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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-9200SHW). 

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-616G5, 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, apd 
connectors), refer to the Machine Controller CP-9200SH User's Manual (SIFX87940.1). 

The CP-717, which is described in the document, refers to the Control Pack CP-717 
(hereafter called "CP-717'7, one of the peripheral units of CP-9200SH. 

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

<Relevant manuals > 

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

Manual No. 

SIE-0373-16.4 
SIE-0377-17.4 
SIE-C877-17.5 
TOE-0377-17.7 
CHE-C879-40 
KAE-037440 

SIE-C879-40.1 

SIE-0379-40.3 
SIE-C87940.4 

Manual name 

FDS System Installation Manual 
Control Pack CP-717 Operation Manual Vol.1 
Control Pack CP-717 Operation Manual Vo1.2 
Control Pack CP-717 Instructions 
Ultra-high Speed Machine Controller CP-92OOSH 
Super-high Speed Machine Controller CP-92OOSH 

Machine Controller CP-9200SH Useh Manual 

Machine Controller CP-9200SH Programming Manual 
Machine ConlrollerCP-9200SWPO-01MOtion Controller Uset's Manual 



[ SAFETY PRECAUTIONS 1 
. . 

For correct use, be s& to read the h&ction and Maintenance Manuals, this supplemeitary manual, and other attach, 
documents thoroughly before use (itallation, operation, maintenance, inspection, etc.). Also, be sure to use tl 
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 ~ynkols" Used @I this Manual . . 
In this manual, the following symbols are used according to the descriptions on safety. 

WARNING' .- 0 Warnins 
Indicates cases where erroneous handling may lead to a dangerous 'situatio~ 

, involving serious injury or death. 
. .  . a CAUTION 0 Caution 

Indicates cases wbere erroneous handling may. lead to a dangerous situatio~ 
involving light or medium injury or material damage. 

@ PROHIBITED 0 Prohibited 
Indicates prohibited actions which may oihenvise lead to serious consequences. 

@ MANDATORY 0 Mandatory 
Indicates that grounding must be provided. 

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. . . 

CAUTION 

b 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, dusf corrosive gas, vibration, or shock. 
Specifically, avoid use in the following environments. 

Places exposed to direct sunlight or places where the ambient temperature falls outside the range, 0 to +55"C. - 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 transmined 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. 

a Fasten mounting screws securely 
Be sure to securely fasten the mounting screws for 
CP-9200SH and the fixing screws for terminal 
blocks so as not to allow them to loosen. 
A loose screw may result in the malfunction of the 
CP-920OSH. 

@ Install this product correctly. 
Incorrect installation may lead to abnormal heat generation and failure. 

0 Do not put foreign matter such as wire strips into the unit. 
Such matter may cause fire, failure, or malfunction. 



2 WIRING. 

. . 
CAUTION 

- 

Connect the power supply conforming to the rated power. 
Connecting a power source not conforrmng to the rated power may cause fire. 

For the PS-01 power supply 
85 VAC to 132 VAC 

Only qualified personnel should be allowed to work with wiring with the manual. 

horooer wiring mav cause electric shock,failure, or fire. 

CONNECT THE INTERFACE SECURELY! 

0 Insert and fix the connectors of the various interface cables to be connected to CP-9200SH securely. 

WHAT SHOULD BE DONE WHEN POWER SUPPLY IS UNSTABLE? 

0 When power supply is unstable, connect a line finer 
to the power supply line. 
This will prevent malfunction of the CP-9200SH ,as a 
result of noise. . . 

When PS-01 i s  used. Line 
filter 

When PS-02 i s  used. 
[E-OZ (200 VAC) 

When PS03 i s  used. 
1 PS-03 (24 YDC) . . 

LAY THE EXTERNAL WIRING CORRECTLY. 7- -- 

0 Select the I10 lines (external wiring) for connecting CP-9200SH with external equipment in conside;ation of 
the following. rack) : 1 

/ Mechanical strength I 
i lntluence of noise I 

.Wiring - i 
i i 

Signal voltage, etc. 

Lay and wire U 0  lines apart 6om power limes at tbc 1 ;=;my 

1 h d g .  eb. 1 
interior and exterior of . ~ e  control panel. 

j This will help in reducing the influence of noise. Separator 



SAFETY PRECAUTIONS 

3 PRECAUTIONS UPON USE 

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. 

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 won adequate verification and with the utmost care. 

CAUTION 

Turn ON the power in proper order. 

1 An erroneous order may lead to machine damage or an accident. I 
Turn ON the power of the SERVOPACK first! 

Fit, 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 

WARNING 

Connect plus 8 and minus @ poles of the battery correctly. 
, 

Do not charge, disassemble, heat up, throw into fire, or short-circuit the battery. 
There is danger of explosion OF fire. 

, . . = .  

CAUTION 
! 

. . , . 

. . 
Handle the product as industrial waste upon disposal. 

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

PAY ATTENTION TO THE BATTERY LIFE. 

B Pay attention to the battery lie. ~ 

Lighting of the Battery A l m  lamp indicates the end of a 
battery's life. Replace with a new battery following the 
battery replacement procedure. . srr  A'" O... 

0.8. 

ACCESS 0 1 0 1  
act... 



SAFETY PRECAUTIONS 

1 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 manufactured under strict quality control guidelines. However, i f  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 anv accident. 
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I .  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 .I System Configuration 

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

Using the user programs allows us& to freely design sequences suitable for machines or motion control. 

The CP-9200SH consists of the folloying modules. Refer to the Machine Controller CP-9200SH User' 
Manual (SIE-(2879-40.1) for details of each module. 

1 , 1 .I .I Configuration of CP-9200SH 

+ Power supply module 
I 

Available for 24 V, 100 V, 200 V. 

+ Mounting base 

A short mounting base aqd long mounting base are available. 

I Up to 4 mounting base's can be connected. 

+ CPU Module 

Up to 24 CPUmodules can be mounted. Eachof them executes user programs independently. 

+ 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 outpu 
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 return 
interpolation, constant speed feed and constant step feed, and can be connected wit 
MECHATROLINK compatible servo drivers and VOs up to 14 axes. Up to 16 modules (modul 
No. = 1 to 16) can be mounted, which can control up to 224 axes. 
It can also be connected with CP-216 transmissioncapable inverters (CVS-616GS, VS-676H5 
by means of CP-216 transmission. 

The SVA module can perform position control, speed control, torque control and phase contrc 
independently on each axis. Up to 11 SVA modules (module No. = 1 to 11) can he mountec 
which can control up to 64 axes. 

The PO-01 module has position control functions such as positioning, zero point retun 
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 contrc 
up to 64 axes. 

I 

+ Communication module 

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. 

+ UO modules 

Can be connected with the local l/0 and the 2000 series VO modules. 

+ Others 

A module for connecting between mounting bases is also available. 



1. OUTLINE 

Table 1.1 Descri~tions of reaister tmes 

I The I10 register directly connected to the hardware which is accessible I k t  register) to the CPU module such as DliDO and the 2000 series 110. and the 

SW 
(System register) Holds the operating status of the system or error information. 

~. - .  

OW 
(Output register) 

Fig. 1 .I Appearance of the CP-9200SH short mounting base 

~- , .- .. .. 
CP-215 or CP-217 which is accessible by a transmission route. 
Hardware and I10 registers are allocated at the CP-717 Window 
Setting. 
IW(0W)COOO to IW(0W)FFFF are used for transferring motion 
parameters. Accessible to both CPU#l and CPU#2. 

~ common 
register) 

DW 
(DWG individual 
register) 

The general-purpose register common to each DWG. Used for 
transferring data between DWGs. Transferring data between CPUs is 
also allowed by defining a part of this register at CP-717. 
Refer to the 'Shared Memory Allocation Screen" of CP-717. 

The general-purpose register specific to each DWG. Therefore, one 
DWG register cannot refer to other DWG D register. Using this register 
will make it simple to package software. 





1. OUTLINE 

Shared memory ' I  

Fig. 1.3 Connection between CP-9200SH and its peripheral units (Software) 

YWaBUS master 

Fig. 1.4 Connection between CP-9200SH and its peripheral units (Hardware) 



1.2 How to Run the SVB Module I 

First, assign an SVB module number. Then, by simply setting motion parameters, motion control can b 
performed. Designing these motion parameters k e l y  by user CPU module programs provides motion confz 
suitable for the machine. 

+ Assigning a module No. 

Assign a module No. on the "Module Configuration" window of CP-717. Also, assign connectin 
unit and station Nos. on the "UO Assignment" window of MECHATROLINK 

+ Data transfer betw& the CPU moduleand SVB module 

Data are transferred via motion parameters. There are three types of motion parameter as follows 

(1) Motion fixed parameters 
These parameters will, once set, normally be never changed as long as the confi9;ation c 
specifications of the machine are not changed. Set them on the "Fixed parameter" window c 
CP-717. 
If the motion fixed parameters are changed, motion monitoring parameters for monitoring th 
target position, etc., will be initialized 

(2) Motion,setting parameters 
These parameters are used for giving commands from the CPU module to the SVE? module. P 
the beginning of high-speed scanning, they are transferred to the SVE? module in a batcl 
Motion control can be performed by simply setting these motionparameters. 

(3) Motion monitoring parameters 1 

These parameters are used for giving reports from &I; SVE? module to the CPU module. At tk 
beginning of highispeed scanning, they are transferred to the CPU module in a batch. The5 
are used for application control and debugging user programs. 



1. OUTLINE 

Let's run the Servomotor by using the "parameter setting" function of CP-717 
without creating a user program. 

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

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

Connect CP-717 to CP-9200SH. 

Refer to 1.2.3 "Setting Motion Fixed 

717, set the motion parameters as follows: Parameters" and 1.2.4 "Setting Initial 
Values of Motion Setting Parameters". 

@ Set the motion fixed parameters on the "Fixed 

<Reference> 

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

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

parameter" window. 
@ Set the parameters necessary for activating the 
applicable control mode on the "Set parameter" 
window. 
@ Turn ON the bit to select the position control 
mode on the "Set parameter" window. 
@ Turn ON the "RUN" signal (RUN Command) 
on the "Set parameter" window. 
@ Set the motion command code on the "Set 
parameter" window. 

1 
<Reference> 

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

Fig. 1.5 Servomotor Operating Procedure 

Turn ON the power of CP-9200SH after or at the same time as the servo driver. I I 



Now, let's create a simple program. Here is an example of the constant speed feed 
which is the simplest movement for performance tests on the Servomotor. . 

Set the motion parameters which have been set by using the "parameter setting" function in. Fig. 1. 
"Servomotor Operating Procedure" on a user program. 

Speed ' 
(11 

NR 
(10011 

Speed cmand 
NREF - 

0 
. 

NACC Time (t) 
1 * Decelerates the feed ;o 

Fig. 1.6, An Example of Constant Speed Feed stop in the same time as 
-the acceleration time. 

<PreconditionQ 

Motor rated revolution speed : NR = 3000 rlmin : 

Feedback pulse resolution : FBppr = 2048 ppr : 

Set the above motion L e d  parameters on the "Fixed parameter" window of CP-717. 

<Operating conditio* 
Linear acceleration time :NACC= lsec. : 
Motion commapd code : Constant feed speed. 
Rapid speed feed : 300,000 pulses I+. 

In the above conditions, the SERVOPACK is used on ;he fist  ax6 of module No. 1. 

Also, set the above motion setting parameters,on the "Set paramet&" window of CP-717. 
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RUNPB RUN 

1 
$Oo104 OBCOOlO 

" 
ACCEL 

iv 

,300 

-7 
LSE 

0 

-7 
CND 

RV 
2 OLC022 
MCMDCODE 
3 OWC020 

RV 
2 OLC022 
MCMDCODE 
3 OWC020 

END 

RUN Command to the driver 

Tuming on lBOO104 starts the constant 
speed feed. 

When the acceleration (lB00105) is turned 
on, the constant speed feed is performed at 
300,000 pulseslmin in the acceleration 
time (ACC). Turning off lBOOlO5 
decelerates the feed to stop in the same 
time as the acceleration time (ACC). 
(Note) 1 = 1,000 pulseslmin is applied to 

the rapid feed (RV:OLC022) in 
pulses. Therefore, set 300 for 
300,000 pulseslmin. 

Fig. 1.7 Constant Speed Feed Command (DWG H01) 

The example in Fig.l.7 has been simplified, however, each register, etc., can be freely controlled by the 
user's program. 



1.2.1 Setting the Module No.. 

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). 
a Register the SVB to the slot where the SVB module is mounted. 

@ Set the module No. in the "Cir No." column. I 

@ The module No. setting is completed with the above procedure. Upon completion of settin; 
the range of registers (IWDW) for motion parameters is automatically displayed in tl 
"Register Range" column. 

@ Set the registers (IW/OW).used for M E C H A T R O L ~  assignment in "YO Start ~ e i s t e r "  ar 
"YO End Register" columns. ' 

@ Save the module c&guration definition. 

I Configuration of the 'Module Configuration" window I 

(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 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. 

I Configuration of the "Transmission Parameters" window I 

(1) Configuration Information 

RACK#. Displays the rach 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 YO register range. 

(2) MasterISlave 

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. 



(5) Maximum number of slave stations 

. ., 

Note 
When cbnnecting MECHATROLINK SERVOPACK, set the Max. No. of slave stations setting t 
14 stations, 4 Mbps, and 2 ms. 
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+ V 0  assignment 
1 Setting assignment data 

Set the VO units to be connected to MECHATROLINK and t ra~ 
"110 Assignment" tab. 

I Configuration of the "I10 Assignment" window I 

data with the 

(1) ST# 

Station Nos. are displayed. Up to 14 stations can be set, 

(2) TYPE 

JEPMC-10350 Distributed VO 

Set the 110 units to be connected to the station £rom the combo box menu. 

(3) D 
Set the disable condition of the input register. 

VS-676H5 

VS-676H5T 

VS-6 16G5 

NO-01 
NO-06 

7 

: enable 

Inverter . . 

Distributed I/0 
NO-06 

: disable 



(5) INPUT. SlZE 

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

This setting is not available when TYPE is SERVOPACK 

"Module ~onfi~uration"'window 

(5) D 
Set the disable condition of the output register. 

: enable 

: disable 

Settable register range 

(6) OUTPUT, SlZE 

Set the starting output register No. and the number of registers (size). The number of registers i 
automatically set. Do not overlap the register range &Teen stations. The register No. can be sc 
within the range between the start register No. and end register No. specified on the "Modul 
Configuration" window. . . 
This seiting is not available when TYPE is SERVOPACK 

(7) SCAN 

Set the scan for I/O service. When TYPE is SERVOPACK, -&x it to High. 

High : high-speed scan 

Low : low-speed scan 

(8) Station name 

Inpit comments for each station with up to 32 characters. 



I .  OUTLINE 

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)" 
the "Edit (E)" menu. 

The data assigned to the station is deleted. 



The PLC I/0 a s s i p e n t  conditions are displayed wi$ the "UO Map" tab. The U 0  register ma 
defined on the "VO Assignment" window is displayed, and cannot be changed. 

I Configuration of the "110 Map' window 1 

HI : ass igdto the high scan input 
HO : assigned to the high scan output , 

LI . : assigned to the low scan input 
LO : assigned to the low scan output 



Status 

The data that MECHATROLINK is currently transmitting q e  displayed with the "Status" tab. 

In this tab window, only the status is displayed, and each setvalue cannot be changed. 

I Configuration of the "Status" window I 

The meaning of each item is the same as that of the "VO Assignment" tab, except the "STS" 
column marked by (1). 

(1) STS 

In the onlie 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. 

F E D C B A 9 8 7 6 5 4 3 2 1 0  

Model code 

Reserved 

;Transmission error (high-speed scan) 

Transmission error (low-speed scan) 

I I 
Reserved 

I Normal transmission 



1.2.3 Setting Motion Fixed Parameters 

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

I Configuration of the "Fixed parameter" window I 

! 
(1) Axis No. 

Select the axis No. from ax& 1 to axis 4. Fixed parameters should be set in axes. 

(2) Servo Pack 

The type of SERVOPACK: is displayed. 
, . 

(3)No. . 
Fixed parameter Nos. are displayed. 

(4) Name 

Parameter names are displayed 

(5) Set data 

Input (select) parameter values. The setting of each parrimeter is shoivn in Table 24.3. 

(6) Unit . . 
Param7ter units are displayed 

Note 
When the current value of Bit 0 of motion setting parameter OWnOOl "RUN Command" is Oii 
the motion fixed parameters cannot be saved. 

. ~ 

, . . . 



1.2.4 Setting Initial Values of Motion Setting Parameters 

I. OUTLINE 

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). 
. . 

I Configuration of the 'Set parameter" window ) 

(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. 



1.2.5 Setting SERVOPACK Parameters . 
Set the parameters necessary for the SERVOPACK. 

I Configuration of the "Servo Pack" window I 

(3) (4) ( 5 )  (7) 
, 

(1) Axis No. 

Select the axis No. eom axis 1 to axis 4. SERVOPACK parameters should be set in axes, 
I 

(2) Servo Pack 

The type of SERVOPACK is displayed. 

(3) No. 

SERVOPACK parametei Nos. are displayed. 

(4 )  Name 

Parameter names are displayed. 
. . 

(5) Set dat 

Input (select) parameter values. 
. . 

(6) Unit 
. . . . 

paramiter units are displayed. . 
(7) Current 

1 

The current values of parameters are displayed in the online mode. 

Nothing is displayed in the offlime mode. 



1. OUTLINE 

I I Note. 
When opening the SERVOPACK window, check that the current value c ~f Bit 0 of the motion 

I I setting parameter O W 0 0 2 0  "Motion Command Code" is NOP ( = 0). Opening in other than NOP 
( = 0) condition gives an error message. 

.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. 

I Configuration of the "Monitor' window I 

(7) 

(I) Axis No. 

Select the axis No. fkom 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 



(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 current values of parameters are displayed in the online mode. Nothing is displayed in tht 
offline mode. 

(7) Unit 
Parameter units are displayed. 



1. OUTLINE 

1 1.3 Module No. and Motion Parameter Register No. 

I The motion parameter register No. (I or 0 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. ( I W n n n n  and O W 0 1 7 0 0 )  =Module No. offset + Axis offset 

The moduleNo. offset is as shown below according to the module No. 

Module N0.1= COO0 
Module N0.3 = C800 
Module N0.5 = DO00 
Module N0.7 = D800 
Module N0.9 = EOOO 
Module NO. 11 = E800 
Module NO. 13 = FOOO 
Module N0.15 = F800 

Module N0.2 = C400 
Module N0.4 = CCOO 
Module N0.6 = D400 
Module N0.8 = DCOO 
Module NO. 10 = E400 
Module N0.12 = ECOO 
Module NO. 14 = F400 
Module N0.16 = FCOO 

I 

I The axis offset is as shown below acco~ding to each axis No. 

Axis offset = (Axis No. - 1) X 40 H(64 words) 

The contents described above are summa&ed in Table 1.2. 

Table 1.2 Motion Parameter Register No. 



Note 
No. of registers with a different module No. are not consedutive. 
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, j) is used on a user program. . 
(Example 1) Axes No. 1 to 8 withthe same module No.: 

With kIW(OW)~000i, read can be performed n o d y  within the range of i = 0 to 5 1 1. 
With IW(OW)COOOi, the register range of module No. 1 between axes No. 1 and 8, that is, the 
range between IW(0W)COOO and IW(0W)CIFF can be read and written normally. 
If i>5 1 1, read cannot be performed normally. 

(Example 2) Axes No. 9 to 14 with the same module No.: . . 

With kIW(0W)~200i, read can be performed normally within the range of i = 0 to 383. 
With lW(OW)C200, the register range of module No. 1 between axes No. 9 and 14, that is, the 
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 with kIW(0~)~200i ,  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 

Positioning (POSING) - .  

External positioning 
(EXPOSING) 

and at thedesihted rapid feed speed: 
If a LATCH signal (external positioning signal) is input during 
positioning operation, the current position counter is latched according - 

Zero point return (ZRET) 

Interpolation 
(INTERPOLATE) 

I reference unit system is reported. 
Constant speed feed 1 Rapid feed is performed in the designated direction at the desimated 

io the latch signal, and position& is performed by moving at 
external positioning travel distance from that position. 
Positioning is performed by moving at a zero point return travel 
distance from the ZERO signal. 
Feed is performed by interpolation according to the position data for 
every high-speed scan issued from the CPU module. 

Interpolation with position 
detection 
(LATCH) 

I acceleration t&e constant and at the-designated feed speed toward an 
inIinite distance. I 

While feed is performed by interpolation in the same way as the above 
interpolation (INTERPOLATE), the current position counter is latched 
according to the LATCH signal, and the latch position converted in the 

I Using the NOP command decelerates the feed to stop. 
Constant step feed(STEP) I Positioning is performed by the designated &stance of movemen 

Zero point setting (ZSET) 

(amount of stepmovement) &the designated direction at the rapid feed 
speed according to the designated acceleration time constant. 
The position at a designated distance from the current position can be 
set as the zero point. 

Changing the acceleration 
time constant (ACC) 

Validates the setting value of the h e a r  acceleration time constant. 

I 

Changingthefilter time 
constant (SCC) 

Changing the filter type 
(CHG-FILTER) 

Validates the setting value of the movement averaging filter or 
exponential acceleration/deceleration filter time constant. 

Validates the setting value of the filter selection. 

Changing the speed loop 
gain W S )  

Validates the setting value of the speed loop gain. 

Changing the position loop 
gain OCPS) 

Validates the setting value of the position loop gain. 

Changing the feed forward 
compensation (KFS) 

- 

Validates the setting value of the feed forward compensation. 

Reading the user constants 
of the MECHATROLINK 
servo ( W R D )  

The user constants of the MECHATROLINK servo are read. 



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

Function 
Writing the user constants 
of the MECHATROLINK 
servo (CN WR) 
Monitoring the alarm 
currently arising in the 
MECHATROLINK servo 
(ALM MON) 
Monitoring the alarm 
history of the 
MECHATROLINKServO . 
(ALMHIST MON) 
Clearing the alarm history 
of the MECHATROLINK 
servo (ALMHIST CLR) 

Outline 
The  user constants of the MECHATROLINK servo are written. 

~. - 
The alarm currently arising in the MECHATROLINK servo is 
monitored 

The alarm history of the MECHATROLINK servo is monitored. 

- : 

The alarm history of the MECHATROLINK servo is cleared 



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

1. OUTLINE 

It is necessary to suspend the data updating operation between the CPU module and the module to be 
replaced because the CPU module 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. 

I I The method of hot swapping (SVB module) 1 

@ Tum the BUS switch of the module to HALT. 

@ Confum that the RMV LED on the front of the module 
is lit. 

@ Loosen the two screws at the upper right and lower lei? 
of the module to remove the module. 

--. -- 
@ Insen the other module with the BUS switch of the 

module being turned to HALT. 

, - 
I \ , I * L ) @ Confirm that if the RMY LED on h e  front of the 
, t module is lit. 
8 * 
, 3  
1 \ 1 \ , s 

@ Tighicn the two screws at the upper right and lower left 
, I  
I of the module. 

\. '. '. 
@ Tum the BUS switch of the module to ACT. 

, t 

, \ , \ 

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

@I Confum that if the STATUS LED on the fiont of the 
module displays the No. of the module. 

I 
For hot swapping, make sure to turn the BUS switch of the module to be replaced to W T  and 
codinn 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. 



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

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

Set the time so as  to exceed the minimum value. 

a When the axis selection (Bit 5 of fixed parameter No.17 "Motion Controller Functic 
Selection Flags") is set to finite-length axis "0": 
The minimum value of the high-speed scan setting. time ='- + (220p s X liumher 
axes in use) 

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

@ When,the axis selection (Bit 5 of fixed paramkter No.17 "Motion ~ontroller'Functic 
Selection Flags ") is set to idmite-length axis "1": : 
The minimum value of the high-speed scan setting time = 500 + ( 3 5 0 , ~  s X number 1 

axes in use) I 

@ When the servo driver through command mode s&ction (Bit 12 of fixed parame& No.1 
" ~ o t i o n  Controller Function Selection Flags") is set to through command mode " 1 ": , 
The minimum value of the high-speed scan setting time = 500 + (80p s X number 1 

axes in use) 

(Example) 
When 8 axes are set to finite-length axis, 4 axes to infinite-length axis and 2 axes to though 
command mode: 
The minimum value of the high-speed scan setting time 
=500~s+(22O,~sX8)+(350~sX4)+(8OpsX2)  
= 3820p 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 suc 
a s  positioning and zero point return are being issued). 

. . 
(3) Once the CPU module configuration definition has been changed, make sure to firstturn OF 

and then turn ON the power. 

(4) Once the MECHATROLINK assignment or communication parameters has been !change 
make sure to first turn OFF and then turn ON the power. 

I 



2. BASIC SPECIFICATIONS 

2 BASIC SPECIFICATIONS 

This chapter describes the basic specifications of the SVB 
module. 



2 BASIC SPECIFICATIONS 
The SVB module can be connected with servos and YOs by means of MECHATROLINK and wit 
inverters (VS-616G5, VS-676HS). 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'f'unctior 
such as positio&g, 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 (module~o. = 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 21 1. 

Table 2.1 Basic Specifications of the sVB Module 

It& 

3eld bus 

Slot width 

ber of control axes 

Control specifications 

Reference .Units 

Minimum reference setting 
units 

- 

Maximum reference value 

Speed reference units 

Acceleration/deceleration 
'ype 

Override function 

Zero point return 

A~~l icable  SERVOPACK 

Encoder 

Specification 

MECHATROLINK (high-speed field network) 

Can be connected with up to 14 stations of servos, I/Os and 
inverters. 

One slot width 

1 to 14 axeslmodule 

Position controls: 
positioning, external positioning, zero point return, 
internlation, constant speed feed, constant step feed 

mm, deg, inch, pulse I 

1, 0.1, 0.01, 0.001, 0.0001, 0.00001 

-2147483648 to +2147483647 (32-bit signed) I 

Linear, asymmetric, S-curve (Asymmetric 
acceleration/deceleration is not available for positioning.) 

0.01 to 327.67% in axes 

4 types: 
. , 

DEC + Phase-C Pulse, .ZERO signal, DEC +ZERO sighal, 

Phase-C Pulse 

Zero ooint setting funciion is available, 



3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS 

FUNCTIONAL DESCRIPTIONS 
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 : l  Setting Basic Motion Parameters 
Motion parameters which are important for using motion functions are explained below. Be sure to real 
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. . . 

~ef&ces are in pulses; mm, deg and inches. The reference units are designated by Bit 0 to 3 c 
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) 

b. unit I Bit o to 3 of motion fixed ~arameter NO. 17 I 

' 4 l 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 digits below decimal point by qotion fixed paramem No. 18 'Wumbcr 

Below Decimal Point." 

(2) Electronic gear 

In conhast to the reference units to be input to this mbdule, the mechanical movement units a 
called "output units." 

The electronic gear is a function of converting a position or speed unit from the reference UI 
(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 q when t: 
motor side shaft rotates by rn, the "reference unit" can be made equal to the "output unit" by usu 
the electronic gear function. 

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

Table 3.2 Electronic Gear Parameters 
Name and meanin 

Funaion Selection Flags" l h i s  is inGalid when the unit selection is setto pulse. 
Set it to 0 (= invalid). 

No. 19 'Travel Distance per Amount of movement per machine rotation 
Machine Rotation *The setting of this p a h e t e r  is invalid when the electronic gear 

selection is set to 0 (=invalid). 
No. 21 "Servomotor Gear Ratio" Gear ratio on the motor side. 

*The setting of Ulis parameter is invalid when the electronic gear 
selection is set to 0 (= invalid) 

No. 22 "Machine Gear Ratio" Gear ratio on the machine side. 
*The setting of this parameter is invalid wh& the e lemnic  gear 
selection is set to 0 (=invalid) 

The meanings and examples of settings of the above are shown below. 



Motion fixed 
parameter No. 

No.19 

3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS 

Table 3.3 El' 

Name 

Travel Distance 
per Machine 
Rotation 

Description 

n i s  parameter represents the amount of load movement pe 
otation on the load axis. Set the value obtained by dividing th, 
mount of load movement by the reference unit 

Amount of load movement per rotation on the load axis 
rlo.19= 

An example of tt 

rravel Distance p a  
dachine Rotation 

P [ m I  

x WmmI 

No. 19 setting m 

Reference unit 

mount of load movement is shown below. 

Loading example 

One 
mtatio 

P=ballscrewvM 

44 One mtatian 

One 
rotation - .D 

2'-I [I = 1 designated unit] 
ktting example 

Amount of load movement per rotation on the load axis = 12 mm 
Reference unit = 0.001 mm 

n this case, 

12 mm 
No.19= = 12000 is set. 

0.001 mm 

- 
Initial 
value - 

10000 



Table 3.3 Electronic Gear ParameterslConstants (Cont'd) 

Servomotor Gear 
Ratio 

Machine Gear 
Ratio 

Deyription 

These parameters are used for setting the gear ratio between the 
motor and load. 
I h e  following two values are set for a configuration in which the 
load shaft will hun n times in response to m turns of the motor 
shaft. 

No.21 =m 

Setting range: 1 to 65535 [rof+ions] 
. . 

; e h g  example 

n this case, 

" - 3 4 4 
the reduction gear ratio= - = - - - X - -  

m 7 9 21 

therefore, set as follows: 

No.21=21 

No.22 =4 

- 
Initial 
value - 

- 

- 

D An example of electronic gear parameter settings (A) -.. ball screw 

r-l!?LJmtiOns Motor : 

o order to make "reference unit" = !'output unit" = 0.001 mm in the above mechanical system, set each paramet1 
s foIlows: 

n - 5 
Reduction ratio= -- 

m 7 
. N ~ . Z I = ~  
. ~ 0 . 2 2  =m 



3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS 

An example of electronic gear parameter settings (B) ... rotary load 

I 

Revolving load 
360'lmtalion 

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

(3) Axii selection 

There are two types of position controls: finite-length position control within a specified range 
such as a reciprocating motion, and in6nite-length position control for rotating only in one 
direction. Furthermo~e, 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 &xed parameter No. 17 "Motion Controller Function Selection Flags." 

Table 3.4 Settina of Axis Selection 

1 Type of position control I Setting of axis selection I 

I position hyioiion fixed parame& No. 23"lnfinite-length axis reset I Infinite-length axis (= 1) I 

Finitelength position control 
Infinite-length position conml for rotating only in one direction without 
resetting even after one rotation 
Inkite-length position control by resetting with one rotation (Set the reset 

(4) Position references 

There are two types of position reference settings: direct designation, setting a position reference 
direct to OLn012,  and indirect designation, setting the No. of the position buffer storing a 
position reference to OLna12.  Furthermore, there are two types of direct designations: absolute 
position designation, setting an absolute position to OL0012, and incremental designation, 
setting the sum of the previous position reference value (previous value of OL0012) and the 
current amount of movement to OL0012.  

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

Finite-length axis (=a) 
Finite-length axis (=O) 

Parameters related to position references are shown in Table 3.5. 



Table 3.5 Position Reference Parameters 

:etiing I I Reference Value 0 duect deslgnahon 
?mmeter selection 1. sIet the Dosition data direct to 0LD012. 

Types of 
Parameta 
lotion 1 Bit 12 of OWODOl 1 Position 1 Set the method of designating the position reference. 

Parameter No. 
(Register No.) 

Bit 14 of O m n O l  

Table 3.6 Positin 

O L 0 0 1 2  
. . 

. - -. - - . - . . -. .. - 
Position Refacnce Value Position _.. (Bit 12 o f ~ W D % l )  (Bit 1 4 o f o w o ~ o 1 )  

Name 

Position 
Reference Type 

. . 
' 

1 
(In-ent addition method) : I 

Description 

Designate whether the position data is absolute or 
incremental by Bit 14 of OW0001.  
1: indirect designation 
Set the position buffer No. to OL0012 .  An absolute 
position must have been stored in the designated 
position buffer in advance. 
Designate the type of position data. 
0: absolute 
Set an absolutcpOsition to 0 ~ ~ 1 2 .  
1: incremental 
Set the sum of the previous value of OLOD12 and the 
cwent amount of movement to OL0012 .  
(Note) This is invalid when the Position Reference 

Value Selection (Bit12 of OWnD01) is s n  to 

- .Position 
Reference Setting 

I 

I (Indirect designation) 0 

indirect designation (position buffer). 
Set the position dah 
(Note) Setting data differs according to the settings of 

the Position Reference Value Selection (Bit 12 
of 0 ~ 0 0 0 1 )  and Position Reference Type 
(Bit 14 of OW0001).  

Initial 
Value 

0 

0 

! 0 

Reference Selection 

position R d m c e  Sctfing (OmniZ)  

Set an absolute pasition. 
@xam~le) 

OL0012-10000 
oLnOl2-20000 

Set the sum of the pntious value of OL0012 and the current amount ol 
movement (incremental amount). 

OLO012- p@ous OL0012+ inmmtal amount of movement 
(Example) When the previous OLi3012 = 1000 and CUIICII~ mount of 

movement = 500, 
0L0[712-l000clt500=1500 

Set tbc position bu&r No. 
An absolute position must have been s u r d  in the designated position bufk 
in advance. 

In the case of infinitelength axis, Let a new position reference ( 0 9 0 1 2 )  by adding the current amount c 
movement (mcrementd amount) to the previous position reference (OLu012). 

Position Reference (OL0012)-should not be set within the range from 0 to (infinitelength axis rest 
position - 1). 

I What is the position buffer? 1 '  
A group of position data for each axis can be stored in the buffer (position buffer) in the SVB module. B 
designating the ''buffer No." as position data (OL0012), the same operation as by refening 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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Writing the position buffer data 

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

I 
Table 3.7 Parameters for Prenarina t h e  Pnsitinn Ru~ffer 

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. 

- - . . -r -~ .. .= .. .- . . 
Name I Register No. 1 Setling Range 1 Description 

Position Buffer Access No. I OLD038  I 1 to 256 1 Setting of position buffer No. 
Position Buffer Write Data I OL0D3A I -Z3' to 2)'-1 I Setting of data to be written tothe 

Reading position buffer data 

Motion Command Coetrol 
Flags (MCMD'ZllU) 

By using the mation 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) 
*om issuing the read command to setting the motion monitoring parameter (IL0028) data. 

O B 0 0 2 1 E  
(Bit 14 of o W D D ~ I )  

- .  I I I I: Read 
Position Buffer Read Data 1 1~0028 I -2)' to 231-1 I Data read h m  the position buffer 

Table 3.8Parameter.s for Reading the Position Buffer Data 

Using the position buffer data as position commands 

0 or l 

- 
Name 

Position Buffer Access No. - 
Motion Command Control 
~l~~ WC-1 

By using the motion parameters in Table 3.9, datain the position buffer can be used as position 
reference values. 

~-~ 

position buffer 
Writing position buffer data 
0: No processing 
1: Write 

Table 3.9 Motion Parameters 

Register No. 
O L 0 0 3 8  

OBD021F 
(Bit 15 of OW0021)  

~~~ ~~~ 

Name I Register No. I Setting Range ( Description 
Position Reference Setting 1 O L 0 0 l 2  I 1 to 256 1 Set the position buffer No. instead of 

t GiREF) I 1 I the position reference value. 
OBOOOlC I Oorl  I Select to use the position buffer 

ScRing Range 
1 to 256 
0011 

Description 
Setting of position buffer No. 
Reading position buffer data 
0: No - processing 

RUN Command Settings 
(SVRIJNCMD) 

- 

(Bit 12 ofOWOD01) 0: Data of x ~ E k ( 0 ~ 0 n 1 2 )  is the 
position reference value. 

1: Data of XREF(OL0012) is the 
position buffer No. 



(5) Position monitoring 

Position monitoring parameters are shown in Table 3.10.: 

Motion I 

I Name 
Parameter No. 

Calculated Position in 
I L 0 0 0 2  Machine Coordinate Systen 

(CPOS) 

ILOOlS 
Machine Coordinate Systen 

Reference Position 

Calculated Reference 
Coordinate system Positio~ --I--- 

Desctiption 

A calculated position in the machine coordinate system which is 
controlled bithis module is reported. 
Normally, the position data reported to this parameter is the targel 
position for every'scan. 
(Note) If Axis Selection is set to infinite-length axis, the range 

from 0 to (infinite-length axis reset position - 1) is 
reported. 
In the case of infinite-length axis, set a new Position 
~ e f e r e n c e ' ( 0 ~ ~ ~ 1 2 )  by adding the current amount of 
movement (incr&ental amount) to the previous position 
reference (OLOO 12). 
Note that the Position Reference ( O L n ~ 1 2 )  should not 
be set within the r a z e  6om 0 to (infinite-len& axis - - 
reset position - I). 

A feedback position in the-machine coordinate system is reported 
(Note) If Axis Selection is set to infinite-length axis, the range 

6om 0 to (infinite-length axis reset position - 1) is - 
reported. 

The position output to the outside by this module, a reference 
position on the michine coordinate system, is reported. 
This data is not updated in the ?chine lock condition. (No 
output is made to the outside in the machine lock condition.) 
When the machine lock function is not used, the position is the 
same as that ofILnnO2. 
This parameter wprks when the axis selection is set to infinite- 
length axis. : 
When set to infinite-length axis, the target position for every scat 
corresponding to the position reference is reported to this 
parameter. .' 

(Note) When setlto finite-length axis, the position is the same as 
that of ILOO02. 

+ What is the machine coordinate system? ; 

This isa  basic coor+ate system which'is set by executing the zero point return mode: the motic 
command "Zero Point Return (ZRET)" or the motion command "Zero Point Setting (ZSET)". 

This module controls positions by using this machine coordinate system. 



3. FUNCTIONAL DESCRIPTlONS AND EXAMPLES OF USER PROGRAMS 

(6) Speed references 

There are two types of setting of speed references such as rapid feed speed: setting in reference unit, and 
setting in percentage (%)relative to the rated rotation speed. Speed reference parameters are shown in Table 
3.11. 

Table 3.1 1 Motion Parameters 

Type of 
parameter 

Motion Fix= 
Parameter 

lotion Settin 
Parameter 

Parameter No. 

Pulse Counting Mode 1 Selection 

Rated Motor Speed 
Settin 
Number of Feedback 

Selection 

Setting 

OLOD22 Rapid Feed Speed T 

-- - 

Description 

Set the pulse counting method and the number of 
multiplication. 
4: A/B method (multiplied by 1) 
5: A/B method (multi~lied by 2) 
6. A/B method ( m u l i & d  b; 4) 
Set h e  number of mtanons for the motor runntng at the 
rating (100% speed). 
Set the number of pulses (value before multinlication) ner , . 
motor rotation. 
Designate the feed speed setting unit and the feed speed 
register No. 
0: O L 0 0 2 2  (unit: 10" reference uniffmin) is used as the 
feed speed. 
I: O w O O l 5  (unit: % (1 = 0.001%) relative to the rated 
rotation speed) is used as the feed speed. 
This is valid when the Speed Reference Value Selection @it 
13 of O W ~ o O 1 ~  is setto "I." 
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." 
This is valid when the Speed Reference Value Selection (Bit 
13 of O W ~ ~ O l )  is set to "0." 
Set the feed speed in reference unit. 

1 = 10" reference uniffmin 
(n: number of decimal places) 

The speed differs according to the unit selection as follows: 
In pulses : I = 1000 pulseshin 
Inmm : I=lmm/min 
In dee : 1 = 1 dcdmin - 
In inches : 1 = I inch/min 

The feed speed setting value can be changed for me. 
(Note) "Override" means changing and using the setting 

value of feed speed. Whether the override is valid 01 

invalid is set by Bit 9 "Override Selection" 01 
motion fixed parameter No. 17 'Motion Conirolln 
Function Selection Flags." If it is set to invalid, the 
speed is 100% of the feed speed setting value. 



, . . . 

Examples of parameter settings are shown in   able 3.12: 

Table 3.12 Examples of Parameter settings 

Types of 
Parameter 

Motion Fixed 
Parameter 

klotion Sethng 
Parameter 

Parameter No. 
(Register No.) 

No.5 

N0.7 

N0.8 
. . 

t 13 o f O a O (  

o w O O l 5  

O L 0 0 2 2  

! o w 0 0 2 c  

. . 

% 

I 

Name 

'ulse Counting 
4ode Selection 

:ated Motor 
:peed Setting 

!umber of. 
'eedback Pulses 
er  Rotation 

lpeed R e f ~ c e  
1alue.Selection 

lpeed Refercnce 
letting. 

Lapid Feed Speed 

)verride 

. . 

Description 

Jo. 5 = A/B method (multiplied by 4) 
.lo. 7=3000 r/m@ 
Jo.8=2048 plr 

%ereford, the rated rotation speed 
=3000 rlmin 

: . =3000 X 2048 X4 (multiplier) 
=24576000 plmin 

1) When the speed Reference Value Selection is set 
to "0": 

3 In pulses: ' . 

In order'to operate the feed speed at 1500 rlmin 
with the above fixed parameter settings, 
OWOO15 =--(invalid) 
OL0022=15OO(rlmin)X2048X4@/r)+ I000 

= I2288 
o w 0 0 2 c =  l0000(100%) 

8 In mm: 
In order to operaie the feed speed at 900 mmlmin 
with the above fixed parameter settings on the 
machine having such a structure that moves 10 
mm per rotation, 
OWOD15=~inva l id )  
OLD022  =900 
0 w 0 0 2 c =  10000(100%) 

2) When the Speed Reference Value Selection is sel 
to "1," in order to operate the feed speed at 1500 
rlmin with the above, 

=5000(50.00%) 
OW0022=l inva l id )  
o a 0 2 c =  l0000(100%) 

:3) TO halve the operating speed with the above 
speed reference settings, 
0 ~ 0 2 C = 5 0 0 0 ( 5 0 . 0 0 % )  

pote) Set Bit 9 "Override Selection" of motion fix= 
parameter No. 17 to 1 (=valid). 

Initial 
Value - 
A/B 

method 
multiplit 
JY.9. 

3000 



3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS 

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. andlor 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 "0" 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." 

[Example] 
a 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 Selehon) 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 sening 
parameter "RUN Mode Settings (OWU000)" to 1 (=valid). 

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

@ Set the Position Reference Setting (OLC012) and Rapid Feed Speed (OLC022 or OWCOl5). 
Set motion setting parameters to be used for Positioning (POSING) such as the Linear 
Acceleration Time Constant (OWCOOC) and the Filter T i e  Constant (OWC014), if necessary. 

@ Turn 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 1 of OWC021). 
Upon completion of holding, HOLDL (Bit 1 of IWCO 15) is turned ON. 
To cancel holding, turn OFF HOLD (Bit 0 of OWC021). 
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 IWCOIS) is turned ON, and upon completion of abort, it is 
turned OFF 
(Note) If abort is canceled (ABORT is Nmed 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 (OLCOIZ). 

- W~th the Position Reference Type (Bit 14 of OWC001) incremental (= I), positioning is kept 
stopped until a new Position Reference (OLCOIZ) is set. 

@ When the Positioning completion range (OWCOOE) is reached after issuing is completed (Bit' 
2 of IWC015 is turned ON), the Positioning completion signal POSCOMP (Bit D of IWC000) 
is turned ON. 



........................................................ 
j @Set the motion tixed 
: Set the initial value of the motion setting parameter. j 
....................................................... > . . 1 

i @select the Position condol Mode (PCON). - ...................................................... 1 
I 

j @Set the motion setting parameter. ........................................................ 

j @ ~ u m  the Servo ON (RUN). 
' ...................................................... ! 

I 

j @issue the motion mrmnan4 ~ositioning (POSING). ........................................................ 

1 @The axis starts positioning operation. . 
1 

@The Positioning Completion Signal (POSCOMP) is 
tumed ON. 

. . 
Linear -lrrsti0? tims mmmt Linear dccclnation time mmfp 

POSCOMP 

The operation in $3 !should be performed by the &I. 

The operation in 0 Ihould be executed by the system 



3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS 

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

Rated motor speed 1 I(.X1. - - - - .  . . . . . ], 

Fig. 3.1 An Example of Positioning Patterns 

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

<Operating condition9 

In the pattern shown in Fig. 3.1, the operation stops at an absolute position of 10000 pulses. 

Position reference: OLC012 = 10000 pulses 

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

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

For details of the registers (OWU[70[7) in use, refer to Chapter 5 "Motion Parameters." 

RUNPB 
LBO0304 
H+ 

IFON 
kl000010000 XREF 

=OLCO012 
RUN 

SB000004 OBCOOlO 
H I  -1 

MCMDCODE 
kl000l =owco20 
[END 

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

RUN Command to the driver (RUN) 

"Positioning" (POSING) is issued as the motion 
command. 
By huning ON IB00304, Position Control is 
staRed and movement is made to the absolute 
position of 10000. 
When the absolute position of 10000 is reached, 
he Positioning Completion Signal IBCOOOD is 
huned 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 conQolled by .user programs. 



3.3 External Positioning (EX-POSING) 
In the same way as Positioning (POSING), positioning is performed at the referenced position with thr 
designated acceleration time constant and at the designated rapid feed speed. If a LATCH signal (external 
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 corresponding parameter. The rapid feed speed and position reference value can be 
changed even during operation. 

If a deceleration distance cannot be secured within the set extemal'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 !rave: 
distance can be changed. As a LATCH signal (external positioning 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. andlor axis No. it 
different, reread the register Nos., refening to 1.3 "Module No. and Motion Parameter Register No.' 
Motion parameters to be used for external positioning are marked with "0" 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." 

[Example] 
a 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 narameter No. 14 "Additions . , > ~~ 

Function Use Selection" to 1 (=use). 
Also, make m t o  set Bit 8 (Motion Command Codc Validity Selection) of the motion s & q  

: parameter "RUN Mode Setting ( 0 ~ 0 0 0 ) "  to 1 (=valid). 

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

@ Set the Position Reference Setting (OLC012), Rapid Feed Speed (OLC022 or OWC015) 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. 

@ T& the Servo ON (RUN) (Bit 0 of OWC001). :, 

@ set External Positioning (EX-POSING) to the ~ o t i o n  Command Code (OWC020). 

@ By setting ~xteinai Positioning (EX-POSING) to the Motion Command Code, positioning i, 
performed on the.aG in accordance with the designated motion parameters. The rapid f w  
speed and position reference value can be changed ev'en during positioning operation. 
To hold external positioning, turn ON HOLD (Bit 1 of OWC021). Upon completion o 
holding, HOLDL (Bit 1 of IWCOIS) is turned ON. To cancel holding, turn OFF HOLD (Bit I 
of OWC021). 
To abort positioning, turn ON ABORT (Bit 1 of OWC021) or set NOP (= 0) to the Motior 
Command Code. 

- During abort, BUSY (Bit 0 of IWC015) is nuned 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 (Bit 14 of OWC001) is absolute (= 0 
or incremental (=.I).. 

@ When the Positioning completion range (OWCOOE) is reached after issuing is completed (Bi 
2 of IWCOl5 is turned ON), the Positioning completion signal POSCOMP (Bit D of IWCOOO 
is tumed ON. 

@ When positioning is completed, cancel the motion copmand "External Positioning." 
(Note) Since the rise of external positioning is detected, on& you have executed external positioning, yo) 

must sct NOP to the motion command and set External Positioning again to the motion command. 



3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS 

......................................................... 
j a Set the motion fixed parameter. 
j Set the initial value of the motion setting parameter. ........................................................ ! 

j @Select the Position Control Mode (PCON). ... ...................................................... 
i @Set the motion setting parameter. 
!..... ................................................... 

& , ......................................................., 
j @Turn the Servo ON (RUN). ......................................................... 
......................................................... 1 
j @Issue the motion wmmand "External Positionina" ! - 
: L. (EX-POSING). ...................................................... ! 

1 I @The axis starts positioning operation. J 
6 

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

1 
@The Positioning Completion Signal (POSCOMP) is 

turned ON. . 

. . 
~inswaccslcition time carstant / c in& dtcslemion tim wrsfaot 

LATCH signal (utnoal pasmoning s i d l  hhmia. 

POSCOMP 
- I F  

I 

The operation in 0 should be executed by the system. 

lhe  operation in i should be performed by the user, 

/ @cancel the motion command. (Issue NOP (= O).) ! 
I ....................................................... ! 



+ An example of user programs (external positioning) 

r s m t  Linm decelmtioo timc corsmt 

Fig. 3.3 An Example of External Positioning Patterns 

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

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

External positioning travel distance: OLC024 = 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 "Modul 
No. and Motion Parameter Register No." 

For the details of the registers ( O W n n n n )  in use, refer to Chapter 5 "Motion Parameters." 

RUNPB 
IB00304 

tooooz 
IEND 

DEND 

XREF 
30LC012 
EXMDIST 
soLC024 

RUN 
OBCOOlO 

A " 
MCMDCODE 
=X)WC020 

position Reference Pulse @REF) 
(Absolute position: 1000000) 
External Positioning Travel Distance (EXMDIST) 

RUN Command to the driver (RUN) 

"Ext&al Positioning" (EX-POSING) is issued as 
the motion command. 
By w i n g  ON IB00304, Position Control is s t d  
and movement is made to the absolute position of 
10000. 
When the absolute position of 10000 is reached, the 
Positioning Completion Signal BCOOOD is turned 
ON. 

Fig. 3.4 An Example of Positioning Programs (DWG H03) 

The example in Fig. 3.4 is simplified, but each register can be freely controlled by user programs 



3. FUNCTIONAL DESCRIF'TIONS AND EXAMPLES OF USER PROGRAMS 

13.4 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. 

3.4.1 DEC + Phase-C Pulse 

This method has three speed levels. 

Table 3.13 Types of zero point return (ZRN) operation 

Revem directlant + Forwald direcdon Zem point 

Speed 
referen& 

Zem point rehlm psition 

DEC 
(Deceleradon LS) 

(PhaseC pulse) 

Fig. 3.5 DEC + Phase-C Pulse 

Name 
DEC + Phase-C Pulse 
ZERO Signal 
DEC + ZERO Signal 
Phase-C Pulse 

a 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 O W ~ O O O  "RUN Mode Setting b9: Zero Point Return Direction " 
Setting parameter O W 0 0 2 2  "Rapid Feed Speed" 

Method 
Three-stage deceleration method by deceleration LS and Phase-C pulse 
Zero point return method by ZERO signal 
Three-stage deceleration method by deceleration LS and ZERO signal 
Zero point return method by Phase-C pulse 

@ When the DEC set for deceleration turns ON the deceleration LS, the feed speed is decelerated 
to thevalue of the "Approach Speed." 

SERVOPACK user constant Cn-0022 "Zero Point Approach Speed 1" 

@ 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. 

SERVOPACKuk constant Cn-0023 " Zero Point Approach Speed 2" 

@ The position that is moved &om 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. 



A' Reverse direction t + Forward direction e m  point 

speed 
reference Zem pint return posikm 

0 

Zem point rehlrn final 

n travel distance 
 emp paint signal . ' . 

Fig. 3.6 ZERO-Signal 

a 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 parametc 
"Rapid Feed Speed." 

Setting parameter OWOOOO "RUN Mode Setting b9: Zero Point Return Direction" 
Setting parameter O L 0 0 2 2  "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 

return to the point' ~ e v e n k  direction& + F m r d  direction Zero point 

F 
-. 

I I I 
1. 2. .1,3.,1. 4. 

I - b: 
I 

m. ". 
I I 

' I  I I I Radd feed : ! ! ! 

I 

I / Zero point return position 

v 
0 I I 

I I Time ., ! ! 
I Zero point return final L; 
I travel distance 

Zero point signal 
(ZERO) 

Fig. 3.7 DEC +ZERO Signal 

3.4.4 Phase-C Pulse 

This method uses just the Phase-C pulse of the ~ewomot'or to return to the zero point in machines that a 
not equipped wi& deceleration LS and other capabilities. 

, .. 
Reverse direction t + Forwarddirection . Zem point 

4 
Rapid feed speed 

Zem point return final h : bmel distance 
Zem paint signal 
(PhaseC pllse) 

Fig. 3.8 Phase-C Pulse 



3. FUNCTIONAL DESCRIPTlONS AND EXAMPLES OF USER PROGRAMS 

1 3.4.5 An Example of Zero Point Return Methods 

Zero point return on each axis is performed as follows. DEC + Phase-C Pulse is taken for example. The 
register Nos. are intended for the fust axis of module No. 1. If the module No. andfor 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 "0" 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." 

[Example] 
Set the motion futed 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). 
Make sure to set Bit 8 (Motion Command Code Validity Selection) of the motion setting parameter 
"RUN Mode Setting (OW0000)" to 1 (=valid). 
Also, select DEC + Phase-C Pulse for Zero Point Return Method (No. 3 1 of fixed parameter). 

@ Select the Position Control Mode (PCON) (Bit 2 of OWC000). 
@ Set the Rapid Feed Speed (OLC022 or OWC015). 

Set motion parameters to be used for Zero Point Return (ZRET) such as the Linear 
Acceleration T i e  Constant (OWCOOC) and the Zero Point Return Final Travel Distance 
(OLC02A). 

@ Turn the Sewo 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, Nm 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) E v a  if aborr is canceled (ABORT is turned OFT) 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. 
@ Afier the dog (deceleration LS) signal is detached fiom 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 Fmal 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 
o&et 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 IWC015 is turned ON), the zero point return operation is completed. Upon completion of 
zero point return operation, the Zero point return completion status ZRNC (Bit 6 of rWC015) 
is turned ON. 

@ After checking that the Zero point return completion status ZRNC (Bit 6 of IWCOl5) has been 
turned ON, set NOP (= 0) to the Motion Command Code (OWC020). 



j @Set the motion fixed parameter. 
: Set the initial value of the motion setting parameter. \ , ........................................................ 

I ........................................................ 
; @Select thc Posinon Conh.01 Mode (PCON). ,............. ............................................ * 

t .......................................................... 
i @Set the motion setting parameter. . ' ,.......... .............................................. 2 

1 .......................................................... 
j @Turn the S m o  ON @UN). ......................................................... m 

1 .......................................................... 
! @Issue the motion command "Zero Point.R&umU . i 
i (ZRET). : .......................................................... 

1 
@Movement is made in the designated direction at the 

Rapid Feed Speed. 
& 

@The speed is decelerated to theapproach speed on the 
falling edge of the deceleration LS. '. 

-1 . . 
@The speed is decclirated to the c r ~ p  speed at the fmt 

Phase-C position after the DEC is detached kom the 
deceleration LS. 

the Zero Point Return Final Travel Distance after the 
dog is detached from the deceleration LS is taken as 

@The Zero Point Rehun Completion stalks ZRNC is ... turned ON. 

The operation i n n  should be executed by the system. 
. . 

?he operation in should he,performed by the user. 

1. , ......................................................... 
I @Cancel the motion 'w&d (Issue NOP (= 0 )  ) ......................................................... 



3. FUNCTIONAL DESCIUPTIONS AND EXAMPLES OF USER PROGRAMS 

An example of user programs (zero point return) 

I 

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

I In the pattern shown in Fig. 3.9, zero point return is performed. 

I Zero point return method: DEC + Phase-C Pulse 
I 
I In this example, the first axis of module No. 1 is used 

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

For details of the registers ( O w 0 0 8 0 )  in use, refer to Chapter 5 "Motion Parameters." 

RUNPB 
IF300304 
HI-- 

IFON 
RV I Rapid Feed Speed (RV) 
30LC022 (5000000 oulseslmin.~ 

RUN 
SB000004 
H I  

OBCOOlO 
r\ 

MCMDCODE 
=mWC020 

--. ~- 
MCMDRCODE DBOOOOOO 
bn?rC014 =00003 

ZRNC 
- 

DBOOOOOO 1BC0156 
H - l  

MCMDCODE 
s o w c n 2 n  - . . - - - - 

IEND 
DEND 

RUN Command to the driver (RUN) 

"Zero Point Retum" (ZRET) is issued as the motion 
command. 
By tuming ON 1800304, Zero Point Return is started 
Upon completion of zero point rehun, the Zero Point 
Return Completion Status (IBC0156) is tumed ON. 
AAcr the Zero Point Retwn Completion Stam 
(IBC0156) is turned ON, set NOP (= 0) to the motion 
command. 

Fig. 3.10 An Example of Zero Point Return Programs (DWG H03) 

The example in Fig. 3.10 is simplified, but each register can be eeely controlled by user programs. 



+ Connection of the zero point return signals 

Connect the "Deceleration LS" and "ZERO s i g h "  signals which are usedfor zero point return t~ 
1CN of the SERVOPACK. 

"Deceleration LS" signal: 1CN Pin 9 . Zero point deceleration LS (/DEC) 
"ZERO signal" signal: 1CN Pin 10 External latch input (/EXT) 

+ Connection of the zero point return signals 



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. a d o r  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 "0 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." 

[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 fixcd parameter No. 14 

"Additional Function Usc Selection" to 1 (=use). 
Also, make sure to set Bit 8 (Motion Corrnnand Code Validity Selection) of the motion setting 
parameter 'TUN Mode Setting (OW0000)" to 1 (=valid). 

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

@ Set the Position Command (OLC012). Set motion setting parameters to be used for 
Interpolation (INTERPOLATE) such as the Filter Time Constant (OWC014), 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 IWCOl5 is turned ON), the Positioning completion signal POSCOMP (Bit D of IWC000) 
is turned ON. 

......................................................... 
i @Set the motion fued parameter. 
: Set the initial value of the motion setting parameter. j ........................................................ 

1 ......................................................... 
i @Select the Position Control Mode @CON). :.... ................................................... ! 

1 ......................................................... 
! @Set &e motion setting parameter. 
...................... L .................................. 

1 ' ,........ ............................................... 
i @Turn the Servo ON (RUN). ......................................................... 

1 ......................................................... 
j @Issue the motion command "Interpalation" 
: ( rnRP0LATE).  

i 1 
!.-. .................................................... : 

1 
1 @Positioning operation is started on the axis. J 

i 
: @I Stop the update of the Position Reference (OLC012). '.. ...................................................... 

i 
@ l he  Positioning Completion Signal (POSCOMP) is 

turned ON. 

.IF-==--"- 
WSCOMP 

The operation in F I  should be performed by the user. 
m e  operation in 0 should he executed by the system. 



3.6 Interpolation with Position Detecting Function (LATCH) 
While interpo~atidn 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 special discrete input (EXM signal) is used. For details of interpolation operation 
refer to 3.5 Interpolation(INTERP0LATE). 

(Note) To latch again after Latching the W t  position counter by the LATCH signal, set NOP to the motion command, a111 
then issue the LATCH comm+d. L 



3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS 

3.7 Constant Speed Feed (FEED) 
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 (OW0n20),  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. andlor 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 "0" 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." 

[Example] 
a 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 (OW0000)" to 1 (=valid). 

@ Select the Position Control Mode (F'CON) (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 (OWCOOC) and the Filter Time Constant (OWC014), if necessw. 

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

@ Set Constant Speed Feed (TEED) to the Motion Command Code (OWC020). 

@By Setting Constant Speed Feed (TEED) to the Motion Command Code, rapid feed is 
performed on the axis in accordance with the designated motion parameters. 
Rapid feed cannot 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 IWCOl5 is turned ON), the Positioning completion signal POSCOMP (Bit D of IWC000) 
is turned ON. 

i @Set the motion fucd parameters. 
: Set the initial values of the motion setting parameten. ........................................................ : r  

, ...................................................... 
/ @Set the motion setting parameters. 

j  urn the Servo ON (RUN). ............................................... L...... 

1 ,............... ....................................... 
: @Issue the motion command "Constmt Speed I i (FEED). ........................................................ 

i 
[ @Constant speed feed is staned on the axis. 

1 ,........... ........................................... 
j @issue the motion command "NOP" (= 0). ........................................................ + 
@The ~ositionin~ Completion Signal (T'OSCOMP) is 

turned ON. 

The operation in 0 should be executed by the system 

The operation in C=;! should be performed by the user. 



+ An example, of user programs (constant speed feed) 

Fig. 3.1 1 An Example of Constant Speed Feed Patterns 

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

<Operating condition9 

In the pattern shown & Fig. 3.1 1, the rapid feed speed = 5000000 pulsedmin. 

Rapid feed speed: OLC022 = 5000 (1 .= 1000 pulses/&in)' 

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

If the module No. andlor axis No. is different, reread the regisier Nos.;referring to 1.3 "Modu' 
No. and Motion Parameter Register No." 

For details of the registers ( O m 0 0 0 )  in use, refer to Chapter 5 "Motion Parameters." 

RUNPB 
IB00304 
H e  

IFON 

to000005000 
RV 
SoLC022 

RUN 
SB000004 OBCOOlO 
H I  - c 

DIRECTION 
SB000004 OBC0212 
l 1: 

MCMDCOYE 
b o o 0 7  ~ O W C 0 2 0  

ELSE 
MCMDCODE 

to000 . . =X)WC020 

IEND 
DEND 

! 

Rapid Feed Speed (RV) 
(5000000 pdsedmin.) . . 

RUN ~ o & d  to the driver (RUN) 

"Constant Speed Feed" (FEED) is issued a. ti 
motion mnrmand 

E& twning ON IBn0304, feed is staRed in tl 
forward direction. 

By turning OFF IB00304, the operation 
decelerated to stop, and upon completion, tt 
Positioning Completion .Signal (IBCOOOD) 
h e d  ON. 

~ i i .  3.12 An Example of Constant speed Feed ~rbgrams (DWG H03) 

The example in Fig. 3.12 is simplified, but each register can be fieely controlled by user prograr 
. . . . 

. 1 . . 



I 3. FUNCTIONAL DESCRIPTIONS AND EXAMPLES OF USER PROGRAMS 

13.8 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 cbanged 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 follows. The register Nos. are intended for the first axis of 
module No. 1. If the module No. andlor 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 "0 in the "Constant Step Feed" column under "Motion Command Code" in 5.1.2 "List of 
Motion Setting Parameters" and 5.1.3 "Lit of Motion Monitoring Parameters." 

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

your machine. 
(Note) Make surc 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 (OW0000)" to 1 (=valid). 

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

@ Set the amount of STEP Movement (OLC028) and the Rapid Feed Speed (OLC022 or 
OWCOl5). 
Set motion setting parameters to be used for Constant Step Feed (STEP) such as the Lmear 
Acceleration Time Constant (OWCOOC) and the Filter Time Constant (OWC014), if necessary. 

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

@ 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 
OWC021). 
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 IWCO15) is turned ON, and upon completion of abort, it is 
turned OFF. 
(Note) Even if abort is canceled (ABORT is turned OFF) at thc time of completion of abort, positioning is 

kept stoppcd. 

@I When the Positioning completion range (OWCOOE) is reached after issuing is completed (Bit 
2 of IWCOl5 is turned ON), the Positioning completion signal POSCOMF' (Bit D of IWC000) 
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. 



j @Set the At ion &ed p&eters. . 
: Set the initial values of the motion setting parameters. / I _ _ _ _  ................................................... 

i @~elec t  the Position Control Mode (PCON). ......................................................... 

1 @set the motion s e G g  ....................................... iii..............., 

j @Turn the Servo ON (RUN). .. : ........................................................ 
- -  1 . .. ......................................................, 

: @Issue the motion command "Constant Stm Feed" : 
0 - 

(STEP). 
I _ _ _ _ _ _ _ _ _ _ _ _ _  ........................................... a + 

@Constant step feed is started on the axis. 

+ 
@Tbe Positioning Completion Signal (POSCOMP) is 

hlrnedON. : 

........................................................ + 
: @Cancel the motion command. &sue NOP (= O).) i ......................................................... 

4 w"-m.'. 
POSCOMP 

The operation in 0 should be executed by the system. 
- 

The operation in i should be performed by the user. 

An example of use1 lrograms (constant step feed) . 

sped (%) 

Rntsd mtor Jpad lo& 

Fig. 3.13 An Example of Constant Step Feed Patterns ' 

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

<Operating co&tions> 

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

' 
Amount'of STEP movement: OLC028 = 20'00 pulses 

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

If the module No. andlor axis No. is different, reread the register Nos., referring to 1.3 "Moc 
No. and Motion Parameter Register No." v 

For details of the registers ( O W 0 0 0 0 )  in use, refer to Chapter 5 "Motion Parameters." 



3. FUNCTIONAL DESCRLPTlONS AND EXAMPLES OF USER PROGRAMS 

RUNPB Rising detection 
IB00304 DBOOOOOO 
H I  I 

IFON 

hl000002000 STEP 
*LC028 

RUN 
SB000004 OBCOOlO 
H I  a 

DIRECTION 
SB000004 OBC0212 

I h + c ]  
MCMDCODE 

to0008 -0wc020 
IEND 

MCMDRCOD DBOOOOlO 
kIWC014 =00008 ____01 

POSCOMP 
IBCOOOB DBOOOOlO 
H W +  

WON 
MCMDCODE 

too00 
IEND 

DEND 

Amount of STEP Movement (STEP) 
(2000 pulses) 

RUN Command to the driver (RUN) 

"Constant Step Feed" (STEP) is issued as the 
motion command. 

By turning ON B00304, constant step feed is 
started and movement is made by the STEP 
movement amount in the foxward direction. 
Upon completion of movemenf the Positioning 
Completion Signal IBCOOOD is turned ON. 

When movement is completed, clear the motion 
command (= NOP command) for the next 
operation. 

Fig. 3.14 An Example of Constant Step Feed Programs (DWG H03) 

The example in Fig. 3.14 is simplified, but each register can be freely controlled by user programs. 



3.9 Zero Point Setting (ZSET) 
The position obtajned by executing "Zero Point Setting" is taken as  the zero point in the machine coordinai 
system. Therefore, the zero point can be set without zero point return operation. 

When using the software limit-check, the zero point return operation or "Zero Point Setting" must 1: 
executed. 

"Zero Point S e ~ g "  is performed as follows. 

~~- ~ ~ 

[Example] 
a Move the machine to the'zero point by constant speed feed, constant step feed or manu 

operation. 

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

"Additional Function Use Selection" to 1 (=use). 
: Also, make sure to set Bit 8 (Motion Command Code Validity Selection) of the motion setti1 

parameter "RUN Mode Setting (OWmn00)" to 1 (=valid). 

@ SetZero Point Setting "9" to the Motion Command Code (OW0001). 
(Note) The Servo ON (Bit 0 of O m 0 0 1 )  may be ON or OFF. If motion fixed parameter No. 3 "Encm 

Selection" is set to absolute value encoder (= 1) a@ Bit 5 (Axis selection) of motion fixed parame' 
No. 17 "Motion'ControIler Function Selection Rags" is set to "infinite-length axis" (= I), Zero Po 
Setting (ZSET) cannot be executed during axial movement. 

@ Upon completion of:zero point setting, the zero point setting completion (Bit 3 of I W n o l  
and Zero point ret- completion status (Bit 6 of IWn015)  are turned ON. 

@When the Zero point setting completion is turned ON, cancel the motion command "ZR 
Point Setting." (Set NOP. (= 0) to the motion co-d code.) 

I 

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 Poi1 
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 causu 
injury or death. 



4. YO AND INVERTER 

4 vo AND INVERTER 

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



4.1 110 and Inverter 

The SVB module can .perfom control transmission and message transmission in connection with I/( 
modules and inverters as slave equipment. 

Control transmission is cyclically executed between the SVB module and slave stations 

Each station's U 0  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 "mC-RD" are used, respectively. 

For message tranpission of user'data, the system standard functions "MSG-SND" and "MSG-RCV" a~ 
used 

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

The transmission status is output to the corresponding registers as parameters of the "MSG-SND" an 
"MSG-RCV" functions. 

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

This module cag be connected with the f&owing UOs and inverters. 

Table 4.1 Details of Slave Stations 

Assignment name Equipment name 

VS-676H5 I VS-676H5 (inverter). 1 
VS-676H5T I VS-676HST (inverter) I 

NO-06 I CP-8 16 remote UO I 

VS-616G5 

- - 

ABS-CODER Absocoder 

JEPMC-I0350 1 Distributed U 0  , 

VS-6 16G5 (inverter). 

To connect the above equipment, transmission parameter se thg  and UO assignment to each station a 
necessary. 

RIO-01 I CP-816 remote I10 : 

Double-dick "M-LINK" displayed in the SVB slot on the Module Ch6guration window, and tl 
MECHATROLINK (CERF) setting window appears. 



4. U 0  AND INVERTER 

1.2 Setting Transmission Parameters 

For comunicating with 110s and inverters, the following transmission parameters must be set. 

MECHATROLINK (CERF) Transmission parameter setting 

MasterISlave 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 fkom 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 Settinas of Max Slave ST Number - 
Max Slave ST 

Number 

I 2 

6 

Transmission 
Speed 

15 

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. Set the transmission parameters to 14 stations, 4 Mbps, and 2 ms when MECHATROLWK 

SERVOPACKS are also connected. 

Transmission 
Cycle 

4 Mbps 

6 10 Mbps I 500 s 1 4Mbps 

2 Mbps 1 4 ms 

I 

5oop S 

2 

I m 

29 

29 

10 Mbps 

1OMbps 

25op s 

4 Mbps 

2 ms 

30 

4ms 

I0 Mbps 4ms 



4.2.1 The Number of Connectable Slave Stations 

Assign the I/Os to meet the following conditions. . 
(1) Obtain the time required for the communication interrupt process as follows: 

SIO-TIM = 31(p s) Xnumber of assigned RIO-01, ABS-CODER and JEPMC-I035C 

SEQIO-TIM = 46(p s) Xnumber of assigned RIO-06 
. . 

INV-TIM = 46(p S) Xnumber of assigned inverters 

INT-TIM , = 25(p s)+ SIO-TIM+SEQIO-TIM+INV-TIM 

INT-TIM : T i e  required for the commnnication interrupt ( p  s) 

INT-CYC : Cohnunication cycle 
(commnnication 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 c 
INT-TIM and INT-CYC coincide.) 

(Condition 1) INT-TIM <'INT - CYC X0.9 

(2) Next, obtain the time req&ed for the high-speed scan intermpt process as follows: 

IOH-T@ _ = 90(p S) Xnumber of H-scan assigned RIO-01, RIO-06, ABS-CODER 
and JEPMC-10350 

IOL-TIM - = 34(p s)Xnumber of L-scan assigned RIO-01, RIO-06, ABS-CODER 
: and JEPMC-I0350 . . 

INVHINvHTIM = 105(p s) Xnumber of inverters i 
HSCAN-TIME = 200(p s) + (15(p s)X SLV-NUM) + IOH-TIM + IOL-TIM + 

INVH-TIM 

HSCAN-TIM : Time required for the SVB high-speed scan interrupt ( p  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 ti 
the communication interrnpt 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 SCAXTIM + INT-CYC leaves a remainder, add 1 to the quotient) 

(Condition 2) HSCAN-TIM + [(SCAN-TIMEGINT-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 sethng: 6 ms 

Number of slaves: 3 NO-01 (Gscan assigned) , 
6 RIO-06 (H-scan assigned: 4, L-scan assigned: 2) 

5 inverters 

SIO-TIM =31(ps)X3=93 
SEQIO-TIM =46(p s)X6 =276 
INVTIM =46(p s)X5 =230 



4. VO AND INVERTER 

INT-TIM=25(p s)+93 +276+230=624(p s) 

624(p s) < 2(m) X 1000 X 0.9 

624(p s)< 1 8 0 0 ( ~ ~ )  ..................... Condition 1 

HSCAN_TIM=200(p s)+(15(p s)X14)+360+ 170+525=1465(p s) 

1465(p s)+[(6(ms)2(ms))X 624(p s)]< 6(m) X 1000X0.8 

1465(p s)+(3 X624(p s))<6000(p s)X0.8 
3337(p s) < 4 8 0 0 ( ~  s)..................... Condition 2 

Since both of condition 1 and 2 are met, this assignment is allowable. 



4.3 Setting 110 Assignment 

For actually performing control transmission and message transmission with slave equipment, V( 
assignment is necessary. 

Click "1/0 Assignment" on the Transmission Parameters window, and the I/O Assignment window appears 

I Configuration of the 110 Assignment windowl 

(1) TYPE 

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

(2) INPUT, OUTPUT 

Set the input registers ( I W U U U 0 )  and output regis& (OWUUU) within the range betwe 
"VO Start Register" and "VO End Register" set on the Module Configuration window. 
(Note) Set the register No. not to overlap between the Y U T  and OUTPUT registers. 

(3) SIZE 

The size is fixed according to the slave equipment. (Refer to Table 4.3.) 

(4) SCAN' 

Set the control data updating cycle for each station. Some slave equipment do not need this setti 
(Refer to Table 4.3.) 

Table 4.3 ~et&ls of the Transmission parameter Settings 



4. VO AND INVERTER 

1.4 Types of Messages 
For message transmission, thee types of messages can be used: MEMOBUS message, general-purpose 
message and inverter message. 

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

Table 4.4 Details of the Usable Messages 

I VS676HS (inverter) 1 216IFlHS I X I x I 0 I 
I Equipment name 

VS-676HST (inverter) 

MEMOBUS message 
(MEMOBUS procedure) 

VS-616GS (inverter) 

* 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. 

216IFM5 

CP-8 16 remote UO (RIO-06) 

Absocoder 

Distributed U0 

For details of the system standard functions, refer to the Machine Controller CP-9200SH Programming 
Manual (SIEC879-40.3). 

General-purpose message 
(non-procedure) 

216IFlG5 

CP-916B 

Inverter message 
(inverter function)* 

X 

CP-816 remote VO (NO-01) 

0 

X 

X 

X 

0 

X 

X 

X 

X 

X 

0 

X 

0 

X 

X 

X 

0 

0 

X X 



4.5 Control Data Configuration 

The data conf~gu&tion which is used for control data $ammissiori with slave equipment is shown below. 

(1) RIO-01 , RIO-06 
Command data (1 word) Res onse data (I 'word) 

O W 0 0 0 0  /-~higb-speedorlOW-spsed wntm1,data ~00[7[7 f-I higbpnd or h-?xed -tmI data 
. . 

. . 
Inverter 

Command data (16 
0 w 0 0 0 0  

words) 

highspssdeontml - 
data 

(4 words) 

Iwv-speed wnm1 data 

(1 2 words) 

Res onse data (I6 words) 
rwooqo 1-1-c 

(4 words) 

,w-sped m m l  data 

(12 words) 

(31 MP930 110 unit . , 
Command data (4 words) use data (4 words) 

0m000 --+ bighspedor rwooo[7 hi*& or 

O W 0 0 0 5 1  I ~ o ~ . ~ p e e a  contm~ dam n v 0 0 0 0 + 1  / Iwv-spssdwnml&ta 

O W O O O m 2  (4 words) r w O O 0 0 + 2  (4 words) 
O W 0 0 0 0 + 3  r W 0 0 0 0 + 3  ---f 

(4) Absocoder 
Command dnta (4 words) 

o w ~ o o 0  rwOOOO f w-eedof 
O W l 3 o o r h 1  mval~d r W o o o o + 1  I low-speed u)ntml data 

O w 0 0 0 0 + 2  n v 0 0 0 0 + 2  (4 words) 
OWOOOCft3 + r W 0 0 0 0 + 3  
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t.6 Control CommandIResponse Data 

Control Command Data 

Address 

0010 

0012 

0014 

0016 

0018 

OOIA 

OOIC 

001 E 

H5 (Textiles) 

* RUN signal 

* Frequelncy reference 

* Vlf voltage micro- 
adjustment 

* Target frequency (PM) 

0020 

0022 

0024 

Not used. 

Inverter Unit AOCHl 
output 

Inverter Unit AOCH2 
output 
Inverter Unit DO output 

0026 

0028 

002A 

Note 
1. Data marked with an asterisk (*) is refieshed during the high-speed scan (1 ms) at the Inverter 
(H5) end and consists of 4 successive words kom 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 refieshed in the low-speed scan. 

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

H5 (General) 

RUN signal 

* Reference speed 

* Torque reference 

* Torque compensation 

Option AO-12CHl output 

Option AO-12CH2 output 

Ontion DO-08 outout 

002C I Not used. ( Not used. I Not used. 

G5 

RUN signal 

Speed reference 

Torque reference 
(only for vectors with PG) 

Torque compensation 
(only for vectors with PG) 

External magnetic flux 
reference 

Inverter Unit AOCHl 
output 

Inverter Unit AOCH2 
output 

Inverter Unit DO output 

Not used. 

Not used. 

Not used. 

002E 

Not used. 

Inverter Unit AOCHl 
output 

Inverter Unit AOCH2 
output 

Inverter Unit DO output 

Option AO-12CHl output 

Option AO-IZCHZ output 

Ontion DO-08 outout 

Not used. 

Not used. 

Not used. 

Not used. 

Got used. 

Not used. 

1 Not used. 

Not used. 

Not used. 

Not used. 

Not used. Not used. 



Run Signals 

H5 (Textiles) 

Reverse 

2 1 Base block 

Trace startktop (1: Stop) 

Error reset 

Accelerationdecelerationhe 1 c b g e  

Acceleration-deceleration 
disabled (hold speed) 

Dynamic brake reference +-- 
A htegral hold (ASR) 

B Soft starter cancel 

Trace reset (&,failure) - 
(1: RST) ' 

H5 (General) I G5 I 

Reverse 1 Reverse I 
Base block I Base block 

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

External error I External error I 
Error reset Error reset 

Acceleration-decelerationhe 
change 

Acceleration-deceleration 
disabled (hold speed) 

0 

Initd excitabon . Dynamic brake reference 

Integral reset (ASR) Integml reset (ASR) 

Integral hold (ASR) 0 

Soft starter cancel 0 

Trace reset (after failure) Trace reset (after failure) 1 
(1: RST) (1: RST) 

Servo ON I Servo ON 

Speedltorque control Speedtorque control 
switching 1 switching 

0 0 

I Note 
Trace startlstop and trace reset are commands to option boards from the host and are not used by 
the Inverts Control Section Unit. 
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Control RE !sponse Data (16 Words) Inverter -r Option 

Address 1 H 5  (Textiles) 

0036 * Pulse generator counter Pulse generator counter I * 'mtanurcOus 'OWer I value for speed detection I value for speed detection 

0032 I * Speed feedback 1 * Speed feedback 1 Speed feedback 

0038 I Speed reference I Soeed reference 1 Soeed reference 

0030 1 * status simal 1 * status s i m l  I status s i m l  

H5 (General) 

0034 I * Main circuit DC voltage 1 * Torque reference 

- 
G5 

Torque reference 

003A 

003C 

003E 

0040 

0042 

0044 

0046 

0048 

004A 

I I Note 

Primary frequency reference 

Output current 

Output voltage reference 

Main circuit DC voltage 

Not used. 

Error alarm signal 1 

004C 

004E 

Error alarm signal 2 

Inverter Unit A1 CH3 input 

Inverter Unit DI input 

Primary frequency reference 

Output current 

Output voltage reference 

Main circuit DC voltage 

Torque feedback 

Error alarm signal 1 

Inverter Unit AI CHI input 

Instant amount of drop 

I 

Primary frequency referenc 

Output current 

Output voltage reference 

Main circuit DC voltage 

Error alarm signal 1 

Error alarm signal 2 

Error alarm signal 2 

Inverter Unit AI CH3 input 

Inverter Unit DI input 

1. Data marked with an asterisk (*) is refreshed during the high-speed scan (1 A) 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. All G5 data is read in 5 ms cycles. Data is refreshed in the high-speed scan at the option end 

Error alarm signal 3 

Inverter Unit AI CH3 input 

Inverter Unit DI input 

Inverter Unit AI CHl input 

Instant amount of drop 

Inverter Unit AI CHl input 

Pulse generator counter 
CH2 input 



, . 

W Status Signals 
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4.7 VS-616G5 Inverter Connection Example 

This section describes and SVB application example using 2 16IFlG5 Modules. 

4.7.1 Prepared ltems and Startup Procedure 

W Prepared ltems 

Name 

W Startup Procedure 

This section describes the startup procedure when Inverters are controlled by a 216IFJG5 Module. 

1. Mount and wire the 2 16IFlG5 card 

2. Set Inverter parameters. 

3. Set the SVB MECHATROLINK. 

4. Create a ladder logic program. 

5. Check operation 

Model 

Servomotors 

2161FlG5 Module 

2161F Transmission Cable 

4.7.2 2161FlG5 Module Specifications 

1 Appearance 

- 

87216-12000-SOXOY 
- 

'7- CP-216 Transmission port 

Inverters 

LED Indicators 

- 

XI 
C 0 z 

g 0 
2 0 

Indicator 

RUN 

ERROR 

TX 

Color 

Green 

Red 

Green 

Status When Lit 

Normal operation. 

Failure occurred~transmission path 
disconnected. 

Sendimgheceiving data. 



DIP Switch Settings 

Pin 
Number 

. . 
function Setting Description 

Station I Pin 5 1 Pin 6 1 pi" 7 1 Pin 8 1 Station ( 
tddress I Address 

OFF 1 OFF 1 OFF 1 ON 1 1  

OFF 1 OFF ON 1 OFF 12 
OFF OFF I O N  , ON 3 

ON ON ON OFF 14 

ON ON ON ON , 15 

I IMPORTAN ~e sure io set the pins prior to turning ON the Inverter. The pins cannot be set if the Inverter is OF 

. . 

I 1. Set pins 1 to 4 to the settings that are highlighted 
2. Set pins 5 to 8 according to the station address. 



4. VO AND INVERTER 

Connector 

This section describes the model number and pin layout for the connector to the 216LElG5 
Module transmission path. 

Model: MC1.512-G-5.83-AU (made by PHOENIX CONTACT co. jp.) 

Pin Layout 

1 Pin No. 1 Signal Name I 

Procedure for Preparing 2161FMj5 Cable 

1 

2 - 

Be sure to use twisted-pair cables with wire sizes AWG#24 to AWG#2O (0.2 to 0.51 mm2) on the 
connector fiom the 216WG5 to the SVB. 

This section describes the used to prepare the cable. 

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

S* Sendreceive signal (-) 

S Sendreceive signal (+) 
i 

, Core wire 

2. Secure the wire to the plug. 

h e r t  the core wire deeply into the plug and tighten the screws to a tightening torque 0.3 to 0.4 
Nm. 

4.7.3 Mounting Procedure 

This section describes the procedure used to mount a 21 6WG5 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. 



3CN option D - 
mnn&mr 

Option A 
0 0 

J 
&' w. ............ 7CN 

2 ............ 
< 

-- 

~ 
- 

. , . . 
t t  Fmnt view Sideview 
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1.7.4 Wiring . ... 

This section describes the procedure used to wire the 216IFIG5 Card. ~ , . . 

2161FIG5 Card Wiring 



Connection with SVBModule 

The fonowing figure shows the procedure used to connect multiple VS-616G5 stations to an SV 
Module. 

~ .. 

4-18 

1 

JCZ15-91 ekcbical pan mde 
87215-81000 

JC215-01 

120 0 

Last ads 

I . - - 
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.7.5 VS-616G5 Constant Settings 
Set these constants to control Inverters &om a 216IFlG5 Module. The following table shows 
constants required for lower limit settings. 

At-02 

I bl-01 I Freauencv reference selection I 
I bl-02 I RUN commnad selection 

Constant Access Level: A1-01 

Setting 

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

Al-01 I Constant access I Possible I 0 to 4 I - I 2 (Q) 
level I Q~ Q I  Q I  Q 1  

Constant 
No. 

Set ADVANCED level (4). 

Explanation of Settings 

Name 

I Check user selected Enables only user selected constants (maximum of 32) to be 
constants only I checked and set Set h e  constants that can be checked and set at I 

Setting 

0 

I A2-01 to A2-32. 

2 I QUICK-START ( Enables only constants (maximum of 25) required to start up the 

Change 
While 

Running 

I Inverter to he checked and set. 

3 1 BASIC 1 Enables constants in eeneral use to be checked and set. 

Name 

Monitor only 

Setting 
Range 

Description 

E d e s  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 function1 

4 

Units 

ADVANCED ( Enables all constants to be checked and set. I 

Factory 
Setting 

Access Level 

Vlf 
without 

PG 

Vlf with 
PG 

Vector 
without 

PG 

Vector 
with PG 



W Control Mode Selection: AI-02 

Setting . . 
, . ' 

Select one of four control modes. The setting will not be initialized when the constants ar 

Set 2 for vector control without a pulse gen'erator. 

initialized. 

~x~lanat ion of Settinas 

2 (vector Q Q Q Q 
without PG 

Constant 
No. 

A1-02 

( setting I Control Mode Description 

Setting 
Range 

0 to 3 

Units 

- 

Name 

Controlmode 
selection 

Change 
While 

Running 

----- 
Not . 
possible 

0 

: 
; 

2 

Frequency Reference Selection: bl-01 

3 

Setting 

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

Vlf controlwithouta 
pulse generator 

'If with a 
pulse generator 

Vector without 
a pulse generator 

Name Change Setting Units 
No. I While I Range 1 

control,, 

~ ~ c o n t r o l  using a p ~ l s e  generator speed control card 

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

Factory Access Level 

without PG without with F 

Vector control using a control card connected to a pulse 
generator 

Set 3 because the kequency reference will send fbm the Option Card 

- 

bl-01 , 

Explanation of Settings 

, 7 % t i n o  I Descriation '1 

Frequency refer- 
cnce selection _ 

1 ( Control circuit terminal (analog input) 

Not 
possible 

2 1 Transmission 

Oto3 

3 

- 

Option Card 
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Run Reference Selection: bl-02 

Setting 

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

Explanation of Settings 

Select the location that will input the run reference. 

0 I Digital Operator 

1 I Control circuit terminal (external 
( terminal) 

2 1 Transmission 

Constant 
No. 

bl-02 

13 ( Option Card I 

Change 
While 

Running 

Not 
possible 

Name 

Run reference 
selection 

4.7.6 MECHATROLINK Definitions 

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

Setting 
Range 

0 to 3 

Access Level Units 

- 

V/f 
without 
PG 

Q 

Factory 

1 

V/f with 
PG 

Q 

Vector 
without 
PG 

Q 

Vector 
with PG 

Q 



4.7.7 Creating a Ladder Logic Program 

k 01000 =+OW0061 Frequency 
reference 

1 0006 1 00500 +owoosi Torque 
reference 

RUNISTOP 

FWDREV 

1 0000 

10002 

.. . . 
0 0008 DEND 

I800000 
RUNISTOP 

I I  
0800600 , 

r. - 
IBOOOOI : FWDREV 

I I  
0800601 

r\ 



5. MOTION PARAMETERS 

5 MOTION PARAMETERS 

This chapter provides a list of motion parameters with 
explanations and setting examples. 



5.1 List of Motion parameters 

Each axis is provided with cbmmon parameter specifications. The register Nos. of each axis (axis 1 to 11 
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 )X40H (64 words). The "00" of the register Nos. differs according to the module No. For details, reft 
to 1.3 "Module No. and Module Parameter Register No." 

AU 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 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, m e  should be taken if a subscript (i, j) is used on a user program. 
@=pie 1) 
With kIW(OW)C000i, iead can be performed normally within the range of i = 0 to 51 1. 
With IW(OW)COOOi, the register range of axes No. 1 to 8 of module No. 1, that is, the rang, 
between IW(0W)COOO and IW(0W)ClFF 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 &d of module No. 2 and after cannot b 
read with IIW(0W)COOOi. 
@xample 2) 
Between axes No. 9 and 14 of the same module No. 
With kIW(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, tb 
range between IW(OW)C200 and IW(OW)C37F can be rkad and written normally. 
If b383, 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 rea 
with ~ ~ W ( O W ) C ~ O O ~ .  

5.1 .I List of Motion Fixed Parameters 

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

Note 
Fixed parameters cannot be changed when the current value of Bit 0 of set parameter No. 2 "RU 
Command Setting (OW0001) is ON. 
Be aware that if any motion fixed parameter is changed, position information, etc., will 1 
initialized. 
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Table 5.1 List of Motion Fixed Parameters 
No. 

1 

2 

3 

Name 

Axis Use Selection 
(USESEL) 

Resewed 

5 

6 

7 

8 

9 
I 

13 
14 

15 

16 

17 

4 1 Resewed I - I - 

Encoder Selection 
(ENCSEL) 

1 3: inch 

1 I: infinitelength axis 
6: Reselved - 

Setting rangemit name 

0 or I 
(Initial value = 0) 

- 

Pulse Counting Mode 
Selection 
(PULMODE) 

Resewed 

Rated Motor Speed Setting 
(NR) 

Number of Feedback Pulses 
per Rotation 

(FBppr) 

Resewed 

Resewed 

Resewed 

Simulation Mode Selection 
(SIMULATE) 

Motion Controller Function 
Selection Flags 

4: USE-GEAR 
(Initial value = 0) 

I 1: Valid 

Meaning 

0: Not used 
1: Used 

- 
0 or I 
(Initial value = 0) 

(Initial value = 0) 

Electric Gear Selection 
0: lnvalid 

5: PMOD-SEL 
(Initial value = 0) 

0: Incremental encoder 
I: Absolute encoder 

I: mm 
2: deg 

Axis Selection 
0: Finitelength axis 

I 

4: N B  method (multiplied by 1) 
5: AIB method (multiplied by 2) 
6: N B  method (multiplied by 4) 

- 
1=1 rlmin 

1=1 puiselvev 
'Set a yet-to-bemultiplied value. 

- 

- 
- 

0: Normal operation mode 
1: Simulation mode 
Reference Unit Selection 
0: pulse (electronic gear Invalid) 

4 to 6 
(Initial value = 6) 

- 
1 to 32000 
(Initial value = 3000) 
A multiple of 4 between 
4 and 65532 
(Initial value = 2048) 

- 

- 
- 

0 or 1 

7: USE-SLIMP 
(Initial value = 0) 

I 1: Valid 

I 1: Valid 
10111: Resewed I - I 

Bit 

Software Limit (positive direction) Selection 
0: Invalid 

8: USE-SLIMN 
(Initial value = 0) 

I 1: Valid 

0 to 3: 
CMD-UNIT 

Software Limit (negative direction) Selection 
0: lnvalid 

9: USE-OV 
(Initial value = 0) 

I 1: Valid 
13114: Resewed I - 

Override Selection 
0: lnvalid 

I 

12: THROUMOD 
(Initial value = 0) 

Servo Driver Transparent Command Mode 
0: Invalid 

15: SWGBVF 
(Initial value = 0) 

Interpolation Command Segment Distributing Function 
0: Valid 
1: invalid 



- 
NO. - 
18 

- 
19 

21 
- 
22 

23 

- 
25 

- 
27 
- 
29 

- 
31 

32 
I 

38 - 

Table 5.1Li: 

Name 

Number of Digits Below 
Decimal Point 

Travel Distance per Machine 
Rotation . . 
(PITCH) 

Sewomotor Gear Ratio 
(GEAR MOTOR) ' 

Machine Gear Ratio 
(GEAR MACHINE) 

Infinite-length Axis Reset 
Position 
(POSMAX) 

Mamum Number of Absolute 
Enmder Tums - .- 
(MAXTURN) 

Positive Software Limit 
(SLIMP) 

Negative Soflware Limit 
(SLIMN) 

Zero Point Return Method 
(ZRETSEL) 

Resewed 

of Motion Fixed Pa 

Setting rangeBit name 

1 to 5 
:Initial value = 3) 

1 to 2J'-l 
[Initial value = 10000) 

1 to 65535 
[Initial value = 1) 
1 to 65535 
[Initial value = 1) 
1 to ZJ'-I 
(lnibi value = 360000) 

1 to 231-1 
(Initial value = 99,999) 

-2>' to 2"-1 
[Initial value = 2'-1) 
-zJ' to 2"'-1 
(Inilial value = -2.") 

0 to 3 
(Initial value = 0) 

meters (Cont'd) 

Meaning 

Set the number of digits to the right ofthe decimal 
point o! reference 
(Example) For the number of digits to lhe 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 unil of 'pulse' 
is not affected by this parameter. 
1=1 reference unit 

1=1 mtation 

1=1 mtation 

1=1 reference unit 

1=1 rotation - .  

1=1 reference unit 

1=1 reference unit 

0: DEC signal + C signal 
1: ZERO signal 
2: DEC signal (with switch width) + ZERO signal 
3: C pulse 

- 
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.2 List of Motion Setting 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. 

ition pulse in the 



Name 

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

iegister No. 
Setting range/ 

Bit name 

IUN Command 
Settings 

(SVRUNCMD) 

Motion Cwnrnand Code 
(own020) 

OI n 

.$ 5 
IY = 

3 c  :! 
Meaning - F g S g  C 11) c $ 3  

0 B :  - 
11) 
o m  L k e g  4 ;  

SUN 
Initial value = 0) 
ieserved 
JSE-BUF 
Initial value = 0) 

2 e 0 z 2 

Servo ON (DOO) Aiways valid 

Set '0.' 
Position Reference Value Selection 
0: Position referend value is O L D 0  

12. 
1: Posltion reference value is position 

buffer 
Speed Reference Value Selection 
0: OLD022 is valid for the rapid feed 

SPDTYPE 
:Initial value = 0) ~ 

speed. 
I: OW0015 is valid for the rapid feed 

speed. 
Position Reference Type 
0: Absolute position method for 

posltion reference (OL0012). 
1: Incremental addition method for 

position reference (OL0012). 

KREFWPE 
[Initial value = 0) 

Resewed 
- 

- 
Set "0.' , . - 

N m y s  valid 

Reserved 

2' to 2='-1 
(Initial value = 0) 

Machine 
Cwrdinate 
System Zero 
Point Offset 
Setting 

(ABSOFF) 

1=1 reference unit ' 
(?=I pulse for the pulse unit) 

Set '0.' 

Reserved 

Linear 
Acceleration Tme 
Constant 
(NACC) 

Reserved 

0 to 32767 
(Initial value = 0) Valid when OW0020 

(LJ 
Set "0: 

I Valid when OW0020 Position Loop 
Gain Setting (Kp) 

Feed Forward 
Gain Setting (K9 

. -. . .- 
(Initial value = 300) (300 = 30.0) 1 15 
0 to 200 1 1=1% I Valid when OW0020 
(Initial value = 0) 1 (10 = 10%) I 1 16 
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Table 5.2 List of Motion Setting Parameters (Cont'd) 
I I I I Motion Command M e  

OL0012 
Reference Setting 
(XREF) or Position 
Buffer Number 

Constant Setting 
(NNUM) 

OW0014 
(Initial value 
= 0) 

Setting 
(NREF) 

OW0016 

Setting (Ku) 

Code 

Setting rangel 
Bit name Meaning 

I 
2' to z3'-I I I=I reference unit ~I=I oulse fortha 

I ,Averaging) time constant 1=100 us 
to 65535 Valid when OW0020 = (2) For Bit 4 to 7 of OW0021 equal to 

12 "I", the exponential 

Initial value = 0) 

to 5100 

I accelerationldeceleration time constant I 

~ - . - - - - 
pulse unit) 

For Position Reference Value Selection 
(OB0001C) = 1, the positlon buffer No. 
(1 to 256). 
(1) For Bit 4 to 7 of OW0021 equal to 

"2", the S-cuwe (Movement 

- I set '0." I - 

I to 32767 
Initial value = 0) 

0 

Positionin 

Exlemal Positionin 

1=1 ms 
Valid when the speed reference value 
selection (OWOOOID) = 1. 
1=0.01% 

(5000=50.00%) 

to 20000 
nitial value = 400) 

- 
1 to 65535 
Initial value = 0) 

Zero Point Retum 
4: INTERPOLATE 

0 

0 0 0 0 0 0 (  

Interpolation 
5: ENDOF-INTERPOLATE 

Final Interpolation Segment 

1=0.1 Hz 
(400=40.0 Hz) 

Set "0.' 
0: NOP 

No reference available 
1: POSING 

(For motion functions) 
6: LATCH 

0 

Valid when OW0020 = 
14 

- 

0 

lnterpolation with Position Detection 
7: FEED 

Constant Speed Feed 
8: STEP 

Constant Step Feed 
9: ZSET 

Zero Point Setting 
10: ACC 

Changing the Linear 
Accelerationldeceleration Time 
Constant 

11: Resewed 
12: SCC 

Changing the Movement Averaging 
Time Constant 

M y s  valid 



.2 List of Motion Setting Parameters (Cont'd) 

33 Motion Command 4 7  
No. 

I (MCMDCODE) 

Name 

ConIml Flags 
(MCMDCTRL) 

Tablt 

Register No. 

3W0020 

Setting range1 
Bit name 

) to65535 ' 
lnitial value = 0) 

InitialLalue = 0) 
WORT 
Inilial value = 0) 
IIRECTION 
lnitial value = 0) - 

- 
lnitial value = 0) 
:ITERTYPE 
initial value = 0) 

3UF-W 
lnitial value = 0) 

3UF-R 
lnitial value = 0) 

(OW0020 

Meaning 

13: CHG FILTER 
~hansng  the FilterType 

14: KVS 
Changing the Speed Lwp Gain (Kv) 

15: KPS 

writing the Servo briver Cn Constant 
19: ALM-MON 

Servo Driver Current Alarm Monitor 
20: ALMHIST-MON . 

S e ~ o   river Alarni History Monitor 
21: ALMHIST-CLR 

Servo Driver Alarm History clear 
22 to 65535: Reserved 

Command Hold 

Command Abort 

Direction of Movement 
0: Folward 
1: Reverse 

Speed Lwp PIPI Switch 

Filter Type Selection 
0: No filter available 
1: Exponential filter (Exponential 

acceierationldeceleration) 
2: Movement averaging filter (Simple 

S-wrve accelerat~onldecelerat~on) 
Set '0." 

Position Buffer Write 
0: No processing 
1: Wlite 

Position Buffer Read 
0: No processing 
1: Read 

Valid Wen OW0020 = 
13 

Always valid 



5 .  MOTION PARAMETERS 

Name .. 

ixternal 
'ositioning Travel 
listance 

(EXMDST) 
Xopping Distance 

(STOPDIST) 
;TEP Travel 
)islance 

(STEP) 
teserved 
lvenide 

'mition Control 
:lags 

(POSCTRL) 

Vorkpiece 
W i n a t e  
;ystem Offset 

(OFFSET) 
'reset Number of 
'OSMAX Turns 
lata 

WRNPRS) 
emnd In-position 
lidth 
(INPWIDTH) 

em Point 
osition Output 
lidth 
(PSETWIDETH) 
ositioning 
Dmpletion Check 
ime 

(PSETTIME) 

Register No 

DL0022 

3L0024  

3L0026 

>LO028 

JLD02A 
3WOOZC 

Setting range1 
Bit name Meaning 

I 
1 to zJ'-1 l=lOn reference unillmin 
Initial value = 0) (n: the number of deamal places) 

For units of pulse : 1=1000 pulselmin I For units of mm : 1=1 mmlmin 
For units of deg : 1=1 deglmin 
For units of inch : 1=1 inch!min 

-2*' to z5'-1 The unit is in accordance with that of the 
Initial value = 0) SERVOPACK. 

Refer to the 2 Series SGMOISGD-ON 

1=1 reference unit 

1 4  reference unit 
lnitial value = 0) 

14.01% 
Initial value = 

ILK Machine Lock Mode Setting 
Initial value = 0) 0: OFF 

I 1:ON 
PRSREQ Request for Preset Number of POSMA: 
initial value = 0) Turns 

1 1' Demand ON 
BSLDREQ ABS System Infin~te-tengtn Posd~on 
lnltral value = 0) Control Data Load Request 

donitoring 
ifomation I 
;election 
2" to ZJ'-1 1=1 reference unit 
nitial value = 0) Leave the initial value. 

zJ' to 2*'-1 1=1 rotation 
nitial value = 0) 

I 
to 65535 1=1 reference unit 
nitial value = 0) (For units of pulse : 1=1 pulse) 

to 65535 1=1 reference unit 
nitial value = 10) 

to 65535 1=1 ms 
nitial value = 0) 

Distribution Completion 

Ahvays valid I 
Valid when OW0020 = 
0 I 

Always valid I 
Aiways valid I 
Valid when the request 
to preset the number of 
POSMnx turns (Bit 1 of 
OB002D is ON. -1 
Ahvays valid 

point relum is 
completed. 

Always valid I 



Selvo driver Cn 
hnstant No. 

Current Servo 
Driver A l a n  
Monitor No. 
Servo Driver 
Alarm Histoty 
Monitor No. 
Cn Constant 
Change Data 

(Cn DAT) 
Lower-place Two 
Words of Enmdel 
Position at 

Position at 

Position at 
Shutdown . 

Register NO. 
. . 

3W0035  
[Initial value = 
D) . 

OL0038 
(Initial value : 
0) 

OL003A 
(Initial value : 
0) 

(Own020) 

Setting range1 Meaning 
Bit name 

"J 

B i i  to 11: Cn Refer to the X Series SGMDSGDON Valid when OW0020 = 
m'!stant No. User's Manual (SlE-5800-26.2). 17 or 18 
1 t" 4095 . .- . . . . 
Bit12 to 15: 
Number of wrds 
I to2 
Oto9 Refer to the 2 Series SGMWSGD-ON Valid when OW0020 = 

Usefs Manual (SIE-S80026.2). 19 

Oto9 Refer to the 2 Series SGMWSGDON Valid when OW0020 = 
Usefs Manual (SIE-S80026.2). 20 

-2J' to z5'-I Refer to the 2 Series SGM[I/SGDON Valid when OW0020 = 
(Initial value = 0) User's Manual (SIES80026.2). 18 

-Z3' to 2"l Setting data at the ABS system infinite- 
(Initial value = 0) length position control data load request 

(1=1 pulse) Refer to the left column. 
I 

I to 256 I Position buffer access No. when O B O o  I 
(initial value = 0) I 2 1 ~  = I or OB0021F = I I 
-2*1 to z3'-1 Settlng data at the ABS system infinite 

lemth wsition wntml data load request -~ 

(1z1 pulse) Refer to the lefl column. 

-2" to ZJ'-1 I Position buffer write data when O B O O  
21F= 1 

-?' to ZJ'-1 Setting data at the ABS system infinite- 
(Initial value = 0) length position mntml data load request Refer to the ief, 

(?=I pulse) 

-Z3.' to 2"'-1 Setting data at the' ABS system. infinite- 
(Initial value = 0) length position control data load request Refer to the left column 

(1=1 pulse) 



5. MOTION PARAMETERS 

.1.3 List of Motion Monitoring Parameters 

These parameters are used for themotion 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 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. 

Name 

RUN Status 
(RUNSTS) 

Servo Driver Status 
(SVSTS) 

Calculated Position 
in Machine 
Coordinate System 

(CPOS) 
Reserved 
Machine Coordinate 
System Latch 
Position 
Machine Coordinate 
System Feedback 
Position 

(APOS) 

Reserved 

Out of Range 
Parameter Number 

(ERNO) 

Resewed 

Table 5.3 List of Motion Monitoring Parameters 

servo. For details, refer to the Z Se~ies 
User's Manual (SIES800-26.2). 

IWflflOA 
I - - - 

IWflflOE 
lWODOF I to64 Motion setting parameter No. Valid when the 

parameter setting error 
101 to 148 Motim fixed parameter No.+l00 (Bit 1 or 2 of IWOOOO) 

is ON. 
lWflOl0 

I - - - 
IW0013 



Name 

dotion Command 
lesponse Code 

(MCMDCODE) 
dotian Command 
itatus 

(MCMDSTS) 

dumber of Digits 
3elow Decimal 
hnitor 
(DECNUMM) 

'asition Control 
status 

(POSTS) 

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

I I 
VCD14 0 to 65535 Motlon commana curreply unoer exemlion 

(Details are the same as OW0020 ) 

I Cccmand execution flag 

Ahways valid 

BUSY 
HOLDL 
DEN 
ZSET 
EX-LATCH 
FAIL 
ZRNC 

I Command hold completion ~o~ol/!/l/!/~~ 
Distribution completion 
Zero point setting completion 
External positioning signal latch completion 

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 re fereb unit = 0.001 deg 

mys I inch : One reference unit = 0.001 inch I .~ ....- . - -  ~ ~~ 

This parameter and the Reference Unit 
Seledion (motion fixed parameter No.17.) 
gives the minimum reference unit. However. 
the minimum unit of 'pylse" is not affected 
by this parameter. 

MCKL Machine lock ON 

PSET2 Second INP completion 

data load wmpletion 
-01 data load reoue - -  ~- ~ 

(OB002D2) is ON.' 

TPRSE . Preset request for number of POSMAX tums Valid when request for 
- completed ... , 

preset number of 
P O S W  turns (OBOI 

I .  . I 2D1) is ON. 

GEARM Electric Gear Selection 
0: Invalid 0 0 0 0 0 0  
1: Valid 

MODSELM Axis Selection 
0: Finitelength axis , 

' 
0 0 0 0 0 0  

1: Infinitelength ads 
~p ~ 

Resewed - - 
USRMONLR Electtic Gear Selection 

0: Invalid 0 0 0 0 0 0  
1: Valid 

. . 



5. MOTION PARAMETERS 

No. Name 

25 Machine Coordinat, 
Reference Position 

(MPOS) -+- 
27 Reserved 
29 POSMAX Monitor 

(PMAXTURN) +-- 

Monitor information 
USRMON 

(ALARM) 

Output Monitor 
(RVMON) 

Table 5 

Register No 

-ist of Motion Monitoring Parameters (Cont'd) 
I 

Setting range, 
Bit name 1 1  Meaning 

For units of pulse, 1=1 pulse. 
Updating not to be performed during machin, 

Set the number of digits to the right of the 
decimal mint of reference 
(~mmple) 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 

Counted up or down evety time the number 
exceeds POSMAX. (To be initiai~zed to '0- at 

(The move command has been issued 

I - Refer to the servo driver manual. 

I - Refer to the servo driver manual. 

to 2J'-1 1.1 reference uniVs 
(for system use) 

Always vaiid 

Always valid 

Always vaiid 

Uways vaiid 

h a y s  vaiid 

ilways vaiid 

dways valid 



Name 

Cn Constant Read 
Data (CNMON) or 
Position Buffer Real 
Data 

Position Reference 
Output Value 
Monitor 

(XREFMON) -- - 

Reserved 
Calculated 
Reference 
Coordinate System 
Position 

(POS) 

Resewed 

Lower-place Two 
Words of Encoder 
Position at 
Shutdorm 
Upper-place Two 
Words of Encoder 
Position at 
Shutdown 
Lower-place Two 
wwds of Pulse 
Position at 
Shutdown 
Upper:place Two 
Words of Pulse 
Position at 
Shutdown 

Table 5.3 List of 

Register No. 
Selling range/ 

Bit name 

a" to 2"-1 

Motion Monitoring Parameters (Cont'd) 
I Motion Command Ccds 

(ow002o) 

6 g E ~ p  .- - . - = g g 3 z  a 

L e s  
s E 
Y 0 

Valid when wsition 

Meaning 

be position buffer data is copied when the 
sition buffer reading (OB0021F) = 1. ' 

- 
=I reference unit : 

- 

hese parameters are used for ABS system 
,finite-length position conlrol. 
Encoder position at shutdorm' and 'Pulse 
osition at shutdown" are called ABS infinite- 
ingth p i t i o n  miml data. 

luffer reading data 
)WOO21 F = 1 

Ways valid 

Always valid 

Valid when "absolute 
encode? is selected b) 
motion fixed parametel 
No. 3 'Encoder 
Selection'; 'infinite- 
length aAs' is selectec 
by motion fixed 
parameter No. 17' 
'Motion Controller 
Function Selection 
Flags'; and the Zero 
Point Selling Cornpieti 
(1800153) is ON. 



Pulses per Rotation I I W P P ~ )  

Selection 
(SIMULATE) 

Table 5.4 Details of Motion Fixed Parameters 

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 (OW0001)" is ON. 
Be aware that if any motion fixed parameter is changed, position information, etc., will be 
initialized. 

No. 
1 

3 

5 

7 

8 

Atid also, the motion monitoring parameten (IW0000 to IWDD3F) are not updated. 
However. '0' is stored to the running status (IW0000). 
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 (= O)." 
However, be sure to set the pulse output maximum frequency even when no axis is 
used. 
Designate the pulse enmder type: incremental enmder (= 0). absolute encoder (= 1) 
or absolute encoder of incremental tvoe C 2). 

- - .. 
Designate corresponding to the machine in use (pulse taking method). 

AlB pulse method multiplied by I (= 4) 
' AlB pulse method multiplied by 2 (= 5) 
' N B  pulse method multiplied by 4 (= 6) 

Name 
Axis Use Selection 

(USESEL) 

Encoder Selection 
(ENCSEL) 

Pulse Counting Mode 
Selection 

(PULMODE) 

Rated Motor Speed 
Setting 

(NR) 
Number of Feedback 

0 
llncrernental .. . , 

The initial value is 'incremental enmder" (= 0). 

- 

- 

>...~ - 
encoder) 

The lnltlal value 1s 'AIB pulse method mull~pl~ed by 4' (= 6) 1 

Designate the pulse munting method. There are three pulse cwnting methods as 
fdlows. 

Set the number of rotabons at tne rated (100%) rotatton m umts d 1 dmtn Set 

The initial value is 3000 rlmin. 
Set the number of feedback pulses per motor rdation. 
Set a multiple of 4 within the range between 4 and 65532 (PR). 
Set corresponding to the machine in use (encoder specifications). 

The initial value is "normal operation mode" (= 0). I 1 

6(A/B X 4) 

3MK) 

2M8 

The init~al value e 2048 P/R (= 2048). 
Des~gnate the running mode. If 's~mdabon mode'ls selectw, simulated values are 
reportea to the motion monitonng parameters (position monltor, etc) without actually 
COnWCtmg with the servo driver. Use l for debugging appliwtion programs. 

corresponding to the machlne In use (motor speclfiwt~ons) 1 
0 (Normal ' 

operat~on) 



~, . . 

: Table 5.4 ~etai ls of Motion Fixed Parameters (Cont'd) 

- 
lot 
el6 
;v 
lit Reference Unil 

Selection 
(CMD-UNIT) 

Electtic Gear 
Selection 
(USE-GEAR) 

b i s  Selection 
(PMOD SEL) 
Resewed 
Positive Software 
Limit Selection 
(USE-SLIMP) 

Negative 
Software Limit 
Selection 
(USE-SLIMN) 

Oventde 
Selection 
(USE-0'4 

Resewed 
Servo Driver 
Transparent 
Command Mode 
(THROUMOD) 

Resewed 
Interpolation 
Command 
Segmept 
Distributing 
Function 

Description 
>mvides function selection such as invalidlvalid of a function. 

jelect the unit of the reference to be input. The units for reference available 
3re pulse, mm, deg. and inch. 
rhis unit selection and setling of the motion fixed parameter No.18, 
'Number of Digits Below Decimal Point' will give a minimum reference unit 
3" which this mcduie can be referenced. 
;so ref& to3.l (1) 'Reference units.' 
jelect whether or not to use the function of the electronic gear. Refer to 3.1 
[2) 'Electronic gear," for the electronic gear. . 
rhis is invalid when the reference unit selection is the ~u lse  (= 0). ~ ~~ ~- ~~~ . . 
in this case, set this selection to invalid (= 0). . . 
Select ether the finite-length axis (= 0) or infinitelength axis (= 1). 
Refer to 3.1 (3) 'Ads selection," for lhe finitelenath aislinfinitelength axis. 

- 
Select whether or not to use the funcbon of the poslbve Software tlmlt 
Semna tn,s selectlon to lnvai~d (= 0 )  mll not allow the posltlve software lhmlr 
to wti. When this bit is set to &d (= 1) andwhen z i m  point return has 
been acmmplished (the Zem Point Return Completion Status, IB00156, 
of the motion monitoring parameter is 'ON"), the software limit function is 
 valid^ -. 
Th~s selectlon IS lnvalld when the aus selecuon (Blt 5 of the Motlon 
Controller Funcbon Seiecbon Flags) 15 set to the lnfmle-length aus (= 1) In 
this case set it to invalid (= 0). 
Select whether or not to use the function of the negative software limit. 
Setling this selection to invalid (= 0) will not allow the negative sohare limil 
to work. When this bit is set to valid (= 1) and when zero point return has 
been ac.mmplished (the Zero Point Return Completion Status. IB00156. 
of Ule motion monitoring parameter is'ON7, the sofhvare limit function is 
valid: 
This selection is invalid when the a i s  selection (Bit 5 of the Mdion 
Cantroller Function Selection Flags) is set to the infinitelength &s (= 1). In - ~ 

this case set it to invalid (= 0). 
Select whether or npt to use the function of the oventde function. 
When set this to invalid (= 0). 'Override" b fixed. 
Also refer to 3.1 (6) 'spied ieferences.' 
(Nde) The override means a function to 'change, to use" the setting of the 

feed speed. - 
In this mode, the set MECHATROLINK servo mmmand is sent to the 
SERVOPACK as it is. For MECHATROLINK, refer to the Z Series SGMC 
ISGD-ON Useh Manual (SIE-S800-26.2). the High-speed Field Netviurk 
MECHATROLINK System Useh Manual (SIES800-26.1). and the High- 
Speed Field Network MECHATROLINK Servo Command Usefs Manual 
(SIE-S8W-26.2). 
Under the MECHATROLINK servo command, command data is sent by 
using the motion selling parameters from OW0030 to OW0037  (16 
bytes), and response data is received by using the motion monitoring 
parameters from IW0030  to IW0037  (16 bytes). - 
Be sure to set this bit to "valid" (= 0) when using any interpdation-based 
motion command (INTERPOLATE, ENDOF-INTERPOLATE, or LATCH) 

(Pulse) 

(Invalid) 

(Finite 
!ngth axis) 

(Invalid) 

(Invalid) 

I (Invalid) 



5 .  MOTION PARAMETERS 

- 
NO. - 
18 

- 
19 

- 
21 

- 
22 

- 
23 

- 
25 

- 
27 

- 
29 

- 
31 

Travel Distance per 
Machine Rotation 

(PITCH) 

Sewornolor Gear Ratio 
(GEAR 

MOTOR) 

Machine Gear Ratio 
(GEAR- 

MACHINE) 

Infinitslength Axis 
Reset Position 

(POSMAX) 

Maximum Number of 
Absolute Enmder 
Turns 

(MAXTURN) 
Positive Software Limit 

(SUMP) 

Negative Sofware Limit 
(SLIMN) 

Zem Point Return 
Method 

(ZRETSEL) 
Resewed 

Table 5.4 Details of Motion Fixed Parameters (~bnt'd) 
Description 

Set the number of digits to the right of the decimal point of the reference unit to be 
input. 
This settlng ana the settang of selecbon for the reference un!t (Bit 0 to 3 af the MoUon 
Conrmiler Functlon Selecbon Flags) mli gave a mlnlrnum reference unlt by whch thts 
module can be referenced. 
Also refer to 3 1 (1) 'Reference unit.' 
Thls is a parameter which represents the amount of loao movement per rotatlon of the 
load ads. 
Set the value of the amount of load movement divided by the reference unit. Refer to 
3.1 12) 'Eleclmnic aea? for details. 
selling the ~leclmnic gear siection (Bit 4 of the Motion Contmller Function Selection 
Flags) la invalid wiil make it invalid. 
In this case, set the initial value. 
This is a parameter to set the gear ratio b e h e n  the motor and load. 
Set the gear ratio on the motor side to this parameter in the unit of per mtation. 
Setting the Eleclmnic gear selection (Bit 4 of the Motion Controller Function Selection 
Flags) to invalid will make it invalid. 

tor and load. 
d side to this parameter in the unit of per mtation. 

Selling the Electronic gear selection (Bit 4 of the Motion Contmller Function Selection 
Flags) to invalid wiil make it invalid 
In thls case. set the lnltlal value 
Sehlng the m s  selection (811 5 of the Mot,on Contmller Funcuon Seiectnon Flags) to 
the infinitelength axis requires the setting of the reset position for per mtation.Cietting 
it to the finitelength ads will make it invalid. In this case, set the initial value. 
Also refer to 3.1 (3) 'Ads seleclion.' 
When using the absolute encoder, set its maximum amount of turn. 
Refer to the SERVOPACK manual. 

Settlng the posltve software llmlt selecbon (Btl7 of the Mollon Conlroller Funct~on 
Selecbon Flags) IS set lo valla, set the postwe software llmlt value Settlng it lo lnvahd . 
will make it invalid. 
In this case, set the initial value. 
When this bit is set to valid (= 1) and when zem point retum has been accomplished 
(the zem point retum completion status, IBD0156, of the motion monitoring 
parameter is 'ON"), the software limit function is valid. 
This selection is invalid when the ads selection (Bit 5 of the Motion Controller 
Function Selection Flags) is set to the infinitelength axis (= 1). 
In this case set it to invalid I= 0). 
Setting the negative s o b r e  limit selection (Bit 8 of the Motion Controller Function 
Selection Flags) is set to valid, set the negative 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 zem point return has been accomplished 
(thezem point retum completion status. lB00156, of the motion monitoring 
parameter is "ONW), the software limit function is valid. 
This selection is invaiid when the axis selection (Bit 5 of the Motion Controller 
Function Selection Flags) is set to the infinite-length axk (= 1). 
In this case set it to invalid (= 01. 
Set the zem point retum method on zem point retum. 
Refer to 3.4, 'Zem Point Retum' for details. 

Initial value 
3 

10000 

Z(DEC+ZER( 
signal) 

0 



5.2.2 Details of Motion Setting Parameters 

NO. - 
1 

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. 

Name 

UJN Mode 
settings 
(RUNMOD) 

Table 5.5 Details of Motion Setting parameters 

I Control Mode I 1 
(PCON) 

3 to 5 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 Erpr (BR 1 of IW 

n n o o  RUN Status) 
~ 

(2) Alarm (llDD22) 
7 Reserved Set '0.' 0 
8 Motion Set whether used or not to use the Motion Command 1 (Used) 

Command Code (OW0020). 
Code Use Be sure to set '1' for this module. 
Selection 
(MCDSEL) 

9 Zero Point Set the direction for zem point return on Zem Point 0 
Retum Return (DEC + ZERO signal). 
Direction 0: Returns to zem point in the negative direction (in 
Selection the direction of position pulses to be reduced). 
(ZRNDIR) 1: Retums to zem point in the positive direction (in the 

direction of position pulses to be increased). 
Also refer to 3.4. "Zem'Point Retum.' 

10 to 15 Resewed Set '0." 0 



5.  MOTION PARAMETERS 

- 
-- 

I 

3 Resewed 

Name 

Machine 
Coordinate 
System Zem 
Point Offset 
Setting 

(ABSOFF) 

Resewed 

Linear 
Acceleration Time 
Constant 

(NACC) 

Resewed 

Register No 

owOOo1 

Table 5.5 Details of Motion Setting Parameters (Cont'd) 
Setting range1 

Bii name Desuiption 
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. 

(RUN) 
Resewed 
Position 
Reference Valu 
Selection 
(USE-BUF) 

S~eed Referent 

'wition 
ieference Type 
XREFTYPE) 

f the bits are show below. 
Useo for Servo ON signal of the servo oriver. 

Set '0." 
Select the reference method for the wsition reference 
data. 
0: Represents that the position reference data are 

those of OL0012. The position reference data is 
set to OLD012. 

1: Represents that the position reference data are 
position buffers. The position buffer No. is set to OL 
0012 .  At this time, the position data is reauired to 
nave been set to tne aes~gnated posltlon buffer ho 

Refer fo 3 1 (4) 'Poslt~on references' for deta~ls 
Select tne reglster No and unlt of speed reference 
value of the feed speed 
O: Set the rapid feed speed to 0 ~ 0 0 2 2 .  
1: Set the rapid feed SDeed to OWnn15. 

~ 

Refer to 3.1 (6) '~peeo'references' for aetails. 
Select the data type of the posltion reference data 
0: Tho position reference (0~0 ,112)  follows the 

absolute position metnod. 
1: The position reference IOLC012l follows the -- 

incriment addition methrvl~ .. .- 
Refer to 3.1 (4) 'Position references' for details. 
sat -n " 

Set '0." 

The position information can be offset only by means 
of the setting value of this register. 
This is valid even during RUN, however, 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 damage due to 
ntelference and possible acddents. 

Set '0.' 

Set the linear accelerafion time. 
Set the acceleration time to reach fmm 0 9b to 100 % 
:the rated rotation speed). 
The data set here is reflected in the SERVOPACK Cn 
:onstant 'Second Linear Acceleration/deceleration 
rime Constant (Cn-0020)'when the Motion Command 
:ode (OW0020) = 10. 

Set *O: 



Name 

osilion Loop 
iain Setting 

:eed Forward 
;ain Setting 
(KO 

ieference Setting 
XREF) or 
aosition Buffer 
Number 

Filter Time 
Constant 

(NNUM) 

Speed Reference 
Setting 

(NREF) 

Resewed 

Soeed Loop Gair 

Resewed 

Table ! 

iegister No. 
Setting rangel 

el the posilion Imp gain in the servo System. 
osition loop gain is needed to set response 
erforman& f i r  the servo System 
he followina are seitind auidelines 

1) 
When the 
movement 
averaging filter 
is used, 

0 lo 5100 
(0 = I =without 
finer). 
(2) 
Exponential 
 acceleration^ 
deceleration 

0 to 65535 
0 to 32767 

I I Excellent response 
(Watch fw hunting.) 

I L o r d i ~ r y  response 

Details of Motion Setting Parameters (~ont'd) 

- 
S 
P 
PI 
T 

s 
ir 
T 
C 

h -- 
F 
C 

F 
v 

1 
< 
I -- 
I 
I 
I 
I 

-1 
1 

-- 

-. 

-. 

-. 

- 
.et an aaamoriate value for the machine rigidity. - . - - - - 
lertia, and type of Semmotor. 
he data set here is reflected in the SERVOPACK Cn 
onstant 'Position Loop Gam (CR001A)" when the 
dollon Command Code (OWOn20) = 15. 
teduces oosition~ng time by applying feea forward - 
Mltrol. 
teference position and actual position error decrease 
vith higher settings. : 

The data set here is reflected on the SERVOPACK Cn 
mstant "Feed Forward Gain (Cn-001D)" when the 
iotlon Commana Coae (OW13J20) = 16 
iet the oosmon reference value . -~ ~ 

:are s h h d  be taken because the setting data will ~- ~ 

,ear a dierent meaning accading to the position 
?eference Value Selection (OBOOOOC) and Position 

Gfer to 3 I ii) 'boslhon references ' 
Set the tlme constant to use the movement averaglng ~ 

Blter or the exponentialaccelerationldeceleration filter. 
Set the type of the filter by the Filter Type Selection (Bi  
4 to 7 Of OW0021). 
The data set here is reflected in the following when thl 
Mdion Command Code (OW0020) = 12. 
(i) SERVOPACK Cn wnstant 'Average move time (Cn 
0026)" when bit 4 to 7 of OW0021 = 2 (movemer 
averaging filter). 
(ii) SERVOPACK Cn constant 'Exponential 
acceleration/deceleralion time constant (Cn-OO2E)" 
when bit 4 to 7 of OW0021=1 (exponential filter). 

When the Speed Reference Value Selection ( O B n o  
01D) is set to "I., set the rapid feed speed in the Unit a 
0.01% (the proption against the rated rotation 
speed). 
Also refer to 3.1 (6) 'Speed references." 

Set "0.' 

Set the proportional gain of the speed Imp. 
The data set here is reflected in the SERVOPACK Cn 
constant 'Speed loop gain (Cn-0004)' when the Motior 
Command Code (OW0020) = 14. 
Set "0.' 

Initial value 

lO(30.0) 



~~ - 

Name 

Motion Command 
W e  

(MCMDCODE) 

Motion Command 
:ontrol Flags 

(MCMDTRL) 

Table .. . 

Register No. 

3W0020 

5.  MOTION PARAMETERS 

The motion functions available are Positioning I (POSING). Extemal wsitionina (EX POSINGl Zero 

5 Details of Motion Setting Parameters (Cont'd) 

.. -~ ~ 

bin1 retum (ZRET), interpolatG (~~TERPOLATE). 
Constanl speed feed (FEED). an0 Constant step feed 
(STEP). 

Setting range1 
Bit name 

0 to 65535 

The final interpolation segment 
(ENDOF-INTERPOLATE) is intended for motion 
functions which are not needed. 
Setting the move command by this register when 
SVCRN (IBOOOO8) is 'OFF" will result in an alaml. 

Desuiption 

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

I Refer to 3.2. "~ositibning' through 3.9. 'Zero Point 
I Setting' for details. 

Set a supplementary hrnction of the motion mmmand. 
Command Hold I Valio when the mot:on command l O W m  1201 is at tne . -- ,~ ~~- 

posltlon.ng and constant step feed. 
When thls blt 1s tumeo ON during the axh movement, I ' ' . 

I the axis is decelerated to stop. 
On completing the suspension, the hold completion (IB 
00151) is tumed 'ON.' 
When this bit is turned back to 'OFF' in this conoltion. 
the suspension is released to restart the positionmg 

~7 ~~- 

When th16oit is t ine0 ON d&ng the axis movement. 
the axis is decelerated to stop 
BUSY (1800150) is tumed 'ON" during abon and 
tumw 'OFF at the time of completing abort. 
Refer to the relevant iiem of each motion function for 

Command Abort 
(ABORT) 

I ?i-&rtthe constant speed feed. set the motion 

operation. 
Refer to the relevant item of each motion function for 
suspension. 
Valid when the motion mmmand (OW0020) is at the 
Positionino. Zero mint return. and Constant steo feed. 

Direction of 
Movement 
(DIRECTION) 

Speed Loop 
PlPl Switch 

I m m a n d  to NOP to allow for the same fundion. 
I Vallo when the motion mmmano (OWfln20) IS at 
I Constant speed feed and Constant step feed: 
I Designate the direction of movement. ' 

0: Forward direction 
1: Reverse direclion 

I Designate the Smed loor, control method 

Initial value 

(P-Pl) 
Filter Type 
Selection 
FILTERNPE) 

Reserved 

1: Pmntrol 
Set the type of the accelerationldeceleration filter. 

0: No filter available 
1: Exponential accelerationldeceleration filter 
2: Movement averaging filter 

Setting '1' or '2' will make the filter time canstant (OW 
0014)  valid. 
The data set here is valid when the motion command 
code (OW0020) = 13. 
Set '0: 



Uo. I Name 

Control Flags 
(MCMDTRL) 

Positioning Travel 
Distance 

(EXMDIST) 

Distance 
STOPDIS 

STEP Travel 
I Distance' 

Table 5.5 Details of Motion Setting Parameters (Cont'dl 

Register No. Setling range1 
Bit name 

Position Buffer 
Write . 
(BUF-W) 

Position Buffer 
Read 
(BUF-R) 

By tum~ng ON tnls b11, the data set to the Posltlon Buffer 
Write Data lOLnn3A) IS stored m the oosttlon buffer . -- 
set bythe position bufier access NO. ( o ~ n n w  as 
absolute position data 
Also refer to 3 1 (4) "Posltlon references ' 
BY turnlnq ON tnls blt, tne data set by the Posltion 
B&erA&ess No. (OL0038) is read and stored in the 
Position Buffer Read Data (OL0028). 
Use it foi checking the position stored in the position 
buffer. 
It should benoted that it takes 2 scans from the issue 
of the read command (this bit is turned 'ON') until the 
data is stored at the Position Buffer Read Data ( I L 0 0  
28). 

. 

Also refer to 3.1 (4) 'poiition references.' 
When the Speed Reference Value Selection ( 0 6 0 0  
OIDI is set to "0". this bit allows for settina the m i d  
~ -, - ~~ ~ . 
feed speed in Ion reference unit I min (nthe number 
of digits below decimal polnt). 
For each setting unit. 

For units of pulse : 1=1000 pulselmin 
For units of mm : 1=1 mdmin ~ .~ . - 

For units of deg : 1=1 deglmin 
For units of inch : 1=1 inchlmin 

Set the stoooino distance afler inout of the LATCH 
signal (exl&a~positioning signai) in the Exlernal 
positioning (U(-POSING) mode. 
The unit should correspond to that of the 
SERVOPACK. 
This parameter is used by the system. Do not use it. 

Valid when the motion command(OWO020) is at the 
constant step feed. 
Set the amount of movement in the 1 reference unit 
Refer to 3.1 (1) 'Reference unit- for the reference unit. 
Set '0: 
An override value is set:when the Override Selection 
(Bit 9 of the Motion Controller Function Selection Flags) 
of lhe motion fixed parameter is set to Valid.' 
'Ovenide" means changing and using the setting value 
of feed speed. 
For example, the speed reference setling is multiplied 
(100 % = 1.0) by the value set by this register to take 
this result as the speed'reference. 

Initial value 



5.  MOTION PARAMETERS 

Name 

Position Control 
Flags 

(POSCTRL) 

Register No 

3W0U2D 
bits. The bit cor 
Machine Lock 
Mode Setting 
(MLK) 

Table 5.5 Details of Motion Setting Parameters (Cont'd) 
Setting range1 

Bit name Description Initial value 

I Selects a function related to the position information controlled by this module. Made up of 

Calculated Position in Machine Coordinate System (IL 
0 0 0 2 )  is updated, however, this is a mode where the 
actual control a*s is locked and disabled to move. 
This bit becomes valid afier the comoletion of issuino 

Request for 
Preset Number 
Of POSMAX 
Tums 
(TPRSREQ) 

ABS System 
Infinite-length 
Position Control 
Data Load 
Request 
(ABSLDREQ) 

Resewed 
Servo Driver 
User Monitonno - 
Information 
Selection 
USRMONSEL) 

number of POSMAX tums ( 1 ~ 0 0 ; ~ )  us in i th i  data 
set by the Preset Number of POSMAX TUGS Data (OL 
0030).  
Use this bit to reset to '0." 
This is valid when the motion fixed parameter "Encoder 
selection" is set to 'absolute encoder" I= 1) and the 
motion fixed parameter  xis selection"(Bii 5 of the 
Motion Controller Function Selection Flags) is set to 
"infinite-lenath axis" I= I\. 
By turning b~ this bit.ihe position information that is 
controlled by this module is updated according to the 
data set to the Encoder Position at Shutdorm (OLOO 
38. OL003A) and the Pulse Position at Shutdown (OL 
O03C. OLOU3E). 
9-t .n -. 
By designating this parameter, the following position 
information in the MECHATROLINK servo can be 
monitored 

coordinates tem 
Position error 
Feedback position in the machine 
cwrdinate s tem 

d 

The information is monitored to IL0020. 
Code 

.I 

., I coordinate  system^ 

Description 
Reference position on the reference 
coordinate system 
Machine reference position in the machine 

7 

c 

Feedbackspeed 
Reference speed 
Final target reference position 
Torque reference 

- 
- 

F 

wordlnate System 
Internal reference positlon In the reference 
coomhale system 
Internal reference position in the reference 



Name 

Norkpiece 
hrdinate 
System Offset 

(OFFSET) 
'reset Number of 
'OSMAX Turns 
l a b  

(TURNPRS) 

Second ln- 
nsitim Width 

(INPWIDTH) 

!em Point 
'osition Output 
Yidth 

(PRETWIDTH) 

'ositioning 
hnpletion Ched 
?me 

(PSETTIMB) 

;em Driver Cn 
:mstant No. 
Cn-NO) or 
:urrent Servo 
)liver Alarm 
donitor No. or 
Servo Driver 
Uarm History 
donitor No. 

:n Constant 
:hange Data 

Table ! 

Register No. 

3L002E 

)LO030 

3W0032 

3W0033 

I 

3W0034 . . 

3W0035  

DL0036 

i Details of M 
Setting rangel 

Bit name 
-2'" to zJ'-1 

 to 2"'-i , 

.. . 

I to 65535 

It065535 

~. . 
I to 65535 

) to 65535 

on Setting Parameters (Cont'd) 

Desaiption 

Set "0' as the initial value. . . 

Turning 'ON' the preset request for the Number of 
POSMAX Turns (OB002D1) allows for presetting the 
Number of POSMAXTurns ( I a 0 1 E )  using the data 
set by this register. . 
used also for resetting to "0: 
Set the range where the second INP completion (Bit 2 of 
IWOD17) is turned ON. 
When lssulng 1s completed (IBUn152 1s ON) and O r ;  
lcunenl wsltlon lILULlO8kreference wsnlon on the . - -  

kachind coordinate sistek (1~0008 j l~second  in- 
position width (OW0032). the second INP completion 
(IB00172) is turned ON. 
Set the range of zero point position. 
When Odlset pmition in the machine coordinate 
system (IL~O18)l5zero point position output width 
and the zero point return status (1800156) is ON, the 
zem point position (lB00171) is turned ON. 
Set the threshold value to detect the positioning time 
over (Bit 6 of lL0022)  (1=1 ms). 
Afler issuing is completed (Bit 2 of IW3n15 is turned 
ON). if the wsiiionino mmdetion sional (Bit 13 of IWO -. . - .  - 

000) is not turned ON even with this range exceeded, 
the alarm 'Positionina time ovef is dven. 
If '0' 0s set, thls checi 1s not perfo&ed 
Set '0' d oetectlon of the posluontng tune over IS not 
wanted 
There are tnree ways to use as follows 
11) Servo dnver Cn constant No (Cn NO) . . 

This is valid when !he motion &mihand (OW0020) 
is CN-RD (= 17) or CN-WR (= 18). 
Bit 0 to 11: Cn constant No. 
Bit 12 to 15: number of words 

(2) Servo driver current alarm monitor No. designation 
This is valid when the motion command (OW0020) 
is ALM MON f= 19). 
~ e s i ~ n & e k t l k  the range between 0 ano 5. 
The alarm m e  of the designated monitor No. is 
monitored to I W O D 4 .  

(3) Servo driver alarm history monitor No. designation 
This is valid when the mdon command (OWDD20) 
is ALMHIST MON 1= 20). - 
Designate i i thln th; range between 0 and 9. 
The alarm code of the designated monlfor No IS 

monitored to IW0024. 
This is valid when the motion command (OWOO20) is 
CN WR (= 18). 

Initial value 

0 

0 

0 

10 

0 

0 

0 



5. MOTION PARAMETERS 

- 
No. - 
57 

- 
59 

- 

l n  
: r 
i 

Name 

Lower-place Two 
Nords of Encoder 
'ositian at 
Shutdown or 
"osition Buffel 
4ccess No. 

Upper-place Two 
Wolds Of 
Encoder Position 
at Shutdown or 
Position Buffer 
Write Data 

.ewer-place Two 
Nods of Pulse 
'osition at 
Shutdown 

iigher-place Two 
Nords of Pulse 
'osition at 
Shutdown 

Table : 

Register No. 

DL0038 

i Details of N 
Settina ranoal 

In Setting Parameters (Cont'd) 

Desaiption 

3e aware that there are two ways to use as follows: 
1) Lower-place Two Words of Encoder Position at 

Shutdown 
This is valid when the motion fixed parameter 
'Enmder selection' is set to 'absolute encoder" (=I) 
and the motion fixed parameter 'Axis selection" (Bit 
5 of the Motion Controller Function Selection Flags) 
is set to 'infinite-length axis" (=I). 
When the request to load the ABS System Infinite- 
length Position Control Data Load Request (Bit 2 of 
OWOOZD) is ON, the data set to this parameter is 
handled as the Lower-place Tvvo Words of Enmder 
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 OWO021: 
is ON or when the Position Buffer Read (Bit 15 of 
OWUO21) is ON. 

3e aware that there are two ways to use as follows: 
1) Upper-place Two Words of Encoder Position at 

S h u t d m  
This is valid when the motlon fixed parameter 
'Encoder selection' is set to "absolute enmder" (=I) 
and the motion fixed parameter '&s Selection' (Bit 
5 of the Motion Controller Function Selection Flags) 
is set to "Infinite-lenqth axis" l=lI. 
When the ABS ~ysiern lnfiniielength Posilion 
Control Data Load Request (Bll 2 of OW002D) is 
ON, the data set to this paraheter is handled ai the 
Upper-place Two Words of Enmder Position at 
Shutdown. 

2) Position Buffer Write Data 
When the Position Buffer Write (Bit 14 of O W n n  
21) 1s ON. the data set to th~s parameter 1s wniien in 
the posltlon buffer deslanated bv OLCln38 as 
absolute position data.- 

ihis is valid when the motm fixed parameter "Encoder 
ieiection' is set to "absolute encoder" (=I) and the 
notion fixed parameter "Axis Selection' (Bit 5 of the 
vlotion Controller Function Selection Flags) is set to 
infinitelength axis" (=1). 
Nhen the ABS System Infinite-length Position Control 
lata Load Reauest (Bit 2 of OWfl02DI is ON. the datr - ~ 

;el to thls p imete;  is handled as the iower-piace Twa 
NomS of Pulse Posit~on at Shmaown. 
h i s  Is vahd when the motlon fixed Darameter 'Enmer 
;election' is set to 'absolute encoder' (=I) and the 
notion fixed parameter 'Axis Selection' (Bit 5 of the 
&Jotion Controller Function Selection Flags) is set to 
'infinite-length axkW(=1). 
Nhen the ABS System Infinite-length Position Conbol 
)am Load Reauest (Bit 2 of OWn02DI is ON. the datr . . -- 
Set lo thls parameter IS handle0 as the Vpper-place Tm: 
Nods of Pulse Posnlon at Snutdown 

Initial value 



5.2.3 Details of MotionMonitoring Parameten : 

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 axc 
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 ~ i s t  of Motion Parameters. 

Table 5.6 Details of Motion Monitoring Parameters 
-- - 

Register No. 

lwoooo 
qo. 

1 
- 
Bit 

- 

Name 

RUNStatus 
(RUNSTS) 

- 

Setting range1 
Bit name 

Reports the runnil 
Made up of bits. I 
Resewed 
Motion Setting 
Parameter 
Setting Error 
(PRMERR) 

Motion Fixed 
Parameter 
Setting Error 
(FPRMERR) 

Reselved 
Motion Controller 
RUN Ready 
(SVCROY) - 

Motion Controller 
RUN 
(SVCRUN) 

Resewed 
Positioning 
Completion 
Signal 
[POSCOMP) 
Resewed 

Description 

status of the module. 
bit configuration is shown below. - 
In setting the motion setting parameters (OW0000 to OW003F). 
this bit is tumed ON when setting is performed beyond the setting. 
range. . . 
The latest motion se~in~parameter No. h i c h  has caused the range 
over error is reoorted to the range over occurrence parameter No. (IM - 
OOOF). 
In setting the motionfixed parameters (OW0000 to OW003F). U 
bit is tumed ON when setting is performed beyond the setting range. 
The latest motion fixed parameter No. which has caused the ran 
over error is reported to the range over occurrence parameter No. (I 
nnon. 
6 K  biiis automatic+lly turned OFF when a proper motion fixed 
parameter is set hom CP-717. - 
The module is tumed ON at the completion of running preparation. - .  . 
~ h r s  bit is turned 'OFF 
(1) when a senous fatlure has oar red.  
(2) when the aas has been selected for no use (motion fixed 

parameter setting). 
(3) when an error has occurred in a motion fixed parameter Setting. 

and 
(4) while the motion fixeo parameter is being changed. 
Th~s bit is turnea 'ON' when the above SVCRDY (lB00007) 1s 'Oh 
in the position conbul mode (0800002  is 'ON') and the S e ~ 0 - 0 ~  
(OBOOOlO) is 'ON' (at the rise). 
When an alarm is on with this bit 'ON", the a ' s  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 bmmand. 

- 
This bii is turned "ON' on completion of poslioning. 



5. MOTION PARAMETERS 

Name 

Servo Driver 
Status 

(SVSTS) 

Calculated 
Position in 
Machine 
Cwrdinate 

Machine 
Coordinate 
Svstem Latch 
~Osition 

(LPOS) 
Machine 
Coordinate 
System Feedback 
Position (LPOSL 

Resewed 

3ut of Range 
Parameter 
Vwnber 

(ERNO) 

Table 5. 

Register No. 

L O O M  
LO006 

WOOOA 

- 
lit 

letails of Motion Monitoring Parameters (Cont'd) - 
Selling range1 

Bit name Description 

0 to 65535 Monitors the status of the MECHATROLINK servo. For details, refer to 
the Z Series SGMOISGD-ON Usefs Manual (SIE-S800-26.2). 
When monitoring this Parameter, take delays in communication into 
consideration. 

-Y' to 2"'-1 The Calculated position in the reference mrdinate system which the 
module controls is reported. The position data to be report4 to this 
register becomes usually the target position for every scan. 
Also refer to 3.1 (5) "Position monitoring." 

I detecting function. 

-2" to 2"-1 The feeaback posillon in the machtne coordinate system that IS 

controlled by this modhie 1s reported. 

:1) For the in the setting of the motion setting parameters (OW0000 to O W 0 0  
motion 3F) or motion fixed parameters, the latest parameter No. which has 
setting 1 been set beyond the sellinp ranqe is remhed. 
parameter 1 When a seiing, range overerror-has been detected in the settang of 
1 lo 64 the mohon settlng parameters (OWEID00 to OW003F). 1 to 64 s 

.. - ~. I reported as parameter No. 
2)  For the When range over error has been detected in the selling of the motion 

motion fixed fixed parameters, the motion fixed parameter No. added by 100 (101 
paF.y:ter to 148) is reported as a parameter NO. '"' " '4n 1 For example, when a setling range over error has been detected in 

settang the ilnear accelerabon ume constant (OW~CIOC). 00013 1s to 
be reported. When a settang range over error has been detected in the 
number of ratea mlatlon (a mouon fixed parameter). 00107 is to oe 

I reported. 
(Note) This is valid when the motion setting parameter selling ermr (180 

0001). or motion fued parameter setling e m  (1800002) mum. 
I ' For the causes of error occurrence, refer to the section of 

supplementary explanation. 
- - 

I to 65535 The motion command (OWfl020) under execulion is reported. 
Refer to OW0020  for motion commands. 

4 

Zeports the execution status of the motion command (OW0020). 
Uade up of bits. The bit configuration is as shown below. 
bmmand Reports the status of the motion mmand. 
ixecution Flag 0: Ready (Accomplished) 
wsv) 1: BUSY (under processing) 

I This bd is used in particular as status during suspension. 
:ornmand Hold Turneo "ON' when suspens!on has been finished. 
:omplelion Refer to each motion funion for the suspension hmction. 
:HOLDL) I 
Iistribution Turned "ON' when the issue of movement amount has been 
:omoletion wmoleted. 
DEN) 
!em Po~nt Turned "ON" when the Zero pant senlng (ZSET) IS lssued to the 
jettmg motlon command (OW0020) an0 completed. 
:omDletlon 



Name 

l o h n  Command 
itatus 

(MCMDSTS) 

lumber of Digits 
below Decimal 
donitor 

(DECNUMM) 
'osition Control 
ilatus 

(POSSTS) 

Machine 
cwrdinaie 
Reference 
Position 

(MPOS) 
Reserved 

Table 5 

iegisler No. 

)etails of Motio 
Setting rangel 

Bit name 
External 
'ositioning Signal 
atch Completion 
EX-LATCH) 

3mmand Error 
ind 
:FAIL) 

Zero Point Return 
:ompletion 
FRNC) 
ieserved 
I to 5 

Zem Point 
Position 
(ZERO) 

Second INP 
Completion 
(PSET2) 

ABS System 
Infinitelength 
Position Control 
Data Load 
Completion 
(ABSLDE) 

Preset request fol 
number of 
POSMAX tums 
wmpleted 
(TPRSE) 

Electronic Gear 
Se!ection 
IGEARM) 
Axis Selection 
IMODSELM) 
Resewed 
Servo wver Usel 
Monitoring 
lnfwmation 
Selection 
Response 

Monitoring Parameters (Cont'd) 

rhls blt IS tumed on upon wmpletlon of latchlng the extemal slgnal 
nDut when External poslbonlng (EX-POSING) 1s set to the mobon 
immand ( 0 ~ 0 0 2 0 ) .  

. 

rhis bit is also tumed on upon wmpletion of latching the extemal signal 
nout when internlation with ~osition detecting function (LATCH) is set 
oihe rnotlon wfnrnand ( 0 ~ f l h 2 0 ) .  
rumed 'ON' when an alarm has been given for a reason ouring the 
3xecution of move command (posiboning. wnstant speed feed, etc.). 
iunning is not allowea when this bit is 'ON.' 
Nhen this bit is 'ON'. turn the mr3lIon wmrnand (OWn020) to 'NOP' 
:emporarily. 
rumed 'ON' at the time of completion of zero point return or zero point 
setting. 
rumed :OFF' at the start of zero point retum. - 
The motion fixed parameter No.18. 'Number of Digits Below Decimal 
aoint*, is reported. . . 

at& to the wsition controlled bv the module. 
bit wnfigurit~on a show below- 
Turned 'ON' under the wndlbon of machlne lock 
When thls b8t 1s 'ON', the output of a wmmand pulse 1s not performeo 
GmsequenUy, the actual control aus is locked and held stopped. 
This bit is turned 'ON' when lhe zero point return is m wmplebon (I6 
EL1156 is 'ON3 and 0 6  , Machlne mminate reference pasihon (IL 
0 0 1 8 )  . 5 Zero point position output Hndtn (OWOU33). 
Thls bit is turnw 'ON'on wmplebon of issue (lB10152) is ON and 
when Current position (ILOnO8)-Machine mordinate system 
position (IL0018) S Sewnd in-posibon width (OWg032). 
Thls 1s valid when the motion fixed parameter 'Enmder selection' is se 
to *absolute encoder (= 1) and the mobon fixed parameter 'AMs 
selemon' (Bit 5 of the Motion Controller Function Selection Flags) IS 

set to 'infinite-length axis" (= 1). 
The bit is lumed on uwn  WmDletion of loading when the ABS System 
Infinite-length position Control Data Load ~ e q i e s l  ( 0 ~ 0 C 2 ~ 2 j ! s  ON 
The bit is turned OFF by turning OFF the ABS System Infinitelength 
Position Control Data Load Request (OBOCZD2). 
This is va,.o wnen the motlon fixed parameter 'Axis seledion'(Bit5 of 
the Mot;on Controller Fundion Selecl~on Flags) IS set to 'infinite-length 

Thk bit 15. ON after the presel completed when request for preset 
number of POSMAX tums(0BUC 12D1) is ON. 
This bit is OFF when iequest for preset number of POSMAX lums(0B 
002D1) is OFF. 
Data of the motion fixed parameter No.17, Bit 4'Eledmnic Gear 
Selection' is to be re*rted 

Data of the motion fixed parameter No.17. Bit 5 *Axis Selection' is to t 
reported. - 
The type of monitor, information of the value stored in I L 0 0 2 0  
St&. 

; 

The reference position in the machine mordinate system that is 
controlled by this module is reported. 
This data is not updated when the machine lock wndition ( IB001i  
is ON. . . -  
Also refer to 3.1 (5) 'Position monitoring." - 



Table 5. 

No. Name Register No. 

POSMAX Tums 
(PMAXTURN) 

Monitor Information 

(ALARM) 

letails of Motic 
Setting rangel 

Bit name 
I to P1-1 

-2J' to 2"'-1 

:mr 
SVERROR) 
'ositive 
hertravel 
OTF) 
Jegative 
hertravel 
OTR) 
'ositive Software 
.irnlt 
SOFT) 

Jegative 
$oftware Limit 
SOTR) 

Servo OFF 
SVOFF) 

5.  MOTION PARAMETERS 

Monitoring Parameters (Cont'd) 

Description 

The motion fixed parameter No.23. 'Infinite-length axis reset position 
( P O S W  is to be reported. 
Valid when the ads selection of the motion fixed Darameter [Bit 5 of 
the Motion Contmlier Function Selection Flags) i; set to theinfinite- 
lenath axis l= 1). " ~ ~- 

Tho~ bit mo;es ;p / d m  each time the motion fixeo parameter No.23. 
'Infinite-length M s  Reset Position (POSMAX)' is exceeded. 
Can be preset by the Preset Number of POSMAX Turns Data of the 
motlon setting parameter (OLDU30) or by the Request for Preset 
Number of POSMAX Turns (OBnClZDl). 
Montor informat~on of the MECHATROLiNK servo selected bv Bat 12 to 
15 of OW002D is stored 

blt confiqurason ~ishown below- 
A SERVOPACK alarm IS oetectea. 

- 
- 
- 

- 

Uarm information is reported. Running is not allowed except for the register being "0." 
The rise of the alarm clear (0800006) clears this resister to '0.' 
dade up of bits. The - 
SERVOPACK 

-- - 

-- - 

-- - 

.- - 

.- - 

- - 

For details of the alarm, refer to IW0024. 

Overtravel in the positive direction is detected by the SERVOPACK. 
(ROT signal ON) 

Overtravei in the negative direction is detected by the SERVOPACK. 
(N-OT signal ON) 

When the axis selection of the motion fixed Dararneter is at the finite- . ~ ~ ~ ~ - 

length ads. when the p0SiUve software limit of the motion fixed 
parameter is selected to be valid, and at the completion status of zero 
point retum (IBOC3156 is "ON'). 
(1) when the motion m m m a n i ( 0 ~ 0 0 2 0 )  is at interpolation. 

when the machine coordinate command position (iL0018) + 
stopping distance (OL0026) 2 Positive software limit value (the 
motion fixed parameter No.27). this bit is tumed "ON.' 

(2) when the motion command (OW0020) is at positioning, constant 
speed feed, or constant steD feed. and the machine coordinate 
command posltlon (lLTJU18) 2 Posltlve software I m t  value (the 
mOtlM fixed parameter No 27), thls blt 1s tumed 'ON.' 

Wnen the aus select~on of tne mobon fixeo oarameter 1s at tne finite- ~~~ ~ ~~~- 

length ads, when the negative s o h r e  limii of the motion fixed 
parameter is selected to be valid, and at the completion status of zero 
point retum (IB00156 is 'ON.), 
(1) when the motion command (OW0020) is at interpolation. 

when the machine coordinate winmand position (ILOD18) + 
stopping distance (OL0026) 2 Negative software liml value 
(the motion fixed parameter No.27), this hit is tumed 'ON.' 

(2) when the motion command (OW0020) is at positioning, constant 
speed feed, or constant ster, feed. and the machine cwrdinate 
command poslbon (IL0018) S Negatlve solware limn value 
(the motion fixed parameter No.29). thls blt 1s tumeo -ON.' 

At the PosltIon control mode (when OBOU002 1s 'ON') an0 when the - - ~ - 

S ~ W O N  (0B00010) is t u r k  "OFF', setting the move command 
(positioning or constant speed feed, etc.) to the motion command 
JOWOD20) will cause this bit to be tumed "ON.' 



Table 5.6 Details of Motion Monitorina Parameters (Cont'd) 
- 

Name 

Monitor 
(SVIOMON) 

39 Speed Reference 
Output Monitor 

RVMON 
41 Cn Constant 

Read Data or 
Position Buffer 
Read Data I:: 

Register No. Setting range1 
Bit name 

Positioning Time 
3ver 
TIMEOVER) 
?osltioning Travel 
Distance Over 
[DISTOVER) 
Filter Type 
Change Error 
[FILTYPERR) 
Filter Time 
Constant Change 
Error 
[FILTIMERR) 
Control Mode 
Error 
[MODERR) 
Zero Point Not 
set ... 
(ZSET NRDY) 
Reserved 
Servo Driver 
Synchronous 
Communication 
Error 
P D T  NRDY) 
Servo Driver 
Communication 
Error 
[COM ERR) 
Selvo Driver 
Command 
Timeout Error 
{SVTIMOUT, 
ABS Enmder 
Count Exceeded 
(ABSOMR) 
Reserved 

Monitors the I10 n 
Refer to the Z Ss 
P-OT 
N-OT 
DEC 
PA 
PB 
PC 
Not used 
Not used 
Not used 
BRK 
Not used 
-2J' to 2"-1 

! Description 

Afler issuing is completed, positioning is not completed within the time 
set by OW0034 'Positioning oomplelion check time." 

A movement order exceeding the limit value of the amount of 
positioning movement is given. 

The filter type is changed with issuing incomplete. 

The filter time constant is changed with issuing in-complete. 

This bit is turned 'ON" when the move command (positioning or 
constant speed feed, etc.) is set to the motion command (OW0020) 
In a mode other than the poslbon COntrol mode (OBClCl002 1s 'OFF') 
A movement order 1s glven wth the zero polnt unset 

- ~p-~ - 
A synchronous communication error of the MECHATROLINK servo is 
detected. 

A communication error of the MECHATROLINK servo is detected twic 
in succession. 

The command of the'MECHATROLINK s e ~ o  is not completed within 
the specified time. ' 

The amount of absolute encoder turn is beyond the range that can be 
handled by SVB. 

- 
Monitors the alarm code generated in the MECHATROLINK servo. 
Refer to the 2 Series SGMOISGD-ON User's Manual (SIE-S800- 
26.2). 
i tor  information of the MECHATROLINK servo. ~ - . ~ - ~ ~ 

es SGMOlSGDON User's Manual (SIES800-26.2). 
Forward rotation overlravei input 
Reverse rotation overtravel input 
Deceleration LS input 
Encoder Phase-A input 
Encoder Phase-B input 
Encoder Phase-C input - 

- 
- 

Brake condition output 
- 

System use parameter 

There are two meanings as follows: 
(1) when the position buffer read of the motion setting parameter (01 

0021F)  is "ON', the position data is read out fmm the position 
buffer designated by the posilion buffer access No. (OL0038) 11 
be stored in thiiregister. It should be noted that it takes 2 scans 
from turning "ON" the position buffer read command (0B0021F 
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 (OW0020) is 
CN RD (= 17). 



5.  MOTION PARAMETERS 

Name 

Position 
Reference Outpu 
Value Monitor 

(XREFMON) 
Resewed 
Calculated 
Reference 
Coordinate 
System Position 

(POS) 

Resewed 

Lower-place Two 
Words of Encode1 
Position at 
Shutdown 

(eposmL) 
Upper-place Two 
Words of Encode, 
Position at 
Shutdown 

(eWsmH) 
Lower-place Two 
Words of Pulse 
Position at 
Shutdown 

(aposmL) 
Upper-place Two 
Words of Pulse 
Position at 
Shutdown 

(eWsmH) 

Table 

Register No, 

IL002A 

Details of Motion Monitoring Parameters (Cont'd) 
Setting range1 

Bit name 
-2' to 24'-I 

- -. 

System use parameter 
Position command data output to the servo driver is stored. 
This bit is "0" under the machine lock condition (IBOO170 is "ON'). 

- 

Selecting the infinite-length axis (= I )  at the motion fixed parameter 
- 

"Axis selection' (Bit 5 of the Motion Controller Function Seledion 
Flags) gives a sense to this bit. 
The target position at each scan for the infinite-length axis is reported. 
Also refer to 3.1 (5) "Position monitoring.' 

- 

This is valid when the motion fixed parameter 'Enwder seledion' 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-lenqth axis" 1= 1). I 

set to 'infinite-lenolh axis" C 1). I ~, , 
Tne upper-place iwo woms of tne encoder position are reportea. 
This is valid when the motion fixed parameter 'Enmaer selenion' is 
set to 'absolute encoder I =  1) ana the motion Rxeo parameter .AMs 
selection" (Bit 5 of the ~oion.Controller Fundion Selection Flags) is 1 - - -  - .  
set to 'infi&4enoth axis' I= 1) I ~ - -~ , .,. 
The lower-Place fwo woms of the pulse Wsition are reported. 
This is valid when the motion fixed parameter 'Encwer selection- is 
set to "absolute encoder" (= 1) and the motion fixed parameter "Axis 
selection' (Bit 5 of lhe Motion Controller Function Selection Flags) is I , ~-~ - .  
set to 'infinite-length axis" (= I). 
The upper-place two words of the pulse position are reported. 



[Supplementary explanation] 
1. Causes of error occurrence fmed parameterlsetting parameter setting 

1 ua 1 65535. 
116 ( A value other than 0 and 1 is set to'Simulation Mode Selection.' 

I . A value other than 0 to 3 is set to 'Reference Unit Selection' of the 'Motion Controller Fundon 

(1) Fixed parameter setting errors 

selection Flags.' 
'Axis Selection- of the "Motion Contmller Function Selection Flags' is set to 'infinitelength axis' I 

IWOOOF 

101 
103 
105 

- 107 

( when a 15bit or more absolute value enmer  is used. 
I . A value other than 0 to 5 is set to'Number of Dlgits Below Decimal Pomt.' 

Cause of error owurrence 

A value other than 0 and I is set to 'Axis Use Selection.' 
Avalue other than 0 to 2 is set to "EncMler Selection.' . . 
-A value other than 4 to 6 is set to "Pulse Counting Mode Selection.' 
.A value other than 1 to 32000 is set to 'Rated Motor Speed Setting.' 
"Number of feedback pulses per motor rotation' is not a multiple of 4 within the range between 4 and 

1 118 I . The result of the calculation of 'G& ratio (motor side)x~umber of feedback pulses per motor 1 
119 

121 

rotation Xmuhiplier X lo1":'!" exceeds 2"-1. 
A value other than 1 to 2"-I is set to 'Travel Distance per Machine Rotat~on.' 

A value other tnan 1 to 65535 1s set to 'Selvomotor Gear Ratio.' 
. The result of the calculauon of 'Servomotor gear ratioXNumber of feeaback pulses per motor . ~ ~ ~ 

I rotation Xmultiplier" exceeds z3'-1. 
- 

ng parameter setting errors 

122 

123 
125 
131 

~veraging filter. 
A negative value is set to 'Speed Reference Designation." 
An overffow is caused when the 'Rapid Feed Speed' is converted to the command speed for the 

A value other than 1 to 65535 is set to 'Machine Gear Ratio.' 
. The calculation results ofthe 'Machine gear ratioXTraLel distance per machine rotation'exceeds 

2"-1. 
A value other than 1 to 2"-1 is set to 'Infinite-lengh Axis Reset Posiuon.' 
A value other than 1 to 2"-1 is set lo 'Madmum Number of Absolute Encoder Turns.' 
A value other than 0 to 3 is set to 'Zero Point Return Method.' 

MECHATROLINK servo. 
(value other than 1 to 20000 is set to "Speed Lwp Gain Setting." 
\n incorrect command is set to 'Motion Command Code.' 
\value other than 0 to 2 is set to'filter Type Selection.' 
. A negative value is set to 'Rapid Feed Speed.' 
An overnow is caused when the 'RaDid Feed Speed' is converted to the mmmand speed for the ~ ~ 

MECHATROLINK servo. 
A value other than 0 to 2'-1 is set to 'STEP Travel Distance.' 
An amount of movement exceeding the limit value of the amount of inaemental movement is set to 
'STEP Travel Distance" when the electronic aear is valid. 
A negative vahe is set to "Dvemde.' 
An 0;erflow is ca~sed dunng ovemde operation. 
A value other than 1 to 4095 .s set to 'User constant Cn' Wen the motion command CN-RDICN-WF 
is executed. 
A value other than 1 and 2 is set to "Number of word2 when the motion mmmand CN-RDICN-WR 
is executed. 
A value other 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 executed. 



5.  MOTION PARAMETERS 

5.3 Examples of Motion Parameter Settings 

i.3.1 Examples of Motion Fixed parameter Settings 

Refer to Table 5.1 "List of  Mot ion Fixed Parameters." 

Table 5.7 E x a m ~ l e s  of Motion Fixed Parameter Settinos 

Name 

4x3 Use Selection 
(USESEL) 

ieserved 
- 

incoder Selection 
(ENCSEL) 

ieserved 
U s e  Counting Mode 
selection 
(PULMODE) 

ieserved 
iated Motor Speed 
Setting 
(NR) 

dumber of Feedback 
Uses per Rotation 

Simulation Mode 
Selection 
(SIMULATE) 

dotion Controller 
'unction Selection 
:lags 
(SVFUNCSEL) 

-- 
Setting range/Bit name 

0 or 1 
(Initial value = 0) 

- I - 

I 
A multiDle of 4 between I 1=1 oulse/vev 

Descliption 

0: Not used 
1: Used 

0 or 1 
(Initial value = 0) 

- 
4 to 6 
(Initial value = 6) 

- 
1 to 32000 
(Initial value = 3000) 

0: lnaemental enmder 
1: Absolute encoder - 
4: AIB method (multiplied by 1) 
5: AIB method (multiplied by 2) 
6: AB method (multiplied by 4) 

- 
1=1 dmin 

4 and 6j532 
(Initial value = 2048) - 

Set a yet-to-bemultiplied value. 

- 

I 
0 or 1 0: Normal operation mode 

1: Simulation mode 

Reference Unit Selection 
0: pulse (electronic gear invalid) 
1: mm 
2: deg 

Bit 

1 3: inch 

I 1: Infinite-length a& 
6: Reserved - 
7: USE-SLIMP I Positive Software Limit Selection 

0 to 3: CMD-UNIT 
(Initial value = 0) 

4: USE-GEAR 
(Initial value = 0) 

1 1: Valid 

I (tnitial value = 0) I 0: invalid 

Electric Gear Selection 
0: lnvalid 

5: PMOD-SEL 
(Initial value = 0) 

I 1: Valid 
8: USE-SLIMN I Negative S o b r e  Limit Selection 

Ads Selection 
0: Finite-length axis 

I (Initial value = 0) I 0: lnvalid 

I I: Val10 
1011 1: Reserved I - 
12. THROUMOD ( Servo Driver Transparent Command Mode 

I 1: Valid 

I (Initial value = 01 I 0: Invalid 

9: USE-OV 
(Initial value = 0) 

Override Selection 
0: Invalid 

I I 1: Invalid 

. 13/14: Reserved 
15: SWGBVF 
(Initial value = 0) 

Setting 
(examples) 

1 

1: Valid 
- 

Interpolation Command Segment Distributing 
Function 
0: Valid 



Name I Setting range1Bit name (Oaj Below Decimal Point (Initial value = 3) 

Machine Rotation (Initial value = 10000) 
PITCH 

Servomotor Gear 1 to 65535 . 
Ratio (Initial value:= I )  

GEAR MOTOR 

Infinite-length Axis 
Reset Position . . (Initial value = 360000) 

Absolute Encoder I (Initial value = 99,999) 

(MAXTURN) 
Positive Software -z5' to 2J'-l 
Limit (Initial value = z3'-1) 
(SLIMP) 1 

Neaative Software 1-2*' to 2>'-1 
Limit (Initial value = -2") 

SLlMN 
Zem Point Return 
Method (Initial value = 0) 
(ZRETSEL) I 

I 
Reserved - 

Desuiption 

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 deamal 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 
(See the motion fixed parameter No.17.) gives the 
minimum reference unit. However, the minimum 
unit of 'pulse' is not affected by this parameter. 
1=1 reference unit : . 

1=1 mtation 

1=1 mtation 

1=1 reference unit 

1=1 mtation 

14 reference unit 3 

1=1 reference unit : 

0: DECI signal + C signal 
1: ZERO signal 
2: DEC1 signal (with switch width)+ZERO signal 
3: C pulse 

- 
, . 

Setting 
(examples) 

3 



5.  MOTION PARAMETERS 

5.3.2 Examples of Motion Setting Parameter Settings 

These are used for commanding the motion control module. At the beginning of high-speed scanning, they 
are transferred to the motion control module in a batch. 

Motion control can be performed by simply setting the parameters in this register area. 

Table 5.8 Examples of Motion Setting Parameter Settings 

lo. 

-- 
1 f 

-- 
R 
SI 

Resewed 

Setting 
Register No. angel Description 

Bit name 
Name 

(Initial value 
= 0) 
Resewed Set "0.' 
ACR Alarm Clear 
(Initial value 1: Alarm clear inqui~y 

Resewed Set "0." 
MCDSEL 0: Motion command mde (OWO020) invalid 
(Initial value 1: Motion command code (OW0020) valid 

(Initial value 
= 0) I 
Reserved I Set "0.' 

:UN Command 
ettings 

(SVRUNCMD) 

OOOlH 
1 RUN Servo ON (DOO) 

(Initial value = 
0) 
Resewed Set "0.' 
USE-BUF Position Reference Value Selection 
(Initial value = 0: Position reference value is OL0012. 
0) 1: Position reference value is position buffer 
SPOTYPE Speed Reference Value Selection 
(Initial value = 0: OL0022 is valid for the rapid feed 
0) speed. 

1: OW0015  is valid for the rapid feed 
speed. 

XREFTYPE Position Reference Type 
(Initial value = 0: Absolute position method for position 
0) reference (OL0012). 

1: Incremental addition method for position 
reference (OL0012). 

Resewed Set "0.' 
- Set "0.' 



Table 5.8 

Name 

dachine Cmrdinate 
;ystem Zero Point 
)met Setting 

.inear Acceleration 
ime Constant 

(NACC) 
Zeserved 

)osition Loop Gain 
jetting (KP) 

=eed Forward Gain 
jetting (KO 

'osition Reference 
jetting (XREF) or 
zosition Buffer 
Uumber 

Filter Time-Constant 
Setting 

(NNUM) 

Speed Reference 
Setting 

(NREF) 

Reserved 

Speed Loop Gain 
Setting (Ku) 

Examples of Motion Setting Parameter Settings (Cont'd) 
I I I S~tti"" lar~m",.sl 

Tegister No. 

3LOOO6 

3 w o o o a  
I 

DWODOB 
DWOOOC 

OWOOOD 
I 

OWOOOF 
0 w 0 0 1 0  

O W D O l l  

OLO012 

'OW0014 
(Initial valu 
=0) . , .  

.OW0015 

OW0016  
I 

o w 0 0 1 c  
OWOOlD 

- .. - 
( 1 4  pulse for the pulse unit) 

3) 

Setting 
ringel 

Biiname 
.. . 

2' to z3'-I 

.- ,-.-. . .r.-., 

~escription 

Y 

?=I  reference unit 0 

I I 
- Set "0.' 

0 to 32767 1'1 ms 
(~nitial value (300 = 0.300 s) ' 

=O) : 
- Set '0.' 

0 

0 to 32767 1a .1  IS 
(Initial value = (3M) = 30.0) 

::g:: 
0 - 0  

300 

?loo, I ' 

I 

ol vl 

g g 

0 to 200 1=1% 
(Initial value = (10 = 10%) 

-. 

-. 

e 

- 

- 

I 

t OL001E 

0 

0 

0) 
-z3' to pl-l 
(Initial value 
= 0) 

0 to 5100 

0 to 65535 

0 to 32767 
(Initial value 

1 to 20000 
(Inlbal value = 
400) 

- 

1=1 reference u n l  ( 1 4  pulse for the Pulse 
unit) 
' For position reference h l u e  selection 
(OB0001C) = I. the position buffer No. (1 
to 256). . . . 
(1) For Bit 4 to 7 of OW0021 equal to '2.' 

the S a l v e  (Movement Averaging) time 

= 0) 

constant 1=100 us , 
(2) For Bit 4 to 7 of OWU021 equal to 'I,' 

the exponential acceleratioddeceleration 
time constant 1=1 ms 

Valid when the speed reference value 
selection (OWD001D) = 1. 
1=0.01% 

(5000 = 50 00%) 

1=0 1Hz 
(400 = 40.OHz) 

Set '0." 

0 

- I Set "0.' 10  

400 

0 

N N  
0 0  

2 
0 0  
0 0  

0 

2 

O 



5.  MOTION PARAMETERS 

Table 5.8 Examples of Motion Setting Parameter Settings (Cont'd) 

7 Name 

W0ii0n Command 
:ode 

(MCMDCODE) 

Register No 

- 
0W0020 

Sening 
range/ Description 

Bd name 

Changing the position loop gain (Kp) 
16: KFS 

Changing the feed forwarn (KO 
17: CN-RD 

Reading the s e w  driver Cn constant 
18: CN-WR 

Writing the servo driver Cn constant 
19: ALM-MON 

Sem, driver current alarm monitor 
20: ALMHIST-MON 

Servo driver alarm history monitor 
21: ALMHIST-CLR 

Sem, dtiver alarm history clear 
22 to 65535: Resewed 



$es of Motion Setting Parameter Settings (Cont'd) 
I 

Setting 
range/ 

Bit name 
legister No. Description Name 

lotion Command 
bntml Flags :ommand Hold 

bmmand Abort 

WCMDCTRL) Initial value 
= 0) 
WORT 
:Initial value 
= 0) 
JIRECTION 
:Initial value 

liredion of Movement 
0: Folward 
1: Reverse 

;peed Loop PIPI Switch 
[~nitia~ value 
= 0) 
FITERTYPE 
(Initial value 

:ilter Type Selection 
0: No filter available 
1: Exponential filter 

Ex~onential acceleratioddeceleration) 
2: ~obement averaging filter (Smple S 

curve accelemuon/deceleration) 

Reserved 
BUF-W 

jet '0.' 
h i t i on  Buffer Write 

0: No processing 
1: write 

%~Aion Buffer Read 
0: No processing 
1: Read 

!=lo" reference uniUmin 
'n: the number of decimal places) 

For units of pulse :1=1000 pulSe/min 
For units of mm : 1=1 mmlmin 

llnitial value 

(Initial value 
= 0) 
Ot02 -1 
(Initial value 
= 0) 

Zapid Feed Speed 
(Rv) 

F& "nits of deg : 1=1 deglmin 
For units of inch : 1=1 inchlmin 

The unit i s  in accordance M h  that of the 
SERVOPACK. 
Referto the Z Series SGMWSGD-ON 

Egemal Positioning 
Travel Distance 

( W D S T )  

-ZJ' to 2"-1 
(Initial value 
= 0) 

User's Manual (SIE-S800-26.2). 
1=1 referenceunit 
Leave the initial value. 

-2" to 2)'-1 
(Initial value 
= 0) ;, 
Ot02 -1 
(Initial value 
= 0) 

Stopping Distance 
(STOPDIST) 

14 reference unit STEP Travel 
Distance 

(STEP) 

Set '0.' 

1=0.01% 
Reserved 
Ovenide 

(0'4 

- 
0 to 32767 
(Initial value 
= 10000 = 
100%). 



5 .  MOTION PARAMETERS 

pies of Motion Setting Parameter Settings (Cont'd) 

Setting (examples) 1 

Register Nr 

m 

Desaiption 
Sening 
range/ 
Bi name 

NO. 

- 
46 

is- 

Name 

'osition Control 
'lags 

(POSCTRL) 

- 
ALK 
initial valut 
: 0) 
'PRSREQ 
Initial valuc 

1 """Vn 

Machine Lock Mode Setting 0 
? 0: OFF 

1: ON 
Request for Preset Number of POSMAX 0 
Turns 

: 0) 
IBSLDREQ 
nitial vabt 
0) 
:eserved 
ISRMONSEI 
ervo Driver 
ser 
lonitoring 
lforrnation 
election 
zJ1 to 2"-I 
nitiai value 
0) 

1: Demand ON 
ABS System Infinite-length Position Control o 
Data Load Request 

1: Demand ON 
Set '0." 0 
Refer to the Z Series SGMOISGD-ON 0 
User's Manual (SIE-S800-26.2). 

1 =1 reference unit 0 
Leave the initial value. 

POSMAX Tums 

'orkoiece 

!"' to 2-1 
litiai value 
0) 

1=1 reference unit 0 
(For units of pulse : 1=1 pulse) ritiai value 

0) 
I0 65535 
iitial value 
!a) 
to 65535 
litiai value 

1.1 reference unit 
I 
10 

WOO35 
litiai value 
0) 

3iM to 11: Cn 
wnstant No. 
I to 4095 
3it12 to 15: 
dumber of 
wrds 
to 2 

l to 9 Current Servo Driver 
Alarm Monitor No. 
Servo Driver Alarm 
History Monitor No. 

55 Cn Constant Change 

Cn DA Jser's Manual (SIE-S800-26.2). 
2J' to 2"'-1 
nitial value 
0) 



NO. I Name 

Words of Encoder 
Position at Shutdown 
Position Buffer 
Access No. 

Words of Encoder 

+ words of Pulse 

Position at Shutdown L 

ble 5.8 Exi 

Register No. 

OLD038 
(Initial value 
= 0) 

OL003A 
(Initial F lue 
= 0) 

npies of Motion Setting Parameter Settings (Cont'd) 
Setting (examples) 
i I m ' g '  

Setting 
rangel 

Bit name 

-Z3' to 2"-1 
(Initial value 

I (?=I pulse) 1 
-2"' to T"-I I Position buffer mite data when OB0021F = 10 

Description 

Setting data at the ABS system infinite- 0 .  
length wsition control data load request 

= 0) 
I to 256 
(Initial value 
= 0) 
-pl to 2"-1 

\ . ~ ~ ~ ~ ~ -  - 

= 0) 1 (I=I pulse) I 
OLnfl3E - 1 -2"' to 2"-1 1 Setting data at the ABSsyStem infinite-length 10 

(1=1 pulse) 
Position buffer access No. when 080021E 
= 1 o r ~ ~ 0 n 2 1 ~  = 1 

Setting data at the ABS system infinite-length 
pmitim control data load request 

I I I I 

0 

0 

0 

~d rds 'o f  pulse 
Position at Shutdown 

Settang data at the ABS syslem lnfinlle-length 
pos~uon control dala loaa request 

OLOO3C 
llmt~al value 

-2" to 2"-1 

Note) 1. The above are settings of examples. Set appropriate values that suit your machine.' 
2. The diagonally lined boxes show areas not used in motion function. Set corresponding initial values. 

~ -- 
(Initial value 
= 0) 

position control data load request 
(I=? pulse) 





+ Lit  of user constants (Contld) . 

Initial value 

W 0 2 5  , 

Cn-0026 , 

CC-0027 

Cn-0028 

CROOZA ' 

Cn-002D : 1 E-ential acceleration speed bias 1 2 1 reference uniUs I 0 to 32767 1 0 

No. 

I I I I I 

Size Name 

Electronic gear A (denominator) 

Average move time 

Feed fornard reference filter 

Final travel distance for zero point 
return 

Zero point position range 

Cn-002B 

[ IMPORTANT I 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-ON SERVOPACKs. They are not displa 
on the parameter window for SGD-OClON SERVOPACKS. 

3. The user constants reserved by the system are not displayed on the parameter window. 

Unit 1 Range 

Final travel distance to external -2147483648 
positioning 1 ( reference 1 to 2147483647 1 100 

Cn-002E 

Cn-002F 

Cn-0031 

Cn-0033 

2 

2 

2 

4. 

2 

Eipnential acceleration time 
constant 

Positive sofhvare limit 

Negative sofhvare limit 

Absolute point positiM 
offset 

- 

loops. 

' P  s 

reference unit 

2 

4 

4 

4 

1 to 32768 

Oto5100 

0 to 64000 

-2147483648 
to 2147483647 

0 to 65535 

1 

0 

0 

1000 

10 

loops  

reference unit 

reference unit 

reference unit 

0 to 5100 

-2147483648 
to 2147483647 

to 2147483647 
-2147483648 
to 2147483647 

0 

8192x99999 

4192x94999 

0 



5. MOTION PARAMETERS 

Details of the memory switch hits 

The details of each memory switc 
constants are as follows: 

:h bit (bit type user constants) out of the SERVOPACK user 

1. Cn-0001: Memory switch I 

Cu-0001: The details of the memory switch 1 bits are given below. 

Note 
Never change the initial value of the bit named "-." 



2. Cn-0002: Memory switch 2 : 

~n-0002: 7%; details of the memory switch 2 bits are given beldw. 

Never change the initial value of the bit named "-." I I i 
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3. Cn-0003: Memory switch 3 

Cn-0003: The details of the memory switch 3 bits are given below. 

Bit Name Description Initial 
value 

0 - - 0 

1 - - 0 

B I system use' I - I 0  

* For details, refer to 7.3.3 in the 2 Series SGMOISGD-ON Usefs Manual (SIE-S800-26.2). 

Note 
Never change the initial value of  the bit named 'I-." 



4. ~n-0004: Megory switch 4 

Cn-0004: The details of the memory switch 4 are given below. 

! 

3 NSOTmask 

I 
9 Brakeoperation 

A P-OT slgnal 

B N-OTsigml 

C DEC slgnal 

D - 

E - 

F - 

Desaiption 
Initial I WIII~ 

I 
0: Direction of forward rotation 1 0  
"r&& of reverse ;tatio" , 

I 0: P-SOT valid 
1: P-SOT invalid 
0: N-SOT valid 
1: NSOT invalid 

- 

0: Operation at the command BRK-ONIBRK-OFF 0 
1: Operation by the SERVOPACK 
(BRK ONlBRK OFF invalid) 
0: Positive lwic 0 
1: Negative logic : 1 
0: Positive logic 0 
1: Negative logic I 
0: Positive lwic 1 0  

I * For details, refer to 7.3.3 in the X, Series SGMO/SGD-ON User's Manual (SIE-S800-26.2). 

Note ' I 
(1) Never change the initial value of the bit named IL." 

. . 
(2) Set both bit 2 and bit 3 of the user constant "~n-0004" of the SERVOPACK to "1" to invalida 

P-SOT and N-SOT. 
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5. Cn-37: Cn-0037: Motor selection 

Motw No. 

The motor to be used can be changed using the Cn-0037 user constant if it : 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 
sanie meaning, you must be careful in using them. 

1. List of parameters that require attention 

The p a k e t e r s  that have the same meaning and requue attention at the time of use are liste 
below. 

SVB 

OWOnl1 :  Feed Fonvaid Gain Setting I C&OOID: Feed forward gain I 

SERVOPACK 

OW0010:  Position Loop Gain Setting Cn-001A: Position loop gain 

OW001D:  Speed LOO; Gain Setting 

O W O m C :  Linear Acceleration Time Constant 
. . 

Cn-0004: Speed loop gain 

Cn-0020: Second level h e a r  acceleration 
time constant - 

Cn-0026: Average move time 
OW0014 :  Filter Time Constant Setting 

Fixed parameter 3:Encoder Selection 

Fixed parameter 8: Number of Feedback Pulses per 
Rotation 

~ n - 0 0 2 ~ :  ~x~on&tia l  acceleration time 
constant 

Cn-0001 bE: Encoder selection 

Cn-OO1l: Num& of encoder pulses 

Fixed parameter 21: Servomotor Gear Ratio I Cn-0024: Electronic gear ratio (numerator) 

Fixed   ammeter 22: ~ a c h i n e  Gear Ratio 

Fixedpammeter 17 b7: Positive Software L i t  
Selechon 

Fixed parameter 17 b8: Negative Software L i t  - .  . 

Cn-0025: Electronic gear ratio 
1.3_..n-~-11,...\ , u ~ l l " r r ~ r " ,  , 

Cn-OOOB b2: P-SOT mask 

Cn-OOOB b3: N-SOT mask 

Fixed pammeter 27: Positive Software Limit 

Fixed parameter 29: Negative Software Limit 

OW0033 :  Zero Point Position Output Width 

Cn-002F: positive-software limit 

Cn-003 1 : Negative software limit 

Cn-002A: Zero point position range 
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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: 

I Parameter name 1 SVB ( SERVOPACK 1 

Exponential Acceleration Speed ( O W 0 0 1 4  Cn-OOZE 

Speed Loop Gain Setting I OWOOlD I cn-0004 

Second Level Linear 
Acceleratioddeceleration Time Constant 

Average Move Filter 

To change the parameters, the procedure given below must be followed. 

- An example of procedures for writing "Position loop gain" by motion program. 

OWOOOC 

OWci[714 

Position Loop Gain Setting 1 OWcJolO 

[Example] 
Construct the foUowing procedure by user program. 

a Check that the motion command O w n 0 2 0  is "On (NOP). 

@ Wait one scan. 

@ Position loop gain: Store the setting value in O W 0 0 1 0 .  

@ Set 15 (KF'S command) to the motion command O W n o 2 0 .  

@ Wait until the command response reaches 15 (KPS command). 

@ Set "0" (NOP) to the motion command OWnU20.  

Cn-0020 

Cn-0026 

Cn-00 1 A 

3. Parameters that must coincide on the SVB side and on the SERVOPACK side 

Motion control cannot be performed normally unless they coincide. 

Feed Forward Gain 1 OWI301 1 

I Parameter name SVB I SERVOPACK I 

Cn-001D 

Encoder Selection 

Number of Feedback Pulses per Rotation I Fixed parameter 8 1 Cn-0011 

Fixed parameter 3 Cn-0001 bE 



4. Parameters that must be used on either the SVB side or SERVOPACK side 

Motion control cannot be performed nonnally if the parameters on both sides are used 

Parameter name 

Electronic Gear Ratio (Numerator) 

Note 
Normally, do not use the gear ratio on the SERVOPACK side. Set "1" to Cn-0024 and '211-0025 at 
the time of setup. 

Electronic Gear Ratio.@enominator) 

5. Parameters that are not used on the SERVOPACK side 

Motion control cannot be-performed normally if the parameters on both sides are used 

SVB 

Fixed parameter 5 
Fixed parametq 8 
Fixed parameter 21 

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 setup. 

SERVOPACK 

Cn-0024 

. . 

Fixed parameter 19 
Fixed parameter 22 

6. Similar but different parameters 

Cn-0025 

Parameter name SERVOPACK 

Zero Point Position Output Width: OW0033  Zero point position range: Cn-002A 
- - -- - -- -- - - 

As a parameter for zero point position output, that of SVB is used. 
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6. ABSOLUTE VALUE DETECTION 

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. 



6.1 Mechanism of the absolute value detectkg function 

This section describes the absolute value detecting function equipped in SVB. 

6.1.1 Outline of the function 

The absolute value detection system is a function by which a machine coordinate system is automatically I 
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 ~ero '~oin t  return. 

The features of the absolute value detection system are as follows: 
I 

The zero point return operation does not need be performed after turning on the powe 
The stored stroke l i t  function is valid immediately after turning on the power. 

H 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 an . . incremental encoder. 

@ 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 

Explanation of basic terms 

As a grounding, basic terms that will be used in this chapter are explained below. 

(1) Absolute encoder 

The absolute position is detected on a semi-closed loop 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 h m  
absolute reference (P) and the position within one rotation of the motor (PO). When 

of the device is tumed on, the absolute value dap is read as  serial data. 

After.that, movements are made in the same way as a normal incremental encoder. 

6-2 
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Transition of the absolute value detection system 

The status transition chart of the absolute value detection system is shown below. 

Absolute encoder 
battery alarm 

initialization 

inmmpleie 

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 alarm 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 n o d  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. 



6.2 Start-up of the absolute value detecting function I 

This section describes the procedure for starting up the absolute value detection system. 

... 
6.2.1 Procedure for starting up the system 

To start up the absolute value detection system, the peripheral equipment such as the SERVOPACK ar 
servomotor must also be checked 

For starting up the absolute value detection system; the procedure kven below must be followed. 

Check the typis of SERVOPACK, servomotor and cables to see if 
. they arc appropriate for absolute encoder. 

- 
SERVOPACK 

(2 

Checking the related 
@ GI ... 

Checking the related 
narameters of the . . . 

Initialization of the absolute . , . 
0- ' 

@ 71 Zero point setting . . :  

Check the SERVOPACK (parameter user constants) to see if it is 
set to use the absolute encoder. At this time, also check the "number 
of encoder pulses." 

Set the parameters relating to the "absolute value detecting 
function." 

Set up the "absolute encoder" t'o initial values. 

P d o m  zero point setting to set the absolute zero point, that is, 
"zero point in the machine coordinate syskni." 

Correctly performing the operations from @ through @ establishes the "operation ready" condition 
that the absolute value detection system works normally. 

In the following cases, execute the procedure for starting up the absolute value detection system 

@ When starting up the absolute value detection system for the k t  time. 

@ When the servomotor has been changed 

@ When an absolute value encoder-related alarm is given. 

6.2.2 Setting the related 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 SVBlUnit 
Parameter No. 1 Name , V .  IIIbIC-IIICIILaI 

Fixed parameter 3 ( Encoder Selection I . AL~-I . .+~ - " 
I I .. nwauB...u -..coder 

Number ofFeedback Pulses A multiple of 4 within the pulse Fixed parameter 8 er Rotation range between 4 and 65535 
2048 

Fixed . ." I A.,?:..:.. '-7 axis n paramerer 1 I v; marc-lcnp I Axis Selection 1 I .  r . .~-:+-  I-"- 

1 Position 
Maximum Number of 

Fixed parameter 25 Absolute Encoder Turns 1 to 2"-1 1 4  rotation 9999 

Settingparameter 7 Machine Coordinate System -2 231-1 : 1 4  reference unit 
(OLn006)  Zero Point Offset Sening 

0 
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Table 6.2 User Constants of the SERVOPACK 
~~ -~~ 

User constant I Name I Setting range ( Unit I Initial value 1 
I Cn-0001bE ( Encoder Selection I 0: Incremental encoher I I , I 

(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. 

- 
I 1 1: Absolute encoder 

(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-00 I 1 

V 

(Note) Be sure to set the same value to both. 

Cn-0011 I Number of Encoder Pulses 1 513 to 32767 I PiR I 2048 

(3) Axis selection 
Set whether or not there are movement l i d s  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 

I "maximum number of the absolute encoder hum 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-lengthite-length 
axis selection. 

te- I INC axis I Parameter (OL0[306) ABSOFF is always valid. .. nn..<~ . ----. . .. . 

1. On an ABS finite-length axis 
The setting parameter (OL0006)  "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 (OL0006)  "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 setting 
of the position offset of the zero point is taken as the current position in the machine coordinate 
system. 
Set the desired position to the setting parameter ( O L 0 0 0 6 )  "Machine Coordinate System 
Zero Point Offset Setting." 

length axis 
hfjnite- 
length axis 

ern infinite-length position c - - ~ - '  "-'- "' 

ABS axis 
, INC axis 

~aramcter ((A-UUIJO) AU>UPP 1s a~ways vam. 
Parameter (OLn[306) ABSOFF is always valid. 
Valid only during zero point setting (because it is used for definition of 

ABs axis .L- 9, A -.".* 



6.2.3 Initialization of the absolute encoder 

. In the following'cases, initialize the absolute encoder. 

a When starting up the absolute d u e  detection system for the first time. 

@ To initialize the number of rotations from the absolute reference position of the absoh 
' L encoder to "0." , . 

@ When the motor is left for more than four days with the battery disconnected from the absoh 
. . encoder. 

@ When an alarm occurs.. 

Initialization of the absolute encoder (12-bit) 

Initialize the absolute encoder (12-bit type) as follows: 

@ Regularly connect the SERVOPACK, servomotor &d 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. 
(c) Remove the short-circuit lead, and securely reinsert the connector in position. 

~ i g .  6.2 ln i t ia l i t io~ of the Absolute Encoder . 

@ Put back the cablesin the regular wiring, and co&edt the battery for the ei~coder. 

@ T&II on the system power. ' 

If the absolute encdder alarm is given, start again &om operation 0. If no alarm is given, 
initialization of the absolute encoder is completed.' 
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+ Initialization of the absolute encoder (15-bit) 

Initialize the absolute encoder (15-bit type) as follows: 

a Turn 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 connector on the SERVOPACK side. 
(b) Short-circuit the connector pins (10) and (13) 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. 

B. By using the connector on the SERVOPACK side 
(a) Disconnect the connector on the encoder side. 
@) 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 hack 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 £rom operation a. If no alarm is given, the 
initialization of the absolute encoder is completed. 

ENCODER SERVOPACK 1 

. , 
Add mislim. I '  

DiYOn"em l i n e d  fhattimUL 

Har to sct up by -no PG 

Fig. 6.3 Initialization of the Absolute Encoder 

The type of absolute encoderequipped servomotor is as follows: 

(1) 12-bit encoder 
0 - o u n m  

n 
U 

(2) 15-bit encoder 
0 - tIOOOSO0 



low to use the absolute encoder 

This section describes the precautions for using the absolute encoder and bow to set the zero point. Use , 
the absolute encoder differs according to the finite-length/infite-length axis selection. 

Using on a finite-length axis 
. . 

Outline 

The absolute encoder stores the amount of turn from the encoder zero point in the internal batte 
back-up memory. Due io 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 systel 
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 bf f 99999 turns, if t99999 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 S\ 
becomes different from that controlled before. 

Use the absolute encoder within the range of +99999 turns on a finite-length axis, havi 
movement limits. 

Limn in the revem direcbn 

(-999% turns) , 

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 skning 

For absolute encoder, use within the range of k99999 turns. 

(Note) The conditions of the actual machine's movement range differ according to the 
parameters such as gear ratio. 

+ Position control when using on a fkte-length axis 

When using on a finite-length axis, initialize the position upon kg on the power as follows: 
. .  . 

Current position in machine coordinate system = 
en the servo po -+ setting parameter (OLOOO~) "Zero point Position Offsf * ! 

* Multi-turn data X number of encoder pulses + initial incremental amount 
. . , . 

On a finite-length axis, the setting parameter (OLn006) "Zero point position offset" is alw 
valid, 

Therefore, the current position on the machine coordinate system can be changed (the zero PI 
can be set) at any time: 

The meaning of the 'setting parameterr(0~[7n06) differs according to the finite-lengthhiin 
length axis selection. . 
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By setting - ( IL0002)  + O L 0 0 0 6  to O L 0 0 0 6 ,  the current position on the machine 
coordinate system is set to "0". 

1 [Example] 
When IL0002=10000, and O L 0 0 0 6  = 100, 

To set the current position in the machine coordinate system to "O" upon execution of "zero point 
setting": 

- (10000) + 100 = -9900 

Set -9900 to OLn006 .  

a 0 0 2 :  Monitoring the calculated position on the machine coordiite system 

(2) Infinite-length 

By setting the desired position to O L n u 0 6  and performing "zero point setting," the current 
position on the machine coordinate system is set at the set value. 

[Example] 
To set the current position in the machine coordinate system to "0" upon execution of "zero point 
setting": 

Set "0" to OU3006.  

CAUTION 

Do not change the "Zero Point Position Offset (OL0006)" while the machine is running on a 
finite-length axis. 

I Doing so may cause damage to the machine or an accident. 



Procedure for zero point setting on a fmite-length axis 

By performing "zero point setting" after the initialization of the absolute encoder, the zero point io 
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. 

zero point by JOG operation. 

Move to the zero point by 
STEP operation. 

O L 0 0 0 6  = - (ILxx02) + O L 0 0 0 6  " 
Save OLnn06.  *' 

Execute zero point setting " el : 
Are the settings on required 

axes completed? 

Completion 

Repeat for 
each axis. 

Fig. 6.5 Procedure for Zero Point Setting on a Finite-Length Axis 

*'. Q e  value of OLUn06 must be saved at the same'tirne as it is set. 
*2.  F O ~  saving OLn006,  refer to the "Supplement" shown below. 
*" Execute by the "ZSET" command. 
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There are two methods of saving the "Zero Point Position Offset (OL0006)" 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 O L n 0 0 6  and save it in the M register at the 
same time. 

Upon turning on the power again or turning on the servo power, store the data saved in the M 
register in the setting parameter (OL0006)  "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 
SB000106 D B O 0 0 0 0 0  

t---+I-+- 
IFON 
Zero point position offset - Monitoring the calculated position 

in machine coordinate system 
-LC006 ILC002 *OLC006 

Saving in the M register 
*ML00400 

IEND 
$ FSCAN-H ("ON" only at the first high-speed scan) 
SBOOOOOl 

IFON 
-0040 30LC006 

IEND 
L DEND 

Fig. 6.6 An Example of Zero Point Setting Offset 

(2) Saving the setting value of the "Zero Point Position Offset (OL0006)" on the parameter 
window of CP-717 

By setting the value (current value) of the "Zero Point Position Offset (OLll006)" after 
execution of "zero point s&tingV 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 
(OLUD06)" is automatically stored. 



6.3.2 When using on an infinite-length axis 

+ Outline 

InGnite-Iength positioning is a fimction 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 parame\ers. By the infinite-length axis positioni 
function, repeated positioning in the same direction can be performed. 

I I 

Fig. 6.7 Amount of Turn from the Encoder Zero Point 

By setting Bit 5 "Fite-length/infinite-length Axis Selection" of fixed parameter No. l7=infin 
length axis, the following position information is automatically updated in the cycle set by fu 
parameter No. 23 "hikite-length axis reset position (POSMAX)." 

Parameter No. I Name 

L O 0 0 2  ( Calculated position in machine coordinate system (CPOS) 

1 a m 0 6  1 Latch position in machine coordinate system (LPOS) 

L O 0 0 8  I Feedback position in machine coordinate system (APOS) 

L o o 1 8  I Machine coordinate reference position (MF'OS) 

However, since the "amount of turn from the encoder zero point" is controlled only within 
range of 3~99999 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 a& 

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 infomhon as "Pulse position at shutdo 
and ''Encoder position at shutdown," respectively, at the next power ON, obtain the pulse posi 
from the relative encoder position by the following expression. 

Pulse position = pulse position at shutdown + i . . - . . 
(encoder ~ ~ o s i h o n  at shutdo* 

* I 
* Thismeans the amount of movement while the power is OFF (relative encoder position). 
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The meanings of the terms in use are as follows: 

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 

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. 

+ Procedure for zero point setting on an infmitelength axis 

Execute the motion command "ZSET" (zero point setting). 

The system tkes "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. 

semo ON 

k 
Move in proximity to 

zero point by JOG operation. 

4 
Move to the zero point by 

STEP operation. 

- Execute zero point 
setting. " 

axes completed? 
YES 

Completion m 

Repeat for 
each axis. 

Fig. 6.8 Procedure for Zero Point Setting on an lnfinite-Length Axis 

*I.  On an infinite-length axis, the setting parameter "Zero Point Position Offset (OL01706)" is 
valid only when the "ZSET" command is executed. 

Therefore, it is not necessary to save O L 0 0 0 6  in the M register. 

On an infinite-length axis, set the desired coordinate value to the " Point Position Offset (OL 
U006)  ." 

(Example) To set the currently stopped position to the zero point "0" in the machine 
coordinate system: 

1 0  - O L O C I ~  
1 06 

*2. Execute by the "ZSET" command. 



Creating a Ladder program for infinite-length axis position control 

For using the absolute encoder on an infinite4ength axis, a special ladder pro- is required fc 
absolute intinite-length position control upon normal rymhg and turning ON the system powt 
again. 

(1) Normal running 
a Checking the zero pdint setting completion status ' 

Check that the monitor parameter "Zero Point Setting completion (Bit 3  of IWOnl5)" is 01 
If ON, perform operation @. 
If OFF, "Pulse position at shutdown," "Encoder at shutdown" and all other positia 
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 motia 
cormnand "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 battiry back-up M register at high-speed s o  
timing by your ladder program. 

Monitor parameter "Encoder position at shutdown" (all 4 words of L O 0 3 8  and l L 0 0 3 A )  
Monitor parameter "Pulse position at shutdown" (all 4 words of I L 0 0 3 C  and ILOn3E)  

The M register in which the above monitor parameters should be saved must have the followu 
configuration. 

M W n ~ o o o  1 -- Bit0 I Toggle buffer validity flag (Winvalid, l=valid) 
Bit1 ( Toggle buffer selection flag @=buffer O,l=b&er 1) I 

Bit2 1 Position information re-setup request flag (O'completion, l=rcquest) 

hsition-;t shutdown" ' I Upper-place 2 words ( l L 0 0 3 A )  

nnnnnn+6 I words (ILOO~C) 
norition at shutdown" 

position at shutdown" . I Upper-place 2 words ( E 0 0 3 A )  
Monitor ~arameter "Pulse ' 1 Lower-place 2 words ( E D 0 3 C )  

(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. 



6. ABSOLUTE VALUE DETECTION 

Store the values in the buffers in accordance with the following flow. 

Toggle buffer validity flag "ON" 

Toggle buffer sclwion flag= I? 

Copy the values of the monitor 
pBIirmeers to buffer 1. 

Toggle buffu validity flag -1 

\ / 
4 NO 

Ism point sening NO 
completed? 

4 YES 

End of hx&-sppd wanntng dnwing C 
Fig. 6.9 Procedure for Storing the Values in the Buffers (Flow Chart) 



An example of propmining the flow in Fig. 6.9 (ladder program) is shown in Fig. 6.10. 

The k t  axis of module No. 1 is used. If the module No. andlor the axis No. is different, rewri 
the motion parameter register NO. 

ABS system infinite-length axis: axis 1 
Toggle buffer starting address: MW30000 

$ FSCAN-H ("ON" only at the first h~gh-speed scan) 
SBOOOOOl + 
WON 
Mohon parameter semng error 
IBC0002 - , - -  
IFON . - 
Zero point setting completion flag . - . 
LBC0153 

WON 
$ ONCOIL Toggle buffer validity flag "ON" 

SB000004 MB300000 : 
HI: I 

Toggle buffer selection flag 
MB300001 
H+ 

IFON 
Save the values of the monitor parameters in buffer 0. 

ILC038 =m330002 .. . 

-1LC03A , . =ZWL30004 
F I L C O 3 C  ! SML30006 i + ILCO3E ~ ~ ~ 3 0 0 0 8  

ELSE 
Save the v a l w  of the monitor parameters in buffer 1. 
F ILC038 ~ ~ ~ 3 0 0 1 0  
F ILC03A =MU0012 
F I L C O 3 C  =%LL30014 

ILCO3E 3ML30016 
IEND 

Reverse the to&e buffer selection flag. 

MBOOOOl MB300001 

t I 
ELSE 
IEND 
IEND 
IEND 
DEND 

Fig. 6.10 Procedure for Storing the Values in the Buffers (Ladder Program) 



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. 

a Storing " M e  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 paranieter "Encoder position at shutdown (all 4 words of OLD038 and O L D 0  
3A)" 
Setting parameter "Pulse position at shutdown (all 4 words of O L o 0 3 C  and OLnn3E)" 

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 
control data load request @it 2 of OW0[72D)." By this operation, all position data is fixed. 
Also, the monitor parameter "Zero Point Setting Completion (Bit 3 of IWnnlS)"  turns "ON" 
and the following monitor parameters become valid. 

Monitoring parameter "Encoder position at shutdown (all 4 words of 1 ~ 0 0 3 8  and ILCHIl3AY I - - I Monitoring parameter "Pulse position at shutdown (all 4 kords of IL003C and IL0173~)" 

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 + . . . . 
--encoder ~os1tl9natshutdown) * 

* This means the amount of movement while the power is OFF. 

6-17 



In the flow shown in Fig. 6.1 1,  the position data is re-setup by turning ON the position data n 
setup request. 

Re-setup the position data in accordance with the following flow. 

Fig. 6.11 Procedure for Re-setupof the Position Data (Flow Chart) 



6. ABSOLUTE VALUE DETECTION 

An example of p ropmmhg the flow in Fig. 6.1 1 (ladder program) is shown below. 
- .  . 

The first axis of module No. 1 is used If the module No. andlor the axis No. is different, rewrite the motion 
parameter register No. 

Fig. 6.12 Procedure for Re-setup of the Position information (Ladder Program) 
E l 1  

ABS system infinite-length axis: axis 1 
Toggle buffer starting address: MW30000 

$ FSCm-H ("ON" only at the first high-speed scan) 
SBOOOOOl 

H I  
MB300005 

A 1 

Servo power re-turn-on signal "ON"? 
IBOOOOE 

Hi-- 
First scan or servo power re-tum+n signal "ON"? 
MB000005 

H+ 
IFON 
Toggle buffer selection flag 

MB300000 

$ ONCOIL Position data re-setup request flag " O N  
SB000004 

'-I1 
MB300002 

r\ 

ELSE 
U I 

$ ONCOIL Position data re-setup request flag "ON" 
SB000004 MB300002 

,-, I 
IEND 
IEND 
SVRDY (Operation ready) 

IBC0007 
---I+ 
IFON 

Position data re-setup request flag 
MB3000002 

--I+ 
IFON 

BS system infinite-length position contml data 
itialization completion 

IBC0173 - 
IFON 

xgle buffer selection flag 
MB300001 

--LS--- 
IFON 

Save the values in buffer 0 to the setting parameters. - ML30002 - ML30004 
- ML30006 - ML30008 
ELSE 

Save the values in buffer 1 to the setting parameters. - ML30010 - ML30012 - ML30014 - ML30016 
IEND 



, . ued) 
$ ONCOIL . A B S  system infinite-length position control data initialization request flag "ON" 

SB000004 OBC02D2 
, !! - . . . :. 

ELSE 
$ ONCOIL ABS system infinite-length position MU!JOI data initialization request flag "OFF" 

SB000004 ' OBC02D2 
I A I 
$ ONCOLL Position information re-setup request flag "OFF" 

SB000004 MB300002 
I " I 

IEND 
IEND . . .. . 
IEND 
DEND 

The order of execution of ladder programs H10 and HI1 necessary for using the absolute encoder on 
in6nite-length axis has no restriction. 



7. THROUGH COMMAND MODE 

r;l THROUGH, COMMAND 
MODE 

This chapter describes the through command mode. 



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 MECHATROLWK servo commands, command data is sent by using the motion setting parameters fit 
O W 0 0 3 0  to OW0U37 (16 bytes), and response data is received by using the motion setting parametf 
from I W 0 0 3 0  to I W 0 0 3 7  (16 bytes). 

* For details of the MECHATROLINK commands, refer to the following manuals. 

~igh-ipeed ~ i e l d  ~etwbrk MECHATROLWK System User's Manual (S 1E-S800-26.1) 

High-speed Field Network MECHATROLINK Servo Command User's Manual (S 1E-S800-26. 

2 Series SGM~ISGD-ON User's Manual (SIE-S800-26.2) 

Z Series SGMOISGDB-ON User's Manual (SIEZ-S800-26.4) 

7.2 Motion parameters to be used when the through command mode is selected 
When the through command mode is selected, only the following motion parameters are valid. The otl 
motion parameters cannot be used. 

7.2.1 Motion fixed parameter 

Bit 15 of fixed parameter No. 17 "Motion Controller Function Selection Flags" 

: Interpolation command segment distributing function invalid selection 

7.2.2 Motion setting parameters 

Bit 6 of OWOOOO : :Alarm clear 

O W 0 0 3 0  to 0 ~ 0 0 3 7  : MECHATROLINK servo command data (16 bytes) 

7.2.3 Motion monitoring parameters 

Bit 2 of IW0D00 : Motion fixed parameter setting error 

Bit 7 of IWOOOO : Tlie motion controller RUN ready. 

I W ~ D O F  : Out of range parameter number 

1Lno06 : Machine coordinate system latch position GPOS) 
I 

W O O 3 0  to I W 0 0 3 7  : ' MECHATROLINK servo command response data (16 bytes) 



7. THROUGH COMMAND MODE 

7.3 Unusable MECHATROLINK commands 
Since connection control is performed by the system, do not use the following MECHATROLWK 
commands unless otherwise intended. 

Connection request command (CONNECT) 

Disconnection request command @ISCONNECT) 

Synchronization request command (SYNC-SET) 

Equipment setup request command (CONFIG) 

Sensor "ON" command (SENS-ON) 

Sensor "OFF" command (SENS-OFF) 

I 7.4 Processes that are performed by the system on MECHATROLINK communications 

17.4.1 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 
(synchronous 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 datalresponse data) of the MECHATROLINK servo conrman4 
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 = 0." 

17.4.3 Interpolation issuing segment distribution 
I 

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. 



7.5 Precautions 
(1) Take the RIECHATROLJNK communication delay 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. 

@ When the high-speed s c b  setting time < 6 ms, 
Waiting number of scans = 12 ms+high-speed scan setting time + 1 . . . Raise the fraction 

@ When 6 mslhigh-speed scan setting time5 12 ms, 
Waiting number of scans = 12 msthigh-speed scan setting time + 2 . . . Raise the hction 

@ When the high-speed scan setting time > 12 ms, 
Waiting number of scans = 2 scan 

(2) Be aware that the high-speed scanning cycle and'the MECHATROLINK communicati 
cycle are asynchronous. 

When using interpolation-related MECHATROLINK servo commands (= INTERPOLAI 
LATCH), be sure to set the interpolation issuing segment dismbuting function invalid select 
(Bit 15 of fixed parameter No. 17 "Motion Controller  unction Selection Flags") to valid = 0. 

If set to "invali4". the issue of the interpolation segment in each MECHATROLIl 
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 servo user constant screen 
CP-717. 

The user constant screen can be opened only when ,the MECHATROLINK servo commant 
NOP. The &er constant screen cannot be opened when another command is executed. 
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