to this register area.

Note

No. of registers with a different module No. are not consecutive.
Register Nos. of the same module No. are consecutive between axes No. 1 and 8 and between axes
No. 9 and 14, but those between axes No. 8 and 9 are not consecutive.
Those with the same module No. are consecutive between axes.

Therefore, care should be taken if a subscript (i, j) is used on a user program.
For details, refer to 5.1 List of Motion Parameters.

Table 5.2 List of Motion Setting Parameters

Motion Command Code
(OWLI20)
2le 33
) Setting range/ . 2|8 ‘E 8 § o
No. Name Register No. Bit name Meaning 5 g = %-; 5 f%’ %
HHEEERE
5|85 (2]2
& N 813
1 RUN Mode Settings ow[I[Joo
(RUNMOD) Bit | O Reserved Set "0." -
1 Reserved Set "0." -
2 PCON Position Control Mode
(initial value = 0) ofojo[ojofo|o
3to5 Reserved Set "0." -
6 ACR Alarm Clear ]
(Initial valug = 0} | 1: Alarm clear inquiry Atways valid
7 Reserved Set "0." -
8 MCDSEL 0: Motion command code (OW[[20)
{Initial value = 1) invalid
1: Motion command code (OW[J[120) Always valid
valid
* Be sure to setitto™."
9 ZRNDIR Set the direction for returning to the zero
{Initial value = 0) | point.
0. Reverse direction (position pulse in the o
deceleration direction)
1: Forward direction {position putse in the
acceleration direction)
10to 15 | Reserved Set "0." -
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Table 5.2 List of Motion Setting Parameters (Cont'd)

.56

Motion Command Code
fowgd20)
Zle § E
i Setting range/ . HEHEIEREL
No. Name Register No. Bit name Meaning —5 g ‘E % £ % 3
HEBEHEIE
clElelzE LRl
| 217 IE]
] S
2 | RUN Command owQdrlo1
Settings [Bit{o RUN Servo ON (DOO ;
{SVRUNCMOD) ' {initiat value = 0) ( ) Always valid
) 1to11 Reserved Set "0." -
12 USE_BUF Position Reference Value Selection
. (Initial value = 0) 0: Position reference vatue is OLCI0]
. 12. o0 C
1: Position reference value is position
buffer
13 SPDTYPE Speed Reference Value Selection
(Initial value = 0) 0: OL[J(J22 is valid for the rapid feed
. speed. o100 O«
1: OW[{ )15 is valid for the rapid feed
. speed.
14 XREFTYPE Position Reference Type
{Initial value = 0) 0: Absolute position method for
position reference (OLLCI112). olo O
1: Incremental addition method for
position reference (OLCIL112).
15 Reserved - -
3 ow(o2 R Set "0." ' -
| i Reserved - :
§ owlos .
7 | Machine oL 06 2*"ta 21 1=1 reference unit ° Always valid
Coordinate (Initial value = 0) {1=1 pulse for the puise unit)
System Zero
Point Offset
Setting
(ABSOFF)
9 ow[Jos - Set"0." -
| ] Reserved |
12 owCICioB
13 | Linear ow[Jloc 0 to 32767 1=1ms
Acceleration Time {Initial value = 0) (300 = 0.300 ) Valid when OW3(120
Constant ! - 10
(NACC) '
14 | Reserved ow{Jop - Set "0." -
I |
18 OwDOoF )
17 | Position Loop owr[11o 0to 32767 1=0.1 /s valid when OWE120
Gain Setting (Kp) | (Initial value = 300) | - (300 = 30.0) 15
18 | Feed Forward owlH 0 to 200 1=1% Valid when OW[[]20
Gain Setting {Kf) ' {Initial value = 0) (10 = 10%) ! 16



5. MOTION PARAMETERS

Table 5.2 List of Motion Setting Parameters (Cont'd)

Motion Command Code
- {OWLI120)
]
o g g 5 § E
" B gl I
No. Name Register No. Seg:?gar?nné;ei Meaning T;', 'fi g § 5 g §,‘
HEEIER
el 5tel2] [2]2
218 s|&
w 3le
19 | Position oL 112 2% 0 2819 1=1 reference unit (1=1 pulse for the
Reference Setting {Initial value = 0) pulse unit)
{XREF) or Position * For Position Reference Value Selection || O elle
Buffer Number (0OBL1J01C) = 1, the position buffer No.
(1 to 256).
21 | Filter Time owi314 0 1o 5100 (1) For Bit 4 to 7 of OW[ 1121 equal to
Cc(::l‘ﬁﬁr;;)Semng (Initial value "2", the S-curve (Movement
=0) - Averaging) time constant 1=100 us . _
0 to 63535 (2) For Bit 4 to 7 of OW[IL121 equal to ‘1’3"" when OWLI[120 =
"1", the exponential
acceleration/deceleration time constant
i=1ms
22 | Speed Reference | OW[IJ15 0to 32767 Valid when the speed reference value
Settin (Initial value = 0 selection (OW[IJ01D) = 1.
(NREF) )| selection ) olojololo|o]o
{5000=50.00%)
23 owlli 116
| | Reserved | - Set "0." -
29 owloic
30 | SpeedLoop Gain | OWICJ1D 1 to 20000 1=0.1Hz . Valid when OWi {120 =
Setting (Ku) (Initial value = 400) (400=40.0 Hz) 14
31 | Reserved OLCME - Set "0.7 -
33 | Motion Command | ow[1[J20 010 65535 0: NOP
Code {Initial value = 0) No reference available
(MCMDCODE) 1: POSING
Positioning
Z: EX_POSING
External Positioning
3. ZRET

Zero Point Retum

4: INTERPOLATE
Interpolation

5: ENDOF_INTERPOLATE
Final interpolation Segment
(For motion functions)

6: LATCH
Interpolation with Position Detection

7: FEED
Constant Speed Feed

8: STEP
Constant Step Feed

9. ZSET
Zero Point Setting

10: ACC
Changing the Linear
Acceleration/deceleration Time
Constant

11: Reserved

12: SCC
Changing the Movement Averaging
Time Constant

Always valid
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Table 5.2 List of Mation Setting Parameters (Cont'd)

5-8

Motion Command Code |
(owr120)
b+
| . EElL] |83
No. Name Register No. Seg?ggnfel Meaning -g E ,‘E % 5 % -;E;
HEEHEHE
=151e15] |23
. A @ | N 8|«
33 | Motion Command | OW[1[]20 01065535 13: CHG_FILTER -
Code (Initial value = 0) Changing the Filter Type
{MCMDCODE) 14: KVS :
Changing the Speed Loop Gain {(Kv)
15: KPS
Changing the Position Loop Gain {(Kp)
: 16: KFS -
i ‘Changing the Feed Forward {Kf}
17: CN_RD
) Reading the Servo Driver Cn Constant | Always valid
- 18: CN_WR : -
) Writing the Servo Driver Cn Constant
19: ALM_MON )
Serve Driver Current Alarm Monitor
20: ALMRHIST_MON : .
Servo Driver Alarm History Monitor
21: ALMHIST_CLR ]
' Servo Driver Alarm History Clear
22 to 655385: Reserved
34 | Motion Command | ow[ 21
Control Flags Bit |0 HOLD Command Hold
(MCMDCTRL) Initial value = 0) 00 O C
1 ABORT Command Abort
{Initial vaiue = 0) O{C|0 O[CI«
2 DIRECTION Direction of Movement
{Initiat vaiue = 0) 0: Forward O ]<
- 1; Reverse
3 P Pl Speed Loop P/PI Switch
(Initia! value = 0) . O|0|C|O|O]O[C
4107 FITERTYPE Filter Type Selection
{Inttial value = 0) 0: No filter available
1: Exponentiat filter (Exponential Valid when OW[J[]20 -
acceleration/deceleration) 13
2: Movement averaging filter (Simple
S-curve acceleration/deceleration)
8to 13 | Reserved Set"0." _
14 BUF_W Paosition Buffer Write
. {Initial value = 0) 0: No processing
1; Write Al iid
15 BUF_R Position Buffer Read ways vail
(Initial value = Q) 0: No processing -
- 1: Read



5. MOTION PARAMETERS

Table 5.2 List of Motion Setting Parameters (Cont'd)

Motion Command Code

{ow0O(J20)
o 5=
i o -§ g 1= g ‘;.;
No. - Name - Register No. Seg;?garfnlgel Meaning «g ‘Tg’ é % 5 9:; ,i}
HEIEEEIEE
a|E|elE £1%
LI HE:
w (5] %]
35 | Rapid Feed oLL22 0to 21 1=10" reference unit/min
Speed (Initial vaiue = 0) (n: the number of decimal places)
(RV) For units of pulse : 1=1000 pulse/min
Forunits of mm  : 1=1 mm/min O[O0 0|0
For units ofdeg  : 1=1 deg/min
For units ofinch __: 1=1 inch/min
37 | External OLC 1324 20 2571 The unit is in accordance with that of the
Positioning Travel (Initial value = 0} SERVOPACK. o
Distance Refertothe = Series SGM/SGD-CIN
{EXMDST) User's Manual (SIE-SB00-26.2).
39 | Stopping Distance | OLL1[]26 =27 o 211 1=1 reference unit olo
(STOPDIST) (Initial value = 0) Leave the initial vaiue.
41 | STEP Travel oLl 28 Oto2"'-1 1=1 reference unit
Distance {Initial value = 0) : O
{STEP)
43 | Reserved OLL3(02A - Set"0." -
45 | Override ow(Ji_]2C 0 to 32767 1=0.01%
{oV) (initial value = Cl|O|0 Q|0
10000 = 100%)
46 | Position Controj owl112D
Flags Bit | 0 MLK Machine Lock Mode Setting Valid when the
(POSCTRL) (Initial value = 0) 0: OFF Distribution Complstion
1: ON (IBCIC1152) is OFF.
1 TPRSREQ Request for Preset Number of POSMAX
(Initia! value = Q) Tumns Always valid
1: Demand ON
2 ABSLDREQ ABS System Infinite-length Position . _
(initial value =0) | Controf Data Load Request :)’a"d when OWLI[120 =
1: Demand ON
3to 11 Reserved Set "0." -
1210 15 | USRMONSEL Refertothe = Series SGM[/SGD-CIN
Servo Driver User | User's Manual (S1E-$800-26.2).
Monitoring Always valid
Information
Selection
47 | Workpiece OLLI2E 270 271 1=1 reference unit
Coordinate Initial value = 0 Leave the initial value. ]
System Offset ( ) . Always valld
{OFFSET)
49 | Preset Number of | OLOI[J30 2Tt 251 1=1 rotation Valid when the request
POSMAX Tums (Initial value = 0} to preset the number of
Data POSMAX tums (Bit 1 of
(TURNPRS) OBLI[I2D) is ON.
51 | Second tn-position | OW[J]32 0to 65535 1=1 reference unit :
Width (Initia} value = 0) (For units of pulse : 1=1 pulse) Always valid
(INPWIDTH)
52 | Zero Point Oowl[33 0 to 65535 1=1 reference unit .
Position Output (nitial value = 10) Atways valid after zero
Width point retum is
(PSETWIDETH) completed.
53 | Positioning owl[34 D to 65535 1=1 ms
TCEompieﬁon Check (Initial value = 0) Always valid
ime
{PSETTIME)




Table 5.2 List of Motion Setting Parameters (Contd)

Motion Command Code
{OWLI320)
gle g3
. . i EIERR i
No. Name Register No. Seg:;'lg;;negel Meaning g fgL é fé 5 g_ _5
| HHEHEHE
SHHHIRE
AR
54 | Servo driver Cn ow[[3s BitDto 11:Cn Refer to the = Series SGMLYSGD-[IN | Valid when OW[1320 =
Constant No. {initial value = | constant No. User's Manual (SIE-5800-26.2). 170r18
({Cn_No) 0j - 1 to 4095 . . .
, Bit12 to 15:
Number of words
1to2 - - -
Current Servo Oto9 Refer to the = Series SGMI/SGD-LIN | valid when OW[ 1120 =
Driver Alarm i User's Manual (SIE-S800-26.2). 19
Monitor No.
Servo Driver Otog Refertothe S Series SGM/SGD-UIN | Valid when OWL[120 =
Alarm History User's Manual (SIE-S800-26.2). 20 -
Monitor No.
55 | Cn Constant oLd36 ~27t0 2771 Refer to the = Series SGMYSGD-TIN | Valid when OW[1[120 =
Change Data (Initial value =0} | User's Manual (SIE-S800-26.2). 18 -
{Cn_DAT) ) .
57 | Lower-place Two | OL3[J38 2Tt 271 Setting data at the ABS system infinite-
Words of Encoder | {Initial value = (Initial value = 0) length position control data load request
gﬂémt 0) (1=1 pulse) ) Refer to the left column.
Position Buffer 110 256 Position buffer access No. when OBLI[]
Access No. , (Initial value = 0) 21E =1 or OBOCI21F =1
59 | Upperpiace Two | OL[OCI3A 2Ttz Setting data at the ABS system infinite-
Words of Encoder | (Ipitial value = fength position control data load request
gﬁmt 0 . (1=1 pulse) ; Refer to the left column.
Position Buffer 270 271 Position buffer write data when OB[1(}
Write Data , ' 21F =1 :
61 | Lower-place Two | OL[J13C 27 to 271 Sefting data at the ABS system infinite-
Words of Pulse (Initial value = 0) length position control data load request Refer to the left column
Position at (1=1 puise) )
Shutdown i N 1 .
63 | Upper-place Two | OLJO]3E 2 Tt0 271 Setting data at the’ ABS system infinite-
Wos:d_s of Pulse {Initial value = 0) ]eng_;th position control data load réquest Refer to the left column
Position at (1=1 pulse}
Shutdown _
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5. MOTION PARAMETERS

5.1.3 List of Motion Monitoring Parameters

These parameters are used for the motion module to report. At the beginning of high-speed scanning, they
are reported in a batch. Use them for application controls and for debugging user programs.

Note

No. of registers with a different module No. are not consecutive.

Register Nos. of the same module No. are consecutive between axes No. 1 and § and between axes
No. 9 and 14, but those between axes No. 8 and 9 are not consecutive.

Those with the same module No. are consecutive between axes.

Therefore, care should be taken if a subscript (i, 1} 1s used on a user program.

For details, refer to 5.1 List of Motion Parameters.

Table 5.3 List of Motion Monitoring Parameters

Motion Command Code
(OWD20)
| N EAREE
- 4 o
No. -Name Reglster No. Seg:?gaﬁnegel Meaning —_—g 3 _i;’ Z‘§ 5 4 g
AR EEE
a 51215 |8]®
HE 53
1 RUN Status w00
(RUNSTS) Bit [ O Reserved —
1 PRMERR Motion setling parameter setting error
2 FPRMERR Motion fixed parameter setting emror
Jto 6 Reserved -
7 SVCRDY Preparatiqn for the running of motion Aways valid
controller is completed.
8 SVCRUN The motion controller is running.
9t0 12 | Reserved -
13 POSCOMP Positioning completion signal
14 Reserved -
15 Reserved C -
2 Servo Driver Status | jWJ[J01 This is a parameter to monitor the status of the
(8VSTS) MECHATROLINK servo. For details, refer to the = Series
SGML/SGD-CIN User's Manual (SIE-$800-26.2). - Always valid
When monitoring this parameter, take communication delay
into consideration,
3 | Calculated Position | L[] Jo2 =2"t0 23 [ 1=1 reference unit
in Machine For units of pulse, 1=1 pulse. .
Coordinate System Updating top be perforsned during machine Always valid
(CPOS) lock.
5 | Reserved ILOC64 - - =
7 | Machine Coordinate | L[ 06 210271 | 1=1 reference unit
System Latch For units of pulse, 1=1 pulse. O O
Position
9 | Machine Coordinate | L] J08 -2 10 211" | 1=1 reference unil
System F nits of pulse, 1=1 pulse. .
stsition eedback For units of pulse, 1=1 pul Always valid
(APOS)
11 W loA .
i Reserved | - - -
15 IWLICJoE
16 | Out of Range Ww(JlJorF 110 64 Motion setting parameter No. Valid when the
Parameter Number parameter setting error
(ERNO) 101 to 148 Mation fixed parameter No.+100 (Bit 1 or 2 of WW[1T00)
- is ON.
17 W10
| Reserved } - - -
20 w113
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Table 5.3 List of Motion Monitoring Parameters (Cont'd)

] Maticn Command Gode
4 - (OW[1[J20)
Zle g
) Setting range/ . : E‘é%é B
Register No. Bi:'gnameg Meaning _ HEE Flgld
=|lo|ldgla|la|®
HHEEIRE
o|ElQ|E =
28| g
w o
21 | Motion Command SW[ 4 0 to 65535 Motion command currently under execution
Response Code ’ (Details are the same as OWL[3[120.) Always valid -
{MCMDCODE) . )
22 | Motion Command . |.IWwi(_115
Status Bit [0 BUSY Command execution flag ol[s]le] [e]{eliel]
(MCMDSTS) 1 HOLDL Command hold cornpietion ol|C |
2 DEN Distribution completion olielielielieliel]
3 ZSET Zero point setting completion (@] o] felleliele]]
4 EX_LATCH Extemal positioning signal latch compietion @] C
5 FAIL Command error end Q{01010 10]01
6 ZRNC Zero point retumn completion stalus @]
7to15 Reserved -~
23 | Number of Digits w116 0ta5 Set the number of digits to the right of the
Below Decimal . . decimal point of reference
Monitor (Example} For the number of digits to the
(DECNUMM) right of the decimal point = 3,
mm : One reference unit = 0.001 mm
deg : One reference unit = 0,001 de .
ini?: : One reference unit = 0.001 inc?r Always valid
This parameter and the Reference Unit
Selection (motion fixed parameter No.17.}
gives the minimum reference unit. However,
the minimum unit of “pulse” is not affected
by this parameter.
24 | Position Control w7 :
Status Bit | 0 MLKL Machine lock ON CIO10|O1010
(POSSTS) 1 ZERO Zero paint position ololololo]o
2 PSET2 Second INP completion
- - {Interlocked with thetissue cormpletion) O[|0|O|0]0]0
3 ABSLDE ABS system infinite-jength position control | Valid when ABS syster
- data load completion infinite-length position
. ! control data load reque
= 3 (OBJ2D2) is ON.
4 TPRSE Preset request for number of POSMAX tums | Valid when request for
. - | completed preset number of
POSMAX tums (OB
. } 2D1} is ON.
5 GEARM Electric Gear Selection
: 0: Invalid : iollelieliellelle
1: Valid .
6 MODSELM Axis Selection '
o " 1 0: Finite-length axis o|o|ojelo|o
1: Infinite-length axis
7 1o 11 Reserved - -
12t0 15 [USRMONLR Electric Gear Selection
' 0: Invalid ; iollelioliel[olle)
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5. MOTION PARAMETERS

Table 5.3 List of Motion Monitoring Parameters {Cont'd)

Motion Command Code

(OWII[J20)
o
1o Sl | (23
No. Name Register No. Seltat!ng range/ Meaning glzlei gl _18ls
it name . 583%9§5
AR EEIEN
c15|e12] 153
R 818
25 | Machine Coordinate | iL[TJJ18 2710 2"-1 | 1=1 reference unit
Reference Position For units of pulse, 1=1 pulse, .
(MPOS) Updating not to be performed during machine Always valid
lock.
27 | Reserved ILOO4A - - -
29 [POSMAX Monitor ILooie 102 1=1 reference unit
(PMAXTURN) . Set the number of digits to the right of the
decimal point of reference
(Example) For the number of digits to the
right of the decimal point = 3,
mm : One reference unit = 0.001 mm
deg : One reference unit = 0.001 deg Always valid
inch : One reference unit = 0.001 inch
This parameter and the Reference Unit
Selection (motion fixed parameter No.17. )
gives the minimurn reference unit. However,
the minimum unit of "pulse” is not affected by
this parameter.
31 | Number of POSMAX | ILLI HE =210 27-1 | 1=1 rotation Valid when "infinite-
Tums Counted up or down every time the number length axis” is selected
(PMAXTURN) exceeds POSMAX. (To be initialized to "0" at by fixed parameter No.
turming power ON.) 17.
33 | Servo Driver User ILCIC 120 -2""to 271 | Refer to the servo driver manual.
Monitor Information Always valid
{USRMON)
35 | Alarms ILCH 122
(ALARM) Bit [ 0 SVERROR SERVOPACK arror
1 OTF Positive overtravel
2 OTR Negative overtravel
; 3 SOTF Positive software limit
i 4 SOTR Negative software limit
' 5 SVOFF Servo OFF
(The move command is issued when
SVCRUN is OFF.)
6 TIMEQVER Positioning time over
7 DISTOVER Positioning travel distance over
8 FILTYPERR Filter type change error .
9 FILTIMERR Filter ime constant change error Always valid
10 MODERR Contral mode error
(The move command has been issued
except for the position control mode. )
11 ZSETNRDY Zero point not set
12,13 Reserved ~
14 WOT_ERR Servo driver synchronous communication
emor
15 COM_ERR Servo driver communication error
16 SVTIMOVT Servo driver command timeout error
17 ABSOVER ABS encoder count exceeded
18to 31 | Reserved -
37 | Servo Driver Wl ]2a - Refer to the servo driver manual.
ALARM Code Always valid
(SVALARM)
38 | Servo Driver 1/O W25 - Refer to the servo driver manual.
Monitor Always valid
{SVIOMON)
39 | Speed Reference ILOC 126 110271 1=1 reference unit/s
Output Monitor (for system use) Always valid
(RVMON)
5-13




Table 5.3 List of Motion Monitoring Parameters (Cont'd)

Motion Command Code.
(owD20)
t E c '§
. e|5] = 2
" Setting range/ . HELIRE: 3
-No. Name - Register No. Bit name Meaning HE é gl5|k
Z|ls|&|Ei=1E
HHBHEEE
% | N 5
. , w O

41 | Cn Constant Read L0128 2 to2—1 | The position buffer data is copied when the Valid when position
Data (CNMON) or S : position buffer reading (OBOJ21F) = 1. - buffer reading data
Position Buffer Read . OWEID21F =1
Data

43 | Position Reference | ILCICI2A 2o 2771 ]
al;tr?:otrValue : - Always valid

(XREFMON}

45 | Reserved iLfj2c - . - -

47 | Calculated HILOCO2E 20251 | 1=1 reference unit
Reference : -

Coordinate System Always valid
Position -
(POS)

49 iLOCI3o .

-1 Reserved | - - -

56 w37 :

57 | Lower-place Two IL38 5% 1o 271 | These parameters are used for ABS system | Valid when "absolute
Words of Encoder infinite-length position contral. encoder” is selected by
Position at *Encoder position at shutdown” and "Pulse motion fixed parametel
Shutdown : position at shutdown" are called ABS infinite- | No. 3 "Encoder

59 | Upper-place Two ILOCI3A 5% to 2°'—1 | length position contral data. Setection”; "infinite-
Words of Encoder ‘ - , length axis” is selectec
Position at by motion fixed
Shutdown : parameter No. 17’

61 [ Lower-place Two ILoac 2Tt 27 ) "Motion Controller
Words of Pulse ! Function Selection
Position at ) Flags™; and the Zero
Shutdown - . Point Setting Complet

63 | Upper-place Two ILOCI3E . 2T’ (B1153) is ON.
Words of Pulse .

Position at
Shutdown _
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5. MOTION PARAMETERS

5.2 Details of Motion Parameters

5.2.1 Details of Motion Fixed Parameters

Note

Fixed parameters cannot be changed when the current value of Bit 0 of motion setting parameter
No. 2 "RUN Command Setting (OW[J[J01)" is ON.
Be aware that if any motion fixed parameter is changed, position information, etc., will be

initialized.
Table 5.4 Details of Motion Fixed Parameters
No. Name Description Initial value
1 Axis Use Selection Designate either "not to use (= 0)" or "to use (= 1)" the relevant axis. Selecting "Not 0 {Not used)
(USESEL) used” will result in no control of the axis.
And also, the motion monitoring parameters (IWLILCJ0O0 to IWLI[J3F) are not updated.
However, 0" is stored to the running status { Iw[loo).
When no axis is used, select "Not used” in order to shorten the processing time. The
initial value for this is set to "Not used (= 0).”
However, be sure to set the pulse output maximum freguency even when no axis is
used. .
3 | Encoder Selection Designate the puise encoder type: incremental encoder (= 0), absolute encoder (= 1) 0
(ENCSEL) or absolute encoder of incremental type (= 2). {Incremental
The initial value is "incramental encoder” (= 0). encoder)
5 | Pulse Counting Mode Designate the pulse counting method. There are three puise counting methods as ] B{A/B X 4)
Selection follows,
(PULMODE) Designate comesponding to the machine in use {pulse taking method).
* A/B pulse method multiplied by 1 (= 4)
* A/B pulse method multiplied by 2 (= 5)
* A/B pulse method multiplied by 4 (= 6)
The initial value is "A/B pulse method multiplied by 4" (= 8).
7 |} Rated Motor Speed Set the number of rotations at the rated (100%} rotation in units of 1 rfmin. Set 3000
Setting corresponding to the machine in use (motor specifications).
{NR}) The initial value is 3000 r/min.
8 | Number of Feedback Set the number of feedback pulses per motor rotaticn. 2048
Pulses per Rotation Set a multiple of 4 within the range between 4 and 65532 (P/R).
{FBppr) Set corresponding to the machine in use (encoder specifications).
The initial value is 2048 P/R (= 2048).
16 { Simulation Mode Designate the running mode. if “simulation mode* is selected, simulated vaiues are 0 (Normal
Selection reported to the motion menitoring parameters {position monitor, etc) without actually operation)
(SIMULATE) connecting with the servo driver. Use it for debugging application programs.
The initial value is "normat operation mode” (= Q).
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' Table 5.4 Details of Motion Fixed Parameters (Cont'd)

No. Name Description Initial value
17 | Motion Controller Function Provides function selection such as invalid/valid of a function.
Selection Flags
{SVFUNCSEL) :
Bit | Oto3 Reference Unit Select the unit of the reference 1o be input. The units for reference available | 0 (Pulse)
Selection are pulse, mm, deg, and inch. '
{CMD_UNIT) This unit selection and setting of the motion fixed parameter No.18,
: *Number. of Digits Below Decimal Point™ will give a minimum reference unit
by which this module can be referenced. )
Also refer to 3.1 (1) "Reference units.” .

4 Electric Gear Select whether or not to use the function of the electronic gear. Refer to 3.1 § 0 {Invalid)
Selection {2) "Electronic gear,” for the eiectronic gear. - :
(USE_GEAR} Tris is invalid when the reference unit selection is the puise (= 0).

In this case, set this selection toinvalid (= 0).. .

5 Axis Selection Select either the finite-length axis (= 0) or infinite-length axis (= 1). 0 {Finite-
(PMOD_SEL) Refer to 3.1 (3) "Axis selection,” for the finite-length axisfinfinite-length axis. | length axis}

6 Reserved - 0

7 Positive Software | Select whether or not fo use the function of the positive software fimit. 0 (Invalid}
Limit Selection Setting this selection to invalid (= 0) will not allow the positive software limit
{USE_SLIMP) to work. When this bit is set to valid (= 1) and.when zero point retum has

been accomplished (the Zero Point Return Completion Status, iBJC1156,
of the motion monitoring parameter is "ON"), the software Emit function is
valid.

This selection is invalid when the axis selection (Bit 5 of the Motion
Controlier Function Selection Flags) is set to the infinite-length axis (= 1). In
this case set it to invalid {= 0). .

8 Negative Select whether or not to use the function of the negative software limit. 0 {Invalid)
Software Limit - Setling this selection to invalid (= 0) will not allow the negative software limit
Selection to work. When this bit is set to valid (= 1) and when zero point return has
(USE_SLIMN) been accomplished (the Zero Paint Retumn Completion Status, IBOJ156,

of the motion monitoring parameter is “ON), the software limit function is
vafid. -
This selection is invalid when the axis selection (Bit 5 of the Motion
Controlier Function Selection Flags) is set to the infinite-length axis (= 1). In
: this case set it to invalld (= 0). r
9 Ovemide Select whether or not to use the function of the overide function. 0 (Invalid}
: Selection When set this to invalid (= 0), "Override” is fixed.
(USE_OV) Also refer to 3.1 (6) "Speed references.”
{Note) The override means a function to "change to use” the setting of the
" feed speed. .

10, 11 Reserved - ¥}

12 Servo Driver In this mode, the set MECHATROLINK servo command is sent to the 0
Transparent | SERVOPACK as itis. For MECHATROLINK, refer tothe Z. Series SGM1
Command Mode | /SGD-[IN User's Manual (SIE-S800-26.2), the High-Speed Field Network
{THROUMOD} MECHATROLINK System User's Manual (SIE-$800-26.1), and the High-

Speed Field Network MECHATROLINK Servo Command User's Manual
(SIE-S800-26.2).
Under the MECHATROLINK servo command, command data is sent by
! using the motion setting parameters from OWLI[130 to OWLI137 (16
bytes), and response data is received by using the motion monitoring
- parameters from IWLIJ30 to IWLI[ 137 {16 bytes).

13, 14 Reserved : - ' 0

15 interpolation Be sure to set this bit to "valid” (= 0) when using any interpolation-based 0
Command motion command {INTERPOLATE, ENDOF_INTERPOLATE, or LATCH).

Segment :
Distributing '
Function _
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5. MOTION PARAMETERS

Table 5.4 Details of Motion Fixed Parameters (Cbnt‘d)

No. Name Description Initial vaiue
18 } Digits Below Decimal Set the number of digits to the right of the decimal point of the reference unit to be 3
Point input,
(DECNUM) This setting and the setting of selection for the reference unit (Bit O to 3 of the Motion
Controller Function Selection Flags) will give a minimum reference it by which this
module can be referenced.
Also refer to 3.1 (1) "Reference unit.”
19 | Travel Distance per This is a parameter which represents the amount of load movement per rotation of the | 10000
Machine Rotation load axis.
{PITCH) Set the value of the amount of load movement divided by the reference unit. Refer to
3.1 (2) "Electronic gear" for details.
Sefting the Electronic gear selection {Bit 4 of the Motion Controller Function Selection
Flags) to invalid will make it invalid.
In this case, set the initial value.
21 | Servomolor Gear Ratle | This is a parameter to set the gear ratio between the motor and load. 1
(GEAR_ Set the gear ratio on the motor side to this parameter in the unit of per rotation.
MOTOR) Setting the Eiectronic gear selection {Bit 4 of the Motion Controlter Funiction Selection
Flags) to invalid will make it invalid.
In this case, set the initial vaiue.
22 | Machine Gear Ratio This is a parameter to set the gear ratio between the motor and load. 1
(GEAR_ Set the gear ratio on the ioad side to this parameter in the unit of per rotation.
MACHINE) Sefting the Electronic gear selection {Bit 4 of the Motion Controller Function Setection
Flags) to invalid will make it invalid.
In this case, set the initial value.
23 | Infinite-length Axis Setting the axis selection {Bit 5 of the Mation Controfler Function Selection Flags) ta 360000
Reset Position the infinite-tength axis requires the setting of the reset position for per rotation. Setting
(POSMAX} it to the finite-length axis will make it invalid. In this case, set the initial value.
Also refer to 3.1 (3) "Axis selection.”
25 | Maximum Number of When using the absolute encoder, set its maxirmum amount of tum. 99999
Absolute Encoder Refer to the SERVOPACK manual.
Tums
{(MAXTURN)
27 | Positive Software Limit | Sefting the positive software limit selection (Bit 7 of the Motion Controller Function 274
{SLIMP) Selection Flags) is set 10 valid, set the positive software limit value. Setting it to invalid
will make it invalid.
In this case, set the initial value.
When this bit is set to valid (= 1) and when zero point return has been accomplished
{the zero paint retum completion status, IBCI]156, of the motion monitoring
parameter is "ON"), the software limit function is valid.
This selection is invalid when the axis selection {Bit 5 of the Motion Controller
Function Selection Flags) is set to the infinite-length axis {=1).
Ins this case set it to invalid (= D).
29 | Negative Software Limit | Setting the negative software limit selection (Bit 8 of the Motion Gontroller Funciion =27
(SLIMN) Selection Flags} is set to valid, set the negative software limit value, Setiing it fo
invalid will make it invalid.
In this case, set the initial value.
When this bit is set to valid (= 1) and when zero point refurn has been accomplished
(the zero point retum completion status, IBCITI586, of the motion monitoring
parameter is "ON"), the software limit function is valid.
This selection is invalid when the axis selection {Bit 5 of the Motion Gontrofler
Function Selection Flags) is set to the infinite-length axis (= 1).
In this case set it to invalid (= 0).
31 | Zero Point Retumn Set the zero point retum method on zero point retum. 2{DEC+ZERO
. Method Refer to 3.4, "Zero Point Retumn” for details. signal)
{ZRETSEL)
32 | Reserved - [¢]
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5.2.2 Details of Motion Setting Parameters

Note . -

No. of registers with a different module No. are not consecutive.
Register Nos. of the same module No. are consecutive between axes No. 1 and 8 and between axe
No. 9 and 14, but those between axes No. 8 and 9 are not consecutive.
Those with the same module No. are consecutive between axes.

Therefore, care should be taken if a subscript (i, j) is used on a user program.
For details, refer to 5.1 List of Motion Parameters. ‘

Table 5.5 Details of Motion Setting Parameters

5-18
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No. Name Register No. Seg:{:gar;negei pescription initial value
1 RUN Mode ow[]Coo Set the running mode such as control mode or alarm reset.
Settings : The running mode is made up of bits.
(RUNMOD) The configuration of the bits are shown befow.
Bit | 0 Reserved Set"0.” 0
1 Reserved Set"0." Q
2 Position Set the position control mode. 1 {Used)
. Control Mode -
{PCON)
3tos Reserved Set "0.” 0
6 Alarm Clear The rise of this bit will clear (= 0) error information. 0
{ACR) The following items are to be cleared:
{1) Motion Setting Parameter Setting Error (Bit 1 of IW
[JCJ0C RUN Status)
@ Alarm (I8322)
7 Reserved Set "0." 0
8 Motion Set whether used or not to use the Motion Command 1 (Used)
Command Code (OW(J[20).
Code Use Be sure to set "1" for this module.
Selection
(MCDSEL}
9 Zero Point Set the direction for zero point retum on Zero Point 0
Retum Return (DEC + ZERO signal).
Direction 0: Retumns to zero point in the negative direction (in
Selection the direction of position pulses to be reduced).
(ZRNDIR) 1: Retums to zero point in the positive direction (in the
direction of position pulses to be increased).
Also refer to 3.4, "Zero' Point Retum.”
1010 15 | Reserved Set “0.” 0 _



5. MOTION PARAMETERS

Table 5.5 Details of Motion Setting Parameters {Cont'd)

No.

Name

Register No.

Setting range/
Bit name

Description

Initial value

RUN Command
Settings
(SVRUNCMD)

owlo1

Set the output signal from this module to the pulse motor driver and the
running mode necessary for motion control.

The RUN command is made up of bits.

The configuration of the bits are shown below.,

Bit § 0

Servo ON
(RUN}

Used for Servo ON signal of the servo driver.

11011

Reserved

Set"0."

Position
Reference Value
Selection
(USE_BUF)

Select the reference method for the position reference

data. .

0: Represents that the position reference data are
those of OLLCICM2. The position reference data is
setto OL[[M2.

1: Represents that the position reference data are
position buffers. The position buffer No. is sef to OL
LI H2. At this time, the position data is required to
have been set to the designated position buffer No.

Refer to 3.1 (4) *Position references” for details.

13

Speed Reference
Value Selection
{SPDTYPE)

Select the register No. and unit of speed reference
value of the feed speed.

0: Set the rapid feed speed to QL[ ]22,

1: Set the rapid feed speed to OW[][315.

Refer to 3.1 {6) "Speed references” for details.

Position
Reference Type
(XREFTYPE)

Select the data type of the position reference data.

0: The position reference (OLC]112) foliows the
absolute position method.

1 The position reference (OL[012) follows the
increment addition method.

Refer to 3.1 (4) "Position references” for details.

15

Reserved

Set "0."

Reserved

ow[1oz

I
ow05

Set "0."

~I| O —

Machine
Coordinate
System Zero
Point Offset
Setting
{ABSOFF)

oLOOos

27T 10 251

The position information can be offset only by means
of the setting value of this register.

This is valid even during RUN, hawever, use it when
RUN is OFF,

This register accommodates data which constitutes
the position control performed by this module. Any
incorrect setting to this register will affect subsequent
movement operation so that care must be taken when
used.

Be sure to check whether correct data have been set
or not before running.

Failure to check it may lead to tool darnage due to
inferference and possible accidents.

12

Reserved

ow(]los

|
ow(los

Set"0."

13

Linear
Acceleration Time
Constant

{NACC)

ow[IeC

0 to 32767

Set the linear acceleration time.

Set the acceleration time to reach from 0 % to 100 %
(the rated rotation speed),

The data set here is reflected in the SERVOPACK Cn
constant "Second Linear Acceleratior/deceleration
Time Constant (Cn-0020})" when the Motion Command
Code (OWEIC120) = 10,

14

16

Reserved

owl]0ob
|
oW oF

Set "0"
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Table 5.5 Details of Motion Setting Parameters (Corit‘d)

No. Name Register No. Segi?g range/ Description initial value
name
17 | Position Loop owl1o 0 to 5000 Set the position loop gain in the servo system. 300{30.0)
Gain Setting . \ Position ioop gain is needed to set response
(Kp) performance for the servo system.
_ The following are setting guidelines.
40 to 250
Excellent response
(Watch for hunting.}
: Ordinary response
Set an appropriate value for the machine rigidity,
inertia, and type of Servomotor.
The data set here is reflected in the SERVOPACK Cn
constant "Position Loop Gain {Cn-001A)" when the
- Motion Command Code (OW[1C120) = 15.
18 | Feed Forward ow1 0to 200 Reduces positioning fime by applying feed forward 0
Gain Setting i control. : .
(KD Reference position and actual position error decrease
with higher settings.  *
The machine may start to vibrate if the
: setting is too high.
The data set here is reflected on the SERVOPACK Cn
constant "Feed Forward Gain (Cn-001D)" when the
. Motion Command Code (OW[1C120) = 16.
19 | Position oLl 1z 2T 25 Set the position reference vaiue. 0
Reference Sefting . Care should be taken because the setting data will”
{(XREF} or bear a different meaning according to the Pasition
Position Buffer Reference Value Selection (OB[I[]00C) and Position
Number Reference Type (OB[TICI00E).
: Refer to 3.1 (4) "Position references.”
21 | Filter Time ow(l1d14 (1) Set the time constant to use the movement averaging 0
Constant When the filter or the exponential acceleration/deceleration filter.
(NNUM)} movement Set the type of the filter by the Filter Type Selection (Bit
averaging filter [ 4to 7 of OW[JJ21).
is used, The data set here is reflected in the following when the
0 to 5100 Motion Command Code (OWLI120) = 12.
(0 = 1 =without | (;y SERVOPACK Cn constant "Average move time (Cn-
filter). 0026)" when bit 4 to 7 of OWI(J21 = 2 (movement
) . averaging filter).
Exponential (i) SERVOPACK Cn constant *Exponential
; acceleration/ acceleration/deceleration ime constant (Cn-002E)"
deceleration | when bit 4 to 7 of OWIITI21=1 (exponentialfiter).
22 | Speed Reference | QW[5 0to 32767 When the Speed Reference Value Selection (0B{J0] 0
Setting ’ 01D} is set to “1*, set the rapid feed speed in the unit of
(NREF) 0.01% (the propastion against the rated rotation
speed). .
Also refer to 3.1 (6) "Speed references.”
23 OWL[116 - 0
| | Reserved I Set"0.”
2 owll1c :
30 | Speed Locp Gain | OWDE1D 1 to 20000 Set the proportional gain of the speed loop. 400
Setting The data set here is reflected in the SERVOPACK Cn
{Kv} constant "Speed loop gain {Cn-0004)" when the Motion -
Command Code (OW]20) = 14.
31 | Reserved QLOCHE - Set "0." 0 ]
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5. MOTION PARAMETERS

_Table 5.5 Details of Motion Setting Parameters (Cont'd)

No.

Name

Register No.

Setting range/
Bit name .

Description

Initial value

33

Motion Command
Code
(MCMDCODE)

owli2o0

0 to 65535

Set the motion function (such as move command) to be
used. .

The motion functions available are Positioning
(POSING), External positioning (EX_POSING), Zero
point return (ZRET), interpolation (INTERPOLATE),
Constant speed feed (FEED), and Constant step feed
(STEP). -

The final interpolation segment
{ENDOF_INTERPOLATE) is intended for motion
functions which are not needed.

Setting the move command by this register when
SVCRN (1BOJ008) is "OFF” will resuit in an alarm.
Refer to 3.2, "Positioning” through 3.9, “Zero Point
Setting” for details.

0

Motion Command
Control Flags
{MCMDTRL)

owo2A

Set a supplementary function of the motion command.

Bit | 0

Command Hold
(HOLD)

Valid when the motion command {OW[J[320) is at the
positioning and constant step feed.

When this bit is tumed ON during the axis movement,
the axis is decelerated to stop.

On completing the suspension, the hold completion {IB
(7151 is tumed "ON."

When this bit is tumed back to "OFF" in this condition,
the suspension is released to restart the positioning
operation.

Refer to the relevant item of each motion function for
suspension.

Cormmand Abort
(ABORT)

Valid when the motion command (OW[J{J20) is at the
Paositioning, Zero point return, and Constant step feed.
When this bit is tured ON during the axis movement,
the axis is decelerated to stop

BUSY (1BO1150) is tumed "ON" during abort and
tumed "OFF™ at the time of completing abort.

Refer to the relevant item of each motion function for
abort.

To abort the constant speed feed, set the motion
command to NOP to allow for the same function.

Direction of
Movement
{DIRECTION)

Valid when the motion command (OW[(20) is at
Constant speed feed and Constant step feed.
Designate the direction of movement.

0: Forward direction

1: Reverse direction

Speed Loop
P/Pl Switch
{P_PI}

Designate the Speed icop control method
0: P1 controt
1: P control

4tc7

Filter Type
Selection
(FILTERTYPE)

Set the type of the acceleration/deceleration filter.

0: No filter available

1: Exponeniial acceleration/deceleration filter

2: Movement averaging filter
Setting "17 or "2" will make the filter time constant (OW
CC144) valid.
The data set here is valid when the motion cormmand
code (OWLI[120) = 13.

8to 11

Reserved

Set "0."
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Table 5.5 Details of Motion Setting Parameters (Cont'd)

No. Name Register No. | S°hnd range/ Descrigtion Initial value
34 | Motion Command | Bit | 14 Position Buffer By tuming ON this bit, the data set to the Position Buffer | ¢
Control Flags : Write | Write Data (OLECI[J3A) is stored in the position buffer
{MCMDTRL) (BUF_W) set by the position buffer access No. (OLL1(138) as

absolute position data.
. Also refer to 3.1 (4) "Position references.”
15 Position Buffer By tumning ON this bit, the data set by the Position 0
Read Buffer Access No. (OLLC][]38} is read and stored in the
{BUF_R) Position Buffer Read Data (OL[I(128).
- Use it for checking the posmon stored in the pOSItIOn
) buffer.
it should be 'noted that |t takes 2 scans from the issue
of the read command (this bit is turned "ON") until the
data is stored at the Posmon Buffer Read Data oo
v 28).
- Also refer 1o 3.1 (4) "Position references.”
35 | Rapid Feed o022 0to 2”1 When the Speed Reference Value Selection (OB 0
Speed - 01D) is set to "0", this bit allows for setting the rapid
(RV) feed speed in 10n reference unit / min (n: the number
of digits below decimal paint).
For each setting unit,
For units of pulse : 1=1000 pulse/min
For units of mm  ; 1=1 mm/min
! For units of deg  : 1=1 deg/min
For units of inch _: 1=1 inch/min
37 | External oLC24 20271 Set the stopping distance after input of the LATCH 0
Positioning Trave! : signal (extemnal positioning signal) in the Externat
Distance positioning (EX_POSING) mode.
(EXMDIST) The unit should correspond to that of the
: . : SERVOPACK.
39 | Stopping oLO26 2o 251 This parameter is used by the system. Do not use it. 0
Distance ’ . -
(STOPDIST) - ) - . -
41 | STEP Travel o328 0to 2% Valid when the motion command (OW[1(320) isatthe | 0
Distance constant step feed. ’
(STEP) Set the amount of movement in the 1 reference uni.
Referto 3.1 {1} ‘Reference unit” for the reference unit.
43 | Reserved OLOCI2A - - Set"0." ]
45 | Overmide ow2c 0 to 32767 An override value is set when the Qverride Selectlon 10000
(OV) . - (Bit 9 of the Motion Controller Function Selection Flags)
of the motion fixed parameter is set to "Valid.”
- “Override™ means changlng and using the setling value
of feed speed.
For example, the speed reference setting is multiplied
(100 % = 1.0} by the value set by this register to take
: this result as the speed 'reference.
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5. MOTION PARAMETERS

Table 5.5 Details of Motion Setting Parameters (Cont'd)

No. Name Register No. Seg;:lgarfnnegef Description Initial value
46 | Position Control ow(J[2D Selects a function related to the position information controlled by this module. Made up of
Flags bits. The bit configuration is as shown below.
{POSCTRL) Bit |0 Machine Lock The motion command is executed as usual and the 0

Mode Setting Calculated Position in Machine Coordinate System (IL

(MLK) {10702} is updated, however, this is a mode where the
actual control axis is locked and disabled to move.

This bit becomes valid after the completion of issuing
(iBOILM52 is tumed "ON"} when it is changed.
1 Request for Turning "ON" this bit will allow for presetting the 0

Preset Number | number of POSMAX tums {(ILEJCIME) using the data

of POSMAX set by the Preset Number of POSMAX Tums Data (OL

Tums £1330).

(TPRSREQ) Use this bit to reset to “0."

2 ABS System This is valid when the motion fixed parameter "Encoder | 0

Infinite-length selection” Is set to "absolute encoder” (= 1) and the

Position Control | motion fixed parameter "Axis selection” (Bit 5 of the

Data Load Moation Controller Function Selection Flags) is set to

Request “infinite-length axis® (= 1),

(ABSLDREQ) By tuming ON this bit, the position information that is
controlled by this module is updated according to the
data set to the Encoder Position at Shutdown (OLCI]

38, OLLICI3A) and the Pulse Position at Shutdown (OL
00sc, oLOCISE).
3to 11 Reserved Set"0." 0
12t0 15 | Servo Driver By designating this parameter, the following posifion -

User Monitoring | information in the MECHATROLINK servo can be

Information monitored.

Selection The information is monitored to L1120,

(USRMONSEL) Code Description

0 Reference position on the reference
coordinate system

1 Machine reference position in the machine
coordinate system

2 Position error

3 Feedback position in the machine
coordinate system

4 Counter latch position in the machine
coordinate system

5 Intemal reference position in the reference
coordinate system

6 Internal reference position in the reference
coordinate system

7 -

8 Feedback speed

9 Reference speed

A Final target reference position

B8 Torque reference

c p—

D —

E Optional monitor 1

F Optional monitor 2
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Table 5.5 Details of Motion Setting Parameters (Cont'd)

524

No. Name Register No. Seéhi?g;?el ‘ Description Initial value
47 | Workpiece oLC2E - | -2 02”1 Set "0" as the initial value. -0 |
Coordinate . )
Systemn Offset
(OFFSET) ' : - : .
49 | Preset Number of | OL[J[130 2 TtoZ7—1 , [ Tuming "ON" the preset request for the Number of 0
’ POSMAX Tums ’ T . POSMAX Tums (OB[112D1) ailows for presetting the
Data i Number of POSMAX Tums (ILTICJ1E} using the data
(TURNPRS) . set by this register. .
: Used also for resetting to "0."
51 Second In- ow(]3z 0 to 65535 Set the range where the second INP completion (Bit 2 of | 0
position Width IWJ17) is turned ON, g
(INPWIDTH} When issuing is completed (IBO[3152 is ON) and 0=
: Jeurrent pasition (IL{[-]08)-reference position on the
. machine coordinate system (ILLI108)|< second in-
position width (OW[1[]32), the second INP completion
(1BEI1172) is tumed ON.
52 | Zero Point oWl 133 0 10'85535 Set the range of zero point position. 10
Position Qutput ’ ’ When 0=|set position in the machine coordinate
Width ! system (ILCJC]18)1=zéro point position output width
(PRETWIDTH) o and the zero point retum status (IBCI[]156) is ON, the
o zero point position (IBCIC1171) is tumed ON.
53 Positioning ow[34 0 to 65535 Set the threshold value to detect the positioning time 0
Comnpletion Check | . . T over (Bit 6 of ILLI[]22) (1=1 ms}.
Time After issuing is completed {Bit 2 of IWLJ[]15 is tumed
(PSETTIME) ON), i the positioning completion signal (Bit 13 of IW[]
[J00) is not tumed ON even with this range exceeded,
the atarm "Positioning time over™ is given.
If "0" is set, this check is not performed.
Set (" if detection of the positioning time over is not
wanted.
54 Servo Driver Cn owl][3s 0 o 65535 There are three ways to use as follows: 0
Constant No. {1) Servo driver Cn constant No. {Cn_NO)
{Cn_NO)or This is valid when the motion command (OWI1120)
Current Servo is CN_RD (= 17) or CN_WR (= 18).
Driver Alarm Bit 0 to 11: Cn constant No.
Monitor No. or Bit 12 to 15: number of words
Servo Driver (2) Servo driver cument alarm monitor No. designation
Alarm History This is valid when the motion command (OW[1[]20)
Monitor No. is ALM_MON (= 19).
Designate within the range between 0 and 5.
: The alarm code of the designated monitor No. is
. monitored to IW([124.
-(3) Servo driver alarm history monitor No. designation
. This is valid when the motion command {OW[1[120)
. © is ALMHIST_MON (= 20). -
- Designate within the range between 0 and 9.
The alarm code of the designated monitor No. is
monitored to IWIL124.
55 | Cn Constant oLss 202>’ This is valid when the motion cornmand (OWII[120}is | 0
Change Data CN WR (= 18).



5. MOTION PARAMETERS

Table 5.5 Details of Motion Setting Parameters (Cont'd)

No.

Name

Register No.

Setting range/
Bit name

Description

Initiat value

57

Lower-place Two
Words of Encoder
Position at
Shutdown or
Position Buffer
Access No.

oLO3s

-2 t0 2°'1

Be aware that there are two ways to use as folfows:

(1) Lower-place Two Words of Encoder Position at
Shutdown
This is valid when the motion fixed parameter
“Encoder selecfion” is set to "absolute encoder” (=1)
and the motion fixed parameter "Axis selection” (Bit
5 of the Motion Controller Function Selection Flags)
is set to “infinite-length axis® (=1).
When the request to load the ABS System Infinite-
length Position Control Data Load Request (Bit 2 of
OWI[120) is ON, the data set te this parameter is
handled as the Lower-place Two Words of Encoder
Position at Shutdown.

{2) Position Buffer Access No.
Set the No. of the position buffer to be accessed
when the Position Buffer Write (Bit 14 of OW[1121)
is ON or when the Position Buffer Read (Bit 15 of
OWLI[]21) is ON.

0

39

Upper-place Two
Words of
Encoder Position
at Shutdown or
Position Buffer
Write Data

OLOI3A

2710271

Be aware that there are two ways to use as follows:

{1} Upper-place Two Words of Encoder Position at
Shutdown
This is valid when the motion fixed parameter
"Encoder selection" is set to "absolute encoder” =1
and the motion fixed parameter "Axis Selection” (Bit
5 of the Motion Controller Function Selection Flags)
is set to "infinite-length axis” (=1).
When the ABS System Infinite-length Position
Control Data Load Request (Bit 2 of OW[1[J2D} is
ON, the data set to this parameter is handled as the
Upper-place Two Words of Encoder Position at
Shutdown. .

{2) Position Buffer Write Data
When the Position Buffer Write (Bit 14 of OW[ 1
21) is ON, the data set to this parameter is written in
the position buffer designated by OL[I[()38 as
absolute position data.

61

Lower-place Two
Words of Pulse
Position at
Shutdown

OLLJER3C

27" to 2771

This is valid when the motion fixed parameter "Encoder
selection” is set to "absolute encoder” (=1) and the
mation fixed parameter "Axis Selection” (Bit 5 of the
Motion Controller Function Selection Flags) is set to
“infinite-length axis” (=1).

When the ABS System Infinite-length Position Control
Data Load Request (Bit 2 of OWJ[]2D} is ON, the data
set to this parameter is handled as the Lower-place Two
Words of Pulse Position at Shutdown.

63

Higher-place Two
Words of Pulse
Position at
Shutdown

OLIOI3E

e

This is valid when the motion fixed parameter "Encoder
selection” is set to "absolute encoder” (=1) and the
mation fixed parameter "Axis Selection” (Bit 5 of the
Motion Controller Function Selection Flags) is set to
“infinite-length axis™ (=1).

When the ABS System Infinite-length Position Control
Data Load Request (Bit 2 of OW[I[]2D) is ON, the data
set to this parameter is handled as the Upper-place Two
Words of Pulse Position at Shutdown.
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5.2.3 Details of Motion Monitoring Parameters

Note
No. of registers with a different module No. are not consecutive.

Register Nos. of the same module No. are consecutive between axes No.land 8 and between ax
No. 9 and 14, but those between axes No. 8 and 9 are not consecutive.

Those with the same module No. are consecutive between axes.

Therefore, care should be taken if a subscript (3, j) is used on a user program.

For details, refer to 5.1 List of Motion Parameters.

i
[

Table 5.6 Details of Motion Monitoring Parameters

No. Name Register No. Seg'l ?g;negel Description
1 | RUN Status Iw[doo Reports the running status of the module
(RUNSTS) ] Made up of bits. The bit configuration is shown below.
Bit | 0 Reserved -
1 “| Motion Setting In setting the motion setting parameters (OWITI00 to OW[JLI3F),
Parameler _this bit is tumed ON when setting is performed beyond the setting,
Setﬁng Ermor range.
{PRMERR) "| The 1atest motion sefting parameter No. which has caused the range
’ over error is reported fo the range over occurrence parameter No, (IV
OCIoF).
. |2 Motion Fixed In setting the motion fixed parameters (OW([][J00 to ow3F), t
Parameter bit is turned ON when setting is perforned beyond the setting range.
Setting Error The latest mation fixed parameter No. which has caused the ran
(FPRMERR) over error is reported to the range over occurrence parameter No. {
O0oF).
This bit is automahcally tumed OFF when a proper motion fixed
parameter is set from CP-717.
3to6 Reserved ) -
7 Motion Controller | The module is tumed ON at the completion of running preparation.
RUN Ready This bit is tumed “"OFF*
N (SVCRDY) _ (1) when a serious failure has cccurred,
. {2) when the axis has been selected for no use (mohon fixed
parameter setting),
(3) when an error has ocecurred in a motion fixed parameter setting,
and
{4) while the motion fixed parameter is being changed.
8 Motion Controller | This bit is tumed "ON" when the above SVCRDY (IBLI[]007) is "ON
RUN in the position control mode (OBCI[]002 is "ON7) and the Servo-ON
{SVCRUN) (OB[JJ010) is "ON" (at the rise).
When an alarm is on with this bit "ON", the axis will not move even
when a motion command is issued.
In this case, clear the alarm and then set the motion command to
NOP to reset the motion command.
91012 Reserved . —
13 Positioning This bit is tumed "ON" on completion of positioning.
i Completion !
! Signal .
' {POSCOMP)
14, 15 Reserved -
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5. MOTION PARAMETERS

Table 5.6 Details of Motion Monitoring Parameters (Cont'd)

No. Name Register No. Seg;?ﬁ;ra;‘r;gel Description

2 | Servo Driver fwlOo1 0 to 65535 Monitors the status of the MECHATROLINK servo. For details, refer to

Status the % Series SGMLSGD-LIN User's Manual (SIE-S800-26.2).
(8VSTS) When monitoring this parameter, take delays in communication into
consideration.

3 | Calculated oL o2 210 2511 The Calculated position in the reference coordinate system which the
Posttion in module controls is reported. The position data to be reported to this
Machine register becomes usually the target position for every scan.
Coordinate Also refer to 3.1 (5) "Position monitoring.”

System (CPOS) )

5 | Reserved ILOCp4 - - )

7 | Machine ILOCjoe =210 21 The latch position in the machine coordinate system that is controlled
Coordinate by this module is reported. This is updated upon completion of latch
System Latch by execution of external positioning or interpolation with the position
Position detecting function.

(LPOS)

9 | Machine ILOo8 -2t 271 The feedback position in the machine coordinate system that is
Coordinate controlied by this module is reported,

Systemn Feedback
Position (LPOS)

11 W Joa - -

| | Reserved |

15 IWiSoE

16 | Out of Range w(CoF (1) For the in the setting of the motion setting parameters (OWLILI00 to OWLIL]
Parameter motion 3F) or motion fixed parameters, the latest parameter No. which has
Number setting been set beyond the setting range is reported.

(ERNO) parameter When a setting range over emror has been detected in the setting of
1to 64 the motion setting parameters (OWLI[J00 to OWLII3F), 1 to 64 is

: reported as parameter No.

{2) Forthe When range over error has been detected in the setting of the motion

motion fixed | fixed parameters, the motion fixed parameter No. added by 100 (101

parameter to 148) is reported as a parameter No.

10110 148 For example, when a setting range over error has been detected in
setting the linear acceleration time constant (OWLI[10C), 00013 is to
be reported. When a setting range over error has been detected in the
number of rated rotation (a motion fixed parameter), 00107 is to be
reported.

(Note} This is valid when the motion setting parameter selting error (18]

[Jog1), or motion fixed parameter setting error (IBCIL1002) occurs,
* For the causes of error occurrence, refer to the section of
supplementary explanation.

17 wCid1o - -

| | Reserved ]

20 w113

21 | Motion Command | IW[][J14 0 to 65535 The motion command (OWL1120) under execution is reparted,
Response Code Refer to OW[1]20 for motion commands.

__ | {MCMDRCODE)
22 | Motion Command | w15 Reports the execution status of the motion command (ows20).
Status Made up of bits. The bit configuration is as shown below.
(MCMDSTS) Bit | 0 Command Reports the status of the motion commandg.
Execution Flag 0: Ready (Accomplished)
(BUSY) 1: BUSY (under processing)
This bit is used in particular as status during suspension.
1 Command Hold Tumed "ON" when suspension has been finished.
Completion Refer to each motion functian for the suspension function.
(HOLDL)
2 Distribution Turmed "ON” when the issue of movement amount has been
Completion completed.
(DEN)
3 Zero Point Tumed "ON™ when the Zero point setting (ZSET) is issued to the
Setting motion command (OW[J[J20) and completed.
Completion
_ (ZSET)
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Table 5.6 Details of Motion Monitoring Parameters (Cont'd)

No. Name Register No. SetBtg\g;negel Description _
22 | Motion Command | Bit | 4 External This bit is tumed on upon completion of latching the extemal signal
Status . Positioning Signal } input when External positioning (EX_POSING} is set to the motion
(MCMDSTS) Latch Completion | command {OW[3120):
(EX_LATCH) This bit is also tumed on upon completion of latching the extemal signal
' input when interpolation with position detecting function (LATCH) is set
1o the motion command (OWL1(J20). .. '
5 Command Emor Tumed "ON" when an alarm has been given for a reason during the
End _ | execution of move command (positioning, constant speed feed, etc.).
(FAIL) Running is not allowed when this bit is "ON.”
When this bit is "ON", tumn the mation command (OW[1[320) to "NOP*
: : temporarily. .
| 6 Zero Point Retumn | Tumed "ON" at the time of comptetion of zero point return or zero point
Compietion setting.
(ZRNC) Turmed "OFF" at the start of zero point retumn.
7to 15 | Reserved = :
23 | Number of Digits w16 - Cto5 The motion fixed parameter No.18, “Number of Digits Below Decimal
Below Decimal . . Point", is reported.  ° Co
Monitor
{DECNUMM}) - .
24 | Position Control w17 Reports the status related to the position controlled by the module.
Status Made up of bits. The bit configuration is shown below.
(POSSTS) Bit { O Machine Lock ON | Tumed "ON" under the condition of machine lock.
(MLKL) * | When this bit is "ON", the output of 2 command pulse is not performed.
Consequently, the actuat control axis is locked and held stopped.
1 Zero Point This bit is tumed "ON" when the zero point retumn is in completion (1B
Pasition 01156 is "ON™ and 0= | Machine coordinate reference position (IL
(ZERO) CJE318) | = Zero point position output width (OWLICI33).
2 Second INP This bit is tumed "ON" on completion of issue (IBC11152) is ON and
Completion when | Current position (ILCJC108)-Machine coordinate system .
(PSET2) position (ILCJC118) | < Second in-position width (OWCIC132).
3 ABS System This is valid when the motion fixed parameter "Encoder selection” is se
Infinite-length to "absolute encoder” {= 1) and the motion fixed parameter "Axis
Pasition Contro} selection” (Bit 5 of the Motion Controller Function Selection Flags) is
Data Load set 10 "infinite-length axis” (= 1). .
Completion The bit is tumed on upon completion of loading when the ABS System
(ABSLDE) Infinite-length Position Control Data Load Request (oB[JO2D2) is ON
- The bit is turned OFF by tumning OFF the ABS System Infinite-length
. Pasition Control Data Load Request (OBL1[32D2}.
4 Preset request for | This is valid when the'motion fixed parameter “Axis selection”(Bit 5 of
number of the Motion Controller Function Selection Flags) is set to "infinite-length
POSMAX tums axis™(= 1). :
completed This bit is ON after the preset completed when request for preset
{TPRSE) rumber of POSMAX turns(OB[][(12D1) is ON.
: This bitis OFF when request for preset number of POSMAX fums(OB
: [IC12D1) is OFF. , .
15 Electronic Gear Data of the mation fixed pararmneter No.17, Bit 4 *Electronic Gear
N Selection Selection” is to be reported.
(GEARM) ] : : :
6 Axis Selection Data of the motion fixed parameter No.17, Bit 5 "Axis Selection” is to }
(MODSELM) reported. 1
. {71011 | Reserved =
., [ 1210 15 | Servo Driver User | The type of monitor information of the value stored in ILTIE]20
' . { Monitoring stored. ! ) :
Information \
Selection '
Response
' (USRMONSELR} | . .
25 | Machine s 27 t0 2% The reference position in the machine coordinate system that is
Coordinate ; contralled by this module is reported.
Reference This data is not updated when the machine lock condition (BOICI1:
Position is ON. ; . .
(MPOS) t Also refer to 3.1 (5) "Position monitoring.”
27 | Reserved ILCICHMA - -
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5. MOTION PARAMETERS

Table 5.6 Details of Motion Monitoring Parameters (Cont'd)

No. Name Register No. Seg;rgars]negel Description
29 | POSMAX Monitor | ILCHT1C 1to2"'~1 The motion fixed parameter No.23, "Infinite-length axis reset position
{(PMAXTURN) (POSMAX)" is to be reported.
31 | Number of LOOEe 2710 271 Valid when the axis selection of the motion fixed parameter (Bit 5 of
POSMAX Tums the Motion Controlier Function Selection Flags) is set to the infinite-
{PMAXTURN) length axis (= 1).

This bit moves up /down each time the motion fixed parameter No.23,

"Infinite-length Axis Reset Position (POSMAX)" is exceeded.

Can be preset by the Preset Number of POSMAX Tums Data of the

motion setting parameter (OL[I[T130) or by the Request for Preset

Number of POSMAX Tumns {OB[1C12D1).

33 | Servo Driver User | ILL11 120 210 2" Monitor information of the MECHATROLINK servo selected by Bit 12 to
Monitor Information 15 of OWLII2D s stored.
(USRMON)
35 | Alarms L0022 Alarm information is reported. Running s not allowed except for the register being "0.”
(ALARM} The rise of the alarm clear (OBL13006) clears this register to "0."
Made up of bits. The bit configuration is shown below.
Bit | O SERVOPACK A SERVOPACK alarm is detected.
Error For details of the alarm, refer to IW[[J24.
(SVERROR)
1 Positive Overtravel in the positive direction is detected by the SERVOPACK.
Overtravel (ROT signal ON)
{OTF)
2 Negative Overtravel in the negative direction is detected by the SERVOPACK.
Overtravel (N-OT signai ON)
{OTR)
3 Positive Software | When the axis selection of the motion fixed parameter is at the finite-
Limit length axis, when the positive software limit of the motion fixed
(SOFT) parameter is selected to be valid, and at the completion status of zero
point return (IBC1C1156 is "ON"),

{1) when the motion command (OW[[J20) is at interpolation,
when the machine coordinate command position {ILLI]18) +
stopping distance (OLLI[126) = Positive software limit value (the
motion fixed parameter No.27), this bit is tumed "ON.*

(2) when the motion command (OWLI{120) is at positioning, constant
speed feed, or constant step feed, and the machine coordinate
command position (ILL1T118) = Positive software limit value (the
motion fixed parameter No.27), this bit is turned "ON.”

4 Negative When the axis selection of the motion fixed parameter is at the finite-
Software Limit length axis, when the negative software limit of the motion fixed
{SOTR) parameter is selected to be valid, and at the completion status of zero
point return (IBC](3156 is "ON™),

(1} when the motion command (OW[J[]20} is at interpolation,
when the machine coordinate command position (IL[JC118) +
stapping distance (OL[[026) = Negative software limit value
{the motien fixed parameter Ne.27), this bit is turned "ON."

(2) when the mation command (OW([I[J20) is at positioning, constant
speed feed, or constant step feed, and the machine coordinate
command position (L1318} = Negative software limit value
(the motion fixed parameter No.29), this bit is tured "ON."

5 Servo OFF Al the pasition control mode (when OBLI[J002 is "ON") and when the
(SVOFF) Servo-ON (OBICI010) is turned "OFF™, setting the move command
{positioning or constant speed feed, etc.) to the motion command
{OWE I 320) will cause this bit to be tumed "ON."
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* Table 5.6 Details of Motion Monitoring Parameters (Cont'd)

No. Name Register No. Se'g:?gar::lé]ei i Description |
35 | Alarms Bit | 6 Pasitioning Time | After issuing is completed, positioning is not completed within the time
(ALARM) Over set by OW[ {334 "Positioning completion check time.”
. {TIMEOVER) )
7 Positioning Trave! | A movement order exceeding the limit value of the amount of
: Distance Over positioning movement is given.
(DISTOVER}) '
8 Filter Type The filter type is changed with issuing incomplete.
Change Ermror .
(FILTYPERR) !
9 Filter Time The filter time constant is changed with issuing incomplete.
Constant Change -
Error
(FILTIMERR) :
10 Control Mode | This bit is turned "ON" when the move command (pesitioning or
Eror ' constant speed feed, etc.) is set to the motion command (OW[1J20)
(MODERR) in a mode other than the position control mode (OBLICI002 is "OFF™).
it Zero Point Not A movement order is given with the zero point unset.
- Set
(ZSET_NRDY)
12,13 Reserved : -
14 Servo Driver A synchronous communication error of the MECHATROLINK servo is
Synchronous detected.
‘ Communication
Ermor .
(WDT_NRDY} : X
15 Servo Driver A communication emror of the MECHATROLINK servo is detected twic
Communication in succession.
Emor
{COM_ERR) .
16 - Servo Driver The command of the MECHATROLINK servo is not completed within
Command the specified time.
Timeout Error
{SVTIMOUT)
17 ABS Encoder The amount of absolute encoder tum is beyond the range that can be
Count Exceeded | handied by SVB.
(ABSOVER)
18 to 31 | Reserved =
37 | Servo Driver w24 - Monitors the alarm code generated in the MECHATROLINK servo.
ALAM Code Refer to the T Series SGM/SGD-[IN User's Manual (SIE-S800-
(SVALARM) 26.2).
38 | Servo Driver I/O w25 Monitors the I/O monitor information of the MECHATROLINK servo.
Monitar Refer tothe $ Series SGMCYSGD-[IN User's Manual (SIE-S800-26.2).
{SVIOMON) Bit | O P-OT Forward rotation overtravel input i
1 N-OT Reverse rotation overtravel input
2 DEC Deceleration LS input
3 PA Encoder Phase-A input
4 PB - Encoder Phase-B input
5 PC Encoder Phase-C input
: 6 Not used -
P17 Not used -
! 8 Not used ' -
9 BRK Brake condition output
: . 10to 15 | Not used =
39 | Speed Reference | ILLJJ26 -2 o2 System use parameter
Qutput Monitor
(RVMON)
41 } Cn Constant ILEI 128 2T 251 There are two meanings as follows:
Read Data or {1) when the position buffer read of the motion setting parameter (O
:05?%‘ tBanfe" OJ21F) is *"ON®, the position data is read out from the position
ead Da

buffer designated by the position buffer access No. (OL[1]38) t
be stored in this register. It should be noted that it takes 2 scans
from tuming "ON" the position buffer read command (OBCIJ21F
until the data is stored at this register.

{2) The values of the Cn constants read out from the SERVOPACK
are stored when the Motion Command Code (OWJ(120) is
CN_RD (= 17).
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5. MOTION PARAMETERS

Table 5.6 Details of Motion Monitoring Parameters (Cont'd)

No. Name Register No. Seétilingarranr;gel Description

43 | Position iL2a -2 0 2971 System use parameter
Reference Output Position command data output to the servo driver is stored.

Value Monitor This bit is *0" under the machine lock condition (IBOIL1170 is "ON".
{XREFMON)

45 | Reserved ILOC32¢ - : i —

47 | Calculated ILCIO2E -2%Tt0 251 Selecting the infinite-length axis (= 1) at the motion fixed parameter
Reference "Axis selection” (Bit 5 of the Motion Controller Function Selection
Coordinate Flags) gives a sense to this bit.

System Position The target position at each scan for the infinite-length axis is reported.
(POS) Also refer to 3.1 (5) "Position monitoring."
49 wl3n - -
| | Reserved i

56 W37

57 | Lower-place Two | 1LL T 138 =27 t0 271 This is valig when the mofion fixed parameter "Encoder seloction” s
Words of Encoder set to "absolute encoder® (= 1) and the motion fixed parameter "Axis
Position at selection” (Bit 5 of the Motion Controller Function Selection Flags) is
Shutdown set fo Minfinite-length axis” (= 1).

(eposmL) The lower-place two words of the encoder position are reported.

59 | Upper-place Two | ILCICI3A -2 to 271 This is valid when the motion fixed parameter "Encoder selection™ is
Words of Encoder sel to “absolute encoder” (= 1) and the motion fixed parameter "Axis
Position at selection” (Bit 5 of the Motion Controller Function Selection Flags) is
Shutdown set to "infinite-length axis” (= 1),

(eposmH) The upper-place two words of the encoder position are reported.

61 [ Lower-place Two | L[ 13C -7 to 2519 This is valid when the motion fixed parameter *Encoder selection” is
Words of Pulse . set to "absolute encoder” (= 1) and the motion fixed parameter "Axis
Position at selection” (Bit 5 of the Motion Cantroller Function Selection Fiags) is
Shutdown set to "infinite-length axis” (= 1.

(aposmL) The Jower-place two words of the pulse position are reported.
63 | Upper-place Two | [LCILJ3E 27 0 2774 This is valid when the motion fixed parameter "Encoder selection” is

Words of Pulse

set to "absolute encoder” (= 1) and the motion fixed parameter "Axis

Posltion at selection” (Bit 5 of the Motion Controller Function Selection Flags) is
Shutdown set to "infinite-length axis" (= 1).
(eposmH} The upper-place two words of the pulse position are reported.
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[Supplementary explanation} _ ‘ : ,
1. Causes of error occurrence in fixed parameter/setting parameter setting

(1) Fixed parameter setting errors

IwWIJoF; | Cause of error accurrence

1M A value other than 0 and 1 is set to "Axis Use Selection.”

103 A value other than 0 to 2 is set to "Encoder Seiection.”

105 | A value other than 4 to 6 is set to "Pulse Counting Mode Sclection,”

107 “A value other than 1 to 32000 is set to "Rated Motor Speed Selting.”

108 "Number of feedback pulses per mator ratation™ is not a multiple of 4 within the range between 4 and
65535, - - ) .

116 A value other than 0 and 1 is set to "Simulation Mode Selection.”

- A value other than 0 to 3 is set to "Reference Unit Selection” of the "Motion Controller Function
' " Selection Flags.” : N :
. "Axis Selection™ of the "Motion Controller Function Selection Flags® is set to "infinite-tength axis™
when a 15-bit or more absolute value encoder is used.

117

A value other than 0 to 5 is set to "Number of Digits Below Decimal Paint.”
118 - The result of the calculation of "Gear ratio {motor side) X Number of feedback pulses per motor
. rotation X multiplier X 10" exceeds 2*'—1.

719 | A value other than 1 to 2°'~1 is set to "Travel Distance per Machine Rotation.”

- A value other than 1 to 65535 is set to "Servomotor Gear Ratio.” .
121 - The result of the calculation of “Servomotor gear ratio X Number of feedback pulses per motor
rotation X multiplier” exceeds 2*'-1.

. A value other than 1 to 65535 is set to "Machine Gear Ratio.” .
122 . ;ggle calculation results of the *Machine gear ratio X Travel distance per machine rotation” exceeds
—1. '

123 | A value other than 1 to 2° -1 is set to "Infinite-length Axis Reset Position.”

= 125 A value other than 1 to 2°—1 is set to "Maximum Number of Absolute Encoder Tums.”

131 A value other than Q to 3 is set to "Zero Point Return Method.”

{2) Séﬁinlparametér setting errors

swEICIoF o Cause of error ocourrence
2 A position buffer is used when the position reference method = incremental.
13 A negative value is set to "Linear Acceleration/deceleration Time Constant.”

17 A value other than 1 to 5000 is set to "Position Loop Gain Setfing."

18 A value other than 0 to 100 is set to "Feed Forward Gain Sefting” "

19 A value other than 1 to 256 is set to "Positicn Reference Setting” when a posttion buffer is used.
A value other than 0 to 5100 is set to *Filter Time Constant” when the filter selection = movement

21 :
| averaging filter.
T - A negative value is set to "Speed Reference Designation.”

22 | - Anoverflow is caused when the "Rapid Feed Speed" is converted to the command speed for the
1 MECHATROLINK servo. '

30 A value other than 1 to 20000 is sei to "Speed Loop Gain Sefting.”

33 An incomrect command is set to *Motion Command Code.”

34 A value other than 0 to 2 is set to "Filter Type Selecfion.”
- A negative value is set to "Rapid Feed Speed.” ;

35 - An overfiow is caused when the "Rapid Feed Speed” is converted to the command speed for the
: MECHATROLINK servo.
- A value cther than 0to 2° —1 is set to "STEP Travel Distance.”
41 . An amount of movement exceeding the limit value of the amount of incremental movement is set to

*STEP Travel Distance™ when the electronic gear is valid.
- A negative value is set to "Overmide.”

45 - An overflow is caused during override operation.
. A value other than 1 to 4095 is set to "User constant Cn” when the motion command CN_RD/CN_WH
is executed.
55 - A value other than 1 and 2 is set to "Number of words” when the motion command CN_RD/CN_WR
is executed. '

- A value ather than 0 to 9 is set when the motion command ALM_MON is executed.
. A value other than 0 to 9 is set when the motion command ALMHIST MON is exacuted.
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5.3 Examples of Motion Parameter Settings

5.3.1 Examples of Motion Fixed Parameter Settings

Refer to Table 5.1 "List of Motion Fixed Parameters."

Table 5.7 Examples of Motion Fixed Parameter Settings

5. MOTION PARAMETERS

Setting

No. Name Setting range/Bit name Description (examples)
1 | Axis Use Selection Oor1 0: Not used 1
(USESEL) (Initiad vaiue = 0) 1: Used
2 | Reserved - . - -
3 | Encoder Selection Oor1 0: Incremental encoder 1]
(ENCSEL) (Initial value = 0) 1: Absolute encoder
4 | Reserved - : - -
5 | Pulse Counting Mode 4106 4: A/B method (multiplied by 1) 6
Selection {Initial value = 6) 5: A/B method (multiplied by 2}
(PULMODE) 6: A/B method {multiplied by 4)
6 | Reserved — - —
7 | Rated Motor Speed 1 to 32000 1=1 r/min 3000
Setting (Initiaf value = 3000)
{NR)
8 | Number of Feedback A multiple of 4 between | 1=1 pulse/vev 2048
Pulses per Rotation 4 and 65532 * Set a yet-to-be-multiplied vaiue.
(FBpor) (Initial value = 2048) .
9 | Reserved - -
i -
15
16 | Simulation Mode Oort 0: Normal operation mode Y
Selection 1: Simulation mode
(SIMULATE)
17 | Motion Controlier Bit | 0to 3: CMD_UNIT } Reference Unit Selection 0
Function Selection (Initial value = 0) 0: pulse {electronkc gear invafid)
Flags 1: mm
(SVFUNCSEL) 2: deg
3: inch
4: USE_GEAR Electric Gear Selection 0
{Initial value = Q) 0: Invalid
1: Valid
5: PMOD_SEL Axis Selection 0
(Initiat value = Q) 0: Finite-length axis
1: Infinite-length axis
6: Reserved - -
7: USE_SLIMP Paositive Software Limit Selection o
(tnitial value = Q) 0: Invalid
1: Valid
8: USE_SLIMN Negative Software Limit Selection 4
(Initial value = 0) 0: Invalid
1; Valid
9: USE_OV Overmride Selection 0
(Initial value = 0) 0: Invalid
1: Valid
10/11: Reserved - -
12: THROUMOD Servo Driver Transparent Command Mode 0
(Initial value = 0) 0: Invalid
1: Valid
13/14: Reserved - : -
15: SWGBVF Interpolation Command Segment Distributing 0
(Initial value = Q) Function
0: Valid
1: Invalid
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Table 5.7 Examples of Motion Fixed Parameter Settings (Cont'd)

No. Name Setting range/Bit name Description f;?g:'n?ai os)
18 | Number of Digits - 0io5 Set the number of digits to the nght of the dec1mal 3
Below Decimal Point (Initial value = 3) point of reference -
(Example) For the number of digits to the nght of
the decimal point =
mm : One reference unit = 0.001 mm
) deg : One reference unit = 0.001 deg
< inch : One reference unit = 0.001 inch
This parameter and the reference unit selection
{See the motion fixed parameter No.17.) gives the
minimum reference unit. However, the minimum
: unit of "pulse” is not affected by this parameter.
19 | Travel Distance per 1to 25— 1=1 reference unit 10000
Machine Rotation (initial valie = 10000) ’ ;
{PITCH) :
2t | Servomotor Gear 11065535 | 1=1 rotation 1
Ratio {Initial value = 1)
. | {GEAR MOTOR) - :
22 | Machine Gear Ratio 110 65535 1=1 rotation 1
(GEAR_MACHINE) {Initial value = 1} :
23 | Infinitedength Axis 1to 271 1=1 reference unit - 360000
Reset Position {tnitial value = 360000) i
(POSMAX)
25 | Maximum Number of | 1to 2°—1 1=1 rotation 99999
Absolute Encoder {Initial value = 99,999) -
Tums
{MAXTURN)
27 | Positive Software 2t 27 1=1 reference unit 271
Limit (Initiat value = 2*'-1)
(SLIMP)
29 | Negative Software 2T10 21 1=1 reference unit -2
Limit (Initial value = —2*")
{SLIMN) '
31 | Zero Point Retum 0to3 0: DECH1 signal + C signal 0
Method (Initial value = 0) 1: ZERO signal
(ZRETSEL) 2: DECA signal (with switch width) +ZERO signal
3: C pulse
32 | Reserved - — -




5. MOTION PARAMETERS

5.3.2 Examples of Motion Setting Parameter Settings

These are used for commanding the motion control module. At the b

are transferred to the motion control module in a batch.

eginning of high-speed scanning, they

Motion control can be performed by simply setting the parameters in this Tegister area.

Table 5.8 Examples of Motion Setting Parameter Settings

Setting (examples)

: £le 3
Setting 2i8i5(8] |3|S
No. Name Register No. range/ Description slg|l=z|E|lg(aid
Bit name 2[2fgla|m|2|=
FE RN = 1
SHB B
I
1 | RUN Mode Settings | ow[[J00 0104H
(RUNMOD) Bit [ 0 Reserved Set"0." 0
1 Reserved Set"0." 0
2 PCON Position Control Mode 1
{Initial value
= Q)
35 Reserved Set "0." 0
L] ACR Alarm Clear 0
(Initial value | 1: Alarm clear inquiry
= 0)
7 Reserved Set "0." 0
8 MCDSEL 0: Metion command code (OW[[J20) invaii¢ | 1
{Initial value | 1: Motion command code (OWL[J20) valid
=1 * Be sure to set it to "1."
9 ZRNDIR Set"0." 0
(Initial value
= 0)
10 to 15 | Reserved Set"0." 0
2 | RUN Command owICot 0001H
seftings Bit | 0 RUN Servo ON (DOO) 1
(SVRUNCMD) (Initiai value =
0)
11011 | Reserved Set "0." 0
12 USE_BUF Paosition Reference Value Selection 0
(Initial value =] 0: Position reference value is OL[ 12,
0) 1: _Position reference value is position buffer
13 SPDTYPE Speed Reference Value Selection 0
(Initial value =| 0: OL[{J22 is valid for the rapid feed
5] speed.
1: OWLI[115 s valid for the rapid feed
speed.
14 XREFTYPE Position Reference Type 0
(Initial value =] 0: Absolute position method for position
0) reference (OL[J[]12).
1:  Incrementai addition method for pasition
reference (OLLJ12),
15 Reserved Set"0." 0
3 OowCloz2 - Set"0." 0
| | Reserved |
& | . OWCI0s
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Table 5.8 Examples of Motion Setting Parameter Settings (Cont'd)

] Setting (examples)
: Ble 23
Setting : g § 2|8 "‘&-’, 'ﬁ
No. Name Register No. range/ Description HEE % £{8l8
Bit name zl2lg|atalzis
I ' HHHHNEE
218151 (215
w 810
7 | Machine Coordinate | OLLICI06 | -2"t0 2>'-1 | 1=1reference unit
System Zero Point : (initial vatue = | (1=1 pulse for the pulse unit)
Offset Sefting 0 ) - :
(ABSOFF) -
9 | Reserved ' owll[los - Set "0." 0
i I
12 owrirles
13 | Linear Acceleration owiijoc | Oto 32767 1=1ms ool o | o
Time Constant ‘ (Initial value (300 =0.300 s) gi8|8 3|
(NACC) =0).
14 | Reserved ow(lJoD - Set "0." ! 0
| I
18 OWLILIOF
17 | Position Loop Gain owld[no 0 to 32767 1=0.1/s 300
Setting (Kp) (Initial value = | (360 =30.0) o
300)
18 | Feed Forward Gain oWl 0 to 200 1=1% 0
. | Setting (KP) . (Initial vatue = {10 = 10%)
. o)
19 | Position Reference | OLCICNM2 5% 10 291 | 1=1 reference unit {1=1 pulse for the pulse
Setting (XREF) or {Initial value | unit) R N
Position Buffer =) * For position reference value selection S8 BN
Number {OB[]J01C) = 1, the position buffer No. (1 el
: . to 256). . . .
21 | Filter Time Constant | OW{I[]14 (0105100 (1) For Bit 4 to 7 of OWL ][ 121 equal to "2, 0
Setting (Iritial value . the S-curve {Movement Averaging) time
(NNUM} =0) . . _ constant 1=100 us .
01065535 | (2) For Bit4 to 7 of OWLI[]21 equal to™1,”
the exponential acceleration/deceleration
time constant 1=1 ms
22 | Speed Reference OwO1s | 0to 32767 Valid when the speed reference value | O
Setting (Initial value | selection (OW[3[J01D) = 1.
(NREF) . =0). . 1=0.01%
- (5000 = 50.00%)
23 owill[116 - Set"0.” 0
i | Reserved 1
29 ow(JO1iC
30 | Speed Loop Gain ~ow[ip 1 to 20000 1=0.1Hz 400
Setting (Ku) - {Initial vaiue = | {400 = 40.0Hz) i ;
- 400) :
31 | Reserved P OLOICHE - Set "0." 0
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Table 5.8 Examples of Mation Setting Parameter Settings (Cont'd)

5. MOTION PARAMETERS

No.

Name

Register No.

Setting
range/
Bit name

Description

Setting (examples)

Pasitioning

Zero point retum

33

Motion Cormmand

Code

(MCMDCODE)

owl]20

010 65535
(Initial value
= 0)

0: NOP
No reference available

1: POSING
Positioning

2: EX_POSING
External positioning

3 ZRET
Zero point return

4: INTERPOLATE
Interpolation

5. ENDOF_INTERPOLATE
Final Interpoiation segment
(For motion funclions)

6. LATCH
Interpolation with position detection

7. FEED
Constant speed feed

8: STEP
Constant step feed

9: ZSET
Zero point setting

10: ACC
Changing the linear
acceleration/deceleration time constant

11: Reserved

12: 8CC
Changing the movement averaging time
constant

13: CHG_FILTER
Changing the filter type

14; KVS
Changing the speed loop gain (Kv)

15: KPS
Changing the position loop gain (Kp)

16: KFS
Changing the feed forward (Kn

17: CN_RD
Reading the servo driver Cn constant

18: CN_WR
Wiriting the serve driver Cn constant

19: ALM_MON
Servo driver current alarrm monitor

20: ALMHIST_MON
Servo driver alarm history monitor

21: ALMHIST_CLR
Servo driver alarm history clear

22 to 65535: Reserved

~ 1 External positioning
Interpolation
Latch
~i] Constant speed fead
ol  Constant step feed

La
F-
[+}]
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Table 5.8 Examples of Motion Setting Parameter Settings (Cont'd)

. Setting (examples)
2le 3
' Setting HEHEE 3
Register No. range/ Description slgl=z|2|5i2
Bit name zisleiBiE|E
. o | = o %
2|8 5
w o
34 | Motion Command owlir 21 ) 0000H
Control Flags Bit | 0 HOLD Command Hold 0
(MCMDCTRL) {Initial value
. = 0) _
1 ABORT Command Abort ! 0
(initial value
= 0)
2 DIRECTION | Direction of Movement 0
(Initial value 0: Forward
=0) 1: Reverse
3 ‘P_PI - Speed Loop P/P1 Switch 0
(Initial value :
= O)
4107 | FITERTYPE | Filter Type Selection 1]
{Initial value 0: No fiiter available
=0) = - 1: Exponential filter
’ {Exponential acceleration/deceleralion)
2: Movement averaging filter (Simple S-
) curve acceleration/deceleration)
81013 | Reserved Set "0." 0
14 BUF_W Pasition Buffer Write 0
(Initial value 0: No processing
=0) 1: Write .
15 BUF_R Position Buffer Read 0
{Initial value 0: No processing
=0) 1: Read
35 | Rapid Feed Speed | OL[OO22 Oto 21 1=10" reference unit/min
(RV) ﬁ {Initial value {n: the number of decimal places)
=0) For units of pulse - 1=1000 pulse/min 21518 P
Forunitsof mm @ 1=1 mm/min 2i8|8 =1
For units of deg  : 1=1 deg/min
) For units of inch @ 1=1 inch/min
37 | Extemal Positioning | OL[OC124 215271 | The unit is in accordance with that of the
Travel Distance (initial value | SERVOPACK. =
(EXMDST) =0} Referto the = Series SGMI/SGD-[IN a8
User's Manual {SIE-S800-26.2).
30 | Stopping Distance | OLLI126 -~ | =2 to2"—1 | t=1 reference unit 0
(STOPDIST) (Initial value Leave the initial vatue.
:0) .
41 | STEP Travel oLClE128 Oto 271 1=1 reference unit
Distance {Initial value
(STEP) ! =0)
43 | Reserved OLOC12A - Set"0." ] 0
45 | Ovemride owl[32¢ | 0to 32767 1=0.01% " ININIR N
(oV) (Initial value lelelo o
= 10000 = glglg S
100%).
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5. MOTION PARAMETERS

Table 5.8 Examples of Motion Setting Parameter Settings (Cont'd)

Setting (examples)
gle 23
Setting 2(2(5|8] (3|2
No. Name Register No. range/ Description HEIR: sls|1212
Bit name Zic(gje(s|2| =z
o] Q mn = s
alElelE a5
‘ R
1] 8|©
46 | Position Control owl112D0 0000H
Flags Bit ] 0 MLK Machine Lock Mode Setting 0
(POSCTRL) (initial value | 0: OFF
=0} 1: ON
1 TPRSREQ Request for Preset Number of POSMAX [0
(initial value | Tums
=0) 1: Demand ON
2 ABSLDREQ | ABS System Infinite-length Pesition Control o
(Iniial  value | Data Load Request
=0 1: Demand ON
3o 11 | Reserved Set "0." 0
1210 USRMONSEL | Refertothe = Series SGM/SGD-[ON o
15 Servo Driver | User's Manual (SIE-S800-26.2).
User
Monitoring
Information
Selection
47 | Workpiece oL2e -2" 10 27-1 | 1=1 reference umit 0
Coordinate System . (Initial value Leave the inilial value.
Offset =0}
{OFFSET)
49 | Preset Number of oLOJO30 ~2"to 2771 | 1=1 rotation 0
POSMAX Tums (Initial value
Data - =0)
(TURNPRS)
51 | Second In-position ow[32 0 to 65535 1=1 reference unit 0
Width {Initial value (For units of pulse : 1=1 pulse)
{(INPWIDTH) =0)
52 | Zero Point Position ow[[133 0 to 65535 1=1 reference unit 10
Qutput Width {Initial value
{PSETWIDETH) =10)
53 | Positioning OWLI034 | Oto 65535 1=1ms 0
Completion Check (Initial value
Time =0)
| (PSETTIME)
54 | Servo driver Cn owl][13s Bit0to 11: Cn | Refertothe I Seres SGMIYSGD-[IN 0
Constant No. {Initial value | constant No. | User's Manual {SIE-S800-26.2),
(Cn_No) = 0) 1to 4085
Bit12 to 15:
Number of
words
1102
Current Servo Driver Oto9 Refer to the = Series SGMIJ/SGD-LIN
Alamm Monitor No. User's Manual (SIE-S800-26.2).
Servo Driver Alarm Otc9 Refer to the = Series SGMO/SGD-CIN
History Monitor No. User's Manual (SIE-S800-26.2).
55 | CnConstart Change | QLI 136 ~2710 271 | Refer to the = Senes SGM[1/sGD-TIN [0
Data (Initial value | Users Manual (SIE-S800-26.2).
{Cn_DAT) =0)
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Table 5.8 Exaniples of Motion Setting Parameter Settings (Cont'd)

e R ke B ok

5-40

2. The diagonally lined boxes show areas not used in motion function. Set corrc§ponding initial values.

Setting {examples})
he)
g £ &
Setting - HIEHE 3
-] No. Name Register No. range/ Description € g = % 5|2
Bit name lalg| B E o
‘ HEREINE
alsi{— @
ZN 8
57 | Lower-place Two oLOOss =2 t0 2% Setting data at the ABS system infinite- 0
Words of Encoder (Initial value (Initial vaiue length position control daia load request
Position at Shutdown_| = Q) ={) {1=1 puise)
Position Buffer . 10 256 Position buffer access No. when OB[I(121E 10
Access No. {Initial value | =1 or OBCIJ21F = 1 ‘ .
= 0) . s
59 | Upper-place Two OLOCI3A 10251 | Setting data at the ABS system infinite-length | 0
.Words of Encoder -{Initial value . position control data load request
Position at Shutdown | = 0) ’ . (1=1 pulse) : ]
Position Butfer Write 2 10 2°—1 | Position buffer write data when OB(J{J21F = |0
Data o 1 .
61 | Lower-place Two "oLOOsc 0 2°—1 | Setting data at the ABS system infinite-length | 0
Words of Pulse - (Initizl value position contro! data load request
Position at Shutdown | = Q) : {1=1 pulse) '
63 | Upper-place Two OLLILIRE | =2 tv 27-1 | Setting data at the ABS. system infinite-length 10
: Words of Pulse (Initial value position control data load request
Position at Shutdown | = 0} {1=1 pulse)
(Note) 1. The above are settings of examples. Set appropriate values that suit your machine.



€  List of user constants

5.4 User Constants of MECHATROLINK Servo SGD-TJICIN

5. MOTION PARAMETERS

No. . Name Size Unit Range Initial value
Cn-0001 Memaory switch 1 2 Bit - 0380H
Cn-0002 Memory switch 2 2 Bit - 0000H
Cn-0003 Load inertia 2 % 0 to 65535 100
Cn-0004 Speed loop gain 2 0.1Hz 1 to 20000 400
Cn-0005 Speed loop integration time constant 2 0.01 ms 100 to 65535 2000
Cn-0006 Emergency stop torque 2 % 0 to MAX MAX
Cn-0007 Positioning proximity detection width 2 reference unit 0 to 10000 10
Cn-0008 Positive torque limit 2 % 0 to MAX MAX
Cn-0009 Negafive torque limit 2 % 0 to MAX MAX
Cn-000A System reserved 2 — — 0
Cn-000B System reserved 2 — — Q000H
Cn-000C Mode SW {torque reference} 2 % 0 to 32767 200
Cn-000D Mode SW (speed reference) 2 rfmin 0 to 32767 0
Cn-000E Mode SW (acceleration) 2 0.167 r/s? 0 to 3000 0
Cn-000F Mode SW (error pulse) 2 pulse 0 to 10000 0
Cn-0010 System reserved 2 — — Q000H
Cn-0011 Number of encoder pulses 2 PR 513 to 32767 2048

Brake timing for servomotor stop
Cn-0012 (delay time from the reference to 2 10 ms 0to 50 0
SVOFF) .
Cn-0013 Memory switch 3 2 Bit - 0000H
Cn-0014 Memory switch 4 2 Bit - 0000H
Brake timing with servomotor .
Cn-0015 rurning (reference oulput speed) 2 r/min Oto MAX 100
Brake timing with servomotor
Cn-0016 running (waiting time from SVOFF to 2 10 ms 10 to 100 §0
reference)
Cn-0017 Torque reference filter time constant 2 'Y 0 to 25000 400
Torque reference filter time constant
Cn-0018 (secondary) 2 ps 0 to 25000 0
Cn-0019 System reserved 2 — — 0000H
Cn-001A Position loop gain 2 001/s 1 to 50000 4000
Cn-001B Positioning completion width 2 reference unit 0to 250 7
; 100 .
Cn-001C Bias 2 reference unitls 0 to MAX 0
Cn-001D Feed forward gain 2 % 0to 100 0
Cn-001E Position error overflow range 2 reference unit 1t0 65535 65535
First level linear 1000
Cn-001F acceleration/deceleration time 2 L2 0 to 65535 0
constant reference unit/s
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4 Listof user constants (Cont'd) .

IMPORTANT

5-42

Initial value

No. Name Size Unit Range
Second Ie_evel linear ) 1000 T
Cn-0020 acceleration/deceleration time 2 | reference unit/s? 0 to 65535 100
constant

Cn-0021 ‘::::;eergvﬁ:rn Ist:;cee‘;eration constant ) -2 ' refere:gg unit/s 0o 65535 0
€n0022 | Zero point setum approach speed 1 2 refere;gg witis | 01065535 50
Cn0023 | Zero point retum approach speed 2 | 2 refere:lgg e | 01065535 5
Cn-0024 | Electronic gear B {numerator) 2 — 110 32768 4
Cn-0025 Electronic gear A (denominator) 2 — 1to 32768 1
Cn-0026 | Average move time ' ) 2 1004 0to 5100 0
Cn-0027 | Feed forward reference fiter 2 us 0 to 64000 0
Cn-0028 IIf;;1:1rlntz:-:\.reI distance for zerfn point 4 reference unit {;2 211%88%6;487 1000
Cn002A | Zero point position range 2 reference unit 0 to 65535 10
Cn-002B gg's‘:t'lg”“r;i‘:;' distance to external 4 | referenceuntt | SZHTANSED 100
Cn-002D : | Exponential acceleration speed bias 2 reference unit/s O to 32767 o
cnooze | Exponential acceleration fime 2 100 s 00 5100 0
Cr-002F | Positive software fimit 4 | referenceunit | ~2HTASINI | 819299990
Cn0031 | Negative software limit 4 | reference unit ;ﬂfgfgfgf, ~$192X 99999
Cn-0033 2#:::‘“8 encoder zero point positien 4 reference unit t;221144:,; 4?’33;?&87 0
©n-0035 * | Speed loop compensation constant 2 — — 0000H
Cn-0036 . | System reserved 2 — — 0GO0H
Cn-0037 ° | Motor selection * 2 o — 0000H
Cn-0038 . | PG power supply voltage change 2 , — 52000 to 58000 52500
Cn-0039 Syster reserved 2 — — 0000H
Cn-003A : System reserved 2 - - 0000H
Cn-003B Systern reserved 2 . — 0000H
Cn-003C System reserved . 2 — — - 000C0H
Cr-003D° | System reserved 2 - - 0000H

1 cn003E | | System reserved 2 — — 0000H
Cn-003F System re_senfed 2 — — 0000H

1. The maximum values shown in the tables differ according to the SERVOPACK capacity. Ref
the relevant SERVOPACK manuals for details on user constants.
2. Cn-35, Cn-37, and Cn-38 can be set only for SGDB-[_IN SERVOPACKSs. They are not displa
on the parameter window for SGD-UIL I JN SERVOPACKS.
3. The user constants reserved by the system are not displayed on the parameter window.




€ Details of the memory switch bits

The details of each memory switch bit (bit type user constants) out of the SERVOPACK user
constants are as follows:

1. Cn-0001: Memory switch 1

5. MOTION PARAMETERS

v

Cn-0001: The details of the memory switch 1 bits are given below.

. - Initial
Bit Name Description value
0: SV_ON/SV_OFF valid
0 SV_ON mask 1: Aways SV ON 0
0: SENS_ON/SENS_OFF valid
1 SENS_ON mask 1: Always SENS ON o
0: P-OT signat valid
2 | P-OT mask 1: P-OT signal masked (atways invalid) 0
0: N-OT signal valid
3 | N-OT mask 1: N-OT signal masked (always invalid) 0
4 —_ — 0
0: Servo alamn after recovery from power outage
5 Power outage mask 1: Power outage masked (no servo alarm with power 0
outage recovery)
& Base block power outage | 0: Dynamic brake (DB) stop 0
prevention method 1: Free-run stop
0: Releasing DB
7 Status after DB stop 1: Not releasing DB 1
0: The stopping method is in accordance with the bit 6
. N setting.
8 Operation with OT stop 1: The operation is decelerated to stop at the 1
emergency stop torque.
Operation after
8 deceleration to stop at 0: Servo OFF after deceleration to stop 1
OT emergency stop 1: Zero clamp after deceieration to stop
torque
A Position error with servo | 0: Clearing the position error 0
. OFF 1: Holding the position error
0: Mode switch function available (in accordance with
B Mode switch function bits C and D) 0
1: Mode switch function not available .
c 0C: Mode switch selection (iniemnal torque reference) a
. . 01: Unused {Do not set.)
D Mode switch selection 10: Mode switch selection {acceleration) 0
11: Mode switch selection (error pulse)
. 0: Incremental encoder
E Encoder selection 1+ Absolute encoder 0
F — — 0

Note

Never change the initial value of the bit named "—."
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2. Cn-0002: Memory switch 2

Cn-0002: The details of the memory switch 2 bits are given below.

. i y - initial
Bit Name Description value
. 0: Normal rotation is in the CCW direction.
0 | Reverserotationmode | 4 \omal rotation is i the CW direction. 0
; - 0: Zero point error detection is performed (only when
1| Zerapoint error detection | ™40 aheolute encoder is used). 0
1: Zero point error detection is masked {not performed).
2 - ! 0
3 — 0
4 — 0
5 — 0
6 Software Umit check by | 0: Check is not performed. "0
reference target 1: Check is performed. *
7 S - ' o
. 0: SGM
8 Servomotor selection 1- SGMP 2 0
9 - ‘ ' 0
A — - 0
B — 0
c _ i ]
D — 0
E — 0
F — 0

" Note ;

Never change the initial value of the bit ﬂamed "




3. Cn-0003: Memory switch 3

Cn-0003: The details of the memory switch 3 bits are given below.

5. MOTION PARAMETERS

Bit Name Description i’;ﬁﬂ
] — — 0
1 — — 0
2 — — 0
3 — — 0
4 — — 0
5 — — 0
6 — — 0
7 — — 0
] — - o
9 — - 0
A System use* — 0
B System use” — 0
c — — 0
- D — — o
E -~ _ -
F - — -

¥ For details, refer to 7.3.3 inthe T Series SGM[/SGD-[JN User's Manual (SIE-S800-26.2).

Note

Never change the initial value of the bit named "—."
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4. Cn-0004: Memery switch 4

Cn-0004: The details of the memory switch 4 bits are given below.

. o Initial
Bit Name Description value
o — b . 0
1 . Zero point return 0: Direction of forward rotation 0
direction 1: Direction of reverse rotatlon
2 P-SOT mask 0; P-SOT valid 0
1: P-SOT invalid
3 N-SOT mask : 0: N-SOT valid : ' 0
1: N-SOT invalid :
4 ] — — : 0
5 — — o
-6 — i — 1]
7 — — a
8 — - — ]
9 Brake operation 0; Operation at the command BRK_ON/BRK_OFF 0
’ 1: Operation by the SERVOPACK
' (BRK_ON/BRK_OFF invalid) .
A P-OT signal 0: Positive logic 0
. 1: Negative logic
B N-OT signal - 0: Positive logic 0
. "} 1: Negative logic
C DEC signal 0: Positive logic o
1: Negative logic '
D — _ — 0
E — — ]
F. — o= [}

. . ‘ -
* For details, refer to 7.3.3 inthe Z Series SGM[/SGD-[IN User's Manual (SlE-SSOO-_26.2).

Note : i
(1) Never change the initial value of the ’olt named "—."
(2) Set both bit 2 and bit 3 of the user constant "Cn- 0004" of the SERVOPACK to "1" to invalida

P-SOT and N-SOT..
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5. Cn-37: Cn-0037; Motor selection

Group SERVOPACK Motor © n_“gg;‘;‘g:&in )
05 SGDB-05AN SGMG-03ALIB 171
SGMG-05AJA 142
SGMP-04A 126
SGM-04A 106
10 SGDB-10AN SGMG-06ACIB 172
SGMG-09A[JA 143
SGMG-09A B 173
SGMS-10AJA 163
SGMP-08A 127
SGM-08A 107
15 SGDB-15AN SGMG-13A7A 144
SGMG-12a0]8 174
SGMS-15AA 164
SGMP-15A 128
20 SGDB-20AN SGMG-20ACIA 145
SGMG-20A 1B 175
SGMS-20A[A 165
30 SGDB-30AN SGMG-30ATA 146
SGMG-30A]B 176
SGMS-30A00A 166
SGMS-22A0A 155
50 SGDB-50AN SGMG4A A 147
SGMG-44ACB 177
SGMS-40aC]A 167
SGMD-32ALJA 156
SGMS-50AJA 168
SGMD-40AJA 157
60 SGDB-60AN SGMG-55AJA 148
SGMG-60ACIB 178
75 SGDB-75AN SGMG-75A]A 149
1A SGDB-1AAN SGMG-1AAA 140
1E SGDB-1EAN SGMG-1EAL]A 150

5. MOTION PARAMETERS

The motor to be used can be changed using the Cn-0037 user constant if it belongs to the same group.
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¢ Relationship between the user constants of the SERVOPACK and SVB parameters

Since some parameters of the SVB controller and user constants of the SERVOPACK have th
same meaning, you must be careful in using them. '

1. List of parameters that require attention

The parameters that have the same meaning and require attention at.the time of use are liste

below. . . )
 SVB j ' SERVOPACK
OW[[110: Position Loop Gain Setting Cn-001A: Position loop gain
OW(J[11: Peed Forward Gain Setting Cn-001D: Feed forward gain
OWLICI1D: Speed Loop Gain Setting , Cn-0004: Speed loop gain

Cn-0020: Second level linear acceleration
time constant
C Cn-0026: Average move time
OWL[ [ 114: Filter Time Constant Setting + | Cn-002E: Exponential acceleration time

OWLIJ0C: Linear Acceleration Time Constant -

constant
Fixed parameter 3: Encoder Selection Cn-0001 bE: Encoder selection

Fixed parameter 8: Number of Feedback Pulses per Cn-0011: Number of encoder pulses

Rotation
Fixed parameter 21: Servomotor Gear Ratio Cn-0024: Electronic gear ratio (numerator)
Fixed parameter 22: Machine Gear Ratio Cn-0025: Electror.nc gear ratio
. {denominator)
Fixed parameter 17 b7: Posm\fe Software Limit Cn-000B b2: P-SOT mask
Selection
Fixed parameter 17 b3: Ncgatl_ve Software Limit Cn-000B b3: N-SOT mask
Selection :
Fixed parameter 27: Positive Software Limit Cn-002F: I_’osiﬁve'soﬁware limit
Fixed parameter 29: Negative Software Limit Ch-0031: Negative software limit
OWLI[J33: Zero Point Position Output Width Ch-002A: Zero point position range

1
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5. MOTION PARAMETERS

2. Parameters that can be rewritten by the SVB motion command code

The parameters whose setting values on the SVB side can be written in the SERVOPACK side by
using the motion command code are as follows: .

Parameter name SVB SERVOPACK
Aceterston/desstomtion Time Constant | OWHILIC Cn-0020
Average Move Filter owl 1114 Cn-0026
Exponential Acceleration Speed ow[ ][4 Cn-002E
Speed Loop Gain Setting owli 1D Cn-0004
Position Loop Gain Setting ow([]10 Cn-00iA
Feed Forward Gain owl ] Cn-001D °

To change the parameters, the procedure given below must be followed.

- An example of procedures for writing "Position loop gain" by motion program.

[Exaple]
Construct the following procedure by user program.
@ Check that the motion command OWL 120 is 0" (NOP).
@ Wait one scan.
@ Position loop gain: Store the setting value in OW[_I[]10.
@ Set 15 (KPS command) to the motion command OW[]J20.
(® Wait until the command response reaches 15 (KPS command).
® Set "0" (NOP) to the motion command OW{ 1 120.

3. Parameters that must coincide on the SVB side and on the SERVOPACK side
Motion control cannot be performed normally unless they coincide.

Parameter name SVB SERVOPACK

Encoder Selection Fixed parameter 3 | Cn-0001 bE

Number of Feedback Pulses per Rotation Fixed parameter 8 | Cn-0011

5-49




4. Parameters that must be used on either the SVB side or SERVOPACK side

Motion control cannot be performed normally if the parameters on both sides are used.

Electronic Gear Ratio (Denominator)

Fixed parameter 22

Parameter name SVB SERVOPACK
Fixed pammetef 5
Electronic Gear Ratio (Numerator) Fixed parameter 8 Cn-0024
: Fixed parameter 21
Fixed parameter 19 Cn-0025

Note

the time of setup.

t

1

5. Parameters that are not used on the SERVOPACK side
Motion control cannot be performed normally if the parameters on both sides are used.

Normally, do not use the gear ratio on the SERVOPACK side. Set "1" to Cn-0024 and Cn-0025 at

Parameter name SVB SERVCOPACK
P-SOT Mask Fixed parameter 17 b7 | Cn-000B b2
N-SOT Mask 7 Fixed parameter 17 b8 | Cn-000B b3
Positive Software Limit Fixed parameter 27 | Cn-002F
Negative Software Limit Fixed parameter 29 Cn-0031

Note

Be sure to mask P-SOT and N-SOT on the SERVOPACK side. Set "1" to Cn-000B b2 and b3 at

the time of satup

6. Similar“but different parameters

Parameter name

- SERVOPACK

Zero Point Position Output Width: OWL L 133

Zero point position range: Cn-002A

Asa pz:lrameter for zero point position output, that of SVB is used.
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6. ABSOLUTE VALUE DETECTION

6 ABSOLUTE VALUE
DETECTION

This chapter describes the absolute value detection system
using an absolute encoder.

Be sure to read before using a motor equipped with an absolute
encoder.
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6.1 Mechanism of the absolute value detecting function
This section describes the absolute value detecting function equi;;ped in SVB.

6.1.1 Cutline of the func_tion

' The absolute value detection system is a function by which a machine coordinate system is automatically :
by detecting the machine position even with the power OFF so that automatic operation can be perform
immediately after turning ON the power without performing zero point return.

The features of the absolute value detection system are as follows:

1
i

M The zero point return operation does not need to be performed afier turning on the powe
B The stored stroke limit function is valid immediately after turning on the power.
B The zero point dog and overtravel limit switches are unnecessary.

For this function, one of the following three running systems can be selected by parameter setting.

@ Running in the incremental detection system using ap incremental encoder.
(2 Running in the absolute value detection system using an absolute encoder.
(® Running in the incremental detection system using an absolute encoder.

6.1.2 Mechanism of the absolute position detection
4 Explanation of basic terms .
Asa érounding, basic terms that will be used in this chapter are explained below.
(1) Absolute encoder

The absolute position is detected on a semi-closed 10015 by using the absolute encoder mounted
the motor as a rule. The detector consists of an encoder to detect the absolute position within ¢

rotation and a counter to count the number of rotations.
(2) Absolute value data :

The absolute value data stored in the encoder consists of the number of rotations from
absolute reference position (P) and the position within one rotation of the motor (PO). When
power of the device is tumed on, the absolute value data is read as serial data.

After.that, movements are made in the same way as a normal incremental encoder.

6-2



6. ABSOLUTE VALUE DETECTION

@ Transition of the absolute value detection system

The status transition chart of the absolute value detection system is shown below.

Absolute encoder
battery alarm
State of | ——» | 3 Operation ready

(Automatic operation
alarm *—— | can be performed.)

Power OFF
Zero point setting
Power ON

2. Zero point unset 4. Standby
{Manual operation eris OFF.
can be performed.) Encoder alarm (The power is OFF.)

Absolute encoder Battery run-down

initialization

Y

1. Initialization
incomplete
(MC cannot run.)

Fig. 6.1 Status Transition Chart of the Absolute Value Detection System

Each status is as follows:

@ Initialization incomplete
In this state, the operation of the absolute encoder cannot be guaranteed.
This alamm is given when the backup power of the absolute encoder is totally discharged or
when the absolute encoder is used for the first time. In this case, the absolute encoder must be
initialized.
In this state, zero point setting cannot be executed.

@ Zero point unset
In this state, zero point setting to determine the zero point on the machine coordinate system is
undone. This alarm is given when the power of the system is turned on. In this case, reset the
alarm and then execute zero point setting. Axial movements that can be made in the zero point
unset condition are manual operations of JOG and STEP,

@ Operation ready
In this state, zero point setting is completed and the absolute value detecting function works so
that normal operation can be performed.

@ Standby '

In this state, machine movements are detected even with the power OFF. Data changes due to
turn of the absolute encoder are updated.

At this time, the battery is the power source of the absolute encoder.
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6.2 Start-up of the absolute value detecting function !
This section describes the procedure for starting up the absolute value detection system.

6.2.1 Procedure for startlng up the system

To start up the absolute value detection system, the penpheral eqmpment such as the SERVOPACK ar
servomotor must also be checked. :

For starting up the absolute value detection system., the procedure ;given below must be followed.

. . Check the types of SERVOPACK, servomotor and cables to see if

© Checking the equipment they are appropriate for absolute encoder.

' ' ' :

Checking the related Check the SERVOPACK (parameter user constants) to see if it is
@ parameters of the set to use the absolute encoder. At this time, also check the "nuraber
SERVOPACK of encoder pulses.”

¥ _ ,

® Checking the related Set the parameters relating to the "absolute value detecting
parameters of the SVB unit function.” ’ -
i

@ Imtlahzatx::c(;fi?re absolute Set up the "absolute encoder” to initial values.

: ‘ .

7 . . _ Perform zero point setting to set the absolute zero point, that is,

® point setting "zero point in the machine coordinate system."

Correctly performing the operations from @ through (& establishes the “operation ready” condition
that the absoluie value detection system works normally.

In the following cases, execute the procedure for starting up the absolute value detection system.
(D When starting up the absolute value detection system for the first time.
(2) When the servomotor has been changed.
(3) When an absolute value encoder-related alarm is given.

. 6.22 Setting the relate& parameters
Out of the various parameters of the SVB unit, the absolute value detection parameters are explained.

Prior to starting up the absolute value detection system, set the following related parameters.

Table 6.1 Parameters of the SVB:Unit

Parameter No. Name Setting range Unit Initial E
. . 0: Incremental encoder
Fixed parameter 3 | Encoder Selection 1- Absolute encoder 0
. Number of Feedback Pulses | A muitiple of 4 within the | ,_
Fixed parameter 8 per Rotation range between 4 and 65535 1=1 pulse 2048
Fixed parameter 17 . 5 0: Finite-length axis _
bs: Axis Sclection 1: Infinite-length axis 0
Fixed parameter 23 | [2fimite-length Axis Reset | 4 g 521 1=1 reference unit |  3600C
i Position
. Maximum Number of 1 _ . ‘
Fixed parameter 25 Absolute Encoder Turns 1to27'-1 1=1 rotation 9999
Setting parameter 7 | Machine Coordinate System 34 : - :
(0LI106) Zero Point Offsct Setting | 202 L 1=1 reference wnit 0
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Table 6.2 User Constants of the SERVOPACK

User constant Name Setting range Unit | Initial value
Cn-0001bE | Encoder Selection 0: Incremental encoder - 0

: 1: Absolute encoder
Cn-0011 Number of Encoder Pulses | 513 to 32767 P/R 2048

(1) Setting of the encoder selection
On the axis to perform absolute value detection, set both fixed parameter 3 of the SVB unit and
user constant Cn-0001 bE of the SERVOPACK to "absolute encoder.” '
The absolute value detection system can be set on each axis. Incremental position detection axes
and absolute position detection axes can be mixed in the system.

(2) Setting of the number of encoder pulses
Set the number of pulses of the absolute encoder in use to fixed parameter 8 of the SVB unit and
user constant Cn-0011 of the SERVOPACK.
- SVB fixed parameter 8
* SERVOPACK user constant Cn-0011

(Note) Be sure to set the same value to both.

(3) Axis selection
Set whether or not there are movement limits on the control axis.

(4) Infinite-length axis reset position
Set the cycle of the infinite-length axis in the reference unit. This parameter is valid when the
absolute encoder is used and the infinite-length axis is selected.

(5) Maximum number of the absolute encoder turns
According to the difference in pulse terms between the value on the machine coordinate system
stored upon power OFF and the value in the machine coordinate system at the next power ON, the
"maximum number of the absolute encoder turns exceeded” error is given.

(6) Machine coordinate system zero point offset setting
This is a parameter to determine the zero point in the machine coordinate system. The meaning of

this parameter differs according to the type of encoder in use and the finite-length/infinite-length
axis selection.

Finite- INC axis | Parameter (OL[J_J06) ABSOFF is always valid.
length axis | ABS axis | Parameter (OLLI[_106) ABSOFF is always valid.
Infinite- | INC axis | Parameter (OLLJ]06) ABSOFF is always valid.

length axis ABS axis | Valid only during zero point setting (because it is used for definition of
s the "ABS system infinite-length position control data.™)

1. On an ABS finite-length axis
The setting parameter (OL[_1[106) "Machine Coordinate System Zero Point Offset Setting" is
always valid. By simply changing the "Setting of the position offset of the zero point,” the zero
point in the machine coordinate system can be changed. Therefore, zero point setting operation
does not need to be performed on the ABS finite-length axis.

2. On an ABS infinite-length axis
The setting parameter (OLL1[_J06) "Machine Coordinate System Zero Point Offset Setting” is
valid only during zero point setting operation.
During zero point setting operation, the regularly electronic-gear converted value of the sefting
of the position offset of the zero point is taken as the current position in the machine coordinate
systern.
Set the desired position to the sefting parameter (OL[J[J06) "Machine Coordinate System
Zero Point Offset Setting."
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6.2.3 Initialization of the absolute encoder
) In the following'cases,iinitia]ize the absolute encoder. !
(D When starting up the absolute value detection system for the first time.
@ To initialize the number of rotatxons from the absolute reference position of the absok

encoderto "0." ¢ _
3 When the motor is left for more than four days w1th the battery disconnected from the absol
encoder.

@ When an alarm occurs..

@ Initialization of the absolute encoder (12-bit) *

Initialize the absolute encoder (12-bit type) as follows:
(D Regularly connect the SERVOPACK, servomotor and CP-9200SH.

(@ Reset the "absolute value data” in the encoder.
. (a) Disconnect the connector on the encoder side.
' (b) Short-circuit the connector pins {13) and (14) on the encoder side for one to two seconds.
- (¢) Remove the short-circuit lead, and securely reinsert the connector in position.

= -
o [ [
|
OO

Fig. 6.2 Initialization of the Absolute Encoder
(® Put back the cables in the regular wiring, and connect the battery for the encoder.

® Tum on the systern power.

If the absolute encoder alarm is given, start again from operation @. If no alarm is given,
initialization of the absolute encoder is completed.

L
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¢ Initialization of the absolute encoder (15-bit)
Initialize the absolute encoder (15-bit type) as follows:
@ Tum off the power of the SERVOPACK and SVB.
@ Discharge the large-capacity condenser in the encoder by one of the following methods.

A. By using the connector on the encoder side
(a) Disconnect the conmector on the SERVOPACK side,
{b) Short-circuit the connector pins (10) and (13) on the encoder side.
() Leave the short circuit for two minutes Or more.
(d) Remove the short-circuit lead, and securely reinsert the connector in position.

B. By using the connector on the SERVOPACK side
(a) Disconnect the connector on the encoder side.
(b) Short-circuit the connector pins (R) and (S) on the encoder side.
(c) Leave the short circuit for two minutes or more.
(d) Remove the short-circuit lead, and securely reinsert the connector in position.

® Put back the cables in the regular wiring, and connect the battery for the encoder.
@ Turn ON the system power.

If the absolute encoder alarm is given, start again from operation O. If no alarm is given, the
initialization of the absolute encoder is completed.

ENCODER SERVOPACK
a A CNz13
{whheforange A cnz13
A conz2az2
' CN2-10
{white/gray] 7
PG cable
Add this line. Disconnect this line and short-circuit,
How to set up by using PG cables

Fig. 6.3 Initialization of the Absolute Encoder

[Supplement]

B The type of absolute encoder-equipped servomotor is as follows:
(1) 12-bit encoder

—— 3 — OoOwd
a

(2) 15-bit encoder

—
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6.3 How to use the absolute encoder

This section describes the precautions for using the absolute encoder and how to set the zero point. Use-
the absolute encoder differs according to the finite-length/infinite-length axis selection.

6.3.1 Using on a finite-iength axis

6-8

4 Outline o
The absolute encoder stores the amount of turn from the encoder zero point in the internal batte
back-up memory. Due to this, the zero point on the coordinate system can be obtained witho
performing zero point return operation after starting up the system. After starting up the syste
movements are made in the same way as an incremental encoder. |

However, since the "amount of turn from the encoder zero point” is controlled only within t
range ¢ of £99999 turns, if £99999 turns are exceeded, the amount of turn is reset to "0". If t
power of the system is turned on again in this state, the position that is controlled by SV
becomes different from that controlled before.

Use the absolute encoder within the range of +£99999 turns on a- finite-length axis, havi
movement limits.

Limit in the reverse direction Limit in the forward direction

0
Reverse Zero
rotation point Forward rotation
" (-99999 tums) . (+99939 tums)

Fig. 6.4 Details of a Finite-Length Axis

Therefore, pay attention to the following points when using the absolute encoder on a fini
length axis.

+ Be sure to initialize the encoder before zero point setting.

- For absolute encoder, use within the range of +99999 turns.

(Note) The conditions of the actual machine's mov;ement range differ according to the
parameters such as gear ratio. .

@ Position control when using on a finite-length axis
When using on a finite-length axis, initialize the position upon turning on the power as follows:

Current position in machme coordmate system =

mmwmmmmmum+ setting parameter (0LEED06) "Zero Point Position Offs

* Mult:l-nnn data X number of encoder pulses + mmal incremental amount

On a ﬁmte-lengﬂl ams, the setting parameter (OLDDOS) "Zero point position offset” is alw
valid: -

Therefore, the current position on the machine coordinate system can be changed (the zero p
can be set) at any time.

The meaning of the setting parameter (OLDDOG) dlffers according to the finite-length/infin
length axis selection. -
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(1) Finite-length

By setting — (ILL1(J02) + OLOICI06 to OL[I[J06, the current position on the machine
coordinate system is set to "0".

o — e
[Example]

When ILL 110210000, and OL{ 1306 = 100,

To set the current position in the machine coordinate system to "0" upon execution of "zero point
setting™:

—(10000) + 100 = —9900

Set -9900 to OLLI106.

IL{JCo2: Monitoring the calculated position on the machine coordinate system

(2) Infinite-length

By setting the desired position to OL[J[J06 and performing "zero point setting," the current
position on the machine coordinate system is set at the set value.

" [Example]

s et —r——

——— s trrtiasmsanonrs

To set the current position in the machine coordinate system to "0" upon execution of "zero point
setting":

Set "0" to OL 1 J06.

/A CAUTION

Do not change the "Zero Point Position Offset (OLLII06)" while the machine is running on a
finite-length axis.

Doing s0 may cause damage to the machine or an accident.
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@ Procedure for zero point setting on a finite-length axis

By performing "zero point setting” after the initialization of the absolute encoder, the zero point ir
the machine coordinate system is set and a machine coordinate system is created.

Procedure for "zero point setting" on a finite-length axis is shown below.

*1
*2.

*3.

6-10

h 4
. Servo ON

-
h 4

Move in proximity to the
_ | zero point by JOG operation.

I

Move to the zero point by
STEP operation. ,

!

- OLCICJos = — (ILxx02) + OLL 1 ]os ™

- Save OLL1[106. 2 ) 3

+ Execute zero point setting ~

Are the settings on required \NO__ !
axes completed? :

YES

Execute by the "ZSET" cormand.

Repeat for
each axis.

Fig. 6.5 Procedure for Zero Point Setting on a Finite-Length Axis

The value of QL1106 must be saved at the sameftime as it is set.
For saving OL[][]06, tefer to the "Supplement” shown below.



6. ABSOLUTE VALUE DETECTION

[Supplement]

B There are two methods of saving the "Zero Point Position Offset (OLLIL106)" as follows:
(1) Saving in the M register by ladder program

Calculate [- (monitoring the calculated position on the machine coordinate system) + setting of
the position offset of the zero point], store it in OLTIJ06 and save it in the M register at the
same time.

Upon tuming on the power again or turning on the servo power, store the data saved in the M
register in the setting parameter (OLLI106) "Zero Point Position Offset."

< Ladder program required for a finite-length axis ABS system finite-length axis (axis 1) >

Detection of the rise of the "zero point setting” signal
IB000106 DB 0
———f—
IFON
Zero point position offset -~ Monitoring the calculated position
in machine coordinate system
F————0LC006 ——ILC002 =0LC006
’ Saving in the M register
=ML.00400
IEND
$FSCAN—H ("ON" only at the first high-speed scan)
SB000001 ) :

IFON

————ML00040 =0LC006
IEND ¢
DEND

Fig. 6.6 An Example of Zero Point Setting Offset

(2) Saving the setting value of the "Zero Point Position Offset (OLLICI06)" on the parameter
window of CP-717 :

By setting the value (current value) of the "Zero Point Position Offset (OLLI06)" after
execution of "zero point setting” as a setting value and saving it, the set value is saved in the
controller. Upon turning ON the power again, the saved value of the "Zero Point Position Offset
(OLLIJ06)" is automatically stored.
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6.3.2 When using on an.inﬁnite-length axis
4 Outline ' _
Infinite-length positioning is a function of automatically updating the machine position, progr:
position (absolute value on the program coordinate system) and the current value at regu

intervals according to the values of the fixed parameters. By the infinite-length axis positioni
function, repeated positioning in the same direction can be performed.

POSMAX

Fig. 6.7 Amount of Turn from the Encoder Zero Point '

By setting Bit 5 "Fi:ﬁte;lengtlllinﬁnite-lengﬂl Axis Selection" of fixed parameter No. 17=infin
length axis, the following position information is antomatically updated in the cycle set by fi
parameter No. 23 "Infinite-length axis reset position (POSMAX)." :

Parameter No. Name
L] Jo2 | Calculated position in machine coordinate system (CPOS)
IL{1CJ06 | Latch position in machine coordinate system (LPOS)
IWLIC)08 | Feedback position in machine coordinate system (APOS)
IOl Machine coordinate reference position (MPOS)

However, since the "amount of turn from the éncoder zero point" is controlled only within
range of 99999 turns, the absolute encoder as it is cannot be applied to the infinite-length :
as described above. '

This problem can be solved by the following method.

@ Position control when using on an infinite-length axis

Upon turning ON the power of the system again, .obtain the pulse position from the rela
encoder position by the following expression, using the positions that are controlled by SVB.

To begin with, always save the "pulse position” and "encoder position" in the battery bacl
memory as a pair of information pieces. Using the information as "Pulse position at shutdo
and "Encoder position at shutdown," respectively, at the next power ON, obtain the pulse pos
from the relative encoder position by the following expression.

Pulse position = pulse position at shutdown + i

*

% This means the amount of movement while the power is OFF (relative encoder position).
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[Supplement)

B The meanings of the terms in use are as follows:

6. ABSOLUTE VALUE DETECTION

* Encoder position: position information of the absolute encoder
(Multi-turn data X number of encoder pulses + initial incremental pulse)
* Pulse position: position information that is controlled by SVB, which is converted in pulses

I Only 12-bit type absolute encoders can be used on infinite-length axes. If a 15-bit type is set, the
"fixed parameter setting error" is given.

4 Procedure for zero point setting on an infinite-length axis

Execute the motion command "ZSET" (zero point setting).

The system fixes "Pulse position at shutdown,” "Encoder position at shutdown" and all other

position information by zero point setting operation.

Procedure for "zero point setting” on an infinite-length axis is shown below.

x1,

*2

(Sjﬂ)

Servo ON

k

Move in proximity to the
zero point by JOG operation.

v

Move to the zero point by
STEP operation.

v

* Set the desired position to

OLLICo6.”

v

» Execute zero point
setting.

Are the settings on requirek NO
axes completed? /

YES

( Completion ,

Repeat for
each axis.

Fig. 6.8 Procedure for Zero Point Setting on an Infinite-Length Axis

On an infinite-length axis, the setting parameter "Zero Point Position Offset (OL[Jos6)" is
valid only when the "ZSET" command is executed.

Therefore, it is not necessary to save OLL1{J06 in the M register.
On an infinite-length axis, set the desired coordinate value to the " Point Position Offset (OL

£00s) .

(Example) To set the currently stopped position to the zero point "0" in the machine
coordinate system:

0
06

) ANIN

Execute by the "ZSET" command.
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@ Creating a ladder program for infinite-length axis position control

For using the absolute encoder on an infinite-length axis, a special ladder program is required f
absolute infinite-length posmon control upon normal runmng and turmng ON the system powe
again. . :

‘ t
(1} Normal running

(D Checking the zero point setting completion status
Check that the monitor parameter "Zero Point Setl:mg Completlon (Blt 3 of IWJJ15)" is O
If ON, perform operation .
If OFF, "Pulse position at shutdown," "Encoder posmon at shutdown" and all other positic
information are not fixed. In this case, execute the. "operation to be performed upon turnin
ON the system power again" to set up the position' information again, or execute the motic
command "ZSET" (zero point setting) to newly fix the position data.

(@ Saving "Pulse position at shutdown" and "Encoder position at shutdown”
Save the following monitor parameters in the battery back-up M register at high-speed sc:
timing by your ladder program.

Monitor parameter "Encoder position at shutdown" (all 4 words of ILTIC138 and ILLICI3A)
Monitor parameter. "Pulse position at shutdown" (all 4 words of ILL](13C and ILTITI3E)

The M register in which the above monitor parameters should be saved must have the followir

configuration.
MwDOOOOO Bit0 Toggle buffer validity flag (0=invalid, 1=valid) I
. Bitl | Togple buffer selection flag (O=buffer 0,1=buffer 1) |
Bit2 Position information re-setup request flag (O=completion, 1=request)

MWOIOOEJE 41 | Unused

MLOOOOCI+2 | BufferO | Monitor parameter "Encoder Lower-place 2 words (ILLIT138)
MLOCICICI 144 position at shutdown" Uppet-place 2 words (ILLJCI3A)
) MLOOOOO+e |- Monitor parameter "Pulse Lower-place 2 words (IL[[13C)
ML +8 position at shutdown" Upper-place 2 words (ILCCJ3E)
ML{JJOOCI+10 | Buffer1 | Monitor parameter "Encoder | Lower-place 2 words (ILLIL 138)
MLOCICICI 1+12 position at shutdown” - Upper-place 2 words (ILCI[J3A)
MLOOOOO+14 Monitor parameter "Pulse | Lower-place 2 words (TLL113C)
MLOCICICICI+-16 " | position at shutdown™ - Upper-place 2 words (ILLILI3E)

(Note)  Two buffers are required to save "Encoder position at shutdown" and "Pulse position
shutdown" because the 4 word position data may not be fixed before ending if t
power is cut off during execution of high-speed scanning.
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6. ABSOLUTE VALUE DETECTION

Store the values in the buffers in accordance with the following flow.

(Btart of high-speed scaning drewing )
{ Isit the first high-speed scan""> YES
v NO
Iszeropointseting ~ \ NO
completed? V4
v YES
Toggle buffer validity flag "ON"
{ Toggle buffer selection flag = 17 > NO
¥ YES 1
Copy the vaiues of the monitoring Copy the values of the monitor
parameters to buffer 0. parameters to buffer 1.
Toggle buffer validity flag +0 Toggle buffer validity flag +1
v
{ End of high-speed scanning drawr.u@

Fig. 6.9 Procedure for Storing the Values in the Buffers (Flow Chart)
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An example of programming the flow in Fig. 6.9 (laddef prograim) is shown in Fig. 6.10.

The first axis of module No. 1 is used. If the module No. and/or the axis No. is different, rewr
the motion parameter register No. '

H10

ABS system infinite-length axis: axis 1
Toggle buffer starting address: MW30000

$ FSCAN—H ("ON" only at the first high-speed scan)
SB000001 , .

—t— '
IFON
Motion parameter setting error
IBC0002 ' !
IFON
Zero point setting completion flag
IBC0153

Pt
| IFON . : ' _ :
$ ONCOIL ; Toggle buffer validity flag "ON"
SB000004 ) ~ MB300000 ‘

1 Il —_— s
I I Ry 3

Toggle buffer selection flag

MB300001
—f

IFON .

Save the values of the monitor parameters in buffer 0.
f——ILC038 =ML30002 -
F——ILCO03A o S =ML30004
p——T1L.C03C ! . =ML30006
F—ILCO3E =MI.30008

ELSE

Save the values of the monitor parameters in buffer 1.
—1LC038 - =ML30010
——1ILCO03A =ML30012
p—11.C03C =MIL30014
——ILCO3E ~ =ML30016

IEND

i

- Reverse the toggle buffer selection flag.
MB00001 MB300001
L

1A My |
Ir L p - N 1

ELSE
IEND
IEND
TEND
DEND

Fig. 6.10 Procedure for Storing the Values in the Buffers (Ladder Program)
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6. ABSOLUTE VALUE DETECTION

(2) Operation to be performed upon turning ON the system power again (including turning ON
the servo power again)

Re-setup the position data at the high-speed scan timing by the ladder program as follows.

Perform this operation when turning ON the System power again or turning ON the servo power

again.

@ Storing "Pulse position at shutdown” and "Encoder position at shutdown" to setting parameters
Store "Pulse position at shutdown" and "Encoder position at shutdown" having been saved in
the M register to the following setting parameters.

Setting paramieter "Encoder position at shutdown (all 4 words of OLLJ[ 138 and OLL L]
3A)
Setting parameter "Pulse position at shutdown (all 4 words of OLCI[J3C and OLLICI3E)y"

At this time, store the data in the buffer selected by the toggle buffer selection flag.

(@ Operation of the "ABS system infinite-length position control data load request”
Turn "OFF"-+"ON"—"OFF" the setting parameter "ABS system infinite-length position
conirol data load request (Bit 2 of OW[J[12D)." By this operation, all position data is fixed,
Also, the monitor parameter "Zero Point Setting Completion (Bit 3 of IW[_I[115)" turns "ON"
and the following monitor parameters become valid.

Monitoring parameter "Encoder position at shutdown (all 4 words of ILCI )38 and ILCICI3AY
Monitoring parameter "Pulse position at shutdown (all 4 words of ILL3[13C and ILCICI3E)"

. The system creates position information by the following expression upon "ABS system
infinite-length position control data load request."

Pulse position = pulse position at shutdown +
it coder position at
*

%  This means the amount of movement while the power is OFF.
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setup request.
Re-setup the position data in accordance with the following flow.

@m of high-speed scanning dnwinD
T

Is it the first high-speed scan \m
or

servo power re-turn ON signal?

In the flow shown in Fig. 6.11, the position data is re-setup by turning ON the position data 1

YES

<; Toggle buffer valiity flag = 17 >&——

+ VES

" Positicon dats re-setup request fiag = 1

l’osiﬁonda!zlre-senlpmqumﬂﬁ:t)

]

<’ Operation ready? . >_“°

YES

< Posit'wndaurem;nequ:ﬁﬂag=l?_)ﬁo

YES

1
position control data iitialization
completion flag = 07

YES -

< Toggk buffer selection flag = 17 >£———

ABS system mfimite-length \ No

YES
h 4
Copy the values of the monitoring Copy the vahics of the moniloring
- perameters to buffer 1. parameters to buffr 0. -
J
ABS system infinite-length position ABS system infinite-length position
control data imitialization completion control data mitialization completion
flag=1 flag=0
+
Position data re-setup request flag =0
J

@dofhigh—spcedmnning wing )

Fig. 6.11 Procedure for Re-setup-of the Position Data (Flow Chart)




6. ABSOLUTE VALUE DETECTION

An example of programming the flow in Fig. 6.11 (ladder program) is shown below.

The first axis of module No. 1 is used. If the module No. and/or the axis No. is different, rewrite the motion
parameter register No.

Fig. 6.12 Procedure for Re-setup of the Position information {Ladder Program)

Hii

ABS system infinite-length axis: axis 1
Toggle buffer starting address: MW30000

$ FSCAN—H ("ON" only at the first high-speed scan)
SB000001 MB300005
— : Oo—
Servo power re-tumm-on signal "ON™?
IBOOGOE
——
First scan or servo power re-turn-on signal "ON"?
MB000005
| —

IFON
Toggle buffer selection flag
MB300000
—

IFON
$ ONCOIL Pasition data re-setup request flag "ON"
5B000004 MB300002
- Il

; It & {
ELSE
$ ONCOIL Position data re-setup request flag "ON"
SB000004 MB300002

14 £y |
f ¥r

| |
IEND
IEND
SVRDY (Operation ready)
IBCoo07
——
IFON
Position data re-setup request flag
MEB3000002
——
IFON

ABS system infinite-length position control data
initialization completion

IBC0173
IFON
Toggle buffer selection flag
MB300001
IFON
Save the values in buffer 0 to the setting parameters.
F——ML30002 =0LL038
—— M1.30004 =0LC0O3A
—— ML30006 =0LC03C
b—— ML30008 =0LC03E
ELSE
Save the values in buffer 1 to the setting parameters.
F——ML30010 =0LC038
——— ML30012 =0LC03A
——ML30014 : =QLC03C
—— ML30016 =O0LCO03E
TEND
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{continued)

tr-

$ ONCOIL ABS system infinite-length position control data initialization request flag "ON"
SB000004 0OBCo02D2
{ i -O—
ELSE - . ) o
$ ONCOIL ABS system infinite-length position controt data initialization request flag "OFF"
SB000004 ' 0BC02D2
— -O—
$ ONCOIL Position information re-setup request flag "OFF"
SB000004 ' " MB3060002
— Oo—
IEND
TEND
IEND
DEND
[Supplement] '

The order of execution of ladder programs H10 and H11 necessary for using the absolute encoder on

infinite-length axis has no restriction.
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7. THROUGH COMMAND MODE

7 THROUGH COMMAND
MODE

|

- This chapter describes the through command mode.
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7.1 Through command mode
In the through command mode, users can give MECHATROLINK servo commands directly.

The through command mode is valid when Bit 12 of fixed parameter No. 17 "Motion Controller Functi
Selection Flags" is set to "through command mode = 1."

At MECHATROLINK servo commands, command data is sent by using the motion setting parameters fic
OWIIL130 to OWLILI37 (16 bytes), and response data is received by using the motion setting paramet
from IW[](130.to IWLI[ 137 (16 bytes).

% For details of the MECHATROLINK commands, refer to the following manuals
gh-speed Field Network MECHATROLINK System User’s Manual (S1E-5800-26. 1)
- High-speed Field Network MECHATROLINK Servo Command User’s Manual (S1E-S800-26.
- 2 Series SGMLI/SGD-CIN User's Manual (SIE-SSGO-ZG.Z)
'S Séries SGML/SGDB-IN User's Manual (SIEZ-S800-26.4)

3

7.2 Motion parameters to be useﬂ when the through command mode is selected

When the through command mode is selected, only the following motion parameters are valid. The ot
motion parameters cannot be used.

7.2.1 Motion fixed parameter
Bit 15 of fixed parameter No. 17 "Motion Controller Function Selectlon Flags
Interpolation command segment distributing function invalid selection

7.2.2 Motion setting parameters
Bit 6 of OWLIL]00 - Alarm clear ‘
oW 130 to OWLI[J37 : MECHATROLINK servo command data (16 bytes)

'
+

7.2.3 Motion monitoring parameters :
Bit 2 of TWL_1L 100 . Motion fixed parameter setting error

Bit 7 of IWI:IDOO | - The motion controller RUN ready.

IwUILIoF | :Out of range parameter number

LOCes - Machine coordinate system latch position (LPOS)
w30 to TWLILLJ37 | :  MECHATROLINK servo conzlmand response data (16 bytes)
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7. THROUGH COMMAND MODE

7.3 Unusable MECHATROLINK commands

Since connection control is performed by the system, do not use the following MECHATROLINK

commands unless otherwise intended.
- Connection request command (CONNECT)
- Disconnection request command (DISCONNECT)
- Synchronization request command (SYNC_SET)
* Equipment setup request command (CONFIG)
- Sensor "ON" command (SENS_ON)
- Sensor "OFF" command (SENS_OFF)

7.4 Processes that are performed by the system on MECHATROLINK communications

7.4.1 Connection control

When the system power is turned on, the system automatically performs the process from connection to
synchronization with the MECHATROLINK servo to establish MECHATROLINK communication phase 3

{synchroncus communications).

At alarm clear, the system automatically clears the MECHATROLINK servo alarm, and returns the

MECHATROLINK communication phase to phase 3 (synchronous communications).

7.4.2 Watchdog timer process

In the WDT field of the 16th byte (command data/response data) of the MECHATROLINK servo command,

the system automatically creates sending data and detects errors.

Upon error detection, the MECHATROLINK communication phase is brought to phase 2 (asynchronous
communications) or phase 4 (communication stop), and "The motion controller is ready for operation" (Bit
7 of the motion monitoring parameter "Running status™) is brought to "The motion controller is not ready

for operation = (."

7.4.3 Interpolation issuing segment distribution

With the interpolation issuing segment distributing function invalid selection (Bit 15 of fixed parameter No.
17 "Motion controller function selection flags") = valid "0", when the issue of the interpolation segment at
each high-sped scan is uniform, such a process whereby the issue of the interpolation segment in each

MECHATROLINK communication cycle is uniform is performed.
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7.5 Precautions

(1) Take the MECHATROLINK communication délay into consideration

Pay attention to the MECHATROLINK servo command response data delay due to t
MECHATROLINK communication delay. -

For example, even if the motion command "POSING" or the like is given in the axial st
condition, the issue completion status is not turned "OFF" immediately.

Refer to the MECHATROLINK servo command response data after a lapse of the number
scans shown below.

(D When the high-speed scan setting time < 6 ms,

Waiting number of scans = 12 ms~ high-speed scan setting time + 1 - -+ Raise the fraction
(2 When 6 ms =< high-speed scan setting time= 12 ms,

Waiting number of scans = 12 ms—-high-speed scax:l setting time + 2 - - - Raise the fraction

(® When the high-speed scan setting time > 12 ms,
Waiting number of scans = 2 scan

(2) Be aware that the'high-si)eed scanning cycle and ;the MECHATROLINK communicati

cycle are asynchronous.

When using mterpolaﬁon-related MECHATROL[NK servo commands (= INTERPOLA
LATCH), be sure to set the mterpolatlon issuing segment distributing function invalid select
(Bit 15 of fixed parameter No. 17 "Motion Controller Function Selection Flags") to valid = 0.

If set to "invalid" the issue of the interpolation segment in each MECHATROLL
communication cycle is not uniform even if the issue of the interpolation segment at each hi
speed scan is uniform, resulting in irregularities in speed wave form.

(3) Pay attention to the conditions to open the MECHATROLINK serve user constant screen

CP-117.

The user constant screen can be opened only when the MECHATROLINK servo commans
NOP. The user constant screen cannot be opened when another command is executed.



MACHINE CONTROLLER CP-9200SH/SVB
MOTION CONTROLLER

USER'S MANUAL

TOKYOQ OFFICE
New Piar Takeshiba South Tower, 1-16-1, Kaigan, Minatoku, Tokyo 105-68¢1 Japan
Phone 81-3-5402-4511 Fax 81-3-5402-4580

YASKAWA ELECTRIC AMERICA, INC.
2121 Norman Dnive South, Waukegan, IL 60086, U.5.A.
Phone 1-847-887-7000 Fax 1-847-887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lana Waest Carrollton, OH 45449, U.S.A
Phone 1-937-847-6200 Fax 1-937-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA.
Avenida Fagundaes Filho, 620 Bairmo Saude-Sao Paule-SP, Brazl  CEP: 04304-000
Phone 5§5-11-5071-2552 Fax 55-11-5581-8795

YASKAWA ELECTR!IC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Germany
Phone 49-6196-569-300 Fax 49-6196-858-301

Motoman Robotics Europs AB
Box 504 S38525 Torsas, Swedan
Phona 46-486-48800 Fax 46-486-41410

Motoman Robotec GmbH
Kammerfeldstrage 1, 85391 Allershausan, G y

Phone 49-8166-900 Fax 49-8166-503
YASKAWA ELECTRIC UK LTD.

1 Hunt Hill Orchardton Woods Cumbemaid, G868 SLF, United Kingdem
Phone 44-1238-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPCRATION
Kipa Bidg #1201, 354 Youido-dong, Yeongdungpo-Ku, Seoul 150-010, Korea
Phone 82-2-784-7844 Fax 82-2-784-8495

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.
151 Lorong Chuan, #04-01, New Tach Park Singapore 556741, Singapors
Phone €5-282-3003 Fax 65-286-3003

YASKAWA ELECTRIC (SHANGHAI) CO., LTD.
4F Mo.18 Aona Road, Waigaocgao Fres Trade Zone, Pudong New Ases, Shangha 200131, China
Phone 86-21-5866-3470 Fax 86-21-5808-3060

YATEC ENGINEERING CORPORATION

Shan Hsiang Tang Sung Chiang Building 10F 148 Sung Chiang Road, Taipei, Taiwan
Phone B886-2-2563-0010 Fax BB6-2-2567-4677

YASKAWA ELECTRIC (HK) COMPANY LIMITED

RAm. 2908-10, Hong Kong Plaza, 185-191 Connaught Road Wast, Hong Kong

Phone 852-2803-2385 Fax 852-2547-5773

BEIJNNG OFFICE

Room No. 301 Office Building of Beijing Intamational Club, 21
Janguomenwal Avenue, Baijing 100020, China

Phone 86-10-8532-1850 Fax 86-10-6532-1861

TAIPEI OFFICE
Shan Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipi, Taiwan
Phone 886-2-2563-0010 Fax 886-2-2567-4677

SHANGHAI YASKAWA-TONGJI M & E CO., LTD.
27 Hui He Road Shangha Chma 200437
Phone B6-21-8531-4242 Fax 86-21-6553-5060

BELING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Road, Haidian, Baifing P.R. China Post Code: 100083
Phone 86-10-6233-2782 Fax 86-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO., LTD.

7, Yongchang-North Street, Beijing Economic Technological invastmant & Developmant Amea,
Beifing 100076, P.A, China

Phone 96-10-6788-0651 Fax 86-10-8788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA

MANUAL NO. SIE-C8739-40.58

Specifications are subject to change without notice © Printed in Japan March 2000 9%
for ongoing product modifications and improvemnents. 89-7®



	Top cover
	Contents
	1.Outline
	1.1 System Configuration
	1.2 How to Run the SVB Module
	1.3 Module No. and Motion Parameter No.
	1.4 Outline of Functions
	1.5 Hot Swapping
	1.6 Precautions on Usage

	2.Basic Specifications
	3.Functional Descriptions and Examples of User Programs
	3.1 Setting Basic Motion Parameters
	3.2 Positioning (POSING)
	3.3 External Positioning (EX_POSING)
	3.4 Zero Point Return (ZRET)
	3.5 Interpolation (INTERPOLATE)
	3.6 Interpolation with Positioning Detection Function (LATCH)
	3.7 Constant Speed Feed (FEED)
	3.8 Constant Step Feed (STEP)
	3.9 Zero Point Setting (ZSET)

	4.I/O and Inverter
	4.1 I/O and Inverter
	4.2 Setting Transmission Parameters
	4.3 Setting I/O Assignment
	4.4 Types of Messages
	4.5 Control Data Configuration
	4.6 Control Command/ Response Data
	4.7 VS-616G5 Inverter Connection Example

	5.Motion Parameters
	5.1 List of Motion Parameters
	5.2 Details of Motion Parameters
	5.3 Examples of Motion Parameter Settings
	5.4 User Constants of MECHATROLINK Servo SGD-xxxN

	6.Absolute Value Detection
	6.1 Mechanism of the Absolute Value Detecting Function
	6.2 Start-up of the Absolute Value Detecting Function
	6.3 How to Use the Absolute Encoder

	7.Through Command Mode
	7.1 Through Command Mode
	7.2 Motion Parameters to be used when through commnad mode is selected
	7.3 Unusable MECHATROLINK Commands
	7.4 Processes that are performed by the system on MECHATROLINK communication
	7.5 Precautions




