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Introduction

This servo controller user's manual contains an explanation of the Servo control module (SVA module)
which is part of the Machine Controller CP-9200SH (referred hereinafter as the CP-9200SH) module.

Up to eleven SVA modules can be mounted with speed, torque, position, and differential control on a maximum
of 44 axes with each axis able to be operated independently.

This manual explains the software for the SVA module (basic specifications, functions, user programiing
examples, Servo parameters).

Refer to the Machine Controller CP-9200SH User's Manual (SIE-C879-40.1) for an explanation of the hardware
(exterior drawings, display lamps, setting switches, connectors, examples of connections with Servo drives)
of the SVA module.

In this document, "CP-717" refers to the Control Pack CP-717 {refered hereinafter as the CP-717). These are
peripheral devices of the CP-9200SH.

The following is a list of manuals for the CP-9200SH. Refer to them along with this manual.

H Related Manuals

Manual No. Manual Name

SIE-C873-16.4 | FDS System Installation Manua!l

SIE-C877-17.4 | Control Pack CP-717 Operation Manual (Vol.1)
SIE-C877-17.5 Control Pack CP-717 Operation Manual (Vol.2)
TOE-C877-17.7 | Control Pack CP-717 Instructions

CHE-C879-40 Ultra-high Speed Machine Controller CP-92005H
KAE-C879-40 Super High-speed Machine Controller CP-92005H
SIE-C879-40.1 Machine Contorller CP-9200SH User's Manual
SIE-C879-40.3 | Machine Contorller CP-92005H Programming Manual
SIE-C879-40.4 Machine Controller CP-92005H/P(Q-01 Motion Controller
User's Manual




SAFETY PRECAUTIONS

@ For correct use, be sure to read the Instruction and Maintenance Manual, this supplementary manu
and other attached documents thoroughly before use {(installation, operation, maintenance, inspecii
etc.). Also, be sure o use the equipment upon acquiring a thorough knowledge of the equipment,
safety information, and all of the precautions.

Be sure to keep the documents at a place where they may be readily available for anyone using the devi

@ Safety Symbols Used in this Manual
In this manual, the followmg symbols are used according to the descriptions on safety.

[
A DANGER O Danger

Indicates cases where erroneous handling may lead to a dangerous situatio
that accompanies the possibility of death or sericus injury.

A\ CAUTION O Caution

Indicates cases where erroneous handling may lead to a dangerous situatio
that accompanies the possibility of medium or light injury or only materi:
damage.

® PROHIBITED O Prohibited

Strong indication of a prohibited matter which may otherwise lead to seriou
results depending on the circumstances.

@ MANDATORY O Mandatory

\_ Indicates that grounding must be provided.

@ In this manual, matters, that do not correspond to being a DANGER or a CAUTION but should be adhe:
to by the user, are 1ndacated next to the relevant items. .




MOUNTING

A DANGER

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

A CAUTION

@ Operate the CP-9200SH in the environment described in the CP-9200SH User's Manual.
Operating the machine in surroundings with high temperature, high humid:ty, dust, corrosive
gases, vibration, or shock may cause fires, or incorrect operation.

Avoid use in the following environments.

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

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

+ Places with corrosive gas or flammable gas.

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

\- Places where the product may get splashed with water, oil, chemicals, etc. )

@® Mount the product in accordance with the manual.
Falling, failure, or malfunction may occur if there are any inadequacies in mounting.

(@) Tighten the mounting screws securely!

Tighten the CP-9200SH mounting screws
and terminal block fixing screws securely
so that they will not become loose.
CP-92008H may malfunction if a screw
becomes loose.

/@ Mountin the proper direction!
If the device is not installed correctly, abnormal heat generation may result.

/

@® Do not let wire scraps or other foreign matter enter inside the unit.
This may lead to fire, failure, or malfunction.




2 WIRING

A CAUTION

@ Connect to a power supply that matches the rating.
A fires may occur if the product is connected to a power supply that differs from the rated pow
supply.

CP-9200SH Power Supply Voltage

When PS-01 is used
85t0o 135 VAC or
. 90 to 140 VDC

When PS-02 is used
170 to 230 VAC

~When PS-03 is used

% 19.2t0 288VDC .

@ Wiring work must be performed by qualified specialists,
Electric shock, fire, or failure may be caused by erroneous wiring.

CONNECT THE INTERFACE SECURELY!

@ Insert and fix the connectors of the various interface eables to be connected to CP-920058H secure

IN THE CASE OF POOR POWER SUPPLY CONDITIONS?

- iy Line
@ If power supply conditions are poor, place When using PS-01 filter
a line filter in the power line. This will b0t (100 VAC
prevent malfunction of CP-9200SH due to or 100 VDC)
noise. ' ’ When using PS-02 :
X

2348

When using PS-03

PS03 (24VDC) | ~ -

LAY THE EXTERNAL WIRING CORRECTLY

@® Sclect the I/0 lines (external wiring) for
connecting CP-9200SH with external

equipment in constderation of the following. (Wire rack)
yTT T TTTTTOETTTE N
 + Mechanical strength 1+ ) VO tine
: * Influence of noise | A Operation
: \Sh_’lnnlg d,llsttanceef'c ! Power line circuit Analog, efc.
. Signal voliage e,
Lay and wire /O lines apart {from the power
lines at the interior and exterior of the control Separator

panel. This will reduce the influence of noise.




PRECAUTIONS UPON USE

/A DANGER

@ Do not touch the terminals while the power supply is ON.
There i1s danger of electric shock.

@ Provide an emergency stop circuit, interlock circuit, etc. at the exterior of CP-9200SH.
Otherwise, the failure of CP-9200SH may cause breakage of the machine and other accidents,

\

6 Provide an interlock at the exterior of CP-52005H!

Provide an interlock circuit at the exterior of CP-92008H in cases where malfunction of the
CP-9200SH may lead to accidents resulting in injury, death or breakage of products and
auxiliary facilities.

{Example)

Please use highly reliable relays.
rMake a two point grounded parallel
connection using YASKAWA
Bestact Relays or equivalent or low
Llevel relays. -

SERVOPACK
17 CACR-SRBE model

1-24

1-26 (N-OT)
s . 141 (POT) Incremental |
rInstall a limit switch at the nearest - <y L encoder
right/left end within the control 158 G
“limit range of the machine. - ?;rvo alarm {Alarm OFF) I.

N J

A CAUTION

@ Changing the program, performing forced output, and performing operations such as RUN, STOP,
etc. while CP-92005H is running may cause program errors and operation errors which may lead
to damage of the machine or to accidents.

Perform these upon adequate verification and with the utmost care.

A\ CAUTION | B

@ Turn the power on in the methodical order.
If a mistake is made in this order, it could result in an accident or damage to the machine.

(@ Always turn the SERVOPACK power ON first!

Turn the power to the SERVOPACK ON before other devices.

If the CP-9200SH are turned ON first, the 1/O signal of the SERVOPACK will be delayed,
which may cause malfunction or damage to the device.

SERVOPACK power should be turned ON at the same time as, or before the CP-92005H.




4 MAINTENANCE AND DISPOSAL

- /\ DANGER

@ Connect the @ and (O sides of the battery correctly. Do not recharge, disassemble,
short-circuit, or throw away the battery in fire. ‘
There is danger of explosion or inflammation.

~ A CAUTION

@ Treat the worn-out parts or devices as industrial wastes.

® PROHIBITED

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

BE CAREFUL OF THE LIFETIME OF THE BATTERY!

@ Be careful of the lifetime of the battery.
The battery is consumed when the 92003K CPU
BATTERY ALARM indicator lamp
lights up. Replace with a new battery

according to the procedures for battery O mm Q 11
replacement. BATTERY Q an i
LARM s | O, EX% N o m
Lt R -wmran ™. @ MTiLN
O s ““Esj‘ O sus aCccEss

5 GENERAL PRECAUTIONS

PRECAUTIONS ON APPLICATION

@ The CP-9200SH is net designated or manufactured for use in devices or systems that may
cause harm or risk lives.

User who intend to use the product described in this manual for special purposes such as devices
or systems relating to transportation, medical, space aviation, atomic power control, or underwater
use must contact YASKAWA Electric Corporation beforehand.

@ This product has been manufactured under strict quality control guidelines. However, if this
product is to be instalied in any location in which a failure of the CP-9200SH involves a life and
death situation or in a facility where failure may cause a serious accident, safety device MUST
be installed to minimize the likelihood of any accident.
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1. OVERVIEW

1 OVERVIEW

N

This chapter explains the system structural diagrams,
operating methods and overview of the device. Always
observe these items for using the SVA module.
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1.1

1-2

System Structure

The CP-9200SH is an integrated controller fully equipped with all functions generally necessary for
machine control.

A suitable machine sequence or motion control can be freely designed through user programming.
The CP-9200SH is composed of the following modules. Refer to the Machine Controller CP-92005H
Use's Manual (SIE-C879-40.1) for the details of each module.

— Structure of the CP-92005H
- Power module has settmg for use with 24 V, 100V, and 200 V.
- Mounting bases
There are short mounting bases and long mounting bases.
A maximum of four mounting bases can be connected.
- CPU modules
A maximum of two can be installed. Each independently executes user programs.
+ Motion modules
Three kinds of motion modules are available: analog output type SVA module (described
in this manual), pulse train output type PO-01 module, and the digital output type SVB
module for MECHATROLINK. Up to total (SVA modules and/or PO-01 modules) of 16
motion modules can be mounted.
SVA modules have position control, speed control, torque control, and phase control
functions. A servo driver with a maximum of four axes may be connected. In addition, it
is equipped with a reversible counter, an interval counter, and frequency measurement
functions, so can be used as a general-purpose counter module. A maximum of 11 SVA
modules can be mounted, so up to 44 axes can be controlled.
PO-01 modules have position control functions such as positioning, zero point return,
interpolation, constant-speed feeding, and constant-step feeding. A pulse motor driver
with a maximum of four axes may be connected. Maximum 16 PO-01 modules can be
mounted, so up to 64 axes can be controlled.
SVB modules have position control functions such as positioning, zero peint return,
interpolation, constant-speed feeding, and constant-step feeding. Both a servo driver
and an I/0O module for MECHATROLINK with a maximum of 14 axes may be connected.
A maximum of 16 SVB modules can be mounted, so up to 224 axes can be controlled.
With CP-216 transmission, the SVB modules can be connected to the inverter used for
CP-216 transmission (VS-616G5, VS-676H5).
+ Communications modules ‘
Various types of interface modules are provided, including a CP-215 interface module,
a CP-216 interface module, and a RS-232C interface module. The CP-717 is connected
to a RS-232C interface module or a CP-215 interface module. -
+ 14O modules
Local I/O, and 2000 series I/O modules can be connected.
- Other
There are modules whlch connect between mounting bases.

&
E
LE 0\@“9\@:4%

Fig. 1.1 Appearance of CP-9200SH (Short Mounting Base)




1. OVERVIEW
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Fig. 1.2 Appearance of CP-9200SH (Long Mounting Base)
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CPU module {CPU #1)

Servo driver

Servo driver

CPU module (CPU #2)

blpo MM LN L UE
woooo . | Msao00 MADG DG :
©X0200) . , '
wa3mw ; v
(oM 3PF) : i :
TAGDE00 E E '
345000 : Pl
’ MASZT 4T m;nr ;
2401073 !
Common memaory """'_"""""""".
SVA module |{Module No. 1) SVA module [(Module No. 2)
. A Servo driver
Axis 1 | wCo00 o [ wWeaoo | Axis1
(QnC000) | © 2 (OMC400)
Axis 2 ' 2 g '
. ' E g :
Axis 3 ' = o '
! o o !
i j=]
Adsd | mweorr | & | meere |
(OACOFF) | @ (ONC4FF)
SVA modulral (Module No. 3) SVA module] (Module No. 4) g, yrver
WC800 » | TWCC00 Axis 1
(oacso0) | £ 8 Jowccon)
po|e el
: 5 81
IR 2| |
. o g Lo
MCSFR | S | WOCFF
loacser) | & @ (OMOCER)

Fig. 1.3 COnngctiéhs between the CP-9200SH and Peripheral Equipment (Software)

MEMOBUS Master
{personal computer, etc)

[

CP-717 D_I_:__m
I ] b
. / [ =]
-PS | CPU { SVA {217FF|{2151IF| LI1O|{|2000 2000 series
1/0 IF vo

e

Temperature
input device

}_

\=

o-117

Fig. 1.4 Connections between the CP-9200SH and Peripheral Equipment (Hardware)
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1. OVERVIEW

Register type

Meanings

SW (system register)

Register to store system operating status and error messages.

IW (input register)
OW (output register)

These [/O registers are directly linked to hardware that can be accessed
from the CPU module, including DI/DO, and 2000 series I/O. Also, these
1/0 registers access the CP-215 and CP-217 through a transmission
hine,

Assignment of hardware and IO registers takes place through the CP-
717 screen settings.

IW (OW) C000 to IW (OW) E8FF are used for transferring Servo
parameters. They may be accessed from either CPU#1 or CPU#2.

MW
(DWG common register)

A common general-purpose register for each DWG. It is used in
transferring data between DWGs. Data transfer with the CPU takes
place by defining part of this register with the CP-717. Refer to the
"Common memory allocation screen” of the CP-717 for details.

DwW
(DWG individual registers)

Individual general-purpose registers for each DWG. Thus, the D
registers of other drawings cannot be referenced. Use of these registers
simplifies software packaging.

1-5




1.2

1-6

Operating SVA Module

First a module number is allocated to the SVA module. Then, by simply setting the servo parameters,
motion control can be implemented. These servo parameters can be set freely with the user program of
the CPU module, to achieve motion eontrol appropriate to the machine.

The SVA module, in addition to motion control, also has the functions of a general-purpose counter
module such a reversible counter, an interval counter and frequency measurement.

- Allocating a module number
This action takes place in the "Module configuration definition screen" of the CP-717.

- Transferring data between the CPU module and the SVA ﬁodule.
This takes place through the servo parameters. There are the following three types of servo
parameiers. :

(1) Servo fixed parameters
These are parameters that normally set one time and then left unchanged unless device
configuration or specifications are modified. These are set through the "Fixed parameter screen”
of the CP-717. ‘

(2) Servo parameters for settings |
These are used for sending instructions from the CPU module to the SVA module. These are
transferred to the SVA module in a batch at the head of a high-speed scan. By simply setting -
these servo parameters, motion control can be implemented.

(3) Servo parameters for monitoring
These are used for sending reports from the SVA module to the CPU module. These are transferred
to the CPU module in a batch at the head of a high-speed scan. These are used in improving
application control and in debugging user programs.



1. OVERVIEW

Try running the servo motor without creating a user program by using the
"parameter setting” function on the CP-717.

Make and connect a cable to connect the servo
driver and the SVA module.

Connect the CP-717 and the CP-9200SH.

Turn the power ON to the servo driver, the CP-
92008H, and the CP-717 Nete1

Register the SVA module and allocate a module
number on the "Module configuration definition
screen” of the CP-717.

Using the "Parameter setting” function of the CP-
717, set the servo parameters with the following
procedure. '

(D Set the servo fixed parameters on the "Fixed
parameter setting screen.”

Set the necessary parameters on the
"Parameter setting screen” to operate the
relevant control mode.

Turn the control mode selection bit "ON" in
the "Parameter setting screen.”

Turn the "RUN" signal of the Servo Drive
Operation Command "ON" in the "Parameter
setting screen."

Set a motion command code on "Parameter
setting screen" Now2

®©@ ® 8 0

<Reference manual>
Machine Controller CP-9200SH User's
Manual (SIE-C879-40.1)

<Reference manual>
Control Pack CP-717 Operation Manual
(SIE-C877-17.4, -17.5)

<Reference manual>
Machine Controller CP-9200SH User's
Manual {(SIE-C879-40.1)

Refer to 1.2.1 "Setting the module
number"

Refer to 1.2.2 "Setting the servo fixed
parameters” and 1.2.3 "Setting initial
values of the servo parameters for setting"

Fig. 1.5 Servomotor Running Procedure

(Note)

1: Always turn the power to the CP-92005SH ON after or at the same time as the servo driver.
This is because when the CP-9200SH is powered ON, the absolute position data are read from the

absclute value encoder made by Yaskawa.

2. When Bit7 "Selection to use motion command” of the selection of additional functions of servo
fixed parameters is set to "OFF", or Bit8 "Motion command enabled” of operation mode of servo
parameters for setting is set to "OFF", it is not necessary to set a motion command code.
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Next, try creating a simple user program. We will discuss performing a servo motor
confirmation test, taking the simple speed control mode as an example.

Set in the program, the servo parameter set with "parameter setting” function in the Servomotor
Running Procedure in Fig. 1.5.

The speed pattern example in Fig. 1.6 and the operating conditions are shown below.
: ]

Speed (%)

___________________________________

NR
{100%) ’ T

’ Speed reference

NREP [ - - -~ 4

o .
LJ:C_. ‘"&-‘l Time @)

Fig. 1.6 Speed Pattern :

<Assumed conditions>

Motor rated speed : NR = 3000 r/min
Feedback pulse resolution : : FBppr = 2048 ppr
D/A ocutput value at 100% of speed 6V

D/A output value at 100% of torque limit : 3V

The above servo parameters are set through the "Fixed parameter screen” of the CP-717.

<Operating conditions>

Speed reference : : NREF =50%

Linear acceleration time : NACC=1sec ’

Linear deceleration time : NDEC =1 sec

Positive torque limit : TLIMP = — 100% (100% for VS-866)
Negative torque limit : TLIMN=100%

Positive speed limiter : : NLIMP = 130%

Negative speed limiter : NLIMN = 130%

In the above conditions, the SERVOPACK at the 1st axis of the module number 1 is used.

1-8




1. OVERVIEW

Figs. 1.7 and 1.8 are examples of using a programming language to show speed pattern in Fig. 1.6,
Refer to Chapter 5 "SERVO PARAMETERS" for the register used (OWODm).

NACC
1000 = OWC00C
NDEC
= OWCO0D
NNUM
1 = OWC014
TLIMP
—=10000 = OWC002
(10000; VS-866)
TLIMN
10000 = OWC003
NLIMP
13000 = OWC004
NLIMN
= OWC005
ONBIT -
B000004 N oRtb012
I O
P-OT
OBC0013
O
DEND

Linear acceleration time (NACC)

Linear deceleration time (NDEC)
Average number of rotations (NNUM)

Positive torque limit (TLIMP)

Negative torque limit (TLIMN) .
Positive speed limiter (NLIMP)

Negative speed limiter (NLIMN)

SB00004: Normally ON contact

Negative overtravel (N-OT), positive overtravel
(P-OT) and other references for the driver

Fig. 1.7 Initial Settings (DWG AD1)

In the example of Fig. 1.7, the user program is created in DWG.A and initial settings are made, but
after setting initial values in the "Fixed parameter screen" of the CP-717, by pressing the "Save" key,
the initial values of the servo parameters can be saved. Initial values saved are automatically set in
the servo parameters when the CP-9200SH is turned ON. Thus, this is the same as the method of
creating a user program in DWG.A and initializing settings. The method of setting initial values in the
servo parameter setting screen and saving them 1s recommended.

RUNMOD
F-Ho001 = OWC000
RUNPB RUN
illioom 01300010_|
[ ®)
ACCEL
L[EOOIOS
[_____
IFON
NREF
05000 = QWCO015
ELSE
. NREF
00000 = OWCO015
[END
DEND

Turns speed control ON.
Run command to the driver (RUN)

When IB00104 is turned ON, speed control is
starts.

When the acceleration reference (IB00105) is
turned ON, speed is controlled at 50% of the
speed reference in the aceeleration time (ACC) .
When IB00185 1s turned OFF, the speed is
decelerated to stop (speed reference 0%) in the
deceleration time (DEC).

Fig. 1.8 Speed Reference (DWG HO1)

The example of Fig. 1.8 is extremely simplified, but actually each register type can be freely controlled

with a user program.
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1.2.1 Setting Module Number

The module number can be set on the Module Configuration Definition screen of the CP-717.
The procedures for setting are as follows. Refer to the Control Pack CP-717 Operation Manual (SIE

C877-17.4, -117. 5) for details . -

(D Register SVA at the slot where SVA module is mounted.

(2> The motion start and end register numbers are automatically displayed in each column.
(3) Set the module number in the "CIR#" column.

@ The motion start and end register numbers set in 2 are changed

(&) Press the SAVE key. . :

l Elements of the Module Configuration Definition Screen

 Module Conhgmatlon “GROUPT¥POODODT CPY200SHYCPUT CP-9200SH Offline Local

M-

(2)—>

Fig. 1.9 Module Configuration Definition Screen

(1) Rack configuration information
Select the type of rack for connecting modules.

(2) Module configuration information
Information on the configuration of module are displayed.

1-10



1. OVERVIEW

1.2.2 Setting Servo Fixed Parameters

Set the fixed parameters needed for servo adjustment on the Fixed'Parameter Setting screen of the
CP-717. Refer to the Control pack CP-717 Operation Manual (SIE-C877-17.4, -17.5) for the method of
setting these parameters.

l Elements of the Fixed Parameter Setting Screen ]

s SVA  GROUP1¥PDODOOT CPO200 SH¥GPUI

(3)

Fig. 1.10 Fixed Parameter Setting Screen

(1) Axis No.
The axis number is displayed.

(2) Name
The parameter name is displayed.

(3) Setdat
Sets the values of the parameters.

(Note)
The settings for servo fixed parameter cannot be saved if the current value of Bit0 in the servo parameter
setting No.2 "Servo Operation Command" is ON.
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1.2.3 Setting Initial Values of Servo Parameters for Setting

1-12

Set the parameters on the Parameter Setting screen of the CP-717 needed for servo adjustment. The
data set here are automatically set as initial values of the servo parameters when the CP-9200SH is
powered ON. Refer to the Control Pack CP-717 Operation Manual (SIE-C877-17.4, -17.5) for detailes.

Elements of the Parameter setting screen |

¥ic SVA  GROUP1YPOODOO] CPS200SHYGPUI CP-92B0SH Onlin

Fig. 1.11 Parameter Setting Screen

(1) Axis No.
The axis number is displayed.

(2) Name
The parameter name is displayed.

(3) Reg. No.
The register number corresponding to the parameter name is displayed.

(3) Setdat
Sets the values of the parameters.

(5} Unit
The units of the set data and the current value are displayed.

{(6) Current _
The current value of parameter is displayed. When the set value of parameter has been changed in
user program, the value different from that in Set dat (4) is displayed.

(Note)
The settings for servo parameter for setting cannnot be saved if the current value of Bit0 in the
servo parameter for setting No.2 "Servo Drive Operation Command” is ON.




1. OVERVIEW

1.2.4 Monitoring Operating Conditions (Control Data)

Monitor data are displayed on the Parameter Monitor screen of the CP-717. It can be used in debugging
user programs or tuning motion control. On this screen, only the current values of the servo adjustment
parameters are displayed. None of the set values can be changed.

Elements of the Parameter Monitor Screen

Ontine Local

(2)
(3

Fig. 1.12 Parameter Monitor Screen

(1) Axis No.
The axis number 1s displayed.

{2) Name
The parameter name is displayed.

{3) Reg. No.
The register number corresponding to the parameter name is displayed.

{4) Monitor dat
The current value of parameter is displayed.

{5) Unit
The unit of the current value is displayed.
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1.3 Module Number and Servo Pararneter Register Number

The servo parameter register numbers (input or output register number) will vary with the module
number and axis (1st to 4th axes).
The servo parameter register number is given with the following equation.

Servo register number (IWoooo and OWnonno) = Module number offset + Axis offset

The module number offset for each module number is as follows.
Module No. 1 = C000, Module No. 2 = C400, Module No. 3 = C800, Module No. 4 = CCQQ,
Module No. 5 = D000, Medule No. 6 = D400, Module No. 7 = D800, Module No. 8 = DC00,
Module No. 9 = EQ00, Module No. 10 = E400, Module No. 11 = E800

The axis offset for each module number is as follows.
Auxis offset = (Axis number— 1) X 40H (64 words)

The above relatlon is shown in Table 1.1.
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Table 1.1 Servo Parameter Register Number

Module 1st axis IW 2nd axis IW 3rd axis IW 4th axis IW
No. (OW) (OW) (OW) (ow)
1 CO000 to CO3F C040 to CO7F C080 to COBF C0CO to COFF
2 C400 to C43ﬁ‘ C440 to C47F C430 to C4BF C4CO0 to C4FF
3 C800 to CSSI‘I1 C840 to C87F C880 to C8BF C8C0 to C8FF
4 CC00 to CC3F CC40 to CCTF CC80 to CCBF CCCO to CCFF
b D000 to DO3F D040 to DOTF D080 to DOBF DOCO to DOFF
6 D400 to D43F D440 to D47F D480 to D4BF D4C0 to D4FF
7 D800 to DB3F D840 to DBTF D880 to DEBF D8CO to DSFF
8 DC00 to DC3F DC40 to DCTF DC80 to DCBF. DCCO to DCFF
9 E000 to E03F E040 to EO7F E080 to EOBF E0CO to EOFF
10 E400 to E43F E440 to E47F E480 to E4BF E4CO to E4FF
11 E800 to E83F E840 to E8TF E880 to ES8BF E8CO to ESFF
(Note)

Registers of different module numbers are not continuous.

If the module number is the same, the registers between the axes are continuous. Use subscripts
(i, j) in user programs with care. :

(Example)

With | IW(OW)C000i, where i=0to 255, the register number can be correctly read out.

With TW(OW)CO000i, the register number can be correctly read and written within the register
range of module No. 1; IW(OW)C000 to IW(OW)COFF. Where i = 256, it can not be correctly read

out.




1. OVERVIEW

1.4 Pulse Counting Method and Pulse Multiplication Function

There are three types of input pulses,'pulse A, pulse B, and pulse C. Pulses A and B are used in
counting, pulse C in counting control. A choice may be made for pulses A, B, and C between 5V
differential input and 12 V pull up collector input.

There are three methods of counting with pulses A and B: sign type, Up/Down type, and A/B type. The
method can be selected independently for each axis.

- Sign type

(With 12 V pull up collector input)
Pulse A is an adding and subtracting pulse.
Pulse B is a sign.
If Pulse B is "Low", the forward rotation (positive in frequency). If it is "High", the reversed
rotation {negative in frequency)

(With 5 V differential input)
Pulse A is an adding and subtracting pulse.
Pulse B is a sign.
If Pulse B is "High", the forward rotation (positive in frequency). If it is "Low", the reversed
rotation (negative in frequency).

- Up/Down type
Pulse A input is the addition pulse. (Positive frequency)
Pulse B input is the subtraction pulse. (Negative frequency)

- A/B type
(During 12 V pull up collector input)
The count is upped if the phase of pulse A input leads pulse B. (Positive frequency)
The count is downed if the phase of pulse A input lags pulse B. (Negative frequency)
(During 5 V differential input)
The count is upped if the phase of pulse A input lags pulse B. (Positive frequency)
The count is downed if the phase of pulse A input leads pulse B. (Negative frequency)
Please note that the lead and lag of the phases are opposite between 12 V pull up collector input and
5 V differential input.

There is an multiplication function for rising and falling. Single multiplication (X1), double
multiplication (X 2), or quadruple multiplication (X 4) may be selected.

Single multiplication (X 1) : Count at rising pulse A,

Double multiplication (X2) : Count at rising and falling of pulse A,

Quadruple multiplication (X4) : Count at rising and falling of both pulses A and B.

Up/Down counter and pulse counting methods and the relation with the multiplication function are
shown in Table 1.2.
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Table 1.2 Counter Up/Down and F"ulse Counting Methods

Pulse counting method | Up counter (forward rotation) Down counter (reverse rotation)
A/B type . ' 1| ST, R
(During 12 V X1 Pulse A Pulse A
pull up ' PulseB ——F  L__ |PulseB —& +___
_co]]ector
input) 1 PulseA —Ff v | PalseA ———fF %_
PulseB ——J 1 | PulseeB — L
PulseA & 1 |PulseA —— F _
X4 ' -
Pulse B ——f v Pulse B —f& v __
A/B type Y s I 1 _____
(During 5 V x1 Pulse A Pulse A —
differential -~ |PulseB — I 1__ |PulseB —— L
input)
Pulse A ———Ff ¥ |PulseA —Ff v
X2 ' ’
PulseB — L —._ |PulseB ———F L __
PulseA . & V¥ __ . |PulseA __F& ¥
X4
PulseB — & V¥ _ PulseB — & V¥
Sign type ' : 1 e S, R
(During 12 V X1 Pulse A Pulse A
pull up Pulse B LOW | Pulse B ~—J HIGH
collector
input) iy |PuseA % |Puea —F -
Pulse B LOW | PulseB — HIGH
Sign type BN s W Y e T
(During 5 V 1 Pulse A | Pulse A
differential Pulse B —_1 micn | Pulse B ' LOW
input}
s PulseA ¥ | PulseA - ¥ _
LOW
Pulse B _f HIGH Pulse B
Up/Down Pulse A —f 1 | PulseA Fixedon LOW or HIGH
type X1
Pulse B Fixed on LOW or HIGH PulseB —Ff L
Pulse A F v Pulse A  Fixed on LOW or HIGH
X2
Pulse B Fixedon LOWorHIGH , | Pulse B —f % .

(Note) In the Up/Down type, if pulses A and B reach simultaneously, the result is +0.

For selecting pulse input method and pulse counting method, refer to 1.2.2 "Setting Servo Fixed
parameters,” 5.1.1 "List of Servo Fixed Parameters," and 5.2.1 "Details of Servo Fixed Parameters".
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1.5.1 Overview

1.5 Overview of Functions

1. OVERVIEW

The SVA module has four functions, reversible counter, interval counter, frequency measurement,
and basic counter, which can be selected independently for each axis,

. . Motion Coincident
Function Overview control DI latch output
Note 1 Note 2 Note 3
gounts pulses with the input of pulses A and
Reversible . L. Not Not. .
counter While pulse C is input, the count stops.Nete 4 possible | possible Possible
Preset of count value, disabling counting
possible
gounts pulses with the input of pulses A and
Interval : . . Not Not :
counter When pulse C rises, the count value is latched, possible possible Possible
and the counter is reset.
Disabling counting possible
Co:ij.nBts pulses based on the input of pulses A
and B. v
Frgg;nency ¢ Counts frequency of the input pulse. 1:;%1 N(.’{')] Possible
measuremen Preset of count value preset, disabling po e possible
counting impossible.
Counts pulses with the input of pulses A and
: B. - . .
Basic counter Input of pulse C uses zero point return mode. Possible Poasible Possible
Disabling counting impossible.

(Notes) 1. In motion control, there are modes for zero point return, speed control, torque control,
position control, and phase control, set by servo parameters.
2. The DI latch is the function of latching (reading out) the pulse count value {current
position) through an external signal. The DI input signal and pulse C are used as
external signals.
3. Coincident output is the funetion which outputs a coincident output signal (D05) when
the preset coincident detection value and the counter value (current value) eoincide.
4. For the version No. 87921-90000-S0200 and later, whether the counting is stopped or
not during C-pulse input with reversible counter, can be selected by the servo fixed
parameter.

Table 1.3 gives the relations between each function and pulse counting method.

Table 1.3 Counter Functions and Pulse Counting Methods

Pulse counting | 5y 0 ethod Sign method A/B method
method

Function x1 x2 X1 xX2 X1 X2 x4
Reversible counter Possible Possible | Possible Possible Possible Possible Possible
Interval counter Possible Possible | TPossible Possible Possible Possible Possible
Frequency Possible | Possible | Possible Possible Possible | Possible Possible
measurement

Basic counter Possible Possible | Possible Possible Possible Possible Possible

For selecting counter mode, refer to 1.2.2 "Setting Servo Fixed Parameters", 5.1.1 "List of Servo Fixed
Parameters”, and 5.2.1 "Details of Servo Fixed Parameters".
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1.5.2 Motion Commands

For CP-9200SH version No. 87921-90000 -0200 and later, the motion command is available.

To use motion command, the following settings are required.
+ Set Bit7 (selection to use motion command) of the servo fixed parameter No. 14 "Selectlon of Addi-
tional function" to "USE (=1)".
- Set Bit8 of the servo parameter for setting "Operation mode (OWnon 00)" to "1 (use OWon 20)".

- Set Bit2 of the servo parameter for setting "Operation mode (OWoz00)" to "1 (position control mode)".
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The motion commands include i)ositioning (POSING), zero point return (ZRET), interpolation
(INTERPOLATE), constant-speed feeding (FEED) and constant-step feeding (STEP) and they can be
selected independently for each axis.

Table 1.4 Function of Motion Command

Function

Explanation

Positioning (POSING)

Moves an axis to a pre-determined pos:tlon at a specified feed speed with a
specified acceleration/deceleration time constant.

External positioning
(EX_POSING)

When a latch signal (external positioning signal) is input during positioning,
the current position eounter is latched by the latch signal and moves the
axis to the position moved by the external positioning travel distance.

Zero point return,

‘Performs positioning by moving the axis for the zero point return travel

(ZRET) distance from the zero point signal.

Four zero point return methods are available.
Interpolation Interpolation is performed by the position data at each high-speed scan
{INTERPOLATION) processed from CPU.
Interpolation with During the same interpolation as INTERPOLATION, the current position
position detection counter is latched by a latch signal and the latch position calculated in
function (LATCH) reference units is reported.

Constant-speed feeding
(FEED)

i

Rapid feeding in infinite distance to a specified direction at a specified speed
with a specified acceleration/deceleration time constant.
By NOP command, the feeding is decelerated to stop.

Constant-step feeding
(STEP)

Positioning to a specified direction for a specified travel distance (STEP
travel distance) at a rapid feeding speed by a specified acceleration/
deceleration time constant.




1.5.3 Types of Acceleration/Deceleration

Acceleration/deceleration can be basically classified into linear acceleration/deceleration, S-curve
acceleration/deceleration, and exponential acceleration/deceleration. .
For exponential acceleration/deceleration, setting of bias speed is possible,

Exponential acceleration/deceleration is possible only when the motion commands are avallable

1. OVERVIEW

Table 1.5 Types of Acceleration/Deceleration

Type of

acceleration/
deceleration

Concerned motion
parameters

Contents

Linear
acceleration/
deceleration

OWpno 0C

(servo parameter for
setting "Linear
acceleration")

OWop 0D

(servo parameter for
setting "Linear
deceleration”)

Set the time to reach the rated motor speed for acceleration/deceleration

time,

Spee

Rated Rotation Speed

owonoc
Linear acceleration time

Time .
OWQ0oD

Linear deceleration time

S-curve
acceleration/
deceleration
{travel
average)

OWoo 0C

(servo parameter for
setting "Linear
acceleration™)

OWoo 0D

(servo parameter for
setting "Linear
deceleration”)

OWop 14

(servo parameter for
setting "Averaged
number of times"

OBon 214 to OBon 217

(servo parameter for
setting "Filter type
selection")

Speed

Rated Rotation Speed

4=

——

AN

OWa 14

OWm14

OWoooc

Linear acceleration time

OWm 14

- - »
>
OWo 14

Averaged

OWgn oD .
times

Linear deceleration time

Time

number of

Set "2" (travel averaging filter) for "Filter type selection”.

(Continued)
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{Continued)

Type of
acceleration/
deceleration

Concerned motion
parameters

Contents

Exponential
acceleration/
deceleration

OWonoC )
(servo parameter for
setting "Linear
acceleration")

OWon 0D

(servo parameter for
setting "Linear
deceleration™)

OWoo 14

(servo parameter for
setting "Averaged
number of times™)

OBoo214 to OBan 217
(servo parameter for
setting "Filter type
selection™

OWon1D

(servo parameter for
setting "Bias speed for
exponential
acceleration/
deceleration filter")

Feed speed

\ /\
63.2% of
feed speed

Speed

3

0 -
Time

OW0D 14

OWOD 14
Averaged number
>~ of times

Set "0" for "Linear acceleration/deceleration time (OWoO
0C, OWoo 0D)".

Set "1" (exponential acceleration/deceleration) to "Filter
type selection".

Set "0" for "Bias speed for exponential acceleration/
deceleration filter”.

Exponential
acceleration/
deceleration
with bias

OWonoC

(servo parameter for
setting "Linear
acceleration™)

OWaoo 0D

(servo parameter for
setting "Linear
deceleration")

OWaoo 14

(servo parameter for
setting "Averaged
number of times”

OBoo214 to OBon 217
{servo parameter for
setting "Filter type
selection™)

OWao 1D

(servo parameter for
setting "Bias speed for
exponential
acceleration/
deceleration filter")

Speed

Feed speed

OWm 1D
(Bias speed)

A\
N i

\

-

OWm14 OWao 14 Time

63.2% of Feed

\Averaged number of
speed-Bias speed

times

Set "0" for "Linear acceleration/deceleration time (OWnon
0C, OWnoOD)".
Set "1" (exponential acceleration/deceleration) to "Filter
type selection”.

(Continued)




1. OVERVIEW

1.6 Module Hot Swapping

SVA modules should not be hot swapped, since a synchronous error will occur and CPU will goes down.
When the modules other than CPU and SVA modules, such as LIO modules, communication modules,
are hot swapped, the following states will be resulted. Special care should be taken.

In any case, we recommended to insert or remove modules after power turns OFF,

_ {Note)
Not only in CP-9200SH but also in CP-317 dual system, when a SVA module is used, the following
states and operations are occurred only during the data copy between CPUs with CPU module hot
swapping switch OFF.

The reference value of servo parameter before module was inserted or removed remains. And the
operation continues with this reference value as follows.

- During speed and torque controlling, operation is performed with the reference speed
and torque commanded.

* During zero point returning, the following will occur.
- During operation at approach speed, that operation will continue.
- During operation at creep speed, that operation will continue.
- If after detection of the zero point pulse, zero point return operation will be executed.
At the zero point, a servo lock state will result.

Durmg position control execution, the following will occur.
When positioning point-to-point, that positioning operation is executed. When it
arrives at the position reference value, a servo lock state will result.
- If positioning control is implemented when the position reference value is being given
step by step with each high-speed scan, immediately a servo lock state will result,
with the position reference value at that time.

* During phase control execution, the following will occur.
- If operating by the electronic shaft, that operation will continue.
 During operation by the electronic cam, a servo lock state will immediately result
around the phase correction value at that point.
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1.7 Application Precautions

Head the following precautions when using a SVA module.

(1) The minimum values of high-speed scan set time are as follows.
Set a value more than the minimum value.

(A) When "Selection to use motion command” (Bit7 of fixed parameter No. 14 "Selection of
add:tlonal funct;on") 1s set to "NOT USE" ("0")

@ When used in speed control mode (Bit0 of OWDD 00 ="ON"
The minimum value of high-speed scan set value
. =250 ¢ s+ (100 x# s X number of axes in use)
When used in torque control mode (B1t1 of OW 0o 00 = "ON")
The minimum value of high-speed scan set value
=250 ¢ s+ (60 p s X number of axes in use)
When used in position contrel mode (Bit2 of OWon 00 = "ON")
The minimum value of high-speed scan set value
=250 ¢ s+ (150 4 s X number of axes in use)
When used in phase control mode (Bit3 of OWpn 00 = "ON")
The minimum value of high-speed scan set value
‘ =250 ¢ s + (100 g s X number of axes in use)
When used in zero point return mode (Bit4 of OWoo 00 = "ON")
The minimum value of high-speed scan set value
=250 ¢ s + (150 u s X number of axes in use)
When used with RUN "OFF" (Bit0 of OWon 01 ="QFF")
The minimum value of high-speed scan set value
=250 p# 5 + (70 2 s X number of axes in use)

® ® ® ®

{(Examples)
1) When all of 4 axes are set in speed control mode
The minimum value of high-speed scan set value = 250 g s+ (100 z s X 4 axes)
' =660 u s
2) When all of 4 axes are set in torque control mode
The minimum value of high-speed scan set value =250 ¢ s +(60 u« s X 4 axes)
=490 ;£ s
3) When all of 4 axes are set in position control mode
The minimum value of high-speed scan set value = 250 p s+ (150 ¢ s X 4 axes)
_ - =850 ¢ s
4) When all of 4 axes are set in phase control mode
The minimum value of high-speed scan set value =250 2 s+ (100 x s X 4 axes)
=650 u s
5) When all of 4 axes are set in zero point return control mode
The minimum value of high-speed scan set value =250 x s+ (150 x s X 4 axes)
=850 u s

(B) When "Selection to use motion command" (Bit7 of fixed parameter No. 14 "Selection of additional
function") is set to "USE" ("1")

(i) When "Motion command code” (Bit8 of parameter for setting OWon 00) 1s set to "INVALID"
("0")

(1) When used in speed control mode (Bit0 of OWno 00 ="ON")
The minimum value of high-speed scan set value
=250 4 5 +(170 z s X number of axes in use)
(2} When used in torque control mode (Bit1 of OWoo 00 = "ON")
The minimum value of high-speed scan set value
=250 ¢ s +(170 x s X number of axes in use)
@ When used in position control mode (Bit2 of OW 0 00 = "ON")
The minimum value of high-speed scan set value
' =250 ¢ s+ (250 g s X number of axes in use)
@ When used in phase control mode (Bit3 of QW0 00 = "ON")
The minimum value of high-speed scan set value
» =250 ¢ s + (180 g s X number of axes in use)
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1. OVERVIEW

(® When used in zero point return mode (Bit4 of QW00 00 = "ON")
The minimum value of high-speed scan set value
=250 ¢ s +(220 g s X number of axes in use)
® When used with RUN "OFF" (Bit0 of OWon01 = "OFF")
The minimum value of high-speed scan set value
=250 s + (200 u s X number of axes in use)
(Examples)
1) When all of 4 axes are set in speed control mode
The minimum value of high-speed scan set value =250 x s + (170 1 s X 4 axes)
=930 i s
2) When all of 4 axes are set in torque control mode
The minimum value of high-speed scan set value =250 x s + (170 ¢ s X 4 axes)
=930 x s
3) When all of 4 axes are set in position control mode
The minimum value of high-speed scan set value = 250 ¢ s + (250 i s X 4 axes)
= 1250 4 s
4) When all of 4 axes are set in phase control mode
The minimum value of high-speed scan set value = 250 ¢ s + (180 ¢ s X 4 axes)
=970 u s
5) When all of 4 axes are set in zero point return control mode

The minimum value of high-speed scan set value =250 ¢ s + (220 4 s X 4 axes)
=1130 ¢ s

(1) When "Motion command code” (Bit8 of parameter for setting OWon 00) is set to "VALID"

(1)

@

@

When used in speed control mode (Bit0 of OWoo 00 = "ON")
The minimum value of high-speed scan set value

=250 ¢ s+ (180 x s X number of axes in use)
When used in torque control mode (Bitl of OWoo 06 = "ON")
The minimum value of high-speed scan set value

=250 y s+ (170 g s X number of axes in use)
When used in position control mode (Bit2 of OWon 00 = "ON")

a) When "Axis selection” (Bit5 of fixed parameter No. 17 "Motion controller function
selection flag” is set to "Finite length axis" ("0")
The minimum value of high-speed scan set value
=250 ¢ s+ (280 i s X number of axes in use)
b) When "Axis selection" (Bith of fixed parameter No. 17 "Motion controller function
selection flag” is set to "Infinite length axis” ("1")
The minimum value of high-speed scan set value
=250 2 s + (350 ¢ s X number of axes in use)
When used in phase control mode (Bit3 of OWon 00 = "ON™)
The minimum value of high-speed scan set value
=250 ¢ s+ (200 ¢ s X number of axes in use)
When used in zero point return mode (Bit4 of OWoo 00 = "ON")
The minimum value of high-speed scan set value
=250 u s+ (250 ¢ s X number of axes in use)
When used with RUN "OFF" (Bit0 of OWon 01 = "ON")

a) When "Axis selection” (Bit5 of fixed parameter No. 17 "Motion controller function
selection flag" is set to "Finite length axis" ("0")
The minimum value of high-speed scan set value
=250 u s+ (220 4 s X number of axes in use)
b) When "Axis selection” (Bit5 of fixed parameter No. 17 "Motion controller function
selection flag" is set to "Infinite length axis™ ("1")
The minimum value of high-speed scan set value
=250 ux s+ (300 i s X number of axes in use)
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(Examples)

a)

b)

4)

1)  When all of 4 axes are set in speed control mode
The minimum value of high-speed scan set value = 250 ¢ s+ (180 x s X 4 axes)

2) When all of 4 axes are set in torque control mode
The minimum value of high-speed scan set value = 250 4 s+ (170 x s X 4 axes)

3) When all of 4 axes are set in position control mode
- The minimum value of high-speed scan set value= 250 g 8+(280 p s X 4 axes)
~When all of 4 axes are set to infinite length axis

When all of 4 axes are set in phase control mode
The minimum value of high~speed scan set value =250 ¢ s+ (200 ¢ 3 X 4 axes)

=970 s

=930 s
When all of 4 axes are set to finite length axis
=1370 ¢ s

The minimum value of high-speed scan set value= 250 ¢ s+ (300 ¢ s X 4 axes)
=14560 0 s

=1050 ¢ s

5) When all of 4 axes are set in zero point return control mode
The minimum value of high- speed scan set value =250 ¢ s+ (250 » s X 4 axes)

- =1250 ¢ s

Whenever the module configuration definition of CPU module has been changed (also at loading
in batch), be sure to turn OFF the power and ON again.

The units are different depending on the control mode. ‘
Table 1.6 shows the units for the position and speed references in each control mode,

Do niot change the high-speed scan set value of CPU module during travelling. ‘

‘Table 1.6 Units for the position and speed references in each control mode

Control Mode

Speed reference Torque reference | Position reference

Speed control

%

Torque control

= %

Zero point return

%

Phase control

% pulse

Position control

When using a

% pulse

motion command

When not using a
motion command

%, mm/min, inch/
min, dég/min, or

mm, inch, deg, or
pulse

pulse/min

(Note) Use 1=1 reference unit for the zero position offset setting (OLoo 06) when selecting to use the
motion command to "USE (=1)" and the motion command code validfinvalid (OBnor 008) to *1"

(=valid).

Use 1=1 pulse when using a control mode other than those in Table 1.6.



2. BASIC SPECIFICATIONS

2 BASIC SPECIFICATIONS |

This chapter, explains basic specifications for the SVA
module classified in hardware and software.
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SVA module performs counter functions or motion functions for up to four axes. Counter functions
include a reversible counter, and interval counter, and frequency measurement, which can be
independently selected for each axis. Further, motion functions include speed control, torque control,
position control, and phase control, which can be independently selected for each axis. Counter functions
and motion funetions can be independently selected for each axis, and there is absolutely no restriction
based on axis number.

A maximum of 11- SVA modules can be mounted on the single CP-9200SH. Thus, a maximum of 44
axes can be independently controlled.

However, when other motion modules such as the PO-01 module are used, a maximum of 16 modules
can be mounted.

Primary features of the SVA module are shown in Table 2.1, basic specifications in Table 2.2.

Table 2.1 Primary Features of the SVA Module

Category : Specifications

Motion function Position control, speed control, torque control, and phase control on

four axes

Reference: Analog

Position detection method: Absolute encoder or incremental encoder
made by Yaskawa

Hardware pulse latch function: 1 point/1 axis

Counter function Reversible counter, and interval counter, and frequency measurement
on four axes

Reversible counter: Count disabling, preset count value are possible
Interval counter: Count disabling possible

Frequency measurement: Setting detection units for frequencies

possible

Pulse co.unting A/B method, Up/Down method, or sign method

methods Multipulication function is provided (single, double, or quadruple is
available)

Table 2.2 Basic Hardware Specifications for SVA Module

Category Specifications

References (I/A 12 points) Analog reference (Can also be used as a general D/A
Speed reference converter.)

Positive torque limit ’ + Speed reference: sign + 15 bits

reference X4 axes| - Positive torque limit reference: sign + 15 bits
Negative torque limit - Negative torque limit reference: sign + 15 bits
reference {Note) The analog output full range is 0 to £11 V
Monitor, input (A/D 8 points) Each sign + 15 bits (Can also be used as a general A/D
Speed monitor converter.)

Torque monitor + x4 axes - Speed monitor :0to 10V

- Torque monitor : G to 10V

Run command/Run status {Can also be used as a general DL}
Run command } % 4 axes - Run command (DOQ) : 7 points
Run status * Run status (DI} :4 poinis
Pulse input A/B/C phase

Can choose between § V differential input and 12V pull
up type collector input

Can select a signal polarity, positive logie, or negative
logic (valid only for CP-92008H version 87921-90000-
50200 and later)

Position detection method Absolute encoder or incremental encoder made by
Yaskawa,
Maximum pulse counting speed 4 Mpps {(during quadruple multiplication)
{Continued)
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2. BASIC SPECIFICATIONS

Category

Specifications

Motion functions

Reference
Position reference for axis 1
Position reference for axis 2
Position reference for axis 3
Position reference for axis 4

Speed reference for axis 1
Speed reference for axis 2
Speed reference for axis 3
Speed reference for axis 4

Positive torque limit
reference for axis 1
Negative torque limit
reference for axis 1
Positive torque limit
reference for axis 2
Negative torque limit
reference for axis 2
Positive torque limit
reference for axis 3
Negative torque limit
reference for axis 3
Positive torque limit
reference for axis 4
Negative torgue limit
reference for axis 4

Position loop gain (Kp)
Linear acceleration/
deceleration setting
Auxiliary functions

Position reference:
0 to £2147483647 pulses
{at 0.01 mm/1pulse: 0 to £21474836 mm)
Infinite length positioning also possible

Speed reference
Analog: 0 to £327.67%
(Note) It 1s possible to designate D/A output voltage
at 100%. (Default: 6 V)

Positive/Negative torque limit reference
Analog: 0 to +327.67%
{Note) It is possible to designate D/A output voltage
at 100%. (Default: 3 V)

1 te 999.9
Acceleration time: O to 32.767 s
Deceleration time: 0 to 32.767 s

Equipped with zero point return (for incremental encoder)
Equipped with hardware position latch function (DI input
signal or Pulse C input signal)

Can change control mode during online operation

Can change each servo parameter individually during on line

operation

Monitor input (A/D 8 points)
Speed monitor for axis 1
Speed monitor for axis 2
Speed monitor for axis 3
Speed monitor for axls 4

Torgue moenitor for axis 1
Torque monitor for axis 2
Torque monitor for axis 3
Torque meonitor for axis 4

Speed monitor: 0 to +327.67%
(Note) It is possible to designate A/D input voltage
at 100%. (Default: 6 V)

Torque monitor: 0 to £327.67%
(Note) It is possible to designate A/D input voltage
at 100%. (Default: 3 V)

Counter function
Reversible counter

Interval counter
Frequency measurement

Equipped with pulse count disabling selection
Equipped with count value preset function
Equipped with pulse count disabling selection
Setting detection units for frequencies possible
{1 Hz, 0.1 Hz, 0.01 Hz or 0.001 Hz)

Pulse counting method

Can select between sign method, Up/Down method, or A/B
method
Sign method (Single or double multiplication)
Up/Down method {Single or double multiplication)
A/B method (Single, double, or quadruple multipulication
1s available)

Coincident output

Comparison of 32-bit up/down counter (Set value: 32 bit
counter value)
DO output (DO5) upon coincident detection.
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

3 EXPLANATION OF FUNCTIONS AND
USER PROGRAMMING EXAMPLES

This chapter explains the primary functions and
operating methods of the SVA module.

In addition, simplified examples of user programs are
included. Refer to these examples to create user programs
and use freely the SVA module.
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3.1 Reversible Counter

The count goes UP or DOWN by the input of pulse A or B. During the input of pulse C, the counting is

sbopped

The count value can be preset by the servo parameter setting (BitCof OWDD00 + axis ofs)
- The counting can be prohibited by the servo parameter setting (Bit B of OWDJ00 + axis ofs).
+ 'The current count value is stored in the hardware counter current value (ILOD08 + axis ofs) with

each high speed scan.

- Digital input (DI) and output (DO) can be used as general-purpose DI and DO. Analog input (A/D
converter) and output (D/A converter) is used as general-purpose A/D and D/A:.

MAX(7FFFFFFFE)

(+) Count preset
L

0

WAI(7FFFFFFFH)

]
H
13
I
[}
[}
]
[}

e
1
1
t
t
|
1

Count preset
L]

Counting register
of the counter

né

\
]
]
]
J

I
[} 1
i
L n4 1 '
i . . :
1 1 1 ]
; KIN ") '
. {800000CH) ' (80000000H) !
Pulses AandB | vp stop| wp [oom |1 wr 1 [swp] ' pomN ' | sop| * DOWN
Pulse Che 1 ' 1 I 1.
i . : l : :
Ik_._._‘: : I 1 ¥ ]
. 1 ' I I
Current count nl 2 n3 14 X 05 X 06 X 07 )

Ts: High-speed scan set value

{Note) For CP-92008H version No. 87921-30000 -80200 and later, whether the counting is
stopped or not by input of pulse C can be selected. Setting of Bit8 of the servo fixed pa-
rameter No. 14 "Additional function selection" can make this selection:

When Bit8 = "OFF", the counting is stopped during input of pulse C.
When Bit8 = "ON", the counting is not stopped even during input of pulse C.

Fig. 3.1 Reversible Counter Operation

+ The register number is for the 1st axis of the module number 1.

- If the module number and the axis number are different, change the register number referring to
1.3 "Module Number and the Servo Parameter Register Number".

- For the servo parameters used with a reversible counter, "O" is marked in the column "Reversible
counter" of "Modes for which data is valid™ in 5.1.2 "List of Servo Parameters for Settings" and 5.1.3

"List of Servo Parameters for Monitor".
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

When using as a reversible counter, refer to the following;

(D Set the servo fixed parameters. Switch the counter mode selector to "Reversible counter (=0)".
Set other servo fixed parameters appropriately for your machine.

Digital output (DO) can be used as a general-purpose DO by setting it to servo drive run
command (OWC001).

@
@ Digital input (DI) is informed to servo drive status {WC001) as general-purpose DI.
@ The analog output (D/A converter) can be used as a general-purpose D/A converter by setting

the positive torque limit setting (OWC002), the negative torque limit setting (OWC003), and
the speed reference setting (OWC015).

® The analog input (A/D converter) is informed to the speed monitor (IWC00D) and the torque
monitor (IWCO0OE) as general-purpose A/D converter.
® To prevent counting, turn count disable (Bit B of OWC000) "ON."

To allow counting, turn count disable (Bit B of OWC000) "OFF."

(@ To preset the count value, set as follows.

(D Set the preset data to count preset data (OLC006).

(ii) Turn the request for count preset (Bit C of OWC000) "ON."

(iif) When count preset is completed, the count preset completion (Bit 6 of IWC000) turns
IION.H

(iv) When the count preset completion (Bit 6 of IWC000) turns "ON", turn the request for
count preset (Bit C of OWC000) "OFF."

(v) The count preset completion (Bit 6 of IWC0Q0) turns "OFF."

(Note) Please note these functions are invalid when count disable (Bit B of OWC000) is "ON."
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3.2 Interval counter

The count goes UP or DOWN by the input of pulse A or B. At the rising of pulse C, the count value is
latched and the counter is reset,
This latched data (interval count value) are stored in the hardware counter latch data (1L.0006 +
axis ofs} at each high-speed scan.
+ The current count is stored in the hardware counter current value (IL{108 + axis ofs)
- Count disabling is possible by setting the servo parameter (OWUI00 + Bit B of axis ofs).
Digital input and output can be used as general-purpose DI, DO. Analog input and cutput (A/D, T/
A converter) 1s used as general-purpose A/D, D/A.

MAX{7FFFFFFFE)  MAX(7FFFFFFFR)

Wb

T
1
1
1
I
i
i
1
1
1
I

{+)

[-]
(")

Counting register
of the counter

)

8-----,_ < PR

3 o4
BN NN
(800000008) g 800000008)
Pulses A and B or —I])uIH ) l ponk J or !
Pulse C r-;'l ' ' 1 ; f—i: : '—[:
) ] Ts : 1 1 ] |L ; [
i I 3

Interval count value | &0 X !l X l a2 l X ] ! X n4
Current count [:>'( ol 3'( nz Ln&! )'( 04 >(' o5 )‘( 06 X n7 )'(:

Ts: High-speed scan set value

Fig. 3.2 interval Counter Operation

T

* The register number is for the 1st axis of the module number 1.

- If the module number and the axis number are different, change the register number referring to
1.3 "Module Number and Servo Parameter Register Number".

. For the servo parameters used with the interval counter, "O" is marked in the column "Interval
counter” of "Maodes for which data is valid" in 5.1.2 "List of Servo Parameters for Settings" and 5.1.3
“List of Servo Parameters for Monitor".
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

When using as an interval counter, refer to the following;

@

@
®
O]

@

®

Set the servo fixed parameters. Switch the counter mode selector to "Interval counter (=1)."
Set other servo fixed parameters appropriately for your machine.

Digital output {DO) can be used as a general-purpose DO by setting it to servo drive run
command (OWC001).

Digital input (DI} is informed to servo drive status (IWC001) as general-purpose DI.

The analog output (D/A converter) can be used as a general-purpose /A converter by setting
the positive torque limit setting (OWC002), the negative torque limit setting (OWC003), and
the speed reference setting (OWC015).

The analog input (A/D converter) is informed to the speed monitor IWC00D) and the torque
monitor (IWC00E) as general-purpose A/D converter.

To prevent counting, turn count disable (Bit B of OWC000) "ON."
To aliow counting, turn count disable (Bit B of OWC000) "OFF."
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3.3 Frequency Measurement

The frequency is computed based on the sequence of pulses A and B.
- The frequency is stored in the detected frequency (ILO006 + axis ofs) at each high- speed scan.
- The current count value is stored in the hardware counter current value (ILO008 + axis ofs).
- Digital input (DI) and output (DO) can be used as general-purpose DI and DO. Analog input (A/D
converter) and output (D/A converter) is used as general-purpose A/D and D/A.

[Frequency measurement principle]
The frequency is computed as follows.

Nn_ Nn-l
f= XMULT
M+LOTsHT _ —T)
Ts - : High-speed scan set value

N _., N : Current count value of the input pulse at each high- speed scan.

: Time from the input pulse to the head of the measuring penod
(count unit: 8 MHz=0.125 x s)

M : Number of measurement periods without input pulses

MULT : Frequency count (set by the servo fixed parameter)

(Note Frequency measurement accuracy = £ ———————
) a 8 MHzXTs

1 1
For 10 ms high-speed =+ = +0.00125%
or 10 ms hgh-speed scan, &= sy s 80000 o

If more than one pulse is input during the measurement period, computation follows the above formula.
If there is no pulse, a value estimated from the previous cycle becomes the computed result. The true
value is computed for measurement cycles when a pulse 1s input.

L g

X I | i X ; : :
1 ] I ] 1 ] 1 t
Nn-2: Np-1) Nao 1 Nn+l ' Nn+2 1 '
] ] 1 ] [] 1 i ]
1 ] 1 1 ] ] 1 ]
] ] ) ] [ 1 [ 1
1 1 l [} 1 ] ] 1 ]
' i "Ji-_ 1 (] ] ] ] I
' 1 ] 1 1 ] 1 ]
input pulse — ' ! ! : ! ! !
L} T T L) T T
' 1 %‘...g ' ' 1 |
A : L :
1 i 1 Ts 5 1 ' 1 ] '
r E E 1 ] 1 1 ]
¥ ) L) 1 1 U | U
Frequency |[f1 X {2 13 14 s X 16 X 7 18
q ¥ ) I 3 ' f 3 K
Current X No-2 X Na-1 Nn >( No+t X No+1 X Na+2 X No+2

count value

. Fig. 3.3 Frequency Measurement

- The register number is for the 1st axis of the module number 1.

- If the module number and the axis number are different, change the register number referring to
1.3 "Module Number and Servo Parameter Register Number”.

- For the servo parameters used with the frequency measurement, "O" is marked in the column
"Frequency measurement” of "Modes for which data is valid” in 5.1.2 "List of Servo Parameters for
Settings" and 5.1.3 "List of Servo Parameters for Monitor”. .
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

When using as a frequency measurement, refer to the following;

®» & ® 6

@

@

Set the servo fixed parameters. Switch the counter mode selector to "Frequency measurement
(=2)". Set other servo fixed parameters appropriately for your machine.

Digital output (DQ) can be used as a general-purpose DO by setting it to servo drive run
command {OWC001).

Digital input (DI) is informed to servo drive status ({IWC001) as general-purpose DI.

The analog output (D/A converter) can be used as a general D/A converter by setting the
positive torque limit setting (OWC002), the negative torque limit setting (OWCO003), and the
speed reference setting (OWC015).

The analog input (A/D converter) is informed to the speed monitor (IWCO00D) and the torque
monitor (IWCO00E) as general-purpose A/D converter.

As necessary, set the average revolutions (OWC014) when the stability (average) of the detected
frequency is required rather than the response. Specifically, when the pulse counter mode is
set to quadruple multiplication ("A/B method X4") of the A/B pulse method, detected
frequencies at the low-speed area are not stable because of the duty error of the encoder used.
In these cases, the detected frequency can be greatly stabilized by setting average revolutions
(ordinarily 2 or 4). However, when average revolutions are set, it is almost equivalent to
cases where the detection period of the frequency is lengthened (high speed scan set time X
average revolutions set value). Therefore, the response speed of detected frequencies lags.




3.4

3.441

3-8

Basic Counters
Speed control, torque control, position control, phase control, and zero pomt return can be performed

for each axis 1ndependently

Speed Control

This funetion is used for rotating the motor at a desired speed. Acceleration and deceleration times can
also be set freely. S-curve acceleration and deceleration can be easily obtained with a user program (a
single instruction). When speed control is selected, the speed reference is output to the servo driver
following the designated linear acceleration and deceleration time. When using as a general-purpose
D/A converter, set,the linear acceleration and deceleration time and the average revolutions to "0."
Fig. 3.4 shows a speed control block diagram. The register number targets the 1st axis of the module
number 1. If the module number and the axis number are different, refer to 1.3 "Module Number and
the Servo Parameter Register Number” and change the register number. The servo parameters used
with speed control have a circle in the "Speed control" column of the "Modes for which data is valid" in
5.1.2 "List of Servo Parameters for Settings" and 5.1.3 "List of Servo Parameters for Monitor".

Speed control for each axis is performed with the following procedure.

(D  Set the servo fixed parameters. Switch the counter mode selector to "Basic counter (=3)." Set
other servo fixed parameters appropriately for your machine.

Set the servo pafameters for speed control, such as the speed reference setting (OWC015),
and the linear acceleration and deceleration time (OWC00C, OWC00D).

@
@ Select the si)eed control mode (NCON). (Bit 0 of OWCO(jO)
@

Turn the run command (RUN) ON. (Bit 0 of OWCO001) -

When the run command (RUN) is turned ON, the axis outputs the speed and the torque limit
reference using the designated servo parameters.

‘Even in the speed control mode, the set values of a servo parameter can be changed.

To stop speed control, turn the run command (RUN) and the speed control mode (NCON)
OFF. .

____________ 3
@ Set the servo fixed parameters
| IO _1 ______ -
B e e T 1
Set the servo parameters
e _I

L U P
v : Speed (%)
Speed and torque limit sl I | speed |
reference output 7| reference |
0 -
Linear accele- Unear decele- Time (f)
ration time ration Sme

|_:| The boxes with solid lines are actions the system performs.
[ —- T 7] The boxes with dotted lines are settings the user makes.

" Fig. 3.4 Speed Control Block Diagram




6-€

Servo drive status (INVSTS) e
Can be used as general-purpose DI) !
General-purpose DI --- D10
General-purpose DI --- DI1
General-purpose DI --- DI2
General-purpoese DI --- DI3

Torque monitor

Analog monitor e ——
Torque monitor (TFB) s X > w""{i.h 2 gc:n\:er-

Speed monitor (NFB)

Servo drive run command I___
(SVRUNCMD)

Run (RUN) --- DOO

General-purpose DO --- DO1
General-purpose DO --- DO2
General-purpose DO --- DO3
Genera -purpose DO --- DO4
General DO/Coincident output-D0O5
Sensor ON (SEN) --- DO6

Speed monitor

100000 16-bit A/D conver
ITTEH X WY1 ter with sign

Servo drive
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Analog negative torgue
- - limit reference
Torque limit setting 32TER XV PP — CHY
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Positive torque limit seiting (TLIMP) Analog positive torque
limit reference

32763 % Y2 16-bit IfA converter |
1100600 with sign (PWM}

Ex)
=
"

1

Speed pattern generation Speed limiter
Parameters used in speed control mode ALIKP
I Speed reference setting (NREF) - b

Analog speed
SroRer reference

(=)
x
-

T 32788 % V1 16:bit IMA converter |
110000 with sigh (PWM)

5| Aver-
Betting for linear acceleration and deceleration time aging

|
i;i

Setting for linear acceleration time (NACC) NNUM RLINN
Setting for linear deceleration time (NDEC) »-J :

Run status (RUNSTS)
l DI latch completion signal (DIINT) PINT

PIL

T e (D1latch signal Multi-
| Monitor for the position at DI latch detection (PINT) 00 ® gne) nlicatio !
e i
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]

.y
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. current A8SREN T encoder

[Current position monitor (PFB) |3 osition
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e

Fig. 3.5 CP-92005H Speed Control Mode Block Diagram
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M Example of a user program
Speed (%)

NE -
(roox)[ 7 ,

' 4 s ferenc
NEEF |- - - - - peed ence

~
Y
A
hY
N
0 : \
LL - —ﬂ_'l Time (1)

Fig. 3.6 Speed Pattern

<Assumed conditions> . ‘ .
Motor rated speed . : NR = 3000 r/min

Feedback pulse resolution ' : ¥Bppr = 2048 ppr
D/A output value at 100% of speed 6V

D/A output value at 100% of torque limit : 3V
The above servo parameters are set through the "Fixed parameter screen" of the CP-717.

In Fig. 3.6 )

Speed reference : NREF = 50%

Linear acceleration time : NACC =1 sec

Linear deceleration time : NDEC =1 sec .
Positive torque limit : TLIMP = —100% (100% for VS-866)
Negative torque limit : TLIMN = 100%

Positive speed limiter : NLIMP = 130%

Negative speed limiter s : NLIMN = 130%

In the example of Fig. 3.6, the SERVOPACK at the number 1 axis of the module number 1 is used.
If the module number and the axis number are different, refer to 1.3 "Module Number and Servo
Parameter Register Number” and change the register number.

For details of the register (OWIOD), refer to Chapter 5 "Servo Parameters".
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Figs. 3.7 and Fig. 3.8 are examples of using a programming language to show speéd pattern in Fig. 3.6.

DEND

NACC
01000 = OWC00C
NDEC
= OWCO00D
NNUM
00001 = OWC014
TLIMP
}~-10000 = OWC002
(10000: for VS-866)
TLIMN
10000 = OWC003
NLIMP
—13000 = OWC004
NLIMN
= OWC005
ONBIT N-OT
lﬂapooom oacomz_]
} O
P-OT
013(:0013_]
O

Linear acceleration time (NACC)

Linear deceleration time (NDEC)
Average number of rotations (NNUM)

Positive torque limit (TLIMP)

Negative torque limit (TLIMN)
Positive speed limiter (NLIMP)

Negative speed limiter (NLIMN)

SB00004: Normally ON contact

Negative overtravel (N-OT), positive overtravel
(P-OT) and other reference for the driver

Fig. 3.7 Initial Settings (DWG A01)

In the example of Fig. 3.7, the user program is created in DWG.A and settings are initialized, but after
setting initial values in the Fixed Parameter screen of the CP-717, by pressing the "Save" key, the
initial values of the servo parameters can be stored. Stored value are automatically set in the servo
parameters when the CP-9200SH is turned ON. Thus, this is the same as the method of creating a
user program in DWG.A and initializing settings. The method of setting initial values in the servo
parameter setting screen and saving them is recommended.,

RUNMOD
—H0001 = OWC000
RUNPB RUN
L{qum OBCOOIO_I
; O
ACCEL
maooms
'___
IFON
NREF
05000 = OWCO015
ELSE
NREF
00000 = OWCO015
I[END
DEND

Turn speed control "ON".

Run command to the driver (RUN)

When IB00104 is turned ON, speed control is
begun.

When the acceleration reference (IB00105}) is
turned ON, speed is controlled at 50% of the
speed reference in the acceleration time (ACC) .
When 1B00105 is turned OFF, the speed is
decelerated to stop (speed reference 0% ) in the
deceleration time (DEC).

Fig. 3.8 Run command (DWG HO01)

The example of Fig. 3.8 is extremely simplified, but actually each register can be freely controlled with

a user program.
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3.4.2
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Torque Control

This function is used for generating a specified torque unrelated to speed. Select this mode when
fastening a metal mold for plastic molding with a specified pressure such as for an injection molding
device . When torque control is selected, the specified torque reference and the speed control reference
are output to the servo driver. Fig. 3.9 shows a torque control block diagram. The register number
targets the 1st axis of the module number 1. If the module number and the axis number are different,
refer to 1.3 "Module Number and Servo Parameter Register Number" and change the register number.
The Servo parameters used with torque control have a circle in the "Torque control” column of the
"Modes for which data is valid" in 5.1.2 "List of Servo Parameters for Settings" and 5.1.3 "List of Servo
Parameters for Monitor". Torque control for each axis is performed with the following procedure.

(I  Set the servo fixed parameters. Switch the counter mode selector to "Basic counter (=3)". Set
other servo fixed parameters appropriately for your machine.

Set the servo parameters for torque control, such as the torque reference setting (OWCO01B),
the speed control setting (OWC01C).

@
® Select the éorque control mode (TCON). (Bit 1 of OWCObO)
@

Turn the run command (RUN) ON. (Bit 0 of OWC001)

When the run command (RUN) is turned ON, the axis outputs the torque and the torque limit
reference using the designated servo parameters.

Even in the torque control mode, the set values of servo parameter can be changed. When the
torque control is required for stopping, turn the run command (RUN) and the torque control
mode (TCON) OFF.

Note) Negative torque limit setting (OWC003) can be used as a general-purpose D/A converter.
It cannot be used as a torque limit.

T L Torque ,
_________ speed |
____________ (%} ;
@ Turn the run command (RUN) ON Torque reference
Speed and torque limit ) ° Time (1)

. reference output

[ ] The boxes with solid lines are actions the system performs.
[ —_ - 7] The boxes with dotted lines are setiings the user makes.

' Fig: 3.9 Torque Control Block Diagram
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Torque .retjerencta setting (TREF) ey it viga (Y oz ; :
Speed limit setting (NLIM) : !
Analog speed ' '
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] 1
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Fig. 3.10 CP-9200SH Torque Control Block Diagram
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B Example of a user program

Torque [
(%)

Torque reference
TREF - - - - -

Fig. 3.11 Torque Pattern Time

<Assumed conditions> o ‘
Motor rated speed "~ : NR = 3000 r/min

Feedback pulse resolution - : FBppr = 2048 ppr
DJ/A output value at 100% of speed 16V

D/A output value at 100% of torque limit : 3V
The above servo parameters are set through the Fixed Parameter screen of the CP-717.

In Fig. 3.11 .

Torque reference . : TREF = 50%
Speed limit . : NLIM = 50%
Negative torqué limit . : TLIMN = 100%

In the example of Fig. 3.11, the VS-866 at the 2nd axis of the module number 1 is used.

If the module number and the axis number are different, refer to 1.3 "Module number and Servo
Parameter Register Number” and change the register number.

For details of the register (OWDOX), refer to Chapter 5 "Servo Parameters”.




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Figs. 3.12 and 3.13 are examples of using a programming language to show torque patterns in Fig.

3.11.
NLIM
—~05000 = OWC05C
TLIMN
—-10000 = OWC043
ONBIT EMG
ﬁswew4 OBC04 11(
} O
RDY
OBC0413
O—
DEND

Speed limit (NLIM)

Negative torque limit (TLIMN)

SB00004: Nofmal[y ON contact

Emergency stop (EMQG), ready to operate
(RDY) and other reference to the driver

Fig. 3.12 Initial Settings (DWG A02)

In Fig. 3.12, the user program is created in DWG.A, and settings are initialized. Save the initial values
of the servo parameters by pressing the "Save" key after setting the initial values in the Fixed Parameter
screen of the CP-717. Initial values saved are automatically set in the servo parameters when the CP-
9200SH is turned ON. Thus, this is the same as the method of creating a user program in DWG.A and
initializing settings. The method of setting initial values in the servo parameter setting screen and

saving them is recommended.

RUNMOD
—H0002 = OWC040
RUNPB RUN
1B00204 0BC0410_|
— O
[B00205
IFON
TREF
05000 = OWCO5B
ELSE
TREF
00000 = QOWC05B
IEND
DEND

Turn torque control ON.

Run command to the driver (RUN)

When IB00204 is turned ON, torque control is
begun.

When TB00205 is turned ON, 50% is output as
torque reference.
When IB00205 is turned OFF, 0% is output as
torque reference.

Fig. 3.13 Run command (DWG HO02)

The example of Fig. 3.13 is simplified, but actually each register can be controlled with a user program.
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3.4.3 Position Control ;
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Position control is used when an axis is to be moved to the target position and stop (servo lock).
For a position detector, an incremental encoder or Yaskawa made absolute encoder is used.
When a Yaskawa made absolute encoder is used, even if the power to a pos1t10mng device is'turned
OFF, the absolute position is stored so that the zero point return operation is not necessary after thd
power is turned ON again.
For position control, there are two methods; the method not using motion command and the metho&
using motion command (OWop 20) e '

Select whether the motion command (OW 0o 20) is used or not by setting of the servo parameter.

(Note) Position control using motion command is available for CP-9200SH verston No. 87921-90000 ;

50200 and later.
‘ . When not using motion | When not using motion
Servo parameter . command (OWoo 20) command (OWan 20)
Bit7 (selection to use motion command) of
servo fixed parameter No. 14 "Additional Not Use (= 0) Not Use (= 1)
function selection”
Bit8 (motion command code valid/invalid) of
servo parameter for setting "Operation mode 0 (= valid) 1 (= invalid)
(OWono00)

(Note) When Bit7 (selection to use motion command) of servo fixed parameter No. 14 "Additional functio
selection" is set to Not Use and Bit8 (motion command code valid/invalid) of servo parameter for
settlng "Operation mode (OW0oo 00)" is set to "1" (—vahd) the operation is performed mthouq
using motion command.

The differences in the operations when motion command is used and not used are shown in Table 3.1.

Table. 3.1 Differences in Operations when Motion Command is Used and Not Used

Iterﬁs When motion command When motion command
(OW oo 20) is not used (OWon 20) is used
Reference unit Pulse Select either pulse, mm, inch, or
. ldeg.
Electric gear function Not available Available
Finite length position control |Possible Possible
Infinite length position control| Possible Possible

with rotation to a single
direction without resetting after
one rotation

Infinite length position control,| Not possible . Possible |

resetting after one rotation _

Position reference Absolute position method Select either absolute position
: method or incremental value

| addition method.

Position buffer Not available Available

Position monitor Pulse unit Specified unit

Speed reference % reference Select either % reference or

specified unit.

(Note) Refer to 3.4.3{1) to (6) for details.



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

{1) Reference unit
The reference unit input to SVA module is determined by settings of the following servo fixed

parameters.

- Select the reference unit among pulse, mm, degree (deg), and inch.

- Select the reference unit by Bit0 to Bit3 of the servo fixed parameter No. 17 "Motion controller
function selection flag”.

- Set "Minimum reference unit" allowed for SVA module is set by the above explained refernce
unit and the servo fixed parameter No. 18 "Number of digits below decimal point".

- When motion command (OW oo 20) is not used, the reference unit is pulse.

Table 3.2 Minimum Reference Unit (1 reference unit)

Units |[Bit0 to 3 of
No. of Servo fixed parameter No. 17 "Motion controller function selection flag"
0.0
digits below Pulse (= 0) mm (= 1) deg (= 2) inch (= 3)
decimal point

0 1 pulse 1 mm 1 deg 1 inch

1 1 pulse 0.1 mm 0.1 deg 0.1 inch

2 1 pulse 0.01 mm 0.01 deg 0.01 inch

3 1 pulse 0.001 mm 0.001 deg 0.001 inch

4 1 pulse 0.0001 mm 0.0001 deg 0.0001 inch

5 1 pulse 0.00001 mm 0.00001 deg 0.00001 inch

(Notes) 1. Specify the "No. of digits below decimal point" by the servo fixed parameter No. 18 "Number
of digits below decimal point".

2. The above parameters are available for CP-92005H version No. 87921-90000-S0200 and
later. For the version Nos. older than 87921-90000-S0200, the reference unit is always
pulse.

(2) Electric gear

The reference unit is for the input to SVA module, and the travel unit for machine system is
called "output unit",

The electric gear is the function to convert the units of position or speed from the reference unit
(mm, deg, inch) to the output unit.

In the machine configuration where the load axis rotates n times when the motor axis rotates m
times, using this electric gear function can converts the reference unit to the output unit;
"Reference unit” = "Qutput unit”.

Set the function of electric gear by the servo fixed parameters shown in Table. 3.3.
When the unit is selected to pulse and when the motion command is not to be used, the electric
gear function is invahid. -

Table 3.3 Parameters for Electric Gear

Servo fixed parameter Name and Meanings

Bit4 of No. 17 "Motion controller
function selection flag”

Electric gear valid/invalid {0: valid, 1: invalid)

* When the reference unit is set to pulse, the electric gear is
invalid.
Set to "0" (invalid)

No. 19 "Travel amount per 1 machine
rotation"

Travel amount per 1 machine rotation
* When the electric gear is set to invalid (="0"), the setting
of this parameter is disabled.

No. 20 "Motor side gear ratio”

Motor side gear ratio
*  When the electric gear is set to invalid (="0"), the setting
of this parameter is disabled.

No. 21 "Machine side gear ratio”

Machine side gear ratio
*  When the electric gear is set to invalid (="0"), the setting
of this parameter is disabled.

(Note)

The above parameters are available for CP-92008H version No. 87921-90000 -80200 and
later. For the version Nos. older than 87921-90000-S0200, the electric gear function is invalid.

Table 3.4 shows the contents and setting examples of the parameters in Table 3.3.
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Table 3.4 Contents and Setting Examples of Parameters for Electric Gear

Servo fixed Initi
‘ tial
paraN;geter Name Content_s ::l:laé
No. 19 Travel amount| - Indicates the load travel amount per one load axis| 10000
per 1 machine| rotation.
rotation + Set the value of the load travel amount divided by the

reference unit.
Load travel amount per one load axis rotation

No.19 =
Reference unit
Examples of load travel amount are shown below.

Travel amount per |Load configuration examples
one machine
rotation
; 1 rotation B
P [mm] &
=
/m
P = Pitch of ball screw
2 %00
=]
o 8
360 [ ] =
g
2 1 rotation
s
- 1 rotation ee—--—» xh
e GO

Setting range of No.19: 1 to 23 — 1 [1 = 1 reference
unit] ‘

® - Setting example
i Where ~
- Travel amount per 1 load axis rotation = 12 mm
- . Reference unit = 0.001 mm, set as
12 mm
No. 19 = —=12000.
0.001 mm

(Continuted)
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

{Continuted)
Servo fixed I
parameter Name Contents Initial
No value
No. 20 Motor side + Sets a gear ratio between motor and load. ] 1
gear ratio In the configuration where the load axis rotates n times
when motor axis rotates m times, set as No. 20 =m
i i rotations and No. 21 = n rotations
No. 21 Machlng side| - Setting range: 1 to 65535 (rotations) 1
gear ratio ® Setting example :
7 rotations
| |
P - 4 rotations
n rotations of load axis

m retations of motor axis

e

3 rotations 9 rotations

In the above configuration by the following axle ratio;
n 3 4 4

Axleratio=—=—= —=—
m 7 9 21

Accordingly, set as No.20 = 21, No.21 =4.

@ Setting example of parameter for electric (A) where a ball screw is installed

T rotations

I T
5 rotations

Motor

Pitch of ball screw
P =6 mm/rotation

In the above machine system, to get "reference unit" = "output unit" = 0.001 mm, the set value of
each parameter should be as follows:

6 mm
* No.19= —————=[6000
0.001 mm

n 5]
- Axle ratio= —=—
7

m
. No.20=
- No.21=[5]
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@ Setting example of parameter for electric gear (B) where a rotating load is installed

30 rotations

Motor

10 rotations

Rotating load
360" /rotation
In the above machine system, to get "reference unit" = "outpuit unit” = 0.1° , the set value of each

parameter should be as follows:
+

360° B
- No.19= ——————=|3600
01"
n 10 1
- Axle ratio= —=—+ =——
m. 30 3
- No.20=[3]
- No.21=(1]

(3) Axis selection
There are two types of position control; finite length position contrel where control is made only
in the section between specified positions such as for a reciprocating motion, and infinite length
position control where the rotation is made only in a single direction. For infinite length position
control, there are two methods; a method where the count is reset to 0 every one rotation such as
for belt conveyor and the other method where the rotation is made simply in a single direction
without resetting the count after one rotation. '
The axis selection is to select which position control to be used. Set the axis selection by Bit5 of
the servo fixed parameter No.17 "Motion controller function selection flag".
However, when motion command (OW oo 20) is not used, the axis selection is invalid. Set to
"Finite length axis" (= 0).

Table 3.5 Setting for Axis Seleétion-

Type of Position Control © Setting for Axis Selection
Finite length position control : Finite length axis (= 0)
Infinite length position control where rotation is made |Finite length axis (= 0)
simply in a single direction without resetting each rotation
Infinite length position control with resetting every |Infinite length axis (= 1)

rotation (set the reset position by the motion fixed
parameter No.22 "Reset position of infinite length axis").

. (Note) The above parameters are available for CP-9200SH version No. 87921-900000-S0200 and later.
For the version Nos. older than 87921-90000 -S0200, it is fixed to infinite length axis (= 0).
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

(4) Position reference
There are two types of position reference setting method; direct designation to set a position
reference directly to OLO0 12 and indirect designation to set the position buffer No. where a
position reference is stored to QLD 12.
For direct designation, there are the absolute position reference method to set an absolute position
to OLO012 and the adding incremental value method to set the value of the present travel value
added to the previous positton reference value (the previous value of OLOD12) to OL0O312.
For indirect designation to set the position buffer No., treat the position that is stored in the
position buffer as an absolute position.
When motion command (OW020) is not used, treat the position reference value set to OLOD12
as an absolute position.
Table 3.6 shows the parameters concerned with position control.
Table 3.6 Parameters for Position Reference
Type of Par?qr{x)xet.er N Content Initial
. ontents
parameter (Register No.) ame n value
Servo Bit12 of OWoD|Position Sets a designation method of position| 0 Mo
parameter for |01 reference reference.
setting value 0: Direct designation
selection Set directly a position data to OLCD12.
Specify whether the position data is
calculated by the absolute position
method or by the adding incremental
value method at Bit14 of OW0G01
1: Indirect designation
Sets a position buffer No. to OL012.
In the specified position buffer, store an
absolute position beforehand.
Bit14 of OWD| Position Specifies a position data type. () Mote)
01 reference type [0: Absolute position method
Set an absolute position to QL0 12.
1: Adding incremental value method
Set the value of the present travel value
added to the OLO0O 12 previous value to
OLm12.
(Note) When the position buffer
(indirect designation) is selected,
it is invalid.
OLoD12 Position Sets a position data. 0
reference (Note) The data to be set differs depending
setting on the settings of position reference

value selection (Bit12 of OWDDO01)
and position reference type (Bit14 of

OWono1)

(Note)} The above parameters are available for CP-9200SH version No. 87921-900000-S0200 and later.
For the version Nos. older than 87921-90001 -S0200, it is fixed to infinite length axis (= 0).
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Table 3.7 Position Reference Value Selection

Position reference value [Position reference

selection (Bit12 of OWg|type (Bit14 of OWon Position reference (OLon 12)
001) 01)
0 0 Sets an absolute position.
(Direct designation) (Absolute position|(Ex.)
method) OLmO 12 < 1000
OLm112 « 2000
1 Sets the value of the present travel amount {(incremental
(Adding incremental [value) added to the previous value of OLop 12.
value method) OLon12 < Previous OL0oo 12 + Incremental travel
: amount
: (Ex.)

When the previous 0Lo012 = 1000 and the present
travel amount = 500,
QLo 12 < 1000 + 500 = 1500

1 : 0 Wote Sets a position buffer No.
(In direct designation) In the specified position buffer No., store an absolute
position beforehand.

(Note) If it 1s set to "1" (adding incremental value method), a setting parameter error occurs.
Set "1" to the position reference type for infinite length axis. Calculate the position reference
value by adding the present travel amount (incremental travel amount) to the previous position
reference value (OL0p 12) and set newly this value to the position reference (OLO0 12).
For example, in order to move centinuocusly to one direction, the position reference (OLoD 12)
shall be simply incremented.

What is Position Buffer?

The position data group by each axis can be stored in a buffer (position buffer) inside SVA modaule.
By specifying a "buffer No." for a position data (OLonl2), the position buffer can perform the operation
equivalent to the operation when a command with absolute position is entered in program.

The position buffer has a capacity for data of maximum 256 points X 4 axes.

This function is available only for CP-9200SH version No. 87921-90000 -S0200 and later.

(Note) . ‘
The data in the position buffer are lost by turning the power OFF or master-reset of CPU module.
Therefore, be sure to set data at turning the power ON and before using the position buffer.

T

B Preparation of position buffer
Prepare the position buffer by using the servo parameters in Table 3.8.

Table 3.8 Parameters for Preparation of Position Buffer

Name Register No. - Setting Range | Meanings
Position buffer OLoo 38 1 to 256 For setting of position buffer Nos.
access No. X
Position buffer OLoo3A —23 to 2811 For setting of data to write-in position
written-in data buffer
Motion command OBoo21E Qorl For writing-in position buffer
control flag (Bit14 of OWrn 21) 0: No processing
(MCMDCTRL) - 1: Write




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

B Read-out of position buffer data
By the servo parameters in Table 3.9, the data in position buffer can be read-out to the servo
parameter for monitor, Use the parameter to confirm the data.
It takes 2 high-speed scans to set the data to the servo parameter for monitor (IL0028) after issuing
a read-out command.

Table 3.9 Parameters for Reading-out Data of Position Buffer

Name Register No. Setting Range Meanings
Position buffer OLoo 38 1 to 256 For setting of position buffer Nos.
access No,
Motion command OBoo 21F Oorl For reading-out position buffer
control flag (Bit1b of OWDD 21) 0: No processing
(MCMDCTRL) 1: Read-out
Position buffer ILon 28 — 231452351  |Read-out data of position buffer
read-out data

Il Using data of position buffer for position reference

By setting the servo parameters in Table 3.10, the data of position buffer can be used as a position
reference value.

Table 3.10 Parameters for Using Data of Position Buffer as Position Reference

Name Register No. Setting Range Meanings
Position reference OLoD12 1 to 256 Set a position buffer No. for a position
setting reference.
(XREF)
RUN command OBoo01C 1 Selection to use position buffer
setting (Bit12 of OWron 01) 0: Use position reference value for
{(SVRUNCMD) XREF (OLono 12) data

1: Use position buffer No. for XREF
(OLoo12) data

i Position control without motion commands
The manipulator moves in the following three motion patterns according to the relation of the
current position, the target position, and the deceleration start position when changing the control

mode or after having changed the position reference in the position control mede (at the target
position change point).

The deceleration start position is the position where deceleration is started so that the positioning
ta the target position is executed according to the deceleration time set value.

Where Current position < Target position AND Current position = Deceleration start position
Deceleration is started according to the deceleration time set value.

Speed
. Target position change point
W Decelaration start position
Travelling distance
to target position

(D : Current position
@ : Target position
@ : Deceleration start position

. Time

: ? tion
3 @ Posl
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- Where Current position < Target position AND Current position > Deceleration start positio
Deceleration is started according to the deceleration time set value and is completed when th
manipulator reaches the target position.

Deceleration stant position
Speed
A /— Target position change point
—f Travel amount
. AN to target position

]
|
! (@ : Current position
] @ : Target position
: @ : Deceleration start position
' LY
» Time

é D @ - » Pusition

In the above case, deceleration should have started at point 3. Because the manipulator passe
over the deceleration start point, deceleration is started from the target position change poin
and is completed when the manipulator reaches the target position.

Where Current position = Target position
The manipulator decelerates to a stop according to the deceleration time set value. Then i
moves in reverse to the target position according to the acceleration/deceleration time set value),

. Speed . -
~ - /Target position change point

Travel amount

fo target position
{1 : Current position
@ : Target position

Time
+ > Position
@0

Because the target position is behind the current position, the manipulator decelerates to a stop,
and then moves to the target position.
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

M Position control with motion commands
The manipulator moves in the following two motion patterns according to the relation of the current
position, the target position, and the deceleration start posttion when changing the control mode or
after having changed the position command in the position control mode (at the target position
change point).

The deceleration start position is the position where deceleration is started so that the positioning
to the target position is executed according to the deceleration time set value.

Where Current position < Target Position AND Current position = Deceleration start position
The deceleration is started according to the deceleration time set value.

Speed
~ ‘Target position change polnt

Deceleration start position

Travel amount

totarget position 3y . cuprent position

2 : Target posttion
(3} : Deceleration start position
—i 3 TiMeE

) > —» Paosition

Where Current position < Target position AND Current position > Deceleration start position,
or Where Current position = Target position

The manipulator decelerates to a stop according to the deceleration time set value. Then it
moves in reverse to the target position according to the acceleration/deceleration time set value.

_Speed Deceieration start position
~ /:_/— Target position change point
Travel amount
o 10 target position
N

@ : Cument position

@ : Target position

@ : Deceleration start position
Time

-

—> Position

@
e
3

In the above case, deceleration should have started at point 3. Because the manipulator passed
over the deceleration start point, the manipulator decelerates to a stop from the target position
change point, and then moves to the target position.

Speed

. /— Target position change polnt
Travel amount
o target position @ : Current position
@ : Target position
Time
: '1' -3 Position
@ 0

Because the target position is behind the current position, the manipulator decelerates to a stop,
and then moves to the target position.
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Position monitor

The parameters shown in Table 3.11 are used for position monitor.

Table 3.11 Parameters for Position Monitor

Servo Parameter

monitor

~|[(PTG)

No. for Momitor Name " Contents
(Register No.)
_|[ILoo 02 Target position The calculated positions of machine coordinate system

monitored by SVA module are reported.

Normally, the position data reported to this parameter

becomes the target position every scan.

Note: When the axis selection is set to "infinite length axis",
the range from 0 to (Infinite length axis reset position
- 1) is reported.
For position reference when "infinite length axis" is
set, add the present travel amount (incremental travel
amount) to the previous position reference (OLon 12)
and newly set this value to OLopo12 (position
reference).
Note that the position reference {OL0012) is not always
set in the range 0 to (reset value of infinite length axis

-1).
ILooo08 Position monitor [The feedback position of machine coordinate system 1s
(PFG) reported.
Note: When the axis selection is set to "infinite length axis”,
the range from 0 to (Infinite length axis reset position
- 1) is reported. .
ILoo18 Machine coordinate{The position that SVA module outputs externally and
system reference|reference position of machine coordinate system are reported.
- |position In the machine lock status, this data is not updated (in the
(MPOS) Noe machine lock status, no data is output externally).
. ‘When the machine lock function is not used, it is the same as
ILoo02.
ILoo 2E Reference This parameter takes effect when the axis selection is set to
coordinate system |"Infinite length axis".
calculated position |When "Infinite length axis" is selected, the target position of
- [(POS) Nete each scan for the position reference is reported to this

parameter.
Note: When "Finite length axis” is selected, it is the same as
TL.oo 02,

(Note) These parameters are valid for CP-92005H version No. §7921-9000c -S30200 and later.

I What is the machine coordinate system?

The machine coordinate is a coordinate system that is set by execution of zero point return mode,
execution of "zero point return (ZRET)" of motion command or "zero point setting (ZSET)" operation
of motion command.

The SVA module controls positions on the machine coordinate system.
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(6)

Speed reference

3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

The speed reference such as rapid feed speed, approach speed, and creep speed can be set either
In reference unit or in the ratio to the rated motor speed.
The parameters concerned with speed reference are shown in Table 3.12.

Table 3.12 Parameters {for Speed Reference

Type of
Parameter

Parameter No.

{Register No.}

Name

Contents

Servo fixed
parameter

No.b

Pulse counting
method

Set. the pulse counting method and the multiplication factor.
0: Sign method (Single multiplication)

1: Sign method (Double multiplication)

2: UP/DOWN method (Single multiplieation)

3: UP/DOWN method (Double multiplication)

4: A/B method (Single multiplication)

5: A/B method (Double multiplication)

6: A/B method (Quadruple multiplication)

No.7

Rated motor speed
setting

Set the number of rotations when the motor runs at the rated speed
{100% speed).

No.8

Number of
feedback pulses
per motor 1
rotation

Set the number of pulses per motor 1 rotation (the value before,
multiplication),

Servo parameter
for setting

Bit3 of OWI 01

Speed reference

value selection
Notel

Specify the setting unit for rapid feed speed, approach speed, and

creep speed and the register No. for rapid feed speed.

0: Use OLM 22 (unit: 10® reference unit/min.) for the rapid feed
speed. And the unit for approach speed (OWI0A) and creep speed
(OWmOB) is 1 = 10" reference unit/min.

1: Use OWI15 (unit = % to the rated motor speed (1 = 0,001%)) for

" the rapid feed speed. And the unit for approach speed (OWmIO01)
and creep speed (OW 0B) is % to the rated motor speed (1 =
0.01%).

OWIm oA

Approach speed
setting

OWmoB

Creep speed
setting

The unit differs depending on the setting for "speed reference value
selection" (Bit13 of OWMm01).
(1) When "speed reference value selection™ = 0, set in reference unit.
1 = 10" reference unit/min
(n: number of digits below decimal point}
In units of pulse: 1 = 1000 pulses/min
In units of mm: 1 = 1 mm/min
In units of deg: 1 =1 deg/min
In units of inch: 1 = 1 inch/min
(2} When "speed reference value selection” =
motor speed.
1=0.01%

1, set in % Lo the rated

OWm15

Speed reference
setting

This parameter is valid when "speed reference value selection *
(Bit13 of OWD01) is set to 1.

Set a ratio to the rated motor speed (1 = 0.01 %) for the rapid feed
speed.
Note; This parameter is invalid when "speed reference value

selection™ is set to 0,

OLm22

Rapid feed speed
Note 2

This parameter is valid when "speed reference value selection "
(Bit13 of OWm01) is set to 0.

Set a reference unit for the rapiad feed speed.

1 = 10" reference unit/min

(n: number of digits below decimal point)

According to the unit, the reference unit are as follows:

In units of pulse: 1 = 1000 pulses/min

In units of mm: 1 =1 mm/min

In units of deg: 1 = 1 deg/min

In units of inch: 1 = 1 inch/min

owmaC

OverrideNe2

The set value for rapid feed speed can be changed to use.

Note: OVERRIDE means originally to neutralize the action.
However, this OVERRIDE indicates to change the set value to use.
By setting Bit9 "override valid/invalid” of servo fixed parameter No.
17 "motion controller function selection flag”, the override can be
switched valid and invalid. When it is set to invalid, the rapid feed
speed is 100 % of the set value.

{Notes) 1. This parameter is invalid when motion command is not used.
Set a ratio to the rated motor speed {1 = 0.01%) to OWD 0A, OWEH OB, and OWD 15.
This parameter is available for CP-9200SH version No. 87921-90000 -80200 and later. For the version Nos. older
than 87921-90000-50200, it is fixed to "1".
2. This parameter is invalid when motion command is not used.
This parameter is available for CP-9200SH version Ne. 87921-90000-50200 and later.
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Table 3.13 shows the parameter setting examples.

Table 3.13 Parameter Setting Examples

owmaC

fixed parameter setting, to operate at rapid feed
speed 900 mm/min, approach speed 180 mm/min, and
creep speed 90 mm/min in the machine configuration
that travels 10 mm per motor 1 rotation,

- OW 0A=180

- OWmoB=90

- OWm 15= — (invalid)

- OLm22= 900

- OWm 2C=10000 {(100%)

{2) When "speed reference value selection” is set to "1"
with the above fixed parameter setting, to operate
at rapid speed 1500 rpm, approach speed 300 rpm,
and creep speed 150 rpm,

300 (rpm)
3000{rpm)
= 1000 (10.00%)
150 (rpm)

3000 (rpm)

= 500 (5.00%)

1500 (rpm)

3000 {rpm)

= 5000 (50.00%)
- OLmM22 =— (invalid)
- OWm 2C = 10000 (100%)

(3) To reduce the operation speed by half with the same
settings for speed reference, approach speed, creep
speed, :

- OLxM 2C= 5000 (50.00%)
Set 1 (= valid) for Bit 9 "Override valid” of servo fixed
parameter No. 17,

- OWIo0A= X 10000

X 10000

- OWmoB=

- OWm1s = X 10000

Type of Parameter No. Initial
Parameter (Register No.) Name : Contents value
Servo fixed No.5 Pulse counting No. 5 = A/B method (guadruple multiplication) A/B method
parameter method No. 7= 3000 rpm (Quadruple
No. 8 = 2048 ppr multiplicaticn)
No.7 Rated motor Therefore, 3000
’ speed selting the rated motor speed = 3000 rpm .
= 3000 X 2048 X 4
No38 g:é?;iif ulses (multiplication) 2048
per motor 1 = 24576000 ppm
tati (1) When "speed reference value selection” is set to "0".
- : rotation () When "pulse" is selected for the unit, with the above
Servo parameter | Bit13 of OWI 01 |Speed reference fixed parameter setting, to operate at rapid feed 0
for setting : value selection speed 1500 rpm, approach speed 300 rpm and creep
OWmoA Approach speed speed 150 rpm, 0
- OWmMOA= 300 (rpm) X 2048 X 4 (ppr) + 1000
OWmoB Creep speed =.2457 ‘ o
: - OWmOB= 150 (rpm) X 2048 X 4 (ppr) + 1000
= 1228 0
OWm15 oo reforencs - OWm 15 = — (invalid)
. = X X =
OLm2z Rapid feed speed OLID22 = 1500 (rpm) X 2045 X 4 (ppr) = 1000 0
- - OWm 2C=10000 (100%)
Override (@ When "mm" is selected for the unit, with the above| 100%
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Not using motion command

The position control block diagram is shown in Fig. 3.14. The register number is for the 1st axis
of the module number 1. If the module number and the axis number are different, change the
register number referring to 1.3 "Module Number and Servo Parameter Register Number". The
servo parameters used with position control, "O" is marked in the column "Position control® of
"Modes for which data is valid" in 5.1.2 "List of Servo Parameters for Settings" and 5.1.3 "List of
Servo Parameters for Monitor".

Position control for each axis is performed with the following procedure.

Set the servo fixed parameters. Switch the counter mode selector to "Basic counter (=3)". Set
other servo fixed parameters appropriately for your machine,

Set the position reference pulse setting (OLC012) and the constant movement speed to the
speed reference setting (OWCO015). In addition, set the servo parameter for positioning control,
such as the linear acceleration and deceleration times (OWCO00C, OWC00D), the position loop
gain (OWC010), the positioning completion range (OWCOQOE).

Select the positioning control mode (PCON) (Bit 2 of OWC000).

Turn the run command (RUN) ON. (Bit 0 of OWCO001)

When the run command (RUN) is turned ON, the axis performs the positioning by the
designated servo parameters. Even during positioning, the set values of a servo parameter
can be changed.

When the axis enters the positioning completion range, the positioning completion signal
POSCOMP (Bit D of IWC000) is turned ON. Even when entering the positioning completion
range, control continues (Servo lock state is entered). When the positioning control is required
for stopping, turn the run command (RUN) and the position control mode (PCON) OFF.

) Set the servo fixed parameters,
@ Set the servo parameters.
Mo . . —\l/ ______ A _
®@ Select position control mode (PCON). 3 Pl
______ ¢ — — e — —— FUN
@ i Turn the run command (RUN) ON., j Speed

—_— e e e — e ——— e %
¢ LGER v = = — = = b S "

Axis starts positioning. [ mentspeed | °

Tima (13
’ Puositioning complation
] range
®) Positioning completion signal _‘I
POSCOMP turned ON. S |

v

Servo lock state

""" The boxes with solid lines are actions the system performs.
[ - 7] The boxes with dotted lines are settings the user makes. .

Fig. 3.14 Position Control Block Diagram
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

#l Example of a user program (Point-to-point positioning)

Speed (%}
m’gg FPTS— .‘;\:-,g‘.,_...-..,..:.. e radnan AR e rEeaAL S s e Ae APTOTE R AR At g hesvcsawssaly
¢ ) ya Constant movement .,
speed reference "\
NREF |- _ -
0 Time {1)

Fig. 3.16 Position Pattern

<Assumed conditions>

Motor rated speed : NR = 3000 rfmin
Feedback pulse resolution : FBppr = 2048 ppr
D/A output value at 100% of speed 16V

D/A output value at 100% of torque limit ;: 3V

The above servo parameters are set through the Fixed Parameter screen of the CP-717,

In Fig. 3.16

Constant movement speed : NREF = 50%

Linear acceleration time : NACC=1sec

Linear deceleration time : NDEC =1 sec

Positive torque limit : TLIMP = — 100% (100% for VS-866)
Negative torque limit : TLIMN = 100%

Positive speed limiter : NLIMP = 130%

Negative speed limiter : NLIMN = 130%

Position loop gain : Kp=50

<Operating conditions>
The pattern shown in Fig. 3.16 stops at an absolute position of 10000 pulses.
Position reference: XREF = 10000 pulses
In this example, the SERVOPACK at the 3rd axis of module number 1 is used.
If the module and axis number are different, refer to 1.3 "Module Number and Serve Parameter
Register Number" and select the register number.
For the details of the register (OWDOID ), refer to Chapter 5 "Servo Parameters”.
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Figs. 3.17 and 3.18 are examples of using a programming language to show the position pattern in Fig.

3.16.
NREF
5000 = OWC095
KP
500 = OWC090
. ~ KF
0 . = OWC091
; EOV
F 10000 > OWCOSF
PEXT
F10 _ = OWCO8E
‘ NACC
1000 = OWCO8C
NDEC
=> QWC08D
- NNUM
H1 ~ > OWC094
‘ TLIMP
F-10000 > OWC082
(10000: for VS-866)
TLIMN
I 10000 > OWC083
NLIMP
F 13000 = OWCO084
NLIMN
-> OWC085
ONBIT ~ N-OT
|_§Booo004 OBC0812
f O
P-OT
OBCOR13
O
DEND

Constant movement speed (NREF)

Posttion loop gain (Kp)

Feed forward gain (Kf)

Dewviation er.ror detection value (EOV)
Positioning completion range (PEXT)
Linear aéceleration time (NACC)
Linear deceleration time (NDEC)

Average number of rotations (NNUM)

Positive torque limit (TLIMP)

Negative torque imit (TLIMN)
Positive speed limit (NLIMP)

Negative speed limit (NLIMN)
SB00004: Normally ON contact

Negative overtravel (N-OT), positive overtravel
{P-OT) and other reference for the driver

Fig. 3.17 Initial Settings (DWG A03)

In Fig. 3.17, the user program is created in DWG.A, and settings are initialized. Save the initial
values of the servo parameters by pressing the "Save" key after the setting initial values in the Fixed
Parameter screen of the CP-717. Stored value are automatically set in the servo parameters when the
CP-9200SH is turned ON. Thus, this is the same as the method of creating a user program in DWG.A
and initializing settings. The method of setting initial values in the servo parameter setting screen

and saving them is recommended.

RUNMOD
}-Hoo004 = OWC080

XREF
0000010000 = OLC092
RUNFB RUN

1IB00304 OBC0810
f O

DEND

Turns the position control mode without using
motion command ON.

Position reference pulse (XREF)
{Absolute position: 10000)

Run command to the driver (RUN)

When IB00304 is turned ON, position control is
begun, and the device moves to absolute position
10000. When absolute position 10000 is reached,
the positioning compietion signal IBC080D is
turned ON.

Fig. 3.18 Run Command (DWG HO03)

The example of Fig. 3.18 is simplified, but actually each register type can be freely controlled with a

user programnl.
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Using motion command

(1) Positioning (POSING)
This command is to move an axis to the position reference position with a specified
acceleration/deceleration time constant at a commanded rapid feed speed. )
The rapid feed speed and the position reference value can be changed during operation.
However, if the position reference value is too small to take the deceleration distance or for
reversed direction, decelerate an axis to stop once and moves for the position reference
value,

Fig. 3.19 shows the block diagram for positioning.

The positioning of each axis is performed as follows.

The register number is for the 1st axis of module number 1. If the module number and the
axis number are different, refer to 1.3 "Module Number and Servo Parameter Register
Number" and change the register number.

The servo parameters used for positioning are marked with " O " in the column "Position
Control Mode/ Positioning” of "Mode for which data is valid" in 5.1.2 "Last of Servo Parameters
for Setting" and 5.1.3 "List of Servo Parameters for Monitor".

@

Set the servo fixed parameters and the initial values of servo parameters for setting. Make

proper settings according to your machine. Set the counter mode selection to "Basic counter” (=

3). .

{Note) Be sure to set Bit7 (selection to use motion command) of servo fixed parameter No.14
"Additional function selection” to "USE" (=1) and Bit8 (motion command code valid/
invalid) of servo parameter for setting "Operation mode selection" to "1" (= valid).

Select the position control mode (PCON) at Bit2 of QOWC000.

Set the position reference setting (OLC012) and the rapid feed speed {OLC022 or OWCO015).
If necessary, set the servo parameters for setting such as the linear acceleration/deceleration
time (OWC00C, OWC0(D) and the averaged number of times (OWC014) to be used at positioning
{POSING)

Turn the servo ON (RUN) to "ON". {(Bit0 of OWC001).
Set a positioning (POSING=1) to the motion command code (QWC020).

When a positioning (POSING) is set in the motion command code, the axis performs a positioning
by the specified servo parameter. During positioning, the set value of servo parameter can be
changed.

To momentary stop the positioning, turn HOLD (Bit0 of OWC021) to "ON".

When the momentary stop is completed, HOLDL (Bitl of IWC015) is turned "ON".

To cancel the momentary stop, turn HOLD (Bit0 of OWC021) to "OFF".

To abort the positioning, turn ABORT (Bitl of OWC021) to "ON" or set NOP (= 0) to the motion

command code,
During the process of abort, BUSY (BitO of IWCO015) is turned "ON", and turned "OFF" at
completion of abort.

(Note) When the abort is cancelled (turning ABORT to "OFF") at completion of abort, the axis
makes the following movements.
+ When the position reference type (Bit14 of OWCO001) is set to the absolute position
method (= 0), the axis restarts moving to the position reference (OLC012).
+ When the position reference type (Bit14 of OWC001) is set to the adding incremental
value method (=1), the axis remains stopped until a new position command (OLC012)
enters.

After the pulse output completion (Bit2 of IWCO015 is turned "ON"), when the axis enters in the
positioning completion range (OWCQOE), the positioning completion signal POSCOMP (BitD
of IWCO000) is turned "ON".
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T@ Set the servo fixed parameter

l

Set the initial value of servo parameter for| PO
setting.

r - -1 Motion command |
@ Select the position control mode (PCON). | ______’(msm;) !

L R L e e T Y
I Speed (%)
ro T T — T /"
L.® Set the servo parameter for setting. | 10 - -
r— - 7 I ______ "1 .
L_® Turn the servo ON (RUN) to ON 3

Linear acceleration time

Time (t)
Linear deceleration time
Positioning completion range

® The axis starts positioning.

4

(D The positioning completion signal
(POSCOMP) turns ON

i

[} The boxes with sclid lines are actions the system performs.
C— I:l 7] The boxes with dotted lines are settings the user makes.

Fié. 3.19 Positioning Block Diagram




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES
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W Example of a user program (Point to point positioning)

Speed %) 4
0%, - -~ - . _ Rated motor speed

Linear acceleration time Linear deceleration time

Fig. 3.21 Positioning Pattern

<Assumed conditions>
Set the initial values of servo fixed parameter and servo parameter for setting as described in 5.3
"Example of Servo Parameter Setting”.

<Operation conditions>
In the pattern shown in Fig. 3.21, the axis stops at the absolute position 10000 pulses.
Position reference: OLC012 = 10000 pulses
In this example, the 1st axis of module number 1 is used.
When the module number and the axis number are different, change the register number réferring
1.3 "Module Number and Servo Parameter Register Number".
For details of the registers (OWoooo) to be used, refer to Chapter 5 "Servo Parameter".

~ RUNMOD Turns position control mode with using the
—Ho0104 = OWC000 motion command "ON"
RUNPB
L'P|°°3°4
[
—
IFON
XREF Position reference pulse (XREF)
0000010000 : = 0LC012 (Absolute position: 10000)
RUN RUN command (RUN) to driver
l_sFoooom 4 OBCGOIO_I
t . O
MCMDCODE Issue POSING (positioning) for the motion
00001 , = OWC(C020 command
[END ) - When IB00304 is turned ON, position control
) : ' starts and the axis moves to the absolute position
DEND ' 10000.
When the axis reaches the absolute position

] ' 10000, the positioning completion signal
IBCOQOD is tuned "ON".

Fig. 3.22 Example of Positioning Program (DWG H03)

The example in Fig. 3.22 is simplified. Actually, each register can be freely controlled in the user
program. ‘ : :

'




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

(2) External Positioning (EX_POSING) o
Same as positioning (POSING), move an axis to the position reference position with a
specified acceleration /deceleration time constant at a commanded rapid feed speed.

During moving at the feed speed, when a latch signal (external positioning signal) is input,
the current position count is latched by the latch signal, and the axis moves from the current
position for the external positioning travel distance set by the parameter.

The rapid feed speed and the position reference value can be changed during operation.
If the set external positioning travel distance is too short for deceleration, the axis is
decelerated to stop once and moves again to the target position.

The external positioning travel distance can be changed before a latch signal (external
positioning stgnal) ts input. An exclusive discrete input (DI input) is used as a latch signal
(external positioning signal).

Refer to the block diagram of "Positioning (POSING)" in Fig. 3.20. The external positioning
for each axis is performed as follows.

The register number is for the 1st axis of module number 1. If the module number and the
axis number are different, refer to 1.3 "Module Number and Servo Parameter Register
Number" and change the register number.

The servo parameters used for external positioning are marked with " O " in the column
"Position Conirol Mode/External Positioning” of "Mode for which data is valid" in 5.1.2
"List of Servo Parameters for Setting" and 5.1.3 "List of Servo Parameters for Monitor".

@

Set the servo fixed parameters and the initial values of servo parameters for setting. Make

proper settings according to your machine. Set the counter mode selection to "Basic counter" (=

3).

(Note) Be sure to set Bit7 {selection to use motion command) of servo fixed parameter No.14
"Additional function selection” to "USE" (=1) and Bit8 (motion command code valid/
invalid) of servo parameter for setting "Operation mode selection” to "1" (= valid).

Select the position control mode (PCON) at Bit2 of QOWC000.

Set the position reference setting (OLC012) , the rapid feed speed (OLC022 or OWC015) and
the external positioning travel distance (OLC024),

If necessary, set the servo parameters for setting such as linear acceleration/deceleration time
(OWC00C, OWCO00D) and averaged number of times (OWC014) to be used at external positioning
(EX_POSING)

Turn the servo ON (RUN) to "ON". (BitO of OWCO001)
Set external positioning (EX_POSING=2) for the motion command code (QWC020),

When external positioning (POSING) is set in the motion command code, the axis performs the
positioning by the specified servo parameters. During positioning, the set values of servo
parameters can be changed.

Toe momentary stop the external positioning, turn HOLD (Bit0 of OWC021) to "ON".

When the momentary stop is completed, HOLDL (Bit1 of IWC015) is turned "ON".

To eancel the interruption, turn HOLD (Bit0 of OWC021) to "OFF".

To abort the positioning, turn ABORT (Bit1 of OWC021) to "ON" or set NOP (= 0) to the motion
command code.

During process of abort, BUSY (Bit0 of IWC015} is turned "ON", and turned "OFF" at completion
of abort.

(Note) When the abort is cancelled (turning ABORT to "OFF"™ at completion of abort, the axis
remains stopped no matter if the position reference type (Bit14 of OWC001) is set to
absolute position method (= 0) or adding incremental value method (= 1).

After the pulse output completion (Bit2 of IWC015 is turned "ON"), when the axis enters in the
positioning completion range (OWCOQ0E), the positiening completion signal POSCOMP (BitD
of IWC000) 1s turned "ON".

When the positioning is completed, cancel the external positioning in the motion command

code.

(Note) The external positioning is detected at rising edge. Accordingly, after an external
positioning is executed, it is necessary to set NOP for the motion command code for
more than 1 scan and set again another external positioning in the motion comman
code. '
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| @ Set the servo fixed parameter b | peow i
I Set the initial value of servo parameter for!
! _setting. o

; Motion command
___________ \L,___________ BJ'@)____[

_______________________ Speed (%) Ba
-y on, ... Rt morpeed ol

re ST TSTTESs s m e T T T T T ° . positioning

travel distance

@ Tumthesero ONRUN WON ! | oo | swassenie
J/ - z..atch 51%nal__ . ol L i
) externa 0S1LIONINE S1ZNA.
_______________________ {external posivioning signal) | _”f"_““"’;“*“"’T
| ® Issue the motion command external | | rsose : —

(® The axis starts positioning.

|

(@ When a latch signal is input, the axis
moves for the external positioning travel

distance.
\L [ }The boxes with solid lines are actions the system performs.

Th itioni mpleti i ==
(P(;Sggi';f:)otli:lr[rllg (;lsf :p eton signa [ —— 7] The boxes with dotted lines are settings the user makes.

)

l Example of user program (external positioning)

A
Speed (%) . .
Rated motor speed
100%)- - - - - = josphaskiiv-rirltc A " External
sitioning travel
s Rapid feed speed | * ﬁstanoe ¢
—] '

Linear acceleration time | Linear deceleration time
Latch signal }
{external positioning signal) ]

Fig.3.23 External Positioning Pattern Example

<Assumed conditions>
Set the initial values of servo fixed parameter and servo parameter for setting as described in 5.3
"Example of Servo Parameter Setting".

<Operation conditions>
In the pattern shown in Fig. 3.23, the axis stops at the external positioning travel distance 10000
pulses.
Posmon reference: OLC024 = 10000 pulses
In this example, the 1st axis of module number 1 is used.
When the module number and the axis number are different, change the register number referring to
1.3 "Module Number and Servo Parameter Register Number".
For details of the registers (OWoaco) to be used, refer to Chapter 5 "Servo Parameter”.




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

RUNMOD
Ho104 = OWC000
UNPB
1B00304
1
IFON
XREF
0001000000 = OLC012
EXMDIST
0000010000 = OLC024
RUN
IE‘Bmoooa; 03(:00104{
I O
MCMDCODE
00002 = OWC020
[END
DEND

Turns position control mode with using the
motion command "ON"

Position reference pulse (XREF)
{Absclute position: 1000000)

External positioning travel distance (EXMDIST)

RUN command to driver (RUN)

Issue an external positioning (EX_POSING) as a
motion command

When IB00304 is turned "ON", the position
control starts and the axis moves to the absolute
position 1000000,

When a latch signal (external positioning signal)
is input during feeding operation, the axis moves
for the external positioning travel distance (10000
pulses).

When the movement is completed, the positioning
completion signal IBCOCOD is turned "ON",

In case that a latch signal is not input, when the
axis reaches the absolute position 1000000, the
positioning completion signal IBC0GOD is turned
ON.

Fig. 3.24 External Positioning Program Example (DWG H03)

The example in Fig. 3.24 is simplified. Actually, each register can be freely controlled in the user

program.
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{3) Zero point return (ZRET)

1. For the limit switch and limit signal for zero point return, prepare a user program to connect
external DI signals such as LI0-01 to the following servo parameters for setting:
Limit switch signal: OB 01F
Reversed rotation side limit signal for zero point return: OBDD 21C
Forward rotation side limit signal for zero point return: OB0OG 21D
2. For the zero point return control mode, refer to 3.4.5 "Zero Point Return Control Mode".

The zero point return is an operation to return an axis to the origin of machine coordinate|
system.

Since the position data are lost once the power i1s OFF, it is necessary to set again the origin
of machine coordinate system after the power 1s ON.

Generally, use the limit switch that indicates the zero point pulse (C-phase pulse) and the
zero point area to determine the origin. ;

For the zero point return, the motion command using method (available for CP-92005H
version No. 87921-90000 -S0200 and later) and the zero point control mode using method
are available.

The zero point return motion differs depending on the method to be applied.

In this section, the zero point return by using the motion command is explained.

Fig. 3.25 shows the block diagram for zero point return. There are the followmg 4 types in
the method.

O DEC1 (Limit switch (with width)) + C-phaée pulse (Zero point signal)
(2) DEC2 (Limit switch (without width)) + C-phase pulse (Zero point signal)

@ DEC1 (Limit switch {with width)) + LMT (Limit signal for zero point return)
+ C-phase pulse (Zero point signal)

@ C-phase pulse (Zero point signal)

1}
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Servo drive status W01}
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16-bit A/D conver]

AFTEN X uVR
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joasag

16-hit A/D conver,
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110000

16-hit /A converter
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Analog
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Speed reference (OWMES)
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00
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pattern generation
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Sharexv:
| ~tiess

with sign (PWM)
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L2
{P1G)

TLans
(P08)

IBmi70

Unit {machine lock) Target position

Liner deceleration time (OWm0D)

OBDO0Z  OB0ld  EBmI7)

(PCON)  (RUN) (machine lock)

| Offset pulse (OLmIE)
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* Bl 70
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110000
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Servo drive
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——aan
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(PFB)

i | )
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(reverse

A

Uzt converaon

Current
position
operation

[Zero point offset setting (OLL0G)

I

Lm0

L2
([ PULSE}

plication|

Absalute

Fig. 3.25 Zero Point Return (ZRET) Block Dlagram

position signal

Absolute encode

! encoder |

B i T T T O

*1: Available for CP-92008H version No. 87921-80003-50110 and later

*2: Available for CP-92008H version No. 87921.90000-80120 and later

*3: Available for CP-8200SH version No, 87921-90000-80200 and later
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)

(2)

DEC1 + C-phase pulse

After rapid feeding with linear acceleration/deceleration, the axis returns to the zer
point using the limit switch (deceleration LS) and the zero point signal (C-phase pulse)
Apply this method when the limit switch has the following mechanical configuration.

" Full operation
IE range of machine 3
Deceleratlon LS ——I_—J———-—Hzgh

Moves an axis to the direction specified by the servo parameter for setting (OBO
009) at the rapid feed speed.

At falling edge of dog (deceleration LS) signal, decelerates to the approach speed.
At rising edge of dog (deceleration LS) signal, decelerates to the creep speed.
When the dog becomes HIGH, the axis moves from the first zero point signal (C
phase pulse) for the zero point return final travel distance (OL002A) and stops
Take this position as the origin of machine coordinate system.

H
H

ee8 ©

‘Pattern B

' ‘ 'Zero point
4 , - N '
f ) !I! ] !g! 'Eai 1 !Z! 1 .
Rapid feed Y 1
speed ~ Approach , | o
S vance : Nepeed 1}
‘ l ' Speed)
. ] ] = £ (]
. ! 1 A -
0 : HN H Time
Dog . 1 bt 1
deceleration LS ¥
(deceleration - ) . ' \_| T e ]
Zero point signal fl
(C-phase pulse)
DEC2 + C-phase pulse

After rapid feeding with linear acceleration/deceleration, the axis returns to the zer
point using the limit switch (deceleration LS) and the zero point signal (C-phase pulse)
Apply this method when the limit switch has the following mechanical configuration.

Pattern A - Full operation _ei

Deceleration LS range of machine

High
Low

Reversed directione— — Forward direction

Full operation
IE range of machine EI
Low
Reversed direction «— —» Forward direction

Deceleration LS

(Note) For Pattern B, set "deceleration LS reversed rotation selection (Bit10)" of servo fixec

parameter No.17 to "ON".



3. EXPLANATION OF FUNCTIONS AND USER FROGRAMMING EXAMPLES

I Movement when the dog (deceleration LS) signal is in High range at the start of zero
point return operation

@ Moves at the rapid feed speed to the forward rotation direction.
@ Decelerates at falling edge of dog (deceleration LS) signal.
@ Moves at the approach speed to the reversed rotation direction.
@  Decelerates at rising edge of dog (deceleration LS) signal.
(® Moves at the creep speed to the forward rotation direction.
® After the falling edge of dog (deceleration LS) is detected, the axis moves from the
first zero point signal for the zero point return final travel distance (OLOO2A) and
stops. Take this position as the origin of machine coordinate system.
4 Reversed rotation directionee— ——s= Forward rotation Ze‘:ro point
direction |
v !
Speed Rapid feed speed (D ' ! '
reference : :
Creep speed !
0 Time
Approach speeds 1
! ! Zero point return finz] ravel ditance |
Dog 1 ]
(deceleration LS) | N
Zero point signal NN I
(C-phase pulse)

Bl Movement when the dog (deceleration LS) signal is in Low range at the start of zero
point return operation

(D Moves at the approach speed to the reversed rotation direction.

@ Decelerates at rising edge of dog (deceleration LS) signal.

3 Moves at the creep speed to the forward rotation direction.

@  After the falling edge of dog (deceleration LS) signal is detected, the axis moves
from the first zero point signal for the zero point return final travel distance (OLo
02A) and stops. Take this position as the origin of machine coordinate system.

Reversed rotation direction€— — Forward rotation .Zlero point
Speed : : direction '
reference ] !
Creep speed !
Rapid feed speed S, @
ol @ i .
Time
Approach speed : —
| Zero point return final travel dislan:e_l
Dog . :
(deceleration LS) ko
Zero point signal i \‘h
(C-phase pulse)
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{(3) DEC1 + LMT + C-phase pulse
After rapid feeding with linear acceleratmnldece]eratlon the axis returns to the zer
point using the limit switch (deceleration LS), the limit signal for zero point return an
the zero point signal (C-phase pulse).
Apply this method when the limit switch and the limit signal for zero point return hav
the following mechanical configuration.

" Section @ ® () @ (o

L% A e R

P ERNF)
>k Cra e
P

.5_..._ Full operation range of -3

: ma¢hine : H ', ieh
Deceleration LS , l }-4
: b . LOW
LMT L™ "—J

LMT R ™

:High
Low
l ngh

' |Low

_Reversed direction — - Forward direction

[P .

*1: Reversed rotation side limit signal for zero point return
*2; Forward rotation side limit signal for zero point return

# Movement when the axis is in Section (a) at the start of zero point return operation

Moves at the rapid feed speed to the forward rotation direction.

Decelerates at falling edge of dog (deceleration LS) signal.

Moves at the approach speed to the reversed rotation direction.

Decelerates at rising edge of dog (deceleration LS) signal.

Moves at the creep speed to the forward rotation direction.

After falling edge of dog (deceleration LS) signal is detected, the axis moves from
the first zero point signal for the zero point return final travel distance (OLDOO2A)
. and stops. Take this position as the origin of machine coordinate system.

OO0

4 Reversed rotation direction «— —2 Forward rotation Zero point
direction T
)
" 1
Speed Rapid feed speed (Ty Vo .
reference : : —
P ! [ pei]
Creep speed @?
5 © . -
' me
]
Approach speed! ;
' ' Zero point return final travel distance !
] ]
Dog . L 1
(deceleration L.5) L
Zero point signal n “
{C-phase pulseJ~
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Bl Movement when the axis is in Section (b} at the start of zero point return operation

(D Moves at the approach speed to the reversed rotation direction.

@  Decelerates at falling edge of reversed rotation side limit signal for zero point return
(LMT_L).

@ Moves at the rapid feed speed to the forward rotation direction.

@  Decelerates at falling edge of dog (deceleration LS) signal.

® Moves at the approach speed to the reversed rotation direction.

® Decelerates at rising edge of dog (deceleration LS) signal.

@ Moves at the creep speed to the forward rotation direction.

After falling edge of dog (deceleration LS) is detected, the axis moves from the first
zero point signal for the zero point return final travel distance (OLM2A) and stops.
Take this position as the origin of machine coordinate system.

4 Reversed rotation direction «— — gfx&gﬂ rotation Z?ro point
;
t t ]
Speed reference Rapid feed speed ' t ' -
' : : Zero point return
position
Creep speedl ' @ :
4 S
: o ' 0 -
0 : ' 1 1 Time
A
Appmth speed pproacH: speecg‘ Zero point return final travel
%!g : | ) \ distance
eceleration LS) : ] '
7 oo 1 \ni.'
ero pdint signa

Reversed rotation (C-pha#e pulgz) "

side limit signal y

for zero point

return ..

(LaT_L)

B Movement when the axis is in Section (c) at the start of zero point return operation

@
@
€)
®

Moves at the creep speed to the reversed rotation direction

Decelerates at rising edge of dog (deceleration L.S) signal.

Moves at the creep speed to the forward rotation direction.

After falling edge of dog {deceleration LS) signal is detected, the axis moves from

the first zero point signal for the zero point return final travel distance (OLDD2A)
and stops. Take this position as the origin of machine coordinate system.

Speed
reference

Reversed rotation direction «— ——3»

Dog

Forward rotation Zero point
direction

| Zero point return position

®

- -

(deceleration LS)

Zero point signal

'
'
Creep speed (J) 1
: Zero point return final travel distance ]
'
r

{

|

F’("

L

(C-phase pulse)
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B Movement when the axis is in Section (d) and {e) at the start of zero point return

operation

(D -Moves.at the approach speed to the reversed rotation direction.

@ Decelerates at rising edge of dog (deceleration LS) signal.

@ Moves at the creep speed to the forward rotation direction.

@ After falling edge of dog (deceleration LS) is detected, the axis moves from the first

zero point signal for the zero point return travel distance and stops. Take this
position as the origin of machine coordinate system.

direction :
- ]
Speed ] Py
reference ’ Creep spped v i
P )
@ , : -
0 \: : : / Time
® ¥ T 1
1+ Approach speed(]) l
vt Zero point return final travel distance |
Dog ! ' f
(deceleration LS) |- I

Reversed rotation direction «— —= Forward rotation Zero point

Zero point signal Jl “

{C-phase pulse)

§

{4) C-phase pulse
After feeding with linear acceleration/deceleration, the axis returns to zero point using

only the zero point signal (C-phase pulse)

(O Moves at the approach speed to the direction specified by the servo parameter for
_setting (OB0O0009).

2 When the first zero point signal is detected, decelerates to the creep speed.

® The axis moves from the first zero point signal for the zero point return travel
distance and stops. Take this position as the origin of machine coordinate system.
: Reversed rot:ation direc':tion . - gﬂm;‘i rotation Ze:‘o point
, ' ;

Speed ,  Cromp spesd

reference

1

Approach speed

2 &

v

Time

Zero point return final travel distance |

Zero point signal h
(C-phase pulse)

(5)

Operation Example for Zero Point Return

Perform the zero point return for each axis in the following manner.

The zero point return method is explamed using the DEC1+C- phase pulse signal method.
The register number is for the 1st axis of module number 1.

If the module number-and the axis number are different, refer to 1.3 "Module Number
and Servo Parameter Register Number” and change the regisier number.

The servo parameters used for zero point return are marked with " (O " in the column
"Position Control Mode/Zero Point Return" of "Mode for which data is valid" in 5.1.2

"List

of Servo Parameters for Setting" and 5.1.3 "List of Servo Parameters for Monitor".

Set the servo fixed parameters and the initial values of servo parameters for setting. Make
proper settings according to your machine. Set the counter mode selection to "Basic counter”

(=3).
Nate:

Be sure to set Blt’? (selection to use motion command) of servo fixed parameter
No.14 "Additional function selection” to "USE" (=1) and Bit8 (motion command code
valid/invalid) of servo parameter for setting "Operation mode selection" to "1" (=
vahid).




1

L:::::::::::\I:::::::::::: )

@ Select the position control mode (PCON). my I_
__________ \E_———__-___"" E Zero point

" @ Turn the servo ON (RUN) to ON reference

. ©_Tseue the motion command sero point voturn (ZRET). | it wichwi 237
J {Tx: High-speed scan set valu

3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Select the position control mode (PCON) at Bit2 of OWC000,

Set the approach speed (OWCO00A}, the creep speed (OWCO00B), and the rapid feed speed
(OLC022 or OWCO015).

Set the servo parameters for setting to be used at zero point return such as linear
acceleration/deceleration time (OWC00C, OWC00D) and zero point return final travel
distance (OLCO02A).

Turn the servo ON (RUN) to "ON", (Bit0 of OWC001)
Set zero point return (ZRET=3) in the motion command code (OWC020).

When the zero point return is set for the motion command code, the axis moves to the
direction specified by the zero point return direction selection (Bit9 of OWCO000) at the
rapid feed speed. During the zero point return operation, the set values of servo parameters
can not be changed. The momentary stop at the zero point return is not possible.

To abort the zero point return, turn ABORT (Bit1 of OWC021) ON or set the motion
command to NOP (= ().

During process of abort, BUSY (Bit0 of IWC015) is ON and turns OFF at completion of
abort.

Note: When the abort is cancelled (turning ABORT to "OFF") at completion of abort, the
axis remains stopped.

The axis decelerates to the approach speed at rising edge of Dog (deceleration LS) signal.

The axis decelerates to the creep speed at falling edge of Dog (deceleration LS) signal.

When the dog is HIGH, the axis moves from the first zero point signal (C-phase pulse) for
the zero point return final travel distance (OLC024A) and stops. Take this position as the
origin of machine coordinate system,

A zero point position offset value can be also set (if the zero point position offset value is
set to 100, the position data is 100).

A zero point position offset value can be set by the servo parameter for setting (OLC0086).

After the pulse output completion (Bit2 of TWC015 "ON"), when the axis enters the position
completion range, the zero point return operation is completed. At completion of zero
point return operation, the zerc point return completion status ZRNC (Bit6 of IWC015)
turns "ON".

After confirming that the zero point return completion status ZRNC (Bit6 of IBX015)
turns "ON" cancels the zero point return setting of the motion command code.

Direction specified by zero point return direction selection ((BC0009)

Zaro point relurn fnal
iravel distance

Speed | Rapid feed apeed | Approach:
d

ET0 point rewirn
position

Time

® The axis moves to a specified direction at the rapid

Dog ' :
feed speed. decel 1 T :
¥ ¢ mu::n’ﬁ?gm] I .

(C-phase pulse) 1 Positioning
:lmmpletion range

@ At falling edge of deceleration LS signal, the axis
decelerates to the approach speed.

W —
At rising edge of deceleration LS signal, the axis = Area A AreaB

decelerates to the creep speed.

W
(8 When the deceleration LS signal 15 HIGH, the axis
moves from the firat zero point signal for the zero point
return final travel distance and stops.
This position becomes the origin of machine coordinate
system.

v
40 The zero point return completion status (ZRNC) turns
ON

i vl Yo _ == = - = = n [ Theboxes with solid lines are actions the system performs
’ U — 3 Theboxes with dotted lines are settings the user makes.
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*1.

*2.

When the machine is in the area B after the power ON, a correct zero point return can
not be performed. Be sure to return the machine to the area A and perform the zero
point return. ,

The deceleration LS width must be two times of the high-speed scan set value or more.
A standard deceleration LS width (L) can be obtained by the following formula.

TS (s) = High-speéd scan set value (ms) / 1000
f (m/s) = k X {NR X n X FBppr}/ 60

“k :  Weight of 1 pulse (m/pulse)
*NR’ :  Rated motor speed (r/min)
FBppr- : Feedback pulse resolution (ppr)
f : 100 % speed (m/s)
n :  Pulse multiplication factor (1, 2 or 4)

Where t (s) = Linear acceleration/deceleration time (s) and
a (mfs?) =,

a : Acceleration/deceleration time constant (m/s?
the following can be obtained:
L=1/2 « «a X Ts)*=2 a Ts?

Calculate a standard of rapid feed speed with the following formula.
Where Va = Rapid feed speed (%),
Set the value sothat va=fX Va/100and L = 1/2 - {va¥ a }.

(Note) When "zero point return final travel distance" is too short, the axis goes over
the zero point, then comes back to the zero point.

Caluculate a standard of zero point final travel distance (x) by the
following formula.

Where, Vc = Creep speed (%)

ve={f X Ve/100 -

Then,

x1=ll2 fve a }




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

B Example of user program (zero point return)

Zero point return
position

Time

\ Zero point return final

i Zero point,
1 1
Rapid feed speed, :
Speed 2 i Approach '
reference 1\ speed :
1 t
v 1
1 1
0 i ]
Dog —~ —
(deceleration LS) '
L ! * | travel distance
Zero point signal [L
(C-phase pulse)_

Fig. 3.26 Example of Zero Point Return Pattern {DEC1+C-phase pulse signal method)

<Assumed conditions>

Set the initial values of servo fixed parameter and servo parameter for setting as described in 5.3
"Example of Servo Parameter Setting".

<Operation conditions:-
Perform the zero point return in the pattern shown in Fig. 3.26.

Zero point return method: DEC1 + C-phase pulse signal

In this example, the 1st axis of module number 1 is used.

When the module number and the axis number are different, change the register number referring to
1.3 "Module Number and Servo Parameter Register Number”,

For details of the register (OWOID) to be used, refer to Chapter 5 "Servo Parameter",

RUNMOD
Ho104 = OWC000
RUNFB
1800304
|
[FON
RV
0000005000 = OLC022
RUN
lﬂapooom OBCO%O
' LSDEC
|3003 10 oacoon-'_!
} O
1
MCMDCODE
00003 = OWC020
[END
MCMDRCODE DBOOOOO(L'
}TWC014 =00003 —_0
ZRNC
‘Blaoooooo 1BC0156
— a1
IFON
MCMDCODE
00000 = OWC020
IEND
DEND

Turns the position control mode with using a motion
command "ON"

Rapid feed speed BRV)
(5000000 pulses/min)

RUN command to driver (RUN)

IB00310: Limit switch signal

Issue zero point return (ZRET) as motion command

When IB00304 is turned "ON", the zero point return
starts.

When the zero point return is completed, "zero point
completion status" (IBC0156) is turned "ON".

When "zero point completion status "(IBC0156) is
turned "ON", set the motion command to NOP (= ().

Fig. 3.27 Example of Zero Point Return (ZRET) Program (DWG H03)

The example in Fig. 3.27 is simplified. Actually, each register can be freely controlled in the user

program.

3-49




3-50

(4) Interpolation (INTERPOLATE)
Performs interpolation according to the position data timely sent from CPU module.
Fig. 3.28 shows the block diagram.

The interpolation of each axis is performed as follows. The register number is for 1st axis of
module number 1.

If the module number and the axis number are different, refer to 1.3 "Module Number and
Servo Parameter Register Number" and change the register number.

The servo parameters used for interpolation are marked with "O" in the column "Position
Control Mode/Interpolation” of "Mode for which data is valid" in 5.1.2 "List of Servo
Parameters for Setting” and 5.1.3 "List of Servo Parameters for Monitor™.

® ®

Q@ @ @ &

)

Set the servo fixed parameters and the initial values of servo parameters for setting. Make
proper settings according to you machine. Set the counter mode selection to "Basic counter” (=
3). .

Note: Be sure to set Bit7 (selection to use motion command) of serve fixed parameter No.14
vAdditional function selection” to "USE" (=1) and Bit8 (motion command code valid/
invalid) of servo parameter for setting "Operation mode selection (OWI100)" to "1" (=
valid). ) ¢

Select the position control mode (PCON) at Bit2 of OWC000.

Set the position reference setting (OLC12).

If necessary, set the servo parameters for setting such as averaged number of times (OW(C014)
to be used at interpolation (INTERPOLATE)

Turn the servo ON (RUN) to "ON" at Bit0 of OWC001.

Set the interpolation INTERPOLATE=4) for the motion command code (OWC020).

When the interpolation (INTERPOLATE) is set for the motion command code, the axis moves
in interpolation by a specified parameter.

Stop updating the position reference (OLC012).
After the pulse output completion (Bit2 of IWCO015 is turned "ON"), when the axis enters in the

positioning completion range (OWCOOE), the positioning completion signal POSCOMP (BitD
of IWC000) is turned "ON".

b

" ® Tssuc the motion command interpolation | o HAREREEEEE " Time
. (INTERPOLATE) ) , Pusmomng
_________ l‘_—__T"""_" _,H completion range

Turn the positioning completion signal
(POSCOMP; ON.

[ 1The boxes with solid lines are actions the system performs.
[C T_ ] The boxes with dotted lines are settings the nser makes.

Fig. 3.28 Interpolation Block Diagram




3. EXPLANATION OTF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Bl Example of user program (interpolation)

150 ms 150 ms

Fig. 3.29 Interpolation Pattern Exampie

<Assumed conditions>

Set the initial values of servo fixed parameter and servo parameter for setting as described in 5.3
"Example of Servo Parameter Setting”.

<Operation conditions>
The axis stops in the pattern shown in Fig. 3.29.
High-speed scan set value = 5.0 ms
Constant feed speed = 6000 pulses/sec (30 pulses per scan)
Acceleration/deceleration time constant to reach the constant feed speed = 150 ms
In this example, the 1st axis of module number 1 is used in this example.
When the module number and the axis number are different, change the register number referring to
1.3 "Module Number and Servo Parameter Register Number".
For details of the register (OWOI) to be used, refer to Chapter 5 "Servo Parameter”.

RUNMOD Turns the position control mode with using the

-Ho0104 = OWC000 motion command "ON".
RUNPB When IB00304 is turned "ON", the interpolation
L]—B‘Omm is executed.
f— :
FON
START When 1B00305 is turned #ON", the interpolation
L‘BQOMS (acceleration) starts.
!
IFON
TART Rising detection (1) At rising edge of IBO0305
IB{|)0305 DB:OOOOOO
| ¥

When the rising edge of IB00305 is detected,
IFON the position reference (OL.C012) is initialized
at the current position (ILC002). And, the
number of pulses for acceleration/

PTG XREF deceleration (DI.00002) is also initialized (=
H1LCoo2 = OLC012 0).
INC_PUL
00000 = DL00002
RUN
I_S|B900004 OBCO%O_I RUN command to driver (RUN)
| 3
MCMDCODE Issue the interpolation (INTERPOLATE) for
}—00004 = OWC020 motion command.
ELSE (2) When IB00305 is "ON".
INC_PUL ' INC_PUL The number of pulses for acceleration/
—DL00002 ++00001 = DL00002 deceleration (DL00002) is incriminated (+1)

_ by each scan.
(Continued)

3-51




{Continued)

INC PUL When number of pulses for acceleration/
DL00002  =00030 deceleration (DL00002) exceeds the constant feed
speed (= 30 pulses), it is limited to 30 pulses.
IFON
INC_PUL
00030 : = DL00002
EEND i
XREF INC_PUL XREF The position reference is updated (accelerated)
oLco12 ++DL00002 = OLCO012 by each scan.
IEND
ELSE ‘
(3) When IB00305 is "OFF"
INC PUL INC_PUL . ..
= = When IB00305 is turned "OFF", the axis is
—~DL00002 —09001 . = DLO0002 decelerated to stop.
INC PUL The number of pulses for acceleration/
—DL00002 <0 deceleration (DL00002) is decremented
_ = {—1) by each scan and when it comes to "0",
IFON the decrement is stopped.
INC_PUL
100000 => DL00002
IEND
XREF | XREF
F-OLCO12 HDTG%-OI{’)I;L = OLCOI2 The position reference is updated (decelerated)
: by each scan.
IEND
ELSE (4) When IB00304 is "OFF"
MCMDCODE
I—OOQOG = OWC020 When IB00304 is turned "OFF", the
interpolation is cancelied.
IEND
DEND '

Fig. 3.30 Example of Interpolation Program (DWG H03)}

The example in Fig. 3.30 is simplified. Actually, each register can be freely controlled in the user
program. .
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(6)

interpolation with Position Detecting Function (LATCH)

During normal interpolation, the current position count is latched by a latch signal and the
latched position converted in reference unit system is reported.

Use dedicated discrete input (DI input) for the latch signal.

For details of interpolation, refer to the item (4) of 3.4.3 (8) "Interpolation AINTERPOLATE)".

(Note) To execute a latch again after the current position count is latched by a latch signal,
set the motion command code to NOP for more than 1 scan, then issue a LATCH
command.

Constant Speed Feed (FEED)

Performs a rapid feed with a specified acceleration/deceleration time constant at a specified
rapid feed speed in infinite distance

The rapid feed speed can be changed during operation.

When setting the motion command code (OW0020) to NOP (=0}, the axis is decelerated to
stop.

Fig. 3.32 shows the block diagram.

The constant speed feed for each axis is performed as follows.

The register number is for the 1st axis of module number 1.

If the module number and the axis number are different, refer to 1.3 "Module Number and
Servo Parameter Register Number" and change the register number.

The servo parameters used for zero point return are marked with "O" in the column "Position
Control Mode/Constant Speed Feed" of "Mode for which data is valid" in 5.1.2 "List of Servo

Parameters for Setting” and 5.1.3 "List of Servo Parameters for Monitor”"

@

Set the servo fixed parameters and the initial values of servo parameters for setting. Make
proper settings according to your machine. Set the counter mode selection to "Basic counter” (=
3).

Note: Be sure to set Bit7 (selection to use motion command) of servo fixed parameter No.14
"Additional function selection" to "USE" (=1) and Bit8 (motion command code valid/
invalid) of servo parameter for setting "Operatlon mode selection (OWCD00)" to "1" (=
wvalid).

Select the posttion control mode (PCON) at Bit2 of OWCO000.

Set the rapld feed speed (OLC022 or OWCO015).

If necessary, set the servo parameters for setting such as linear acceleration/ deceleration time
(OWC00C, OWC00D) and averaged number of times (OWC014) to be used at constant speed
feed (FEED). 1

Turn the servo ON (RUN) to "ON" at Bit0 of OWC001. )

Set the constant speed feed (FEED=7) for the motion conilmand code (OWC020).

When the constant speed feed (FEED) is set for the motion command code, the axis performs a
rapid feed motion by a specified servo parameter.

This rapid feed motion can not be interrupted.

To abort the rapid feed motion, set the motion command code to NOP (=0).

After the pulse output completion (Bit2 of IWC015 is "ON"), when the axis enters in the

positioning completion range (OWCGOE), the positioning completion signal POSCOMP (BitD
of IWCO00D) is turned "ON".




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

" (D7 Set the sérvo fixed parameter ~ ?
: Set the initial value of servo parameter for: o I
oo oSeténg. L ___ .| mw
r__.____.__T_.._‘L ___________ - Motion command 1
L @_ S_elfc& LP © posit |2n_con£rcg r:m_fle_(}_’C_OEI)_. - 1 * Position is the integral value of speed reference.
ram e m—m ——mm e =¥ oo L. Speed (% Rated motor
@ Set the servo parameter for setiing. ? pee ) ) (5677 command
o L L L L T L T T . P U Pt 0 man
Rapid feed
————————————————————— d
" ® Turn the servo ON (RUN) to ON ? b
il it Bl - Position -
R . ¢ R S e
| & Issu_e the constant speed feed (FEED) for the | Time (1)
. motion command. ) Linear acceleration time  Linear dij ration time
———————————————————— ' Positioning
.V’- completion range
{ {& The axis starts the constant speed motion. ] poscoe f
" @ Set the motion command to NOP = 0) ~ ~ ~

Turn the positioning completion signal
(POSCOMP) to ON.

[[~_"] The boxes with solid lines are actions the system performs.
[ " 7} The boxes with dotted lines are settings the user makes.

Fig. 3.32 Constant Speed Feed Block Diagram

Bl Example of user program {constant speed feed)

Speed (%)
1008 - .- _ Rated motor speed
Rapid feed speed
0 R S
Linear acceleration time Linear deceleration time
* Position is the integral value of speed reference.

Fig. 3.33 Constant Speed Feed Pattern Example

<Assumed conditions>
Set the initial values of servo fixed parameter and servo parameter for setting as described in 5.3
"Example of Servo Parameter Setting".

<Operation conditions>
In the pattern shown in Fig. 3.33, the rapid feed speed = 5000000 pulses/min.
Rapid feed Speed: OLC022 = 5000 (1 = 1000 pulses/min)
In this example, the 1st axis of medule number 1 is used.
When the module number and the axis number are different, change the register number referring to
1.3 "Module Number and Servo Parameter Register Number",
For details of the register (OWDIIO) to be used, refer to Chapter 5 "Servo Parameter”

RUNMOD Turns the position control mode with using the
-Ho0104 = OWC000 motion command "ON"
RUNPB
HBQO304
t

IFON

RV Rapid feed speed (RV)
F-0000005000 = QLC022 (5000000 pulses/min)

{continued) 2.55




{continued)

RUN
SB900004 OBC(/)QIO
l , D[REC’I'E)N RUN command (RUN) to driver
SB000004 OBC0212 Issue the constant speed feed (FEED) for the
I e motion command
MCMDCODE When IB00304 is turned "ON", the axis performs
00007 = OWC020 the rapid feed to the forward (positive) direction.
ELSE '
_ MCMDCODE When 1B00304 is turned "OFF", the axis is
F-00000 : : = OWC020 decelerated to stop and the positioning
IEND . ; completion signal (IBC000D) is turned "ON".
DEND

Fig. 3.34 Example of Constant Speed Feed Program (DWG H03)

The example in Fig. 3.34 is simplified. Actually, each register can be freely controlled in the user
program. . ;
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{7) Constant Step Feed (STEP)
The axis moves to a specified direction for a specified travel distance (STEP travel amount)
with a specified acceleration/deceleration time constant at the rapid feed speed.
The rapid feed speed can be changed during operation.
When the travel distance is changed during operation, this new value is reﬂected at the
next execution of the constant step feed (FEED).
Fig. 3.36 shows the block diagram.

The constant step feed for each axis is performed as follows. The register number is for the
1st axis of module number 1. If the module number and the axis number are different, refer
to 1.3 "Module Number and Servo Parameter Register Number" and change the register
number.

The servo parameters used for zero point return are marked with "C" in  the column "Position
Control Mode/Constant Step Feed" of "Mode for which data is valid” in 5.1.2 "List of Servo
Parameters for Setting" and 5.1.3 "List of Servo Parameters for Monitor".

@

Set the servo fixed parameters and the initial values of servo parameters for setting. Make
proper settings accordmg to your machine. Set the counter mode selection to "Basic counter” (=
3).

{Note) Be sure to set Bit7 (selectlon to use motion command) of servo fixed parameter No.14
"Additional function selection” to "USE" (=1) and Bit8 (motion command code valid/
invalid) of servo parameter for setting "Operation mode selection (OW0OD 00)" to "1" (=
valid)

Select the position control mode (PCON) at Bit2 of OWC000.

Set the STEP travel amount (OLCO028) and the rapid feed speed (OLC022 or OWCO015).

If necessary, set the servo parameters for setting such as linear acceleration/deceleration time
(OWC00C, OWCO00D) and averaged number of times (OWCO014) to be used at constant step
feed (STEP).

Turn the servo ON (RUN) to "ON". (Bit0 of OWC001)
Set the constant step feed (STEP=8) for the motion command code {OWC020).

When the constant step feed (STEP) is set for the motion command code the axis performs a
positioning by a specified servo parameter.

To stop momentarily the positioning, turn HOLD (Bit0 of OWC021) to "ON".

When the momentary stop is completed, HOLDL (Bit1 of IWC015) is turned "ON".

To cancel the momentary stop, turn HOLD (Bit0Q of OWC(21) to "ON".

To abort the positioning, turn ABORT (Bitl of OWC021) to "ON" or set the motion command
code to NOP (=0).

During the process of abort, BUSY (Bit0 of IWCO01 5) 1s turned "ON" and turned "OFF" at
completion.of abort.

{Note) When the abort is cancelled (turning ABORT to "OFF") at completion of abort, the axis
remains stopped.

After the pulse output completion (Bit2 of IWCO015 is turned "ON"), when the axis enters in the
positioning completion range (OWCOQQE), the positioning completion signal POSCOMP (BitD
of IWC000) is turned "ON".

When the positioning is completed, cancel the constant step feed of motion command code.

(Note) The constant step feed is detected at the signal rising edge. Accordingly, once the constant
step feed is executed, set the motion command code to NOP for more than 1 scan and set
again the constant step feed for the motion command code.

1

i
i




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

" (D Set'theservo fixed parameter ~ ~ =~ " 7~ ?
: Set the initial value of serve parameter for' [m
setting.
b e e T e e e e = m e — m — — o
" ® Select the position control mode (Pcony. T 77
" Selthe servo parameter for setting. ?
b e o e e e e o mm Ee L e g e e e e o e = o e o rl
" @ Tumtheservo ON (RUN) toON ~ -~ b
b e o it e e e e o v s e A A e e e = e e )

" & Issue the constant spe-ed-fgea. (_S'-I:E_P)—['c_;r the :

motion command. Linear acceleration time Linear deceleration time
b s e e e o e e e e o e o o o e a Posinoning
I completion range
® The axis staris th tant speed moti ] ‘
e axis staris e constant spe I 1.
i peed motio J———

v

Turn the positioning completion signal

(POSCOP) to ON.

] The boxes with solid lines are actions the system performs.
[T _]Theboxes with dotted lines are settings the user makes.

Fig. 3.36 Constant Speed Block Diagram

B Example of user program (constant step feed)

[
Speed (%)
100%

Rated motor speed

Time (tT
Linear acceleration time Linear deceleration time

Fig. 3.37 Constant Step Feed Pattern Exampie

<Assumed conditions>
Set the initial values of servo fixed parameter and servo parameter for setting as described in 5.3
"Example of Servo Parameter Setting”.

<Operation conditions>
In the pattern shown in Fig. 3.37, the axis stops after the STEP travel amount 2000 pulses.
STEP travel amount: QLC028= 2000 pulses
In this example, the 1st axis of module number 1 is used.
When the module number and the axis number are different, change the register number referring to
1.3 "Module Number and Servo Parameter Register Number".
For details of the register (OWIOmM) to be used, refer to Chapter 5 "Servo Parameter".

RUNMOD Turn the position control mode with using the

—HO0104 = OWCO00 motion command to "ON".
RUNPB Rising detection
Hlaqmm DB000000
I 4
IFON
STEP STEP travel amount (STEP)
0000002000 = QLC028 (2000 pulses)
(Continued)
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(Continued)

. RUN
SB000004 OBC?DOIO
| ]
DIRECTION RUN command (RUN) to driver
SB000004 0BC0212 Issue the constant step feed (STEP) for the
g ‘ ~ motion command
: When IB00304 is turned "ON", the constant step
MCMDCODE feed starts and the axis moves to forward
00008 ‘ = OWC020 (positive) direction for the STEP travel amount.
IEND ) . When the axis has moved for the STEP travel
: amount, the positioning completion signal
l_MCMDRCOD DB000010 IBCO0O0D us turned "ON". -
TWCO014 =00008 )
POSCOMP o
I_I|BC000D DB000010 After the movement is completed, clear the
I = | - motion command (issue NOP command) for the
[FON : next operation.
MCMDCODE
00000 = OWC020
[END ‘ ’
DEND

Fig. 3.38 Example of Constant Step Feed Program (DWG H03)

The example in Fig. 3.38 is simplified. Actually, each register can be freely controlled in the user
program.
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When ﬁhe soft limit check is used, it is necessary to execute the zero point return operation
or "zero point setting”..
Perform "zero point setting” as follows.

(@ Move the axis by the constant speed feed or the constant step feed to the zero point, or manually

@) Select the position control mode (PCON) at Bit2 of OWC000.

@ Set the zero point setting (=9) for the motion command.

@ When the zero point setting is completed, The zero point setting completion (Bit3 of IWOD 15)

B After confirming that the zero point setting completion turns ON, set the motion command

move the machine to zero pmnt

Note: Be sure to set Bit7 (selection to use motion command) of servo fixed parameter No.14
"Additional function selection” to "USE" (=1) and Bit8 (motion command code valid/
invalid) of servo parameter for setting "Operation mode selection (OWOD 00)" to "1" (=
valid).

Note: The servo ON (Bit0 of OW[G01) can be either "ON" or "OFF". However, if the servo
fixed parameter No. 3 "Encoder selection” is set to the absolute encoder (=1) and Bit 5
(Axis selection) of the servo fixed parameter No. 17 "Motion controller function selection
flag" is set to "Infinite Iength axis" (=1), the zero point setting (ZSET) is enabled during
the axis movement.

and the zero point return completion status (Bit6 of IW00 15) are turned "ON".

code to NOP (= 0) for releasing the zero point setting.

A CAUTION

"Zero point setting (ZSET)" is the command to set the "zero point of machine cocrdinate system".
Therefore, if the set position for "zero point setting” is not correct, the axis moves on the different
positions from the actual for the proceeding operations. Before the operation, make sure that
the “zero point of machine coordinate system” is set correctly.

Otherwise, damage to tools due to interference and an injury may be caused.




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

3.4.4 Phase Control

This function is used to rotate at the device at a specified speed reference, and at the same time to
control the rotation amount. By using this control on multiple axes, the shift of the rotating angle
{phase) of related motors can be avoided and control of endless operation of printers and other devices
becomes possible. In addition, by utilizing this control, electronic shafts and electrenic cams can be
realized. By using electronic shafts and electronic cams, complicated machine structures are replaced
with servomotors. Phase adjustment, synchronizing operation, proportional operation, and vanable
speed operation of cams are all moved to the software.

Previcus method of mechanically synchronizing operation | Method of synchrenizing operation using the CP-8200SH
{Line shaft, cam method) (Electronic shaft, electronic cam method)

CP-92005H

Driver

No.1roll No.2roll Cam device No.1roll No.2roi  Camdevice

Fig. 3.40 Electronic Shaft, Electronic Cam Conceptual Drawing
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Fig. 3.41 shows a phase control block dlagram The register number is for the 1st axis of the module
number 1. If the module number and the axis number are different, refer to 1.3 "Module Number and
Servo Parameter Register Number" and change the register number. The servo parameters used with
phase control are marked with "O" in the "Phase control mode” column of the "Modes for which data
is valid” in 5.1.2 "List of Servo Parameters for Setting” and 5.1.3 "List of Servo Parameters for Monitor."
Phase control for each axis is performed with the following procedure.

(D  Set the servo fixed parameters. Switch the counter mode selection to "Basw counter (=3)", Set
other servo ﬁxed parameters appropriately for your machine.’

(Z Set the speed compensation setting (OWC018) and the standard speed to the speed reference
setting (OWC015). In addition, set the phase correction setting (OLC016), proportional gain
(OWC019), integration time (OWCO01A), and other servo parameters used during phase control.
Standard speed is controlled by the user program so that shock does not occur.

@  Select the phase control mode (PHCON). (Bit 3 of OWCO000)
At this time, also set the disabling of the phase reference generation operation (PHREFOFF:
Bit7 of OWCO000). Normally, set PHREFOFF to "OFF" for, using an axis as an electronic shaft,
and to "ON" as an electronic cam.

@ Turn the run command (RUN) ON. (Bit 0 of OWC001) |
When the run command (RUN) is turned ON, the axis performs phase control using the
designated servo parameters. Even the operation of phase control, you can change the set
values of servo parameters as desired. .

____________ -
@ Set the servo fixed parameters.
b \l’ ______ 4
—_————— e ———
@ Set the servo parameters
o e _I

Axis starts the phase control.

Time (1)

[T "] The boxes with solid lines are actions the system performs.
C — T 7] The boxes with dotted lines are settings the user makes.

Fig. 3.41 Phase Control Block Diagram
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Bl Example of a user program 1 {(Electronic shaft)

Phase control can be called "speed control with position correction” or "position control with 100% 4
speed feed forward.” This "position” means the angle of rotation of the motor, so it is called "phag
control.” Applying this phase control, an electronic shaft can be constructed.

In this example, the 1st axis of module number 1 is used.
If the module number and the axis number are different, refer to 1.3 "Module Number and Serv
Parameter Register Number" and change the register number.

For details of the register (OWO0 ), refer to Chapter 5 "Servo Parameters."

Fig. 3.43 shows a p}:1ase control loop block diagram.

l _
CPU modul
' ue - Servo controller module : ' Servo driver
NREF
Standard speed ¥co1s | - Tvre. Speed
>—e—] 0¥CO15 B/A
reference seting | [——— - = gl contral @
] ) ° PTG @ —-:n 1
v 2 L]
To other devices | Q@ '
Integraf T’ .."-l‘_ —IIOumer @
) * + ]
: PPB
. PEBIAS
Phase offset i rerrevwl
setting S—] nl.cmls ; ‘o

The standard speed reference is integrated, and the corresponding position (pulse) is computed.
The speed reference is generated from the deviation ¢ between the target position (TPOS}) and th
current position (PFB). This result is the position (phase) offset.

@ If you want to shift the phase, add the amount you want to shift (converting the rotation angle of the
motor axis to pulse amount) to the phase offset setting.

e

+

Fig. 3.43 Phase Control Loop Block Diagram

The motor rotation phase can be managed (controlled) through the above procedure.
Since these control loops are handled inside the SVA module, the electronic shaft control can bg
realized simply by selecting the phase control mode on the CPU module side, and setting the necessary
parameters to'the SVA module.

<Assumed conditions> T
Motor rated speed : NR = 1500 r/min

Feedback pulse resolution - : FBppr = 8192 ppr
D/A output value at 100% of speed 6V
D/A output value at 100% of torque limit :3V ‘ A
The above servo fixed parameters are set on the Fixed Parameter Setting screen of the CP-717.
In Fig. 3.43
Deviation error detection value : 65535 pulses
Speed offset value : 0%
Proportional gain : B )
Integral time : : 300 ms
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Figs. 3.44 and 3.45 are examples of using a programming language to show the phase control loop

block diagram in Fig. 3.43.

NCOM
o = OWC018
EOV
—0000065535 = QWCO0F
PGAIN
00015 = OWC019
TI
00300 = OWC01A
TLIMP
—-32767 = OWC002
{32767: for VS-866)
TLIMN
32767 = OWC003
NLIMP
15000 = OWC004
NLIVN
= OWC005
ONBIT N-OT
SB000004 OBC0012
Ry 3
P-OT
OBC0013

DEND

O

Speed offset value (NCOM)
Deviation error detection value (EOV)
Proportional gain (PGAIN)

Integral time (T4)

Positive torque limit (TLIMP)

Negative torque limit (TLIMN)
Positive speed limiter (NLIMP)

Negative speed limiter (NLIMN)

SB00004: Normally ON contact

Negative overtravel (N-OT), positive overtravel
(P-OT), and other reference for the driver

Fig. 3.44 Initial Settings (DWG A04)

In the example of Fig. 3.44 the user program is created in DWG.A and initial settings are made, but
after setting initial values in the Fixed Parameter Setting screen of the CP-717, by pressing the "Save"
key, the initial values of the servo parameters can be stored. The stored value are automatically set in
the servo parameters when the CP-92008H is turned on. Thus, this is the same as the method of
creating a user program in DWG.A and initializing settings. The method of setting initial values in the
serve parameter setting screen and saving them is recommended.

RUNMOD
HHo008 = OWC000
PREPARE RUN
l_hilmmoozo OBCOOIO_J
— O
VREF GEARI1 AMARI
—MWO01010 X MW01020 + ML02012
GEAR2 NREF
+ MWo01021 = OWC015
AMARI
MOD X 00001 = ML02012
ISO-HOSE PHBIAS
—MLO1012 = OLCO16
DEND

Turn the phase control mode ON

Turn the phase reference generation operation
disabled OFF.

Run command to the driver (RUN)

When MB010010 is turned ON, phase control is
begun.

The standard speed reference (NREF) is set.

The speed reference is stored in MW01010. Gear
ratio are stored in MW01020 and MW01021. If
gear ratio is not needed, a "1" is stored,

Set the phase offset (OLCO016) to shift the phase.
The amount of shift desired (with the rotation
angle of the motor axis converted to pulse amount)
is stored in ML01012.

Fig. 3.45 Phase Reference (DWG H04)

The example of Fig. 3.45 is simplified, but actually each register type can be freely controlled with a

user program.
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I Example of a user program 2 (Electronic cam)

Originally a cam is a device to convert rotational motion to liner motion. It is used to obtain desired
movement curves (displacement diagram) in a cycle. A mechanical cam is formed into the shape
which corresponds to this displacement diagram. A follower was placed in contact with the
circumference, so that by rotating the cam, the desired hinear motion can be achieved. An electronic
cam already has the displacement diagram data itself as a position pattern in the controller. By
transferring the phase, the position can be controlled step by step, a so-called CP (continuous path)
control.

=i Follower Mechanical cam .
2| position o Follower  When the mechanical cam
=3 ’ — I rotates, the follower moves in a
2. s . \ L’D“_“] straight line according to the
:'_;. s displacement diagram.
3 4 —
—» Phase ¢ .

m CP-92008H _ Serva driver
o Displacement pattern genetation
a ' - N + Speed control
3 Phase Displacement > f ;
3 reference = -
5 —& .

§ —> .
8 -
2 B_, 9 e ’ — £ Encoder

/Ball screw  Follower
H —\\ ’bl

Fig. 3.46 Mechanical Cam and Electronic Cam

In the example of Fig. 3.46, the 1st axis of Servo number 1 is used. If the module number and the
axis number are different, refer to 1.3 "Servo Number and Servo Parameter Register Number" and
change the register number.

For details of the register (OWDOOO), refer to Chapter 5 "Servo Parameters.”

Applying phase control, an electronic cam control loop can be constructed. Regular phase control

generates position references based on integrating the standard speed references in the SVA module

(refer to Fig. 3.47). On the other hand, the electronic cam control loop cuts the integrated line of

standard speed references, and provides position references from the phase offset setting value
. (refer to Fig. 3.48).
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Figs. 3.47 and 3.48 show block diagrams for the phase control loop and the electronic cam control loop.

) - - - - -
CPUmodule - AREF SVA module ! Servo driver
Standard speed o¥Cols | ] Ty Speed
reference setlings : —_ - L2 control [— ;)

v PTG n '
To other devi ! . i
R vices _ I _ o @
- =
Phase ot PHBIAS } PFB '
ase offset fmreniz |
setting 0LLO16
Fig. 3.47 Phase Control Loop Block Diagram
- - - N - L]
CPU modula SVA module Servo driver
. (&uewmdﬂemmm) Speed
control
4
’—l

Positicn reference generation
X

&

Ie-

“ 1t the phase referance generation operation disabling {bit 7 of
. OWC000) is tumed ON, mlegrated line is cut.

Fig. 3.48 Electronic Cam Control Loop Block Diagram

Since electronic cam control loops are handled inside the SVA module, you ¢an control electronic cam
by selecting the phase control mode on the CPU module side, and setting required parameters to the
SVA module.

<Assumed conditions>

Motor rated speed : NR = 1500 r/min
Feedback pulse resolution : FBppr = 8192 ppr
D/A output value at 100% of speed 16V

D/A output value at 100% of torque limit :3V

The above servo parameters are set on the Fixed Parameter Setting screen of the CP-717.
In Figs. 3.47 and 3.48

Deviation error detection value : 65535 pulses
Speed offset value : 0%
Proportional gain ' : 250.0
Integral time :0.0s
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Figs. 3.49 and 3.50 are examples of using a programming language to show the control loop bloc

diagrams in Figs. 3.47 and 3.48..

"Positive torque limit (TLIMP)

" Negative speed limiter (NLIMN)

. 8B000004: Normally ON contact

‘NCOM
o = OWC018
| _ (EOV)
0000065535 = OWCOOF
- PGAIN
02500 = OWC019
TI
00000 = OWC01A
TLIMP
—=32767 = OWC002
(32767: for VS-866)
: TLIMN
32767 = OWC003 .
NLIMP
15000 = OWC004
NLIMN
= OWC005
ONBIT N-OT
SB000004 OBC0012
o o
P-OT
OBC0013
o
DEND .

Speed offset value (NCOM)

Deviation error detection value (EQV)

Proportional gain (PGAIN)

Integral time (T4)

Negative torque limit (TLIMN)

Positive speed limiter (NLIMP)

Negative overtravel (N-OT), positive overtrave
(P-OT) and other references for the driver

Fig. 3.49 Initial Settings (DWG A04)

In the example of Fig. 3.49 the user program is created in DWG.A and initial settings are made, bu
after setting initial values in the Fixed Parameter Setting screen of the CP-717, by pressing the "Save'
key, the initial values of the servo parameters can be stored.

The stored values are automatically set in the servo parameters when the CP-9200SH is turned ON
This is the same as the method of creating a user program in DWG.A and initializing settings. The
method of setting initial values in-the servo parameter setting screen and saving them is recommended
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RUNMOD Turn the phase control mode ON

Turn the phase reference generation operation
PHOS = Owcooo disabled ON.
FMWO00040 X SW00004 Compute the speed scaling constant (KS). The
K2 KS set value of the high-speed scan: SW00004
+ = ML03010 ,
MWo0041 ML NR X FBppr Xn _, Denominator* : MW00040
60X 10¢ Numerator* : MW00041

* Reduce a fraction so that the result is
within 1 word.

FFGAIN NR = Rated motor speed

10000 = MW03012 FBppr = Number of feedback pulses

n = Pulse muitiplication factor (1, 2, or 4).
PREPARE RUN ' Feed forward gain {10000/100%])
thllB&wom 0}300010_]

' O Run command to the driver (RUN)
Phase reference When MB010010 is turned ON, phase control
—ML03030 is begun.
Displacement pattern  Displacement X

FGN MAO03050 = ML03020

The displacement (pulse) for the phase
reference is read from the FGN function.

. Displacement X
Displacement X Previous value Amount of 'Q)* Phase
change reference
—MLO3620 - ML0D3024 = ML03022 The FGN pattern is preset.
00000 Amount of change [pulse] per scan.
Run command When the run command MB010020 is turned
MB0100620 ON, the axis moves at the standard speed
Amount L f change FEGAIN NREF. When it':I iS"OFF, the standard speed
(FML03022 1 X MWO03012 NREF stays at "0.
NREF .
- ﬁﬁgmo = OWCO015 Standard speed reference setting [0.01%)
Position BIAS DisplacementX  pHBIAS
[FML030321 [+MLO3020] [= OLCOl6] Phase.offset setting [pulse]
Displacement X Previous value .
—ML03020 = ML03024 Displacement (pulse) for the phase reference
: Previous value [pulse)
DEND

Fig. 3.50 Phase References (DWG H04)

The example of Fig. 3.50 is simplified, but actually each register type can be freely controlled with a
user program.
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When the incremental encoder is used, if the power is turned OFF, the position data for the syste
zero point is lost. Therefore, after turning the power ON, the system zero point must be determine
again. A pulse generator with an zero point pulse (PG) and a limit switch which shows the zero poin
area are used to determine the zero pomt

For zero point return, the method using the motion command (avallable for CP-9200SH version 87921
90000 -S0200 and later) and the method using the zero point return control mode are available.
Note that the axis motion for zero point return differs depending on the method applied.

In this section, the zero point return using the zero point return control mode is explained,

Zero point return is the action of returning the axis to its mechanical zero point. j

When zero poiﬁt return is selected while using the absolute encoder, position control with the zerT
point offset (OL.0006) as the position reference is the result.

Zero point return is executed by turning the run signal (RUN) ON with the zero point return modg
(ZRN) selected. The movement dlrectlon for zero point return is specified with the zero point return
direction selection (ZRNDIR).

When zero point return has completed, the axis stops, and the position data becomes the zero poin{
offset value. At the same time, the zero point return completion signal (ZRNC) 1s output. The zerd
point offset value is set in the servo parameters,

(Notes) 1. For the zero point return using the motion command, refer to (3) of 3.4.3 {8) "Zero Point

Return (ZRET)".
2. Change to the position control mode for position control of pogition reference 0.

Fig. 3.51 shows a zero point return block diagram. The 1st axis of the module number 1 is used. If thJ
module number and the axis number are different, refer to 1.3 "Module Number and Servo Parameter
Register Number" and change the register number. The servo parameters used with zero point return
have a circle in the "Zero point return mode" column of the "Meodes for which data is valid" in 5.1.2
"List of Servo Parameters for Setting" and 5.1.3 "List of Servo Parameters for Monitor."

Zero point return for each axis is performed with the following procedure.

@ Setthe Servo ﬁxed-parameters. Switch the counter mode selector to "Basic counter (=3)." Set
other servo fixed parameters appropriately for your machine.

@ Set the approach speed (OWCO00A), the creep speed (OWCO00B), the linear acceleration and
deceleration times (OWC00C, OWC00D), the position loop gain (OWCO010), the positioning
completion range (OWCOOE), and other servo parameters used for the zero point return
operation. .

Select the zero point return mode (ZRN). (Bit 4 of OWC000)

Turn the run command {RUN) ON at Bit 0 of OWC001. The axis will move to the direction
specified by the zero point return direction selection at Bit 9 of OWCO000.

(® When the zero point return deceleration point limit switch LSDEC (Bit F of OWC001) turns
ON, the axis will decelerate to the creep speed.

(Note) It is necessary to create a user program to connect the limit switch signal DECLS (DI
signal input through LIO-01 module, etc.) to the zero point deceleration point limit
switch LSDEC (BitF of OWC001).

(& The point at which the zero point pulse (C-phase pulse) is detected after the LSDEC is turned
from ON to OFF becomes the position of the zero point. The axis, after the first zero point
pulse is detected, will decelerate to stop.

@ The axis will move by only the distance it overran the zero point at creep speed in the direction
to the zero point, and then stop at the zero point. You can also set the zero point offset value.
(If the offset value of the zero point is set to 100, the position data becomes 100.) The zero
point offset value can be set with the servo parameter (OLC006).

When the axis enters the positioning completion range, the zero point returﬁing completes.
After completing the zero point return, the zero point return completion signal ZRNC (Bit F of
TWCO000) is turned "ON." After confirming that the zero point return completion signal ZRNC

® @

is ON, turn the run command (RUN) and the zero point return mode (ZRN) OFF.
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® Set the servo fixed parameters.
______ .
@ Set the servo parameters. ,
@ .y __¢ ““““““ A
L Select zero point return mode (ZRN) r

O ¢ ______ J

The axis moves at approach speed in
the zero point direction.

v

& | When LSDEC turns ON, decelerate to
creep speed.

¥

® } Deceleration to stop after the LSDEC

turns from ON to OFF, and the zero
point pulse is detected.

v

@ | The axis will move by only the distance
it overran the zero point, and then stop
at the point of zero point.

'

The zero point return cornpletion signal
(ZRNC) turned ON.

[ ] The boxes with solid lines are actions the system performs.
C = D "] The boxes with dotted lines are settings the user makes.

Fig. 3.51 Zero Point Return Block Diagram

Direction specified in the zero point
return direction (ZRNDIR)

ZEN @ l I
RUN @ l
il Distance
[ Creep speed
[ ! . ®
Speed
Time — ! Limit switch width = 2 X Ts
‘ ¥ {Ts: high-speed scan set value)
DECLS it swich) P =7 s,
Extema) signal . l . , !
LSDEC tdeceleration powtt it switch sm} ' | :

CBmHIF ' “T=IT Overun distance past thy
Zero point pulse n n n ” n n point of zero point
{C-phase pulse} ! 4 Note 3

MBI __Annnranaannn_
Fuise aher the ' * Positionig completion range
muttiplication : ® v
" Arga B e .
Zero point Areah el
ZRANG kf_l_

{Notes) 1. After turning the power ON, in some cases in area B, the machine will not be able to
return correctly. Always return the machine to area A, and perform zero point return.

2. The limit switch width (DECLS) should be at least twice the high-speed scan set value.

The criteria for the width of the limit switch (L) can be calculated with the following

formula.

3. After detecting the zero point, an zero point overrun distance is needed (the width until

deceleration to stop).
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Ts () ‘= high-gpeed scan set value (ms)/1000

f (m/sy=k X {NR X n X FBppr}/60
‘K : Weight of one pulse (m/pulse)
‘NR : Motor rated speed (r/min)
F Bppr: Feedback pulse resolution (ppr)
f

-1 100% of speed (m/s)
n : Pulse multiplication factor (1, 2, or 4)
t(g) = hnear acceleration and deceleration time (s)
a (m/s?) = ffit '
a : acceleration and deceleratlon time constant (m/s%)

If we make the above substitutions, the following is derived:
L=12- «a 2XTs}*=2 4 T52

The criteria for the approach speed can be calculated with the following formula.
If we take Va = approach speed (%), then the followmg settings follow.

va=fX Va/l00-

L=1/2-{va¥ a}

The criteria for the zero point overrun distance (x) can be computed with the following
formula.
If we take Ve = creep speed (%), then the folIowmg can be derived.

ve=fX Ve/100 -

x=1/2 - {ve¥ o}
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B Example of a user program
Speed
(%)
-
(100%} ; i e R

Napr [ -----

B R = N
\ .
T S/ E Creep speed \\
NACC ) NDEC , Time {t)

Fig. 3.53 Example of Zero Point Return Pattern

i

<Assumed conditions> ‘ :
Motor rated speed . : NR = 3000 r/min

Feedback pulse resolution : FBppr = 2048 ppr
D/A output value at 100% of speed : 6V

+

D/A output value at 100% of torque limit : 3V ‘
The above servo fixed parameters are set on the Fixed Parameter Setting screen of the CP-717.

In Fig. 3.53 ]

Approach speed : Napr =20%

Creep speed : Nelp=10%

Linear acceleration time : NACC =1 gec

Linear deceleration time : NDEC=1sec

Zero point offset . ABSOFF = 100 pulses

Positive torque limit : TLIMP = — 100% {100% for VS-866)
Negative torque limit - : TLIMN = 100% '

Positive speed limiter : NLIMP = 130% .

Negative speed limiter : NLIMN = 130%

Position loop gain ) : Kp=50

<Operation conditions>
The limit switch signal width inputs two times or more of the high- speed scan set value.
In this example, the SERVOPACK at the 4th axis of module number 1 is used.
If the module number and the axis number are different, refer to 1.3 "Servo Number and Servo
Parameter Register Number" and change the register number.
For details of the register (OWE]DDD) refer to Chapter 5 "Servo Parameters."
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Figs. 3.54 and 3.55 are examples of using a programming language to show the zero point return

pattern in Fig. 3.53.

ABSOFF
}- 0000000100 = QOLCOC6
NAPR
2000 = QWCOCA
NCLP
1000 = QWCOCB
KP
500 = OWCOD0
EQV
F 10000 = OWCOCF
PEXT
10 = QWCOCE
NACC
1000 = OWCOCC
NDEC
= QWCOCD
TLIMP
F=10000__ = QWCO0C2
(10000: for V5-866)
TLIMN
10000 = QWCO0C3
NLIMP
13000 = QWC0C4
NLIMN
_ = QWCO0C5
DS R0004 oBcoCL
1 o
l P-0OT
OBCOC13]
t O
DEND

Zero point offset (ABSOFF)

Approach speed (Napr)

Creep speed (Napr)

Position loop gain (Kp)

Deviation error detection value (EOV)
Positioning completion range (PEXT)
Linear acceleration time (NACC)
Linear deceleration time (NDEC)

Positive torque lmit (TLIMP)

Negative torque limit (TLIMN)

Positive speed limiter (NLIMP)
Negative speed limiter (NLIMN)

SB00004: Normally ON contact

Negative overtravel (N-OT), positive
overtravel (P-OT), and other contact
instructions to the driver

Fig. 3.54 Initial Settings (DWG A05)

In the example of Fig. 3.54 the user program is created in DWG.A and initial settings are made, but
after setting initial values in the Fixed Parameter Setting screen of the CP-717, by pressing the "Save"
key, the initial values of the servo parameters can be stored. The stored values are automatically set in
the servo parameters when the CP-92008H is turned on. Thus, this is the same as the method of
creating a user program in DWG.A and initializing settings. The method of setting initial values in the
servo parameter setting screen and saving them is recommended.

RUNMOD
- H0010 = QOWC0C0
LSDEC

| IB00100 OBCOCLF|
4 o
RUNPB RUN
13{1)0110 OBCOC10

| O
DEND

Turn the zero point return mode "ON"

IB00100: limit switch signal (DECLS)

Run commands to the driver (RUN)
When IB00110 is turned ON, zero point return
starts, When zero point return action is

completed, the zero point return completion
signal IBCOCOF (ZBRNC) is turned ON.

Fig. 3.55 Zero Point Return (DWG H01)
The example of Fig. 3.55 is simplified, but actually each register type can be freely controlled with a

user program,
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Absolute Position Data Read Out from Absolute Position Encoder

When the absolute position encoder is used, the SVA module reads the absolute position (current
posifion) from the absolute encoder when the power is turned on. Motion control is executed with this
current position as the initial value. However, there are cases you want to change only the servo driver,
without turning off power to the CP-92008H, such as when the servo driver fails. In these cases, after
changing the servo driver, it 1s necessary to read the absolute position from the absolute encoder. The
SVA module can read the absolute position from the Yaskawa absolute encoder without turning the|
power of CP-9200SH off to on again.

This is performed with the run command (RUN: Bit0 of OWDD01) in an OFF status, by turning ON thel
absolute position read request (ABSRD: Bit A of the OWI300).

When reading the absolute position from the absolute position encoder is completed, the absolute
position read completion signal (ABSRDC: Bit A of the IWDD 00) is turned ON,

This function is called "absolute position data read during operation.”

This absolute position data read during operation can be executed for any one of the first axis to the
fourth axis, but cannot be executed simultaneously. If there are simultaneous requests for absolute|
position data read on two to four axes (more than two at the same time), they are executed in order
from the smallest axis number.

The register number is for the 1st axis of the module number 1. If the module number and the axis
number are different, refer to 1.3 "Module Number and Servo Parameter Register Number" and change
the register number.

Absolute position data during operation are read with the following procedure.

@  Turn the run command (RUN) (Bit 0 of OWC001) OFF.
(Note) When the run command (RUN) is ON, even if you turn ON the request command for absolute
position data read out ABSRD, it will be invalid.

@  With the run command (RUN) OFF, if you turn ON the request command for absolute position
data read out ABSRD (Bit A of QW11 00), absolute position data read out from the absclute
position encoder begins,

(Note) Keep the request command for absolute position data read out ABSRD "ON" until the absolute
position read completion signal ABSRDC turns ON (for each axis about 350 ms to 5.0 s). If this
is not done, the cumulative rotations reception error PGER will turn ON.

® When reading the absolute position from the absolute encoder is completed, the absolute

p051t10n read completion signal ABSRDC (Bit A of IW0 00) is turned ON.
If it completes normally; cumulative rotations reception error PGER (Bit 4 of IWC000) will
turn OFF, and the position monitor (ILC008) will be reset. In addition, the cumulative
number of rotations received from the absolute value encoder is mformed to 11.C010, and
the initial incremental number of pulses to ILC012. .
If an error is detected, four retries are attempted. If it still does not recover, the cumulative
rotations reception error PGER will turn ON, and control of that axis will be cut off.
[This results in the same state as the case where the not used selection (=0) was made for
the axis selection in the servo fixed parameters.]

After removing the cause, reread the absolute position data.

@  After confirming that the absolute position read completion signal ABSRDC is ON, turn the
absolute position data read completion command ABSRD OFF. At the same time, the absolute
position read completion signal ABSRDC turns OFF.




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Axis control "OFF" status !

“
|
|
|
|
|

I[_Turn the request for absolute position_i

L Gataread ABSRD)ON.

\l/ ABSED ]

Absolute position data is read out from
the absolute encoder

v

Absolute position read completion
signal {ABSRDC) is turned ON.

300msto5.0s

_F_H

PR . .

J

ABSRDC

— Upon normal completion

PGER (Bit 4 of IWC000): OFF

11.C010 : Cumulative number of rotations signaled from
- the absolute value encoder

ILC012 : Initial incremental number of pulses
-signaled from the absolute value

ILCO008 : New current position.

Turn the request for absolute posmon-I
data read out (ABSRD) OFF.

Upon abnormal completion
— PGER (Bit 4 of IWC000) : ON

The boxes with solid lines are actions the system performs.
[ T~ T~ 7] The boxes with dotted lines are settings the user makes.

Fig. 3.56 Absolute Position Data Read Out Block Diagram

B Example of a user program
Fig. 3.57 shows an example of a program flowchart.

Power on the
Servo driver side
OFF — ON

NO

v

| Normal operation ]

Run command (RUN) OFF

Y

Request for absolute position data read out
(ABSRD) ON.

(Next scan)

4

‘Absolute
position read completion NO

signal (ABSRD) is
urned ON?2

YES

position data read out
error (PGER) = ON?

v

[Remove the cause of the trouble

Turn the request for absolute position data
read out (ABRSRD) OFF.

v

Turn ON other cperating sequence run
commands (RUN) (to normal operation).

Fig. 3.57 Exampie of Flowchart for Reading out Absolute Position Data
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In Fig. 3.57, the SERVOPACK at the 1st axis of module number 1 is used.
In addition, detection of a power cut off on the SERVOPACK side will be informed with an ALARM
signal, ,
For details of the register (OWOOIO), refer to Chapter 5 "Servo Parameters.”
Fig. 3.58 is an example of using a programming language to show the flowchart for reading out absolut
position data in Fig. 3.57.
B%’c%m SpQEON . | 1BC0013: SERVOPACK ALARM signal (DI3)
[ .
i
IFON
Here the SERVOPACK ALARM signal i
*RUN OFF sequence” connected for detection of SERVOPACK powe
T3 ed cut off. '
IEND ,
SPOFON SPOFONM
PO(XJQO] : DB%
OFONM -
DB000202
SPOFONM
DB000902
b _
IFON DB_OOOOBO: Absolute position request signal
ABSREQPB ABSREQ This uses a push button.
DII_BOCIJOSO DB000910
| : O .
When the SERVOPACK power is turne
__|Di3000910 . "ON" from "OFF" and the RUN comman
RUN ' ABSREQ ABSRD {OBC0010) is "OFF", pressing the pus
OBC0010 DB000S10 OBCO00A button {DBO00008() turns the absolut
—4 — F - ] position read-out request (OBCO0A) "ON".
ABSRDC
IBCOOCA
— ,
IFON o . ' When the absolute position read out is
\ . ABSRD completed (IBCOOOA is "ON"), the absolute
SFOOOOO4 ‘ OBCO00A| position read out request (OBCO00A) and othe
| : FOO’NE signals are reset.
DB000902|
O—
ABSREQ
DBOOOQOE)_
PGER
IBCODO4
—
IFON : .
4 If while reading out absolute position data, an
PG ERROR OR occurs error (IBC0004 is "ON") occurs, perform PG
error occurrence process, and investigate the
ELSE cause of the problem.
: : If absolute position data read out concludes
"RUN sequence” ¢ normally, perform "RUN" sequence process, and
restart operations.
IEND ‘ o
IEND ! ,
TIEND ) '
DEND ‘

Fig. 3.58 Example of Flowchart for Reading out Absolute Position Data (DWG L03)

The example of Fig. 3.58 is simplified, but actually each register type can be freely controlled with :
user program, .
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3.4.7 Latch (DI Latch Detection) with External Signal of Pulse Count Value (Current Position)

3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

The DI latch detection is the function for storing (}atching) the current position in the memory register
when an external signal enters (rising detection). Specific discrete input (DI input) or C-pulse input
may be used as external signals. External signals are defined on the Fixed Parameter Setting screen of
the CP-717 by designating the "DI latch detection signal selection." The DI latch detection function
can only be used when the counter selection mode is set to basic counter.

{Note)

The DI latch detection is invalid during the operations using the motion commands of external

positioning, zero point return, interpolation with position detecting function.

DI latch detection occurs as follows (refer to Fig. 3.59).

0

® e

Select the external input signal for the "DI latch detection signal selection™ on the Fixed Parameter
Setting screen of the CP-717,

Turn the DI latch detection request DIINTREQ (Bit D of OWC000) "ON".

When an external signal is input, the current position at the rising edge of the external signal is
informed to the DI detection position monitor PINT (ILCO0086). In addition, the DI latch completion
signal DIINT (Bit B of IWC000) turns "ON".

Turn the DI latch detection request DIINTREQ (Bit D of OWC000) OFF.

{+)

Count register of o

5

the counter

)

Hardware latch

1 1 s or more

LR R R RS

External latch signal
Monitor for the position at

DI detection {{HLC006)
Bl latch completion signal
(OBCO00OD)

DI iatch detection request
(1BCOOOB)

.
@
(e
| |
o o

Fig. 3.59 DI Latch Detection
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I Tum the DI latch detection request
L DHNTREQ {OBCO00D) "ON". 0
(DI latch enabled state)

DI latch?

Connect the external signal which is
used as DI latch detection signal to the
connector of the corresponding SVA
module connector.

The current position is stored in memory in
the DI detection position monitor PINT

(ILC006).
(DI latch disabled state)
DI latch completion signal DIINT (IBCO00B)
turns "ON".
" Processing program which used the DI |
‘ detection position monitor PINT (ILC006) |
L is executed. 4
T T “Turn DI latch detection request |
DIIN’I‘REQ (OBCO000D) "OFF™. ¥

[::] The boxes with solid lines are actions the system performs.

L= —

j The boxes with dotted lines indicates items the user creates with a user program.

Fig. 3.60 DI Latch Detection Process

l Example of a user program

SVA module

oNI-42
PIL

CN1-45

v

Sensor, etc. -
O

PIL hardware lag time: approximately 40 u s

Minimum pulse width for PIL: approximately 1 x s

DI latch software detection lag time: none

{NOTE) Since each axis may be independently latched, even
if all four axes are latched at the same time, it is the
same as if only 1st axis was latched.




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

DINT
1IBCC00B DI latch detection confirmation
— p—— [The sensor signal closes, and the current
position is stored in memory at I1.C006.]
IFON
PINT Sensor position -
HILCo06 = ML10000 ILCO0O06 is stored in the register (ML10000) for
internal processing,
ONBIT DIINTRE The DI latch detection request resets.
SB00004 OBC(I)Ol?
L A i ]
| — AP
IEND
LProoessing program which uses ML_10000.
DEND

Fig. 3.61 Dt latch Detection User Program Example (DWG HO1)

The example of Fig. 3.61 is simplified, but actually each register type can be freely controlled with a
user program.
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3.5 Coincident Output

Coincident output is the function of outputting a coincident output signal when the predetermined
coincident detection setting and the current value of the counter coincide.
The coincidence output function can be used in the reversible counter, the interval counter, frequency

measurement, or the basic counter.

{Note) :
The coincident output function is enabled only when "pulse is selected for the reference unit
selection (Bit0 to 3 of servo fixed parameter No.17).

The coincidence output function performs as follows.
Set the "Coincidence detection function use selection” to "Use (=1)" on the Fixed Parameter Setting

screen of the CP-717.

@ Set the coincident detection set value (OLC008).

(3 Turn the coincident detection request (Bit E of OWC000) "ON".

@ At the point where the coincident detection set value and the current value of the counter coincide,
the coincident output signal turns "ON," and is output (DO35). The coincident detection signal
(BitE of IWC000) is turned "ON".

® The coincident detection request (Bit E of OWC000) is turned "OFF."

When the coincident detection request is turned "OFF", the coincident output signal (D05) and
the coincident detection signal (Bit E of IWCO000) are turned "OFF".
+)
COINDAT
Count register of :
the counter /
) 2
Coincident point detection vaiue |-
COINDAT
T 5
- - ) .
Coincident output signal | @ ®
Coincident detection request . J— l

Fig. 3.62 Coincident Output
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3.6

3.6.1

3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Monitoring Run Status (Control Data)

The run status, the position monitor, and the position deviation monitor for each axis are monitored.
These monitored data are synchronized with the high-speed scan of the CPU module and informed to
the I register. In addition, the SVA module is equipped with a general-purpose DI and general-purpose
A/D converter. By connecting these to a Servo driver, Servo driver status, speed monitor, and torque
monitor can be taken in. Since these are general-purpose DI and general-purpose A/D converters, they
can be used in other applications. Refer to 5.1.3 "List of Servo Parameters for Monitor” and 5.2.3
"Details of Servo Parameters for Monitor."

Pressure Control Using A/D Converter

Here we would like to introduce an example of how torgue monitoring informed to as monitored data
can be used as a general-purpose A/D converter for pressure control.

Using this torque moniter as input, by creating a control loop with a user program, pressure control
can be implemented.

B Example of user program
With the torque monitor (A/D input) and the target value as inputs, a pressure control loop such as
PID control is configured and a user program ig created so that the output {control data) is set for
the servo parameter of SVA module.
With SVA module referencing and outputting the servo parameter, a pressure control can be
performed.

CPU module
SVA module

+ +
Target value Q- PID control - Control’ Servo parameter
command
]
Gain

IWoooo

Fig. 363 Example of Controlling Pressure

<Assumption>
Servo driver : V5-866
Control mode : Torque control
Input of voltage : Torgque monitor input (A/D input: 10 V/100%)

In the example of Fig, 3.68, the ist axis of module number 1 is used.

Further, in order to use the torque monitor as general-purpose A/D converter for pressure monitor
input, set the input voltage at the torque monitor (A/D) 100% to 10V on the Fixed Parameter Setting
screen of CP-717.
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Fig. 3.64 is an example of using a programming language to show the controlling pressure in Fig. 3.63.
The registers used have the following meanings.

DWO00000 :Pressure (pressure monitor input X gain)
DW00001 :Target value

DWO00002 :P1D input value

DW00003 :PID output value

AFB < APV o
—IWCOOE x 115 +100 => DWO00000 Gain (K) = 1.15
The PID operation uses the PID command in
ASV APV PIDIN programming.
-DW00001 —DW00000 = DWO00002 Refer to the CP-9200SH Programming Manual
’ : (SIE-C879-40.3) for information on PID
v PIDOUT commands.
mi\ation = Dwm ] T
ASV PIDOUT ‘TREF
—DW00001 +DW00003 = OWCO01B Setting torque references
NLIM
5000 = OWCo01C Speed limit setting (NLIM) = 50%
ONBIT f ~ TSEL :
SB000004 0BCo011 OBC0011: DO1 is connected as the torque
_ f o control mode reference (TSEL).
DEND

Fig. 3.64 Position Reference (DWG HO3)

The example of Fig. 3.64 is simplified, but actually each register type can be freely controlled with a
user program. )
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

3.6.2 Position Indexing at less than One Revolution for Unidirectional Revolving Motors

We will explain the method of indexing the position (angle} of the mechanical {motor) axis which are
continuously revolving in a single direction infinitely using the current position monitor (ILDD08). In
general for the case of indexing mechanical position from the feedback pulse (current position: ILDD
08) of the motor, this can be found from equation (D.

The remainder of :

Feedback pulse - zero point position is the mechanical axis current position pulse ... O

Number of pulse per mechanical axis 1 cycle

If the axis is rotating indefinitely in a single direction, to express the feedback pulse (current position)
as a finite number, if the point where the feedback pulse sign is changed is passed, according to equation
(D the operation is not realized. In the CP-9200SH since the feedback pulse (current position) is expressed
in 32 bits, equation ) is no longer realized at the point of changing from +23'.1 — .23 (Refer to Fig.
3.65).

{lLoo 08)

21

5 ., /
7

S

! ~ When operating by equation (D since it slips by this amount, the
operation cannot be realized.

Fig. 3.65 Feedback Pulse

To cancel this, use not division but subtraction.
These are summarized in user functions so they can be used on any axis. By deing this, it becomes even
more generic, and easier to use. Fig. 3.66 shows function definitions.

FUNC--01¢
IN-01 ouUT-01
B-VALUE —— O-MEM M-POS (=== L-REG
IN-02
L-REG ===/ FBP
IN—-03
L-REG ===| CYCLE-P
WORK
MAxxxx
(DA)

Fig. 3.66 User Function Definitions
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Table 3.14 gives the input and output I/F, and Table 3.15 the work register contents of MAI( used b

the user functions.

Table 3.14 Input and Output I/F

Register No. Contents Data format Contents
Input MBOGO000 Zero pont B-VALUE Set "ON" to store the zero point in
memory memoery
XL00001 Féedback pulse L-REG Motor feedback pulse {current position)
. usually IL0oa08 is input.
XE00003 Machine one cycle | L-REG Set number of pulses per mechanical axis
pulse 1 cycle. .
(For example, the number of pulses
between 0" and 360" on the mechanical
axis) -
P
Qutput | YLOOOG! | Mechanical axis L-REG The mechanical axis position is output by
position number of motor axis pulses.
Table 3.15 Work register
Register No. Contents Data format Contents
AWO00C00 Bit information Bit data
ALD0001 Zero point Double- When the zerc point storing operation is
Work ' memory length performed (XB0Q0000 is "ON"), the
integer feedback pulse (XL00001) is stored.
ALO0003 Zero point for Double-
operation length
integer




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

An example of a user function program is shown in Fig. 3.67.

O0-MEM
0 ABO(:pOOO
| FBP
[ F—XL00001 ]
"Paosition computation"
FBP 0-POS-C
—XL00001  ——AL00003
M-POS—-C CYCLE-P+
FYL00001 =X1.00003
IFON
M-POS-C CYCLE-P+
~YL00001  ——XL00003
0-POS~C  CYCLE-P+
—ALO0003  ++XL00003
IEND
M-P0OS-C
— 1 < 00000
IFON
M-POS-C CYCLE-P+
FYL0O0001  ++XL00003
0-POS-C CYCLE-P+
-AL00003 ~ ——XL00003
IEND
DEND

0-POS

{=AL00001]
0—~-POS-C

[= AL00003]

M-POS-C
= YL00001

M-POS-C
= YL00001

0-POS—~C
= AL00003

M-POS-C
= YL00001
0-POS-C
= ALD0003

Zero point memory [pulse]

Zero point for operation [pulse]

Mechanical axis position [pulse]

Mechanical axis position [pulse]

Zero point for aperation [pulse]

Mechanical axis position [pulse]

Zero point for operation [pulse]

Fig. 3.67 User Function Program (FUNC-010)
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Fig. 3.68 shows a DWG program which calls a user function program.

0000100000

Operation

Zero point memory

’ 1|

FBP
HILCoos ===
Mechanical CPY .
—ML02010= ==
DEND

"Mechanical axis 1 cycle SET [pulse]”

FUNC—~010
- OUT-01

IN-1 -
O0-MEM M-POS

IN-02
FBP

IN-03
CYCLE-P

WORK
MA02000

Mechanical 1CYP
=ML02010

Mechanical position

=== ML02012_

" Number of pulses for the machine 1

cycle [pulses).

Mechanical axis position detection

Mechanieal axis position {pulse]

Feedback pulse for the
first axis of module
number 1 {current
position).

1L.C008:

Fig. 3.68 DWG Program (DWG.L10)




4. CONTROL BLOCK DIAGRAM

4 CONTROL BLOCK DIAGRAM

This chapter contains full control block diagrams. Use
them in creating and debugging application programs.
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4. CONTROL BLOCK DIAGRAM

Analog monitor

Servo drive run command Torque monitor (TFB)
(sTRUNCHD) Speed monitor (NFB)
i‘co‘ul Run (RUN) --- boo

o General-purpose DO_==~ D01 r

TCON General-purpose DO_——~ D02 100000 o000
General-purpose DO ——— D03 zTeR xwYl| | 3zTeRaM2

General-purpose DO~~~ D04 ‘
Genera!-parpose DXV Coimvident octped Do5
Sensor ON (SEN) ™~ [T 16-biz AD 16-bit AD
with sign with sign

Servo drive status (INVSTS)
(Can be used as general-purpose DI

Torque monitor

Analog negative
torque limit \
reference Fieiiaiiebd i ek S R bt .-

I6:bit ! Servo drive
DA '
32748 u" converter |

110000 ) with sign _’:
o

—_— torque limit

reference

16:bit
MIxTE DiA caz

> — cmverter  |————p

110000 with sign

D

i
]
1
1
i
[
t
Analog pesitive ,
:
1
1
1
1
]
b

Speed limiter Analog speed
reference

15-hit

.
»0 2788 XV) R 3,,“‘,,,,,,
TEH 110008 with sipn ]
o o) L g

IWmeC
[TCoN] (seoREPM)
y

*1: Available for CP-9200SH version No.87921-9000
0-S0110 and later
Position monjtor at *2: Available for CP-9200SH version No.87921-9000
DI latch detection 0-80120 and later
. *3: Available for CP-9200SH version Na.87921-9000
PN .| Run status (RUNSTS) 0-802000 and later

3 i { DI latch completion aignal (DITNT)
P!

°' (D! tatch signal)
i | Multi-

Operation of plication (&9

CurTeDt positkn r'{ Absolute encoder

T Absoluts
é position signai
receplion
TLmo10
(ABSREV)
ILmi2
(IPULSE)
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5. SERVO PARAMETERS

5 SERVO PARAMETERS

This chapter contains classification and functions of servo

parameters. Use these lists when setting servo

parameters.
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5.1

5.1.1

5-2

Servo parameter list

The parameter specifications are the same for each axis, Each axis (1 to 4) register number is th
register number from the table with the offset number added to it. The offset {axis ofs) of each axis i
(axis number—1) X 40H (64 words). Also, the register number “00" differs depending on the modu
number. For details, refer to 1.3 "Module number and servo parameter register numbers".

All the set values are automatically set to the default values when the power is turned ON. For eac
setting item, if data outside of the setting range is set, operatlon 1s performed with the value limited
within the setting range.

(Note)
Registers of different module numbers are not continuous.
If the module number is the same, the registers between the axes are continuous. Use subscrip

(1, ) in user programs with care.

(Example) :

With | IW(OW)CO000i, where i = 0 to 255, the register number can be correctly read out.

With IW(OW)C000, the register number can be correctly read and written within the regist
range of module No. 1; TW(OW)C000 to IW(OW)COFF. Where i = 256, it can not be correctly rea

out.

Servo fixed parameter list

These are parameters which, so long as the machine configuration and specifications are not change
are not normally changed once they are set. They are set on the Fixed Parameter Setting screen in th
CP-717.

(Note)
The servo fixed parameters can not be changed when the current value of Bit 0 of "Servo drive ru,
command (OW3001)" is "ON". Note that changing the servo fixed parameter initializes items suc

as the current information.



Table 5.1 Servo fixed parameter list

5. SERVO PARAMETERS

No Name Setting Meanings Mode for which data is valid
Positien control mode
Selection to use motion command
code (OBOO008)
° k=
B o Motion command code £
Efe|z|3 (OWO0 20) valid "2 & &
EfE|E| 8 A
R [ - Ele = gl1<18
EIB(E]E g13|§ 213|835 |E
«lE|51% glE |88 AT IR AR
El1ge]|8(8 HSHreElals sl& |2 1=18
slefelslzlel 2Rl l5|5 23|
slelejais|5|B|F|8|81218 888
dla|elm|E|S(S[I[E[F(E[&[2|E|&
1 | Axis use selection Qorl 0: Unused Q110 01O0{o|{O|Ol0[0|0|C|Cc|ol0
{(USESEL} (Default = 0} 1: Used
2 | PG input signal form Bit | 0 to 3: ABPGSEL Pulse input signai form selection ololjclolololo|lo|lololololclolo
selection (Default =0 0: +5V differential input
(PGSEL) 1: +12 V pull.up type collector
input ]
4to?: Not used —
(Default = 0}
8: ABPISEL A/B pulse input signal polarity O Q10 CIC|iOo|loololo OiC|OolOo|0o
{Default = 0) selection *?
0 Positive logic
1: Negative logic
9: CPISEL C pulse input signat polarity ololojotolololololololoclololo
{Default = 0} selection =
0: Positive logic
1: Negative logic
19 10 15: Not used —
(Default =0)
3 | Encoder selection Dto2 0: Incremental encoder ololojololololclolololo
(ENCSEL) (Default = 0) 1: Absolute value encoder
2: Absolute value encoder
{Used as incremental type)
4 | Selection of rotation Dorl 0: Forward OQIO|10|10ol1010lo1ol0o|Oolot0o
direetion for when (Default = 0} 1: Revarea
absolute value encoder is
used
(DIRINV)
5 | Pulse calculation methed | Dto 6 0: Sign method {Single) ololololojololololololololo O
selection (Default = 6} 1: Sign method (Double)
(PULMODE) 2: Up/Down method (Single)
3: Up/Down method (Double)
4: A/B method (Single)
5: A/B method {(Double)
6: A/B method (Quadruple)}
6 ) Counter mode selection Oto3 0: Reveraible counter OO0l ojo|ololojele|ololoclolo
{CNTMODE) {Defanl = 3) 1: Interval counter
’ 2: Frequency measurement
3: Basic counter
7 | Rated speed setting 1 to 32600 =1 r/min O
(NR) {Default = 3000)
8 | Feedback pulses per 4 10 65532 in multiples of | 1=1 pulse/rev O
revolution setting 4 (Default = 2048) Note: Set the value before
(FBppr) multiplication.
9 | DiA gueput voltage 110 =1V olololololotololololololololo
setting for when speed is | (Default = 6)
100%
(V1)
10 | D/A qutput voltage 1te 10 1=1V ololo|lololofolo|lolo]|o Olo[0|0O
setting for when torque (Default = 3)
limit is 100%
wv2)
11 | Input voltage setting for 1to 10 1=1V ololololao otolololololo ololo
when speed monitor (A/D) | {Default = 6)
1s 100%
(MV1)
(continued)
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Table 5.1 Servo fixed parameter list (Cont'd)
Ne Name Setting Meanings Mode for which data is valid
Position control mode
' Selection to use motion command
. code (OB 008} 2
o : E
g o Motion command code £
Els || ©OWm20)valid? || |2
5| E|S|E = L
: 812|220 |LIE(515| 1E|z18(E]¢
EIEIEIEL |E|2|215) (E|s|2|82
Slelelslzle|slE|8ll2|2|E|212
clalE|siS s 5i=|8|S|E|2|2|818
slEle|alElA|SIS|E|3I8[8|2 (5 &
12 | Input voltage setting for 1to 10 =1V OJO (00| CiOojo[o|0l0|0|0|0|0|(
when torgue monitor (Default = 3)
(AD) is 100%
MV2)
13 | DI latch detection signal | Oor i 0: DIINT input signal QIC|O]|0OIO|0O QO [e]Ke!
selection (Default = 0) 1: C pulse input signal
(DIINTSEL} ) ’
T4 | Additional function Bit [0: COINSEL " Selection to use coincident OQ1OIOIOIOIOYO[C{OlO[O1O[OJ0]
selection (AFUNCSEL) (Default =0) detection function
0: NOT USE
1: USE
1 to 5: Not used . Absclute position data read-out at
(Default=0) | power ON 7
T 0: Execute
. 1: Not execute
6: ABSRDSEL . OlO[OJO|0jOJO|01Q{0OI0
(Default = 0} :
7: MCMDSEL - Selection to use motion command | A1 51 0| O] O QlOJOJ0I0O| O
(Default = 0} ¢ code
| 0: NOT USE
1: USE
8: CCNTSEL s C.pulse input counting disabled O
{Default = 0) + 0 C-pulse input cottnting disabled
" 1:; C-pulse input counting enabled
% (Default = 0 Z I series SERVOPACK selection | O | O | OO C|O( QO O[O OO
, = .
10 to 15: Not used .
(Default = 0) {- )
15 | Frequency coefficient Ot 3 L0 X1 (1=1 Hz} O
{HZSEL) {Default = 2) 1: X10 {(1=0.1 Hz)
’ 2 X100 (1=0.01 Hz)
© 3 %1000 (1=0.001 Hz)
16 | Simulation mode Ot 2 . 0: Normal operation mode OlOojo|olOlOlC|IOl0|Ci1O]0
selection {Default = 0) , 1: Simulation mede (O cutput)
(SIMULATE) F 2: Qutput adjustment mode
F {with output) **
17 | Motion controller function |Bit [0 to 3: CMD_UNIT | Reference unit selection Set 0 (pulse) whenthe | Q1 OO OIC| | O
selection flag (Default =0) 0: pulse (electric gear invalid) motion command
(SVFUNCSEL)? " 1:mm (OWmD20) is not used.
2: deg
3: inch
4: USE_GEAR Electric gear selection QIO|IQIOIO|0O10
(Default = 0) 0: Invalid
1: Valid
+ | 5. PMOD_SEL Axis selection Set O {finite length axus) clolololololo
{Default = 0) 0: Finite length axis when the motion command
1: Infinite length axis (OWX] 20) i not used.
& USE_BKRSH Backlash compensation selection olotoloiclolo
Defanlt = 0) 0: Invalid
1:Valid
7. USE_SLIMP Soft limit (positive direction) ololololololo
(Defauls = ) selection
- 0: Invalid
i: Valid
8: USE_SLIMN Soft limit (negative direction) CI1O1C]O10]101 0
(Default = 0) selection
' 0: Invalid
1: Valid
54 (continuec



5. SERVO PARAMETERS

Table 5.1 Servo fixed parameter list (Cont'd)

No Name Setting Meanings Mode for which data is valid
Pasition control mode
Selection to use motion command
code (OB 008)
© H
g ° Motion commanr.l code g
E .§ E .-°g’ (OWDO 20) valid 2 5 §
E|E|E|E ——E |58
E|E|81§ 2lz|5)= 218 5|28
Bletele|2|815|5 5 0clE12|8 (88
eldlzis|S 15|58 (=(8(2|2|kl%
Sla|S[8 |5 (S |E|SIE|3[5|8(2]E (&
17 | Motion controller function [Bic [9: USE_OV Override selection O|C|OIO[(O|O}O
selection flag (Default = &) 0: Invalid
{(SVFUNCSEL)? 1: Valid
1INV _DEC Deceleration LS reversing rotation O
(Pefault = 0) selection
0: Not reverse rotation
1: Reverse rotation
11 to 15: Not used
{Default = 0) o
18 | Number of digits below | 0to & Set the number of digits below OJO|OJOCICICIC
decimal point (Default = 3) d | point For refi
{DECNUM) < {eg.) When the number of digits
below decimal point is 3,
mm: 1 reference unit
=0,001 mm
deg: 1 reference unit
=0.001 deg
inch: 1 reference unit
= 0.001 inch
By the settings of this parameter
and "reference unit selection (refer
to the servo fixed parameter
Ne.17)", the minimum referenco
unit is determined. However, the
minimum reference unit for pulse
is not influenced by thia
parameter.
19 | Travel amount per 1t 2% — 1 1 =1 reference unit Qlolololotolo
machine 1 rotation {Defauit = 10000}
(PITCH) " '
20 | Motor side gear ratio 1 to 66535 = 1 rotation Q|0
(GEAR_MOTOR) (Default = 1)
21 | Machine =ide gear ratio 1 to 65535 1 =1 rotation
(GEAR MACHINE) 4 (Default = 1)
22 | Infinite length axisreset | 1to2® — 1 1 = I reference unit [e] [@]
position (Default = 360000)
{POSMAX) "2
23 | Maximum rotating 1to 21 —] 1= 1 rotation oiolololo|ofo
amount of absolute (Default = 99999)
encoder
(MAXTURN) =
24 | Soft limit value (positive | — 29 to 291 — 1 = 1 reference unit Olo|1C{o|0]lC|O
direction) (Default = 2% — 1)
(BLIMP) 2
25 | Soft limit value (negative | — 2% to 2% — 1 1 = 1 reference unit QlOIC|IO|O|0IC
direction) (Default = — 221
(SLIMN) ™

(continued)




Table 5.1 Servo fixed parameter list (Cont'd)

No Name Setting Meanings Mode for which data is vahd
Paosition contrel mode
Selection to use motion command
code (OBOO008) 2
Eed
8 - i
3 » Motion command code g
Elgig|2 (OW 20) valid 5 2
AERERE: £l5]2
3 —- = D |®
2 2= I = 3 =5 | = 1)
21E15|8 w|Z]5 |5 £1E|8|51¢
= | B = ‘E.: eE|=]E = <lel2fs
1E(el5| (EIE|EIZ| |Ele|2|2]E
glela|®|=|BE|E|EB S =15 (318
BRlgig|lel=s|glE2 |8l 2|l=]|E cE|= |2
a sla|la|ZI2|E|2lE Elsls|e|sio
S1alE|2|zl8lglg|Els)|2|E|a|dts
Slale|E|EIE |5 |S[E|3I& |8 |25 (&
26 | Zoro point veturn method | 010 7 0: DEC) signal (with switch @]
(ZRETSEL) 2 {Default = 0) width) + C pulse
. 1: Not used
2: Not used
3: Cpulse
4: Not used
5: Not used
.6 DECZ signal (without switch
width) + C pulse
7: DEC1 sigral (with switch
width) + LMT (limit for zero
point return) signal + C pulse
. This is valid only when the motion
! command {OWm 20) is used for
the zero point return (ZRET),
27 | Backlash compensation O to 32767 1 = 1 reference unit QIO|1O|1010|100
value {Default = )
(BELSH) ** )

5-6

*1: Available for CP-9200SH version No. 57921.90005 -50110 and later
*2: Available for CP-9200SH version No. 87921-90000-S0200 and later
*3: Available for CP-9200SH version No. 87921-90000-50206 and later




5. SERVO PARAMETERS

5.1.2 List of Servo Parameters for Settings

These parameters are used for the commands to SVA module.
They are sent in batch to SVA module at the head of high-speed scan. Only setting the parameters in
this register range allows the motion control.

{Note)

Registers of different module numbers are not continuous.

If the module number is the same, the registers between the axes are continuous. Use subscripts
(i, j) in user programs with care.

(Example)

With HIW(OW)CD00i, where 1 = 0 to 255, the register number can be correctly read out.
With IW(OW)C000, the register number can be correctly read and written within the register
range of module No. 1; IW(OW)C000 to IW(OW)COFF. Where i = 256, it can not be correctly read

out.
Table 5.2 List of Servo Parameters for Settings
No Name Register | Setting Meanings Mode for which data js valid
No. Range Paosition control mode
Selection to use motion command
code (OBOD 008)
© k=
g o Motion command code g
Elglg (2 (OWID20) valid*s |4 g
E|E|E|E HARE
21213 | = Elel=] 12l=|E]2 18
LBERE-RE: w|5|2|81 [£|E[2|51E
EIEIEIS| _|El5|1218) |R1=|218|2
Ble|2leiZlEl=]E|Ri={El5|E(E}S
AHEHEIHAEHHEBEHHEEE
Si#18l£|E|2iz|8lE(518(8(&8|5]8
1 |Run mode OWrm 00
setting Bit| 0 [NCON Speed control mode O
(RUNMOD) (Default =10)
1 [TCON Torque control mode C
(Default=0)
2 |PCON Position control mode olo|Cci{olo|o|C|O
(Default = 0)
3 |PHCON Phase control mode ]
(Default = 0)
4 |ZRN Zero point return mode O
(Default=0)
5 [PHTEST (Phase control test signal ]
(Default =0}
6 [ACR Alarm clear Always valid
(Default = 0)|1: Alarm clear request
7 |PHREFOF [Phase reference generating operation O
(Default = 0)|linvalid
8 |MCDSEL [0:Motion command code (QWrQ20)| Valid when Bit7 (selection to use motion command code)
(Default=0)| invalid of servo fixed parameter No. 14 "Additional function
2 1: Motion command code (OWDn20) selection” is set to "USE” and in the position control
valid mode (OBOO 002 is "ON")
9 IZBRNDIR  \Zero point return direction selection @] o
(Default = 03 ]0: Negative (decrement) direction
1: Positive (increment) direction
10 |ABSRD Absolute position read-out request Valid when Run (OB 010 is "OFF")
(Default = 0)
11 |CNTDIS Counting disabled oo
(Default = 0)|Feedforward compensation for control QIO oIo|oIC|O
mode change **
12 |PRSREQ {Count value preset request ™ O
(Default=0)
13 |DIINTREQ |DI latch detection request ™® Q1o 010(0!1 0 O O|C
(Default = 0)

(continued)
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Table 5.2 List of Servo Parameters for Settings (Cont'd)

No Name Register | Setting Meanings Mode for which data is valid
. No. Range ' Position control mode
Selection to use motion command
code (OBII] 008) **
@ =
'é sl -Moé:)ig‘x; mmma;qdcgde %
E —é E -é ( EUZU)V 1 % . 5
BlEl=12 w | = = 3|2 |8
A S Rl HERE: E1Ti8|5|¢E
25|85 |E|5|E15| (Blel2|E|e
|8 |el8ia|ElE|E|E i51% |5 |8
: : dlEleElE|S S |S|E|S|E]8 (2|5 |&
1 |Run mode Bit | 14 [COINREQ |Coincident detection request ololo|clojoe|o]oioloioiQ|o|o]|O
setting {Default = 0)
(RUNMOD) 15 |[RESET Phase control integration reset O
(Default=0)[ ~ ’
2 |Servo drive run [OWODO01 - -
command Bit| 0 {RUN (D00} |Serve "ON" ) oclojo|o|o|cio|C|C(o|Cc|olo]C|O
setting (Default = )
(SVRUNCMD) 1 [pO1 General-purpose DO QlO|oto|o|C|OjC|Oolo{CiOj0o|CtO
(Defautt = 0) .
2 |DO2 General-purpose DO ClO|OIOIO|C|IQIC|OJO{O|00 0|0
(Default = 0) '
3 |DO3 General-purpose DO O1o|0IC|0I0I0|0|O0|0|010)1010 |0
(Default=0)] - .
4 |DO4 General-purpose DO ol|Ccio|ojCclolololo|o|j 001000
(Default = 0} ’
5 |CNTCOIN/|Coincident detection signal or general.} O | O | O {O (OO0 OO0 [OI1OJOO0C
DOs5 purpose DO
(Default =0)
6 to |[Not used  [Always set to "0".
11 [(Default =0) N ) R
12 |USE_BUF (Position reference value selection * : O 10 [OR O]

(Default = 0)}|0: OLM12

1: - Position buffer i .

13 [SPDTYPE |Speed reference value selection ™ : o110 o0

(Default =0)|0: For rapid feed speed, OLT122 15
valid. The unit of approach speed
(OW0A) and creep speed (OWCD
0B) is 1 = 10n reference unit/min.

1: For rapid feed speed, OWDD 15 is
valid. The unit of approach speed
(OWM0A) and creep speed (OWMD

-0B)is 1=0.01%

14 |XREFTYPE |Position reference type Qo 0|0
(Default = |0: Position reference (OL112) by
0) absolute position type

1: Position reference (OL00 12) by
adding incremental value type

15 |LSDEC Zero point return deceleration point | O - O
(Default = 0) [limit switch signal :
3 |Positive side  [OWIDO02 |— 32768 to)l =0.01% O[O JO|O|CjO|C|OJO|0j0 (000
torque limit 32767 ( — 30000 = — 300.00%)
setting (Default =
(TLIMP) — 30000}
4 |Negative side {OWOD03 |— 32768t0 |1=0.01% QO[O |O|01C|OIO|0|0[(C|O|C|Ol0
torque limit 32767 (30000= 300.00%)
setting (Default =
(TLIMN) 30000)

(continued)
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Table 5.2 List of Servo Parameters for Settings {(Cont'd)

5. SERVO PARAMETERS

No Name Register Setting Meanings Mode for which data is valid
No. Range Position control mode
Selection to use motion command
code (OB[11008) *
@ b=
g o Motion command code £
5 % E -§ {OWD 20) valid " 5 E
I 5 HEE
AHHHEMHEIHBREIHEHE
EIEISIE] |E|2|B|8 £1gl2|5 (8
Slelz|elz|ElalElR|]212(E|3 |8
c|e8iFis2le|E|s||28|2|2|E|¢|8]7
Sl (R IERIASIE|I[S|S|R|E|&
5 [Positive side OWI04 [0 to 82767 |1 0.01% OO ololololalciololo
speed limiter (Default = |(15600 = 150.00%)
(NLIMP) *7 15000)
6 [Negative side OWIos [0 to 32767 {1=001% Q{0 ololojolololololc
speed limiter (Default = [{15000 = 150.00%)
(NLINMN) 7 15000)
7 |Zero point offset | OLO006 [— 2% ta 29 |1 =1 reference unit CloiOol0o|lo|lojo|cloio]lolo
¥ or counter -1 In units of pulse, 1 = 1 pulge. 0
preset data (Default =
(ABSOFF) 0)
8 [Coincident OLm08 |— 2 10 2% |1 ={ pulse Qlojcjolclofciocloctololoclololo
detection set -1
| value (Default =
. [(COINDAT) 0}
- 9 |Approach speed | OWDD0A |0 to 32767 |The unit differs depending on the O O
setting (Defanlt =  [speed reference value selection (OB
(Napr) 0) 01Db). ™
10 Creep speed OWDO 0B [0 to 32767 |When the speed reference value G O
setting (Default = (selection = "0",
(Nclp) 1] 1 = 10" reference unit/min
(n = number of digits below decimal
potnt)
In units of pulse: 1 = 1000 pulses/min.
In units of mm: 1 =1 mm/min
In units of deg: 1 =1 deg/min
In units of inch; 1 = 1 inch/min
When the speed reference value
selection = 1,
1=0.01 % (1000 = 10.00 %)
In zero point return mode,
1=0.0%
1 (Linear OWmoC|Dto 32767 |1=1ms Cl|O Ol|OC|0]|0 010
acceleration (Default = |(300 = 0.300s)
time 0)
(NACC)
12 |Linear OWm oD |0 to 32767 [t=1ms oo ololololo oro
deceleration (Default = {{300= 0.300s)
time 0)
(NDEC) ™
13 |Positioning OWmOE [0 to 65535 [1 = 1 reference unit O cioiolololoiolo
completion (absolute  [In units of pulse, 1 =1 pulse
range value)
(PEXT) (Defanlt =
10)
14 [Deviation error [ OWOOF |0 to 65535 |1 =1 pulse C Olololofo ololo
detection value (absolute  ((0 = Without deviation error detection
(EOV) value) 7
(Default =
65536)
(continued)
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Table 5.2 List of Servo Parameters for Settings (Cont'd)

No Name Register | Setting Meanings Mode for which data is valid
No. Range . Position control mode
Selection to use motion command
code (OB 008)
© ]
g . Motion command code g
Elgig|8 (OWIJ 20) valid ** " g
ElE|E|E £lg|2
AEEE 2lelz| |Elzl8]E |8
HlE|ElE wlE |2 |2 Eﬁggh
ElE|815 £18|E|= L5128
Slels|e|B|8g|E|Elal2l2|E]E |2
gl8|Elz|ElBlE|c|2jE|Bl2|2(|8|8
Sl&|&|E|E(S|=|&|E18 5825 |8
15 [Position loop OWm 10|00 32767 |1 = 0.1/s (300=30.0) Is) —lololololololc|o
gain (Default = ’
(ip) 300)
16 |[Feed forward | OWmM 11 [0t 200 [1=1% QO[O0 OJ0I0|0
gain (Default = [(10=10%) -
(kf) 0} ) .
17 [Position OLm12 {— 2 to 2" {1 = 1 reference unit - lololo oo
reference -1 Tn units of pulse, 1 = 1 pulse
setting (XREF) (Default = |When position reference value
or Position 0) selection (OBmMO1C) = 1, pesition ' el e} o100
buffer number buffer number (1 to 256) ™ :
18 |Averaged OWD 14 [(1) In position control mode when speed control Q C
number of times mode and motion command are invalid, S-curve
(NUM) (averaging travel) time constant
| 00255(1=1time) (0= )=Noaveraging) _ _{ | [} 1 1 | 4 L_L 4 4 1 | i
(2) When Bit4 to 7 of OWED 21 are ¥2", S-curve Ol0 Q101010
(averaging travel) time constant ™ '
| 010255 (1= 1 time) (0 = 1 = No averaging) A l
(3)When Bit4;._070f0W|]]21 are"l'::e;p;n;n-t‘iai T1°T7T° I 171 1olor 117717
acceleration/deceleration time constant
0 to 32767 (1 = 1 ms)
19 |Speed reference | OWID15 [— 32768 to |1=0.01% ' : C ‘O | C| valid when OBmO1D is "ON".
(NREF) " 32767 (5000 = 50.00%) Cro|0o Q|0
(Default = |
0) L
20 |Phase offset OLO116 {— 2 to 2% [1=1 pulse O
(PHBLAS) -1 . '
(Default =
0) . ‘
21 [Speed offset OWm 18 |— 32768to [1=0.01 % QIO|OI0|OIC|OI0t0
(NCOM) 32767 |, [(100=1.00 %)
(Default =
0) .
22 |Proportional OWm 19 |0 to 32767 |1=0.1/s O
gain (Default = (300 = 30.0}
(Pv) 0
23 [Integration time| OWD 1A {0 to 32767 |1 = 1 ms (0 = No integration) O
(T (Default = ((300=10.3005)
. 0
24 [Torque OWm 1B |— 32768t0 |[1=0.01% @]
reference 32767 {10000 = 100.00 %}
(TREF) (Default =
0)
25 [Speed limit OWm1C|— 32768to |1=0.01% O
(INLIM) 32767 {15000 = 150.00 %)
(Default = ’
15000)
{continued)
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5. SERVO PARAMETERS

Table 5.2 List of Servo Parameters for Settings {(Cont'd)

Name Register | Setting Meanings Mode for which data is valid
No, Range Position control mode
Selection to use motion command
code (OBDO 008)
° E
¥ o Motion command code £
Elgl=ls (OW 20) valid ™ E E
E1E|E|E HEE
2 s = el e -] 312 |8
BIZ|E|E E|5]8 2(3l8|5¢¢
E151815] [El5(2(5| |Blsl2|8]e
Slejelal2lE|S|E|R1.1E]21E |55
elE1E|8|S|E|5jel8|SIEl8|81E|%
Sle|E|E|E|8|E|S|E|3IS[E|RIE|E
Bias speed for |JOWM 1D 0 to 32767 [} = 10" reference unit/min oG ol1Cc|olo
exponential (Default = |¢n = number of digits below decimal
acceleration/ 0) point)
|deceleration In units of pulse: 1 = 1000 pulses/min
filter In units of mm; 1 = 1 mm/min
(EXBIAS) = In units of deg: 1 = 1 deg/min
In units of inch: 1 = 1 inch/min
Offset pulse  [OLODIE |~ 2% to2* [1=1 pulse O | © |Vatid when SVCRUN (B
(PULBIAS) (;:fau]t _ 008) is "ON" and "In machine
0 lock (IBOD 170)" is "OFF".
clofoloJolJo]o
Motion OWDD20 [0 to 65535 |0: NOP (No command) Valid
command code (Default = {1: Positioning (POSING} when Bit7 (selection to use motion command code) of
(MCMDCODE) 0) 2: External positioning (EX_POSING) | servo fixed parameter No. 14 "Additional function
"3 3: Zero point return (ZRET) selection” is set to "USE" and in the position control
4: Interpolation (INTERPOLATE) mode (OBR 002 is "ON") and with the motijon
5: Interpolation end segment command valid (OB0O008 is "ON")
(ENDOF_INTERPOLATE)
6: Interpolation with position (Note) The interpolation end segment is for system
detection function (LATCH) use. Normally it is not used.
7: Constant speed feed (FEED)
8: Constant step feed (STEP)
9: Zero point setting (ZSET)
10 to 65535: Not used
Motion oW 21
command Bit [ @ {HOLD Momentary stop of command ** ol0 O
control flag (Default =
(MCMDCTRL) 0)
1 |ABORT Abort the execution of command * o0 [@]
{Default =
0)
2 |DIRECTION |Traveling direction (for JOG/STEP) Q1|0
(Default = {0: Forward rotation
0} 1: Reversed rotation
3 [LAGRST [Without first lag O o000 j0jC|O|O|0O
(Default= [{(same ag the first lag time constant =
0) 0}
4 to |FILTERTYPE|Filter type selection "*
7 |(Default= |0: Without filter ololojolololo
) 1: Exponential filter (Exponential olo clolojo
acceleration/deceleration)
2: Travel averaging filter (Simplified olo ojololo
S.curve acceleration/deceleration)
(continued)
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Table 5.2 List of Servo Parameters for Settings (Cont'd)
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No Name Register | - Setting Meanings Mode for which data is valid
No. . Range Position control mode
Selection Lo use motion command
code (OBOO008) ™
° e
3 o Motion command code g
E % |E 3 (OW[D3 20) valid ** 5 £
S1E|S|E = —T15 (513
EITIEIE SIE(EIS] |E|E18[5 ¢
HHEBHHTHEHBRHHOEHE
Slelzial2lE|c 5 5 =|E|ElE|E(2
AHHBEEHHHHEEE
) Sla(elEis 8|S |=213|S|EIL|E s
-| 28 IMotion Bit | 8 |POS_PPI (Position loop P/P1 switching ™ o OlO|010[|C|O10|O
command (Default= [(0: P
control flag Q) 1: PI
(MCMDCTRL) 9 |POS_IRST [|Integration reset for position control * | O Ol0|o|{0]|0j0|00
(Default =
]
10 {NCOMSEL [Speed compensation at position QIOC]O|OI0CI0j0O|0O
(befault = |control (OWDO 18) valid ™
0) f
11 |Not used -
(Default =
0 :
12 [LMT_L [Reversed rotation side limit signal for C
{Default = |zero point return ™
0)
13 |LMT_R Forward rotation side limit signal for G
(Defa;xit = {zero point return * )
0
14 |BUF_W  |Write in position buffer ** o000 |C|0|0
(Default= |0; No processing
0) 1: Write
15 |BUF_R  [Read out position buffer ** OO0 |O[0{0]10
{Default = |0: No processing
0) 1: Read
30 (Rapid feed OLm22 |0to2" —1 {1 = 10° reference unit /min Valid when OB 01D is "OFF".
speed (Default = |(n = number of digits below decimal olfclo Ol0
B’V) = 0) point)
' In units of pulse: 1 = 1000 pulses/min
In units of mm: 1 =1 mm/min
In units of deg: 1 =1 deg/min
B In units of inch: 1 = 1 inch/min
31 |External OLID24 |- 2% t0 2" |1 = 1 reference unit O
positicning =1 In units of pulse, 1 = 1 pulse
travel distance (Default =
(EXMDIST) 2 0) o
32 [Distance to stop [OLM26 |+ 2% to 2% |1 = 1 reference unit O[O
(STOPDIST) ™ -1 * This is for system use. Normally
(Default = sat to "0
0)
33 {STEP travel OL28 |0to2% —1 |1 =1 reference unit O
amount {Default =
(STEP) = )] !
34 |Zero point QLm2A |— 210 2¢ |1 =1 reference unit QO
return final -1
travel distance (Default =
(ZRNDIST)" 0)
35 [Override OWm2C [0to 32767 [1=0.01% (o] {e] _Ol2 [G)Ke]
(OV)y (Default = (10000 = 100.00%)
10000}
(continued)




5. SERVO PARAMETERS

Table 5.2 List of Servo Parameters for Settings (Cont'd)

No Name Register | Setting I&‘{eanings Mode for which data is valid
No. Range Position contral mode
Selection to use motion command
code (OB 008) ?
@ - B
g © Meotion command code £
Elz12 ]y (OW(I1 20} valid = 3 g
E{g8|ElQ £ lwl3
E|lE|ZIE — e |58
2{B|lEIlT H|Ele Elwl23|812
ElEl£1E w|E|(Z21g| |S|E[S|E(E
EIE|§|E E|5|E18 ils|2|8|%
318138 |E18 2|3 AMELECRER:
ﬂv%g:-ﬂgﬁ'g_g-n‘é‘éﬁgg
SHHHE IHHBEH I
Rla|Ea Sl |8 {S[E[31s |8 [E &
36 |Position monitor] OWI 2D
control flag Bit] 0 |[MLK Machine lock mode setting olololololiolo
(POSCTRL) ™ (Default = |0: "OFF"
0) 1: "ON" (in machine lock mode)
1 |TPRSREQ |POSMAX number of turns of preset olC[o]oj0oiC|{O
(Default = |request
0} 1: Request "ON*
2 |ABSLDREQ Request to load ABS system infinite
. R R . Valid when the maotion command
(Default = {length position monitor information code (OW NOP
201 =
0 1: Reguest "ON" e (OWmD20 s =0)
3 |PUNITSEL |Unit selection for position monitor 2 Whent.h::::tiqn o(o|ciojojo|o
. t
(Default = |(ILOD34) display :‘:’E&n ?JBDJ;};?
0 ©: reference unit *ONY
1: pulse unit Oolololo
4 to |Not used
15 |[{Default = -
0)
37 |[Work coordinate | OLIG2E |— 2% to 2" |1 =1 reference unit OlOoI0o|10[C|O}|0O
system offset -1 In units of pulse, 1 = 1 pulse
(OFFSET) " (Default = |*Normally, set to "0".
. 0
38 [POSMAX OLmD30 |— 2" t0 2% {1 =1 rotation
_ Valid when the number of
number of turna 1
preset data (Default = POSMA.-X turns preset
(TURNPRS) * 0 request is "ON"
39 |2nd in-position | OWI232 {0 to 65535 |1 = 1 reference unit ololololoclolo
width {Default = |In units of pulse, 1 =1 pulse
(INPWIDTH) " 0)
40 {Zero point OWID33 |0 to 65535 |1 = 1 reference unit ] ]
position output (Default = Always valid after zero point
width 10) ref:um cor.npletion or Zexo
(PSETWIDTH) point setting
3
41 [Positioning OWm34 [Cto 65535 [1=1ms oclolololoTolo
completion (Defanlt = (0 = Without positioning completion
check time 0) time aver check)
(PSETTIME) **
42 {Integral time for] OWDD35 (0 to 32767 |1 = 1ms O Clojo[ClOo|O]O1O
position control (Default = (0= No integration)
@y 300) (300 = 0.300 8)
43 \Integral upper | OWD 36 |0 to 32767 O otololofjoloioio
and lower limits (Default =
for position 276N
control
(ALIMIT) ™
44 |Constant at first]| OWm 37 [0 to 32767 [1=1ms O olcicliofolctiololo
lag (Default= |(0= No first lag)
(LAGTi) 2 )]
(continued)
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: Table 5.2 List of.Servo Parameters for Settings (Cont'd)

No Name Register | Setting Meanings Meode for which data is valid
No. . Range ' Position control mode
Selection to use motion command
code (OB 008) ™
@ el
- < o Motion command code £
ElZ(E(8 (OWm20) valid® | & £
E 2 g. 2 = -
2lE15|2 = s =T- 151215
HEEEHERHEHEEHEHE
: ! E|5|1518 E1ElEls Ee|5|2 8
ElolelalZ|sig|El8 22 (EIE)3
elelela|S|5iE||8|8 8|8 |2181¢
: : dl[EE|E|£IB[S|E|3IS|8|2|E|E
45 |Encoder OLmM38 [— 2% t0 2" [+ When the ABS system infinite Refer to the Meaning in
position lowest ~t length position managing the column on the left.
2 words at (Default = information LOAD request (OB
power off or ) 2D2) is "ON", the encoder position
position buffer lowest 2 words at power off.
access No. (1=1 pulse)
{eposL) ™ + When the motion command control
) flag BUF_W (OB(D21E) =1 or
BUF_R (OB 21F) = 1, the
position buffer access No.
} (1 to 256} (0 = Invalid)
46 |Encoder OLmM3A |[— 2% t0 2" |- When the ABS system infinite ;
position highest -1 length position managing Refer to the Meaning in
2 words at (Default = information LOAD request (OB . the columm on the left.
power off or 0) 2D2) is "ON", the encoder position
position buffer highest 2 words at power off.
write-in data ‘ {1=1 pulse)
(eposH) ™ ) - When the motton command control
flag BUF_W (OB 21E) =1 ,the
position buffer write-in data
47 |Pulse position OLm 3C |~ 2* to0 23 |When the ABS system infinite length Refer to the Meaning in
lowest 2 words -1 position managing information LOAD the column on the left.
at power off (Default = |request (OB0D2D2) is "ON", the pulse
(aposL) * 0) position lowest 2 words at power off. |
{1=1 pulse)
48 {Pulse position OLmM3E |- 2" to 2 |When the ABS system infinite length L
highest 2 words -1 position managing information LOAD Refer to the Meaning in
at power off (Default = |request (OBu2D2) is "ON, the pulse the column on the left.
(aposH) ™ 0) position highest 2 words at power off.
' (1=1 pulse)
*1  Available for CP-9200SH version No. 87921-90000-S0110 and later.
*2  Available for CP-9200SH version No. 87921-90000-S0120 and later.
*3  Available for CP-82008H version No. 87921-90000-S0200 and later.
*4  After a detection is made when this Bit turns ON, another detection will not be made even if a signal
is input (for prevention of chaitering).
Accordingly, to perform ancther detection, turn this Bit "OFF" for more than 1 scan.
The count value preset request is valid only when the counting disabled (CNTDIS) is "OFF" in the
reversible counter mode.
*5  After a detection is made when this Bit turns ON, another detection will not be made even if a signal
is input (for prevention of chattering).
Accordingly, to perform another detection, turn this Bit "OFF" for more than 1 scan.
The DI latch detection request is valid only in the basic counter mode. The motion command can be
used only when "pulse” is selected for the reference unit selection (Bit0 to 3 of servo fixed parameter
No. 17).
*6  After a detection is made when this Bit turns ON, another detection will not be made even if a signal
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is input (for prevention of chattering).

Accordingly, to perform another detection, turn this Bit "OFF" for more than 1 scan.

The motion command can be used only when "pulse" is selected for the reference unit selection (Bit0
to 3 of servo fixed parameter No. 17).



*7

*8
*9

*10

*11

*12

*13

5. SERVO PARAMETERS

The speed limiter value in position control made should be set bigger than the speed reference set
value for 10 % or more. ,
In the reversible counter mode, this becomes the counter preset data.
Also when RUN signal turns "OFF” during operation in the modes other than the torque control
mode, the linear deceleration time is used to decelerate the current speed reference to stop. When
RUN signal turns "OFF" during operation in the torque control mode, the axis stops immediately.
In the phase control mode, this is used only when RUN signal turns "OFF" during operation (this is
not used during operation). )
Set the position reference so that the incremental value (difference from the previous reference
value) is as follows.

[ Present reference value — Previous reference value| = 251 ~ 1
This has different meanings depending on the control mode.
In speed eontrol mode: Speed reference
In position control mode: Steady travel speed reference
In phase control mode: Standard speed reference
In position control mode, the setting range is 0 to 32767. When a negative value is set, the axis
moves with the absolute value.
In the zero point return (ZRET) with motion command, this is valid only for the rapid feed speed.
(Invalid for approach speed and creep speed).
Available for CP-92008H version No. 87921-90000 -50206 and later.
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5.1.3 List of Servo Parameters for Monitor

These are parameters informed by the SVA module. These are reported in a batch at the head of a
high-speed scan. They are used for practical control of applications and debugging of user programs.

(Note) ' :

Registers of different module numbers are not continuous.

If the module nutnber is the same, the reglsters between the axes are continuous. Use subscripts
(, j) In user programs with care.

(Example)

With FIW(OW)C000i, where i = 0 to 255, the register number can be correctly read out.

With IW(OW)C000, the register number can be correctly read and written within the register
range of module No. 1; IW(OW)C000 to IW(OW)COFFE. Where i = 256, it can not be correctly read

out.
Table 5.3 List of Servo Parameters for Monitor
No Name Register | Setting Meanings ' Mode for which data is valid
No. Range Position control mode
Selection 1o use motion command
code (OBOO 008)
3 - Motion command code e
AEAERE: (OW(N20) valid 5 &
E|elEB|& — E|5(2
HHHHEREEARERHHE
HHHAAHLBRRLEEHE
eigla|lg|=s|s|B|E Bl B8y |&]2
AHHAHHHBHEBEHH A
Sie|E8l 5|25 |S|[E|3IS({Si&8 |5 A
1 |Run status W 6o
(RUNSTS) Bit | 0 [EOVER Deviation error @] olo|olo|o|CcIC|O]0
1 |PRMERR |Serve parameter setting error clolololololo]lolole|OiO|C|OO
2 !FPRMERR |Servo fixed parameter setting error CloolololQlojoloiOI0I0|O0]0
3 |ADER A/D conversion error Q|C|OQ|0CI0jC|010[0]0|10]10]|0]0
1 [PGER Cumulativeé number of rotations OjO010|CciC|O|ICIO|0|0|0|C
reception error
5 [Not used -
6 |PRESET Count value preset completion O
7 |SVCRDY {Servo controller operation ready O1O101010}101010 QlO|IO[C|IO|O
8 [SVCRUN [Servo controller in running OlO|O|OIO|0O|0[0O Oj01}10
9 [DIRINV  [Report of rotating direction whenthe |QO O[O |(O|O|O|O|C{O|QC|C|O
absolute encoder.is used
10 {ABCRDC |Absolute position read-out completien | G| QO O | O[O 1Q|O[(O|QO|OJC]O
signal
il |DIINT DI latch completion signal CIClIOIO|OIO (@] Q|o
12 |FBPO Feedback pulse O OlO|ICICIOIO10IC|[O1O[0|10101010
13 |POSCOMP {Positioning completion signal Ol0O{0O O|10[0]|0
14 |[CNTCOIN |Coincident detection signal (DOS5) QOO0 10101CIO0I0 101010100
NONN .
15 |ZRNC Zero point return completion @]
2 |Servo drive wWmol
status Bit [ 0 [DI0 General-purpose DI O|O|OIO|OIOJO|OJO|O|O|O[0]O|0O
(SVSTS) 1 [pn General-purpose DI ClOIOI0I0IC|O|OIC|O|C|O[O[0}0O
2 |DI2 General-purpose DI ClOIOlOJO|ICIOIO|O|O[OIO|O[0]0
3 |DI3 General-purpose DI QIOQIO|0{CICIO|O|OIOICIOIC]O
4 [Not used - ’
to
15 :
3 (Target position | ILOD02 |-2¥ to 2¥-1|1=1 pulse’ar 1= 1 reference unit 0 O|O|O|O|0{O{O|0O]|C
monitor In units of pulse, 1 = 1 pulse
J(P'I'G) Updated also in machine lock status
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5. SERVO PARAMETERS

- Table 5.3 List of Servo Parameters for Monitor (Cont'd)

No Name Register | Setting Meanings Moede for which data is valid
No. Range Position control mode
Selection to use motion command
code (OBOO008)
© 2
2 o Motion command code E
=Elglgle (OW 0 20) valid = 4 z
E|El5|E = 1121513
E|l5|2|5§ 21 |E1% 2lEl=(2 18
AR A L
glelEIS|SB|E|letig|SlEi8IElE|E
d|&|e|E | 588 |S|E|S|S|SI8|E &
& [Target position ILOD04 |~2% to 29'-1|1 =1 pulse or 1 = 1 reference unit O QiIo|C|o|lololo|olo
monitor In units of pulse, 1 = 1 pulse
(PTGDIF)
7 |Position monitor | IL{MO6 |2 to 2¥-1 [Basic counter: Position moniterat DI [ O[O 0O Oolo|OI0o QIC|C|O
at DI latch uat_ch-dtitefti_on __________ AN R I R N A U Y A O S D A A
detection or Interval counter; Hardware counter @]
hardware counter latch data
latch data or ‘]-ie_ve;ai_ble_c;u;tgr:_ln;afid ***** R R N e e e
detected [Frequency measurement: Detected | | | 1 | | | 1~ ""-“W 17T [l
frequency frequency
(PINT)
9 |Position monitor | ILOO08 {-2% to 2*'-1 |Basic counter: position monitor Cl1OoOjo|1010I01010(C o010
or Hardware 1 =1 pulse or 1 = 1 reference unit
counter current Other than basic counter: Hardware Q|00
value counter current value
(PFB)
11 |Position deviation| TLOOOA |-2% to 2%-1 [Basic counter: position deviation O O|10{0o|0{Oo|0]lC|1010
monitor or monitor 1 =1 pulse
incremental Not updated in machine lock status
number of pulses Other than basic counter: Incremental O @]
per scan number of pulses per scan
(PDV)
13 [Speed reference | IWDDOC [-32768t0  [1=0.01% Ol|o|C|OojOo|o|o|lo|(o|olOo|O|Ol0D
output value 32767
monitor
(SRDREF)
14 |Speed moniter | IWOOD |-32768t0 |1 =0.01% QOO0 |OCjCiCjC|o|Oo]|c|oto|C|0
(NFB) 32767
15 [Torque monitor | IWDOE [-32768t0 |1 =0.01 % O|O|0|O|O|O|O |00l |0|0|0]|0|0
({TFB) 32767
16 [Parameter No. for} IWmOF |1 w0 48 Error No. of servo parameter for ojololo|CciC|C|o|ololojo|o|o|0
the range overrun 101 to 127 [setting
loccurrence Error No. of servo fixed parameter
(ERNG)
Cumuiative
17 |number of ILDD10 j0to £ 1 =1 rotation OO0 1010 (0[O (olo|ot0o|0
rotations received 99998
from the absolute
encoder
(ABSREV)
Enitial
19 [ineremental ILDID12 (-2 t0 291 |1 = 1 pulse oclocjolo|jo|jo|ojolo|olo|o
number of pulses
received from the
absolute encoder
Motion command
21 |response code IWOD 14 [0 to 65535 |The motion command in execution O10|0|0jC 0|0
(MCMDRCODE)? (For details, refer to the servo
: parameter for setting No. 28)
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5. SERVO PARAMETERS
Table 5.3 List of Servo Parameters for Monitor (Cont'd)

Name Register | Setting Meanings Mode for which data is valid
No. Range Position contro]l mode
. Selection to use motion command
! code (0BG 008)
g © Motion command code g
Elo|d]e id 7 £
ol e E 2 (OW20) valid E ) a
.L:j ._E. -] ._.E ¥le ! 5t2 2
EIE1E1E] |wic|5|8] |E|B(B1E|¢E
2lE5(% E|E|E |2 Flal2l8|
=lgle|e 2igle|= a2 L =]
Aleis|elBlE[=|E(B|<|E[e|B|E]8
A BB
s|ErB|=(E|A|2(EIS|R|E|8|B)1E (B
N |e BS54 | S |S1E (S [s8]|S|2[.E &L
Alarm Lo 22
(ALARM) = Bit | 0 [Notused -
to
2 .
3 |SOTF Positive direction soft Iimit Q|O0jolCclC|olo
4 |SOTR Negative direction soft limit O{Oj0|0|0|0]C
5 |Not used -
6 |TIMEOVER |Positioning time over CIO[O]Ol0|010
7 |DISTOVER {Speed over ** Oj0]O10|010]|0
8 [Not used -
to
9
10 {MODERR [Control mode error Ololo|o|0|o|O
11 | ZSET_NRDY [Zero point not set Valid when "Absolute encoder” is
used and when "Infinite length
axis" is selected
12 |Not used —
to
17 |ABSOVER 1ABS encoder rotation amount over Olo{Ol0]j0]|0!10
18 |Not used _
o
31
Servo driver IWm24 1-32768t0  |Error code at the absolute position Valid at the absolute position read-out error
ALARM code 32767 read-out error
(SVALARM) *
Not used IWoo 25 - -
Speed reference | ILM26 |23 t5 281 (] = 1 reference unit/H scan olofCclojo|Cc|Oo
output value (for system use)
monitor
RVMON) ®
1 |Position buffer | ILOD28 |-29 to 2%-1 [Position buifer data Valid when the position buffer
read out (OBOD 21F) is "ON"
read-out data
(CNMON) ™
Not used ILDO2A - -
Integral output | ILOD2C |-2% to 291 - @} O|o|0jC|ojololo]O
value monitor
(YIMON) ™
Reference IL2E |-2¥ to 2%-1{1 = 1 reference unit OlOo|ofo|o]Cio
coordinate
system counting
position
(POS)
First lag TLOG 30 [-2% to 291 |{P1 output value — First lag output O olcjolojoololo]o
monitor value)}
(LAGMON]) "2
1 |Position loop ILOG 32 {-2% to 2V'-1 Position loop output value O ofcjojojololo]olo
output value (the value without adding the feed
monitor " ) forward operation value)

5-19




. Table 5.3 List of Servo Parameters for Monitor (Cont'd)

No Name Register | Setting Meanings Mode for which data is valid
No. Range; Position control mode
: Selection 1o use motion command
code (OBOO 008} **
@ =
2 o Motion command code £
E 1214 (OWIX]20) valid ™ 5 &
EIEIS|E =T amEE
HHEHRRHEHEBEHEEEHE
: : SlelE|E|E|E|E[&|E|5[5|S|&|E |«
53 |Position ILO034 |-2% to 2*—1 |Differs depending on the position w:f:::: c";:;z‘:: OO0l |010 |0
monitor 2 monitor 2 unit selection (OBIO2D3) | selected valid (OB
(APOQS2) (1) OBm2D3=0 0008 is "ON")
\ (Reference unit is selected) ClOlO|0
; 1 =1 reference unit '
‘ (2) OBm2D3=1 s
; (Pulse is selected) ’
1=1 pulse
55 | Not used Wmasb | - —
56 [Not used IWm 37 = -
57 |Encoder ILmas |[-2"to 2%-1(1=1 pulse Valid when "absolute
position lowest (* For ABS system infinite length encoder” is selected for servo
2 words at position management) fixed parameter "Encoder
power off selection”™ and
(eposmlL) ** 'when “infinite length axis” is
59 |Encoder ILIO3A [-29 to 211 = 1 pulse selected for servo fixed
position highest (* For ABS system infinite length ~ parameter "Motion controller
2 words at position management) {function selection flag” and
power off when the zero point setting
{eposmH) 7 completion (IBOG 153) is
61 |Pulse position IL.m3C |23 to 2¥-1|1 = 1 pulse "ON"
lowest 2 words (* For ABS system infinite length
at power off pt:;sitiun management)
(aposmlL) *? .
63 |Pulse position ILDD3E |-2% to 291 |1 = 1 pulse
highest 2 words ' (* For ABS syéstem infinite length
at power off position management)
(aposmH)
*]  Available for CP-9200SH version No. 87921-90000 -S0110 and later
*2  Available for CP-9200SH version No. 87921-90000 -S0120 and later
*3  Available for CP-9200SH version No. 87921-90000 -S0200 and later
*4  Valid when Bit7 (selection to use motion command) of the servo fixed parameter No.14 "Additional
function selection” is set to "USE".
*5  Available for CP-9200SH version No. 87921 90000 -S0206 and later
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5. SERVO PARAMETERS

5.2 Servo Parameter Details

5.2.1 Details of Servo Fixed Parameters

(Note)
The servo fixed pararmeters can not be changed when the current value of Bit0 of "servo parameter
for setting "RUN command (OWDO101)" is set to "ON". Note that the position information are
initialized when the servo fixed parameter(s) is changed.

Table 5.4 Details of Servo Fixed Parameters

Parameter
No. Name Contents Default

1 Axis use selection Designates use (=1) or non-use (=0} of specified axis. If non-use is selected, that axis 0

(USESEL) is pot controlled at all. Neither are monitor parameters for monitoring (TWO100 to (Not used)
ILD3F) updated, However, in run status (IWI000), "0” is stored. Select "non-use”
when the axis is not in use to shorten the processing time. The default value is "non-
uge” (50).

2 PG signal form selection (PGSEL) Select the signa! form and polarity of PG input signal.

Bit Oto3 | Pulse input signal Designate the pulse input signal form from encoder, +5V +5V
form selection differential input (=0) or +12 V collecter input (=1). differential
(ABPGSEL) input
4t07 | Notused -

8 A/B pulse input Set the polarity (0: Positive logic, 1: Negative logic) of A/B 1]
signal polarity pulse input signal. (Positive
selection The default value is 0 (positive logic). logic)
(ABPISEL) This parameter is available from CP.92005H version No,

87921-90000-S0200 and later.

9 C-pulse input signal | Set the polarity (0: Positive logic, 1: Negative logic) of C-pulse (1]
polarity selection input signal. (Positive
(CPISEL) The default value is 0 (positive logic). logic)

This parameter is available from CP-92005H version No.
87921-90000 -S0200 and later.
10015 | Not used -

3 Encoder selection Designates the type of pulse encoder; incremental encoder (=0), absolute encoder 0
(ENCSEL) (=1), or absolute enceder used as an incremental encoder (=2). The default value is (For

for incremental encoder (=0). incremental
encoder)

4 Rotating direction In the following cases, designate reverse rotation {=1). 0
selection (DIRINV) - When using the SERVOPACK for absolute encoder, the DIR terminal of the {(Forward

SERVOPACK is connected to the 0V, and reverse rotation connection is selected. rotation
Refer to the SERVOPACK operation manual for regarding reverse rotation selection)
connection of the SERVOPACK.

- When using the VS-866 for absolute encoder, the "reverse rotation selection (Bit 8
of Cn30)" is set ON. In this case, the PBO connection should alsc be reversed so
the phase relation will be the same as the SERVOPACK. For details, refer to the
VB-866 technical sheet.

The default value is forward rotation selection (=0).

5 Pulse counting Designates the pulse counting method. There are the following seven types of pulse [
method selection counting metheods. Select the type to mateh the machine (pulse receiving type). For (A/BXx4)
(PULMODE) the pulse counting method and the multiplicatien function, refer to 1.4 *Pulse

Counting Mode and Pulse Amplification Function”.
- Sign type single multiplication (=0)
+ Sign type double multiplication (=1)
- Up/Down type single multiplication {(=2)
- Up/Down type double multiplication (=3)
- A/B pulse type single multiplication (=4)
+ A/B pulse type double multiplication (=5)
- A/B pulse type quadruple multiplication {=6)
The default value is A/B pulse type quadruple multiplication (=8).
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Table 5.4 Details of Servo Fixed Parameters (Cont'd)

selection
(CNTMODE)}

modes. Select the type to match the machine (machine control method). For the
counter mode, refer to 1.5 "Overview of Functions” and Chapter 3 "Explanation of
Functions and User Programming Examples”.

- Reversible counter (=0)

- Interval counter (=1)

- Frequency measurement (=2}

* Basic counter (=3)
The default value is basic counter (=3). When mation centrol, such as speed control,
torque control, position control, phase control, or zero point return is required, select
the basic counter.

Parameter
Name Contents Default
- No.
6 Counter mode Designates the counter mode (function). There are following four types ef counter 3

{Basic counter

Motor rated speed
(NR)

Sets the number of rotations in units of 1 r/min at 100% of the speed reference.
Select the number to match the machine (motor specifications). The default value is
3000 r/min.,_

3000

Number of FB pulses
for one rgvo}ution
(FBppr)

Sets the number of feedback pulses for each revolution of the motor in multiples of
4. The range for settings is 4 to 65532 (P/R), and they must be multiples of 4. Select
the number to match the machine (encoder specifications). The default value is 2048
P/R (=2048). -

2048

DYA sutput veltage
when speed is 100%
V1)

+

Sets the D/A output voltage in units of 1 V at 100% (10000) of the speed reference.
The range for settings is 1 to 10 (V). Ordinarily t.his‘aets the rated rotational input
voltage of the Servodrive. Select voltage to match the machine (Servodrive
specifications). -

« D/A output value .

=(Speed reference value X D/A output voltage setting when speed is 100%) /10000

For example, taking the set value of the D/A output voltage when the speed
reference is 100% to be 6 V, and the speed instruction value to be 100% (=10000,
1=0.01%), a voltage of (10000 X 6 V)10000=6.0 V is uut.put from CN1-to CN4-7(1 to
4 axes). The default value is 6 V (=6).

10

DfA output voltage
when torque limit is
100%

v2)

Sets the DA output voltage in units of 1 V at 100% of the torque limit reference.
The range of setting is 1 to 10V, in commaon for both positive and negative.
Ordinarily, when using the SERVOPACK, set the voltage limit value, and when
using the VS-866, set the torque limit value. Select voltage to match the machine
{Servodrive specifications).

- DYA output value

=(Positive (negative) torque limit set value X D/A output voltage setting when

‘torque limit is 100%)/10000
For example, taking the set value of the D/A output voltage when the torque limit is
100% to be 3 V, and the positive torgue limit set value to be 200% (=20000,
1=0.01%), a voltage of (20000 X 3 V)/10000=6.0V is output from CN1- to CN4-7 (1 to
4 axes).
Further, taking the negative torque limit set value to be -150% (=-15000, 1=0.01%),
a voltage of (16000 X 3 V)/10000=-4.5 volts is output from CN1- to CN4-5(1to 4
axes). The default value 15 3 V (=3}.

11

Input voitage when
speed monitor (AT
is 100%

MvY

The scaling value {100% (=10000} of voltage values) of the voltages (A/D converter}
input to CN1- to CN4-30 (1 to 4 axes) is set in units of 1 V. The range for settings is
1to 10 (V).
The speed moniter value is computed from the data set here and the A/D input
voltage, and reported to the speed monitor (IWEDOD)
- Speed monitor value
=(A/D input voltage IODOO)ISet value for input voltage when the speed monitor
is at 160%
For example, taking the set value for input voltage when the speed monitor (A/D) is
at 100% to be 6 V, and the actual A/D input voltage to be 3V, (3 X 10000)/6 V =
5000 is reported to IWMOD.
The default value is 6 V (=6).
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5. SERVO PARAMETERS

Table 5.4 Details of Servo fixed Parameters (Cont'd)

Parameter
Name Contents Default
No.
12 Input voltage when | The scaling value (100% {(=10000) of voltage values) of the voltages (A/D converter) 3

torgque monitor (A/D)

input to CN1- to CN4-28 (1 to 4 axes) is set in units of 1 V. The range for settings is

is 100% (MV2) 1to 10 (V).
The torque monitor value is computed from the data set here and the A/} input
voltage, and informed to the torque monitor (IWGOE + axis ofs).
Torque monitor value
=(A/D input voltage X 10000)/Set value for input voltage when the torque monitor
is al 100%
For example, taking the set value for input voltage when the torque monitor (A/D) is
at 100% to be 3V, and the actual A/D} input voltage tobe —9 V, (—9 X 10000)/3 V or
—30000 is informed to IWLDOE. The default value is 3 V (=3).

13 DI latch detection Sets the external signal which performs DI latch detection. When "0" is selected, the 0
signal selection gignal (PI latch input) input to CN1- to CN4-42 (1 to 4 axes) is used as a DI latch
(DIINTSEL) detection signal. When "1" is selected, pulse C of the applicable axis is used as a DI

latch detection signal. The default value is the DIINT input signal (=0).

14 Additiona) function selection (AFUNCSEL) | Select an additional function such as the signal type, the

function of signal.

Bit 0 Selection to use Designate "NOT USE (=0)" or "USE (=1)" of the coincident 0
coincident detection | detection function. {NOT USE)
function When the coincident detection function is used, DO5 (CN1- to
(COINSEL) CN4-49 (1 to 4 axis)) is used as DO for coincident output.

It cannot be used for general-purpose DO using the coincident
detection function.
Therefore, set DO5 (Bit 5 of OWID 01) of the servo drive RUN
command to “0%,
The default value 33 "NOT USE (=0)".

1105 | Not used ) -

6 Absolute position Select whether read cut or not read out the absolute position 0
data read-out at data from the absolute encoder at CP-9200SH power on when | (EXECUTE)
power on "absolute encoder (=1) is selected for the serve fixed
(ABSRDSEL) parameter *Encoder selection” in the basic counter mode.

Normally, select "EXECUTE (=0)" to read out the absolute
position data.

This parameter is available for CP-9200SH version No.
87921-90000 -80200 and later.

7 Selection to use Set whether use or not use the motion command code (OWm 0
motion command 20) when the position control mode is selected in the basic (NOT USE)
(MCMDSEL) counter mode.

This parameter is available for CP-92005H versicn No.
87921.90000 -30200 and later.

8 Counting by C- Select whether enable or disable the counting by C-pulse [
pulse input input (0: Counting disabled, 1: Counting enabled) when the (Counting
(CCNTSEL) reversible counter mode is selected. disabled)

The default value is "Counting disabled (=0)".
This parameter is available for CP-92003H version No.
87921-90000 -S0200 and later.

9 Selection of 3 H Select it when using a 2, 11 series SERVOPACK. 0

series SERVOPACK | This parameter is available for CP-92008H version No.
(SIGMAZ) 87921-90000 -S0206 and later.
10 to 15 | Not used 1]

15 Frequency coefficient | When the counter mode is set to frequency measurement, sets the number of digits 2

selection (HZSEL) of the frequency detected. The result of multiplying the actual frequency by the { X 100y

enabling more precise

value set here is informed to (ILO006). If this is used in the measurement of pulses
with long cycles (low frequency), the number of valid digits may be increased,

measurements.

For example, taking the actual frequency to be 12.345 Hz, the frequency detected
depends on the factor selected as follows.

¢ (X1) : Frequency detected (ILOI06)=12.345X% 1=12

1(X10) : Frequency detected (1L7006)=12.345X 10=123

2 (X100) : Frequency detected ({LID06)=12.345 % 100=1234

3(X1000): Frequency detected (ILO106)=12.245 X 1000=12345

The default value is 2 (X 100).
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Table 5.4 Détails of Servo fixed Parameters {Cont'd)

Parameter
Name Contents Default
No. ’
16 Simulation made Sets operation mode. When the simulation mode is selected, even if there is actually 0

selection
{SIMULATE)

simulated.

(8) A/D mmput

(1) Coincident output

(2) DI latch detection

(3) Zero point return mode
(4) Absolute position readout
(5) Reversible counter

{6) Interval counter

(7) Frequency measurement . :

no connection with a Servodrive device, the machine can be operated in position,
phase, speed, and torque control modes. The simulation values are informed to servo
parameters for monitoring (position monitor, etc.). These can be used for debugging
application programs. However, note that the following functions cannot be

When the simulation mode is selected, a "0" is output to the DO (CN1- to CN4-22,
93, 47, 48, 49 (1 to 4 axes)) of the applicable axis. "0 V" is also output to D/A (CN1-
to CN4-35, -7 (1 to 4 axes)). The shipment adjustment mode is used for our test
berore shipping. Do not select this mode.

The default value is normal run mode (=0).

(Normal run)

17

Motion controller function selection flag

(SVFUNCSEL)

Set a function valid or invalid.

Bit Otod

Reference unit
selection
(CMD_UNIT)

Select the unit of reference to input. )

For the unit of reference, pulse, mm, deg, and inch are
available, The setting of this parameter and the servo fixed
parameter No. 18, *Number of digits decimal point™
determine the minimum reference unit that can be
commanded to the SVA module. Refer to 3.4.3 (1) "Reference
unit®, This parameter is available for CP-92008H version No.
87921-90000-30200 and later.

(Pulse)

Selection to use
electric gear
(USE_GEAR)

Select whether use or not use the electric gear function. For
electric gear, refer to 3.4.3 (2) "Electric gear™.

When "pulse” is selected for the reference unit selection, this
parameter i3 invalid.

Set to "invalid (=0)".

This parameter is available for CP-9200SH version No.
87921-90000 -50200 and later.

4]
(Invalid)

Axis selection
(PMOD_SEL)

Select the finite length axis (=0) or the infinite length axis
{=1).

For finite length axis and infinite length axis, refer to 3.4.3
({3) "Axis selection”.

This parameter is available for CP-9200SH version No.
87921-90000-50200 and later.

0
(Finite
lenpgth axis)

Backlash
compensation
selection”

(USE_BKRSH)

Belect whether use or not use the backlash compensation.
This parameter is available for CP-92008H version No.
B7921-90000-50200 and later.

1]
(Invalid)

(USE_SLIMP)

Soft limit (positive
direction) selection

Select whether use or not use the soft limit {positive
direction) function.

Setting to "0" disables the soft limit (positive direction)
function. ’

When this bit is set to "valid (=1)", the soft lixl{it function is
enabled at completion of zero point return (zero peint return
completion status of servo parameter for monitoring: IBIN
156 is "ON"). )

When the axis selection (Bit5 of mation controller function
selection flag) is set to "infinite length axis (=1)", the function
is invalid. Set to "invalid (=0)".

This parameter is available for CP-9200SH version No.
87921-90000-80200 and later,

Q
(Invalid)




5. SERVO PARAMETERS

Table 5.4 Details of Servo fixed Parameters (Cont'd)

Parameter
No.

Name

Contents

Default

17

Bit 8

Soft limit {negative
direction) selection

(USE_SLIMN)

Select whether use or not use the soft limit (negative
direction) function.

Setting to "invalid (=0)" disables the soft limit (negative
direction) function.

When this bit is set to "valid (=1)", the soft limit function is
enabled at completion of Zere point return (zero point return
completion status of servo parameter for monitoring: IBOG
156 18 *ON*),

When the axis selection {Bit5 of motion controller function
selection flag) is aet to "infinite length axis (=1), the function
is invalid. Set to "invalid (=0)".

This parameter is available for CP-9200SH version No.
&7921-90000 -S0200 and later.

0
(Invalid)

Selection to use
override

(USE_OV)

Select whether use or net use the override function.
Setting to "invalid (=0)" disables the override function.
Refer to 3.4.3 (6) "Speed reference”.

This parameter is available for CP-9200SH version No.
#7921-90000 -50200 and later.

Note: "Override” represents the function to change the feed
speed set value to use.

)
(Invahd)

10

Deceleration LS
inversion selection

(INV_DEC)

Select whether inverse or not inverse the limit switch signal
{deceleration L) at the zero point return.

Refer to 3.4.3 (8) "Zero point return (ZRET)".

This parameter is available for CP-9200SH version No.
87921-90000-50200 and later.

[}
(Not inverse)

1ito 15

Not used

18

Number of digits
below decimal point
(DECNUM)

Set a number of digits below decimal peoint for the veference unit to be input.
The minimum reference unit that can be commanded to the SVA module is
determined according to the settings of this parameter and the reference unit
setection (BitD to 3 of motion controller function selection flag).

Refer to 3.4.3 (1) "Reference unit™.

This parameter ia available for CP-9200SH version No. 87921-9000] -S0200 and

later.

19

Travel amount per
machine 1 rotation
(PITCH)

Indicates the load travel amount per load axis 1 rotation.

Set the value of the load travel amount divided by the reference unit.

For details, refer to 3.4.3 (2) "Electric gear”.

This parameter is invalid when the electric gear selection {Bit4 of motion controller
function selection flag) is set to "invalid”. Set to the default value.

This parameter is available for CP-9200SH version Ne. 87921-90000-50200 and

Iater.

10000

20

Mator side gear ratio
(GEAR_MOTOR)

Sets the gear ratio between motor and load.

Set the motor side gear ratio in units of one rotation to this parameter.

This parameter is invalid when the electric gear selection (Bit4 of motion controller
function selection flag) is set to “invalid". Set to the default value

This parameter is available for CP-92008H version No. 87921-90000-50200 and

later.

21

Machine side gear
ratio
(GEAR_MACHINE)

Bets the gear ratio between motor and load.

Set the load side gear ratio in units of ¢ne rotation to this parameter.

This parameter is invalid when the electric gear selection (Bit4 of motion controller
function selection flag) is set to "invalid”, Set to the default value

This parameter is available for CP-9200SH version No. 87921.90000-5S0200 and

later.

22

Infinite length axis
reset position

(POSMAX)

‘When the infinite length axis is selected for the axis selection (Bit5 of motion
controller function selection flag), set the reset position at one rotation. When the
finite length axis is selected, this parameter is invalid.

Set to the default value.

Refer to 3.4.3 (3} "Axis selection".

This parameter is available for CP-92008H version No. 87921-90000-50200 and

later,

360000

23

Absolute encoder
maximum rotation
amount

{(MAXTURN)

‘When an absolute encoder is used, set the maximum rotation amount of absolute
encoder. Refer to the manual for the SERVOPACK used with the serve controller.
This parameter is available for CP-92005H version No. 87921.90000-50200 and

later.

59999
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Table 5.4 Details of Servo fixed Parameters (Cont'd)

Parameter
No.

Name

Contents

Default

24

Soft limit value
(positive direction)
(SLIMP)

When the soft limit (positive direction) selection (Bit7 of motien controller function
selection flag) is set to "valid", set a soft limit value (positive direction).

When it is set to "invalid”, this is invalid. Set to the default value.

When this bit is set to "valid (=1)", the soft limit function is enabjed at completion of
zero point return (zero point return completion status of servo parameter for
monitoring: IB0D 156 is "ON"). When the axis selection (Bit5 of motion controller

function selection flag) is set to "infinite length axis (=1)", this is invalid. Set to the -

default value.
This parameter is available for CP-9200SH version No. 87921-80000-50200 and
later.

29.1

25

Soft limit value
(negative direction)
(SLIMN)

When the soft limit (negative direction) selection (Bit8 of motion controller function
selection flag) is set to "valid®, set a soft limit value (negative direction).

When it is set to "invalid®, this is invalid. Set to the default value.

When this bit is set to “valid (=1)", the soft limit functi;::n is enabled at completion of
zero point return {zere point return completion status of serve parameter for
monitoring: IBrO 156 is "ON"). When the axis selection (Bit5 of motion controller
function selection flag) is set to "infinite length axis (=1)", this is invalid. Set to the
default value, - )

This parameter is available for CP-9200SH version No. 87921-90000 -86200 and
later.

93

26

Zero point return
method selection
(ZRETSEL)

When the motion command (OWT 20) is used, set a zero point return method for
zero point return (ZRET) operation. :

For details, refer to the item (3) of 3.4.3 (8) "Zero point return ZRET)".

This parameter is available for CP-92008H version No, 87921-90000-S0200 and

later.

(DEC1 +
C-pulse)

27

Backlash
compensation value

(BKLSH)

When the backlash compensation selection (Bit 6 of motion controiler function
selection ﬂag) is set to "valid®, set a backlash compensation value.

This parameter is available for CP-9200SH version Na. 87921-90000-50200 and
later. :
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5. SERVQ PARAMETERS

5.2.2 Details of Servo Parameters for Setting

(Note)

Registers of different module numbers are not continuous.
If the module number is the same, the registers between the axes are continuous. Use subscripts
(1, J) in user programs with care.

(Example)

With FIW(OW)CO000i, where i = 0 to 255, the register number can be correctly read out.

With IW(OW}C000i, the register number can be correctly read and written within the register
range of module No. 1; IW(OW)C000 to IW(OW)COFF. Where i = 2586, it can not be correctly read

out. :
Table 5.5 Details of Servo Parameters for Setting
. Default
No. Name Register No. Setting range Contents
value
1 Run mode setting OWIT 00 Set the operation tode such as control mode, alarm reset,
({RUNMOD) These are bit configured. The table below indicates that bit configuration.
Bit 0 Speed control mode Valid when the counter mode selection (servo fixed parameter 0
(NCON) setting) is set to basic counter, Select the speed control mode.
Rafer to the suppl v explanation 1.
1 Terque control mode Valid when the counter mode selection (sorvo fixed parameter 0
{TCON) setting) is set to basic counter. Select the torque control mode,
Refer to the suppl y explanation 1.
2 Position control mede Valid when the counter mode selection (servo fixed parameter 0
{PCON) sctting) ia set to basic counter. Select the position control mode.
Refer to the suppl tary explanation 1.
3 Phase control mode Valid when the counter mode selection (servo fixed parameter o
{PHCON) setting) is set to basic counter. Select the phase control mode.
Refer to the suppl v expl jon 1.
4 Zaro point return mode Valid when the counter mode selection {servo fixed paramater 4]
(ZRN) setting) is set to basic counter. Select the zere point return mode.
Position control mode, which takes the zero point as its position
reference, results at the moment the zero point is detected. Thus, it is
necessary in advance to set at least the following parameters for the
position control mode: linear accelaration time setting (OWm0C ),
linear deceleration time setting {OWOD0D), position loop gain setting
(OWm10), deviation error detection value setting (OWOF ), and
positioning completion range setting {OWOE).
Refer to the supplementary explanacion 1.
5 Phase control test signal Used when the counter mede selection (servo fixed parameter o
{PHTEST) selting) ia set to hasic counter and in the phase contral mode, If
this bit is set ON, the phase reference generation operation and the
PT control operation result both become invalid (=0}. Operation in
this state is the same as the speed control mode with the averaged
and the settings for the acceleration and deceleration times are "0.%
6 Alarm clear ‘When this bit turns ON, the error status (Bit {) of the run status o
(ACR) {IW00), servo parameter seiting error (Bit 1), the A/D conversion
error {Bit 3}, and alarm (IL0022) are all cleared,
7 Phase reference generation | Used when the counter mode selection (servo fixed parameter 0
operation invalid setting) is set to basic counter, and in the phase control mode, If
{PHREF OFF) this bit is set ON, the operation result of the phase reference
generation operation becomes invalid (=0). The current position is
substituted as tha target position. The operation result of PI control
is valid. Ordinarily, set this Bit OFF to use it s an electronic shaft,
and ON to use it as an electronic cam.
-] Selection to use motion Set whether use or not use the motion command (OW 0 20). 0
command Valid when the selection to use motion command (seﬁm fixed
(MCDSEL) parameter) is set vo "USE (=1)".
This parameter is available for CP-92008H version No, 87921-9000
1-50200 and later.
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Table 5.5 Details of Servo Parameters for Setting (Cont'd)

Name

Register No.

Betting range

Contents

Default

value

Run mede setting
(RUNMOD)

Bit

g

Zero point return direction
selection
(ZRNDIR)

Sperifies the direction for zero point return when zero point return

maode or motion command zere point return {ZRET) (DEC 1+C-

pulse or C-pulse) is selected.

0: Zero point return ina negative direction (direction of
decreasing position pulses).

1: Zero point return in a positive direction {direction of increasing
position pulses).

Refer to 3.4.5 "Zero Point Return Control Mode” and the item (3} of

3.4.3 (8) “Zero point return (ZRET)".

0

10

Request for abaolute
position readout
(ABSRD)

If this bit is set ON, the absolute position data is read out from the
absolute value encoder. When the read out is completed, the
absalute position read out completion signal {Bit 10 of IW00)
turns ON.

Used when turning ON or OFF the aservo dri_ve power source while
CP-9200S8H is running. -

11

Count disabled
(CNTDIS)

The function differs depending on the counter mode selection (servo
fixed parameter setting). '

< Reversible counter / Interval counter >

Stops counting.

‘When this bit is ON, counting of the counter is stopped. Thus, in this
state even if pulses A and B are imput, the counter current position

| {ILog 08) will not be updated.

< Basic counters >

Compensates for fesdforward when switching the control mode. Use
to change control modes such as the speed control mode to position
control. When the feedforward gain (OWoall) is not "0, select to the
parameter to change the control mode smoothly. This function is
available for CP-82008H version No. 87920-90000-80206 and later.

12

Request for count value
preset

(PRSREQ)

Valid only when the counter mode selection (servo fixed parameter
setting) is set to reversible counter. When this bit is set ON, the
count preset data (ILO006) is preset to the counter. When presetting
is completed, count value preset completion (Bit 6 of TWmIOD) turns
ON. This can be used to set a desired value into the counter current
position (ILON0S). If this bit is *ON* when presetting is once
completed, even if counting preset data (OLIT06) is set in data
again, preset will not be executed, Thus, when the next preset is
performed, after setting this bit to "OFF" for more than one scan,
once again set it back "ON".
(Note) This bit is invalid when count disabled (Bit 11 of OWDOU) is
ON.

13

DI latch detection request
(DIINTREQ)

Valid only when the counter mode selection (servo fixed parameter
setting) is set to basic counter. When this bit is set ON, the current
position when the DI latch signal turns ON, is informed o D] latch
detection position monitor (ILOGE). When the DI latch detection is
completed, the DI latch completion signal (Bit 1 of IW0000) turns
ON_ If this bit is ON, when DI latch detection is once completed,
even if DI letch signal is input again, it will not be received. Thus,
for receiving the next latch, after setting this bit to "OFF" for more
than one scan, once again set it back "ON*,

14

Regquest for coincidence
detection *
(COINREQ)

‘When the coincident detection selection is set to "USE" and the
reference unit selection (BitD to 3 of servo fixed parameter No,17) is
set to "pulse” in the control using the motion command, setting this
Bit to "ON" turns the coincident detection signal (Bit14 of IWm 00)
when the coincident detection set value (OLm08) coincides with
the counter counting value.

The counter count value ¢an be learned from the position menitor
or the current value of the hardware counter (ILO08).

If this bit is ON when coincidence detection is once completed, even
if coincidence detection set values (O1DD8) is set in data agam,
coincidence detection will not be executed.

Thus, for performing the next coincidence detection, after setting
this bit to "OFF" for more than one scan, once again set it back
"ON™.

i5

Phase control integral reset
(IRESET)

Used when the counter mode selection {servo fixed parameter
setting} is on basic counter and in phase control mode. When this
bit is set ON, the PI control integral will resst.




5. SERVO PARAMETERS

Table 5.5 Details of Servo Parameters for Setting (Cont'd)

Name

Register No,

Setting range

Contents

Default

value

Serva drive run
command setting
(SVRUNCMD}

owlllo1

Sets the necessary run modes for the motion controf and the cutput signals from the VA module to

driver. This is bit configuration, The table below indicates that bit configuration,

the Serve

Bit

Servo ON
RUN)
(DO}

This is used as a servo ON signal for the driver when the counter
mode selection is set to *basic counter”. 17 is output from DOD
when SVCRDY IBmO07) is “ON" and this bit is *1".

Used as a genaral-purpose DO when the counter mode selection
(servo fixed parameter setting) is set to a reversible counter, an

interval ter, or frequency measu t

Refer to the supplementary explanation 1, 2, and 3.

DO

This is used as a general-purpose DO.

se DOO1 for connection to the machine.
The data set to this Bit is output from DO0L.
Refer to the suppl v explanation 3.

DOz

This is used as a general-purpose DO.

Tse DOOZ for connection o the machine.
The data set to this Bit is output from DOD2.
Reler to the supplementary explanation 3.

DO3

This is used as a general-purpose DO,

Use DOO3 for tion to the hi

The data set to this Bit is output from D003
Refer to the supplementary explanation 3,

D04

This is used as a general-purpose DO,

Use DOO4 for connection o the machine.
The data set to this Bit is cutput from DOD4.
Refer to the supplementary explanation 3.

DG5S

When "Use™ is selected on the coincid d ion function use
selection, this is used as a coincidence sutput DO. Set to “0” for this
case. When "non-use” is selected on the coincid detection

function use selection, it is used as general-purpose DO. The
coincidence detection fanction use selection in set in the Servo
Fixed Parameter Setting acreen.

Gtoll

Not used

12

Position reference value
selection

(USE_HUF)

Select a location to set the position reference data in the position
control mode using the motion eommand (OWm 20).
0: 'The position reference data is the data in OLm12. Set position
data for OLm 12.
1: The position reference data is in a pasition buffer,
Set a position buffer number for OLD12. The position data
must be stored in the specified position buffer beforehand.
Refer to 3.4.3 (4) "Position reference” for details.
This parameter is available for CP-9200SH version No. 87921-95000
0-50200 and later.

13

Speed reference value
selection
(SPDTYPE)

Select a register number and unit of speed reference vakue such as
feed speed, approach speed, creep speed in the position control
mode using the motion command (OWm 20).
0O Set the rapid feed apeed to OLOD20.
The setting unit of approach speed (OWLD 0A), and creep speed
{OWm10B) is 1 = 10* reference unit/min.
1. Set the rapid feed speed to OWm 15.
The setting unit of approach speed (OWm 0A), and creep speed
(OWDOB) ia 1 =001 %.
Refer to 3.4.3 (6) "Speed referance” for details.
This parameter is available for CP-9200SH version No. 87921-9000
-50200 and later.

14

Position reference type
{(XREFTYPE)

Select a data type for feed speed and position referenca data in the

position control mode using the motion command ((OWm 20),

0: The position reference (OLO0 12} is absolute position method.

1; The position reference (OL00 12) is adding incremental value
mathed.

Refer to 3.4.3 (4) "Position reference” for details,

This parameter is available for CP-9200SH version No. 87921-3000

G-850200 and later.
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Table 5.5

Details of Servo Parameters for éetting (Cont'd)

No,

Name

Register No.

Setting range

Contents

Default

value

Servo drive run
command setting
{(SVRUNCMD)

Bit 15

Zero point return

deceleration point Limit

awitch signal
(LSDEC)

Functions as a limit switch signal for ero point return in the zero
point return control mode and for zero point return of the motion
comimand zero point return (ZRET).

An external signal {DI signal captured by L10-01 module) must be
connected (programming) to OB 01F in the user program.

For zero point return, refer to 3.4.5 “Zero point return control
mode” and (3) of 3.4.3 (8) "Zera point return (ZRET)."

0

Positive torque
control setting

(TLIMF)

owloz

~32768 vo 32767

The meaning varies depending on the counter mode selection (servo fixed
parameter setiing). When the basic counter is selected, this setting is used
with the speed, position, phase control, or zero point return mode. For the VS-
866, positive torque [imit value is set with a positive value (in units of 0.01%),
For the SERVOPACK, the positive rotation current limit value is set with a
negative value (in units of 0.01%). When the reversible counter, interval
counter, or frequency measurement is selected, this setting can be used as a
geheral-purpose DIA. . i
The data set in this register are scaled by set value for the DIA autput voltage
when the torque Limit is 20(*, and output from CN1- to CN4-7 (1 to 4 axes).
The DfA output voltage when the torgue moanitor is 100% is set on the Servo
fixed Parameter Setting screen.

D/A output value

=(Positive torque limit set value X D/A output voltage when the torgue

himit is 100%)/10000
For example, taking the set value for /A output voltage when the torque limit
is 100% 1o be 3 V, and the positive torque limit setting to be 200% (=20000,
1=0.01%), (20000 X 3V)/10000 = 6V is output.

-30000
{:300.00%)

Negative torgue
control setting
{TLIMN)

OwW[Ik3

—32768 to 32767

1

The ing varies depending on the counter mode selection (servo fixed

parameter setting). When the basic counter is selected, this setting is used
with the speed, position, phase control, or zero point yeturn mode, For the VS-
BE66, negative torque limit value is set with a positive value (in units of 0.01%).
For the SERVOFPACK, the negative rotation current imit value is set with a
positive value (in units of 0.01%). .

In the torque control mode, this setting can be used a general-purpose D/A
converter, but is not used as a torque limit value.

When the reversible counter, interval counter, or frequency measurement is
selected, this setting can be used as a general-purpose D/A.
The data set in this register is scaled by set value for the I/A output voltage
when the torque limit is 100%, and output from CN1, CN2, CN3, and CN4-5(1
to 4 axes). The D/A output voltage when the torque monitor is 100% is set on
the Servo fixed Parameter Setting screen.
D/A output value =(Negative torque limit set value X /A output voltage
when the torque monitor is 1002610000
For exampile, taking the set value for D/A output voltage when the torque
monitor is at 100% to be 3 V, and the negative torque limit setting to be —
150% (=— 15000, 1=0.01%), (— 156000 X 3V)/10000=—4.5 V is output.

30000
(300.00%)

Positive speed
limit value setting

(NLIMF)

OWL04

0 to 32767

Valid only when the counter mode selection {servo fixed parameter setting) is
set to basic counter. Sets the positive apeed Limit val-ue in the speed, position,
and phase control, or zero point return mode. Set the positive speed limit value
in the position control mode at more than 110% of the speed reference setting
({OWm15 or OL22).

15000
(150.00%)

Negative speed
limit value setting
{NLIMHN)

OWIes

0 to 32767

Valid only when the counter mode selection (servo fixed parameter setting) is
set to basic counter.

Sets the negative speed limit value in the speed, position, phase control, or zero
point return mode. Set the negative speed limit value in the position contrel
maode at more than 110% of the speed reference setting (OWI15 or OLm22).

15000
(150.00%)




Table 5.5

5. SERVO PARAMETERS

Details of Servo Parameters for Setting (Cont'd)

No.

Name

Register No.

Setting range

Contents

Default

value

Zero point return
offset
{ABSOFF)

OL{Tlos

=2 4o 29-1

Used when the counter mode selection (servo fixed parameter setting) is set to
basic counter or reversible counter.

When on basic counter, only values set in this register can shift the position
information. Refer Lo the supplementary explanation §. Even though these are
valid during a RUN, use them with "OFF".

This register stores the data to configure the position control monitored by the
SVA module.

Special care should be taken since any mistake in settings of this register

infl the proceedi

Check if the data are correctly set before operation. QOtherwise, damage to tools

g mo

resulted from interference, and infury may be caused.

Refer to the supplementary explanation 4.

When on reversible counter, when the request for count value preset. Bit 12 of
OW00}) is "ON”, the value set in this register is preset as the count value of
the counter. When preset is completed, the count value preset completion (Bit 6
of TWODOO) turns "ON".

o

Coincidence
detection set value
(COINDAT)

oL o8

—2M 10 2]

When the coincidence detection function selection (servo fixed parameter
setting) is "use,” request for coincidence detection (Bit 14 of QW00) is "ON",
and the value of this register and the count value of the counter coincide, DG5
(CN1 to CN4-49: 1 to 4 axes) and the coincidence detection signal (Bit 14 of [W
000) turn "ON", The counter count value can be monitored from the position
monitor, or the current value of the hardware counter (ILO008).

Approach speed
setting
{Napr)

OWLL0A

0 to 32767

10

Creep speed
setting
(Nelp)

OW(LloB

G w 32767

Used when the basic counter is selected for the counter mode selection (servo
fixed parametar) in Zero point return mode or "zere point return (ZRETY" of motion
comnmand.
The setting unit differs depending on the speed reference value selection (OB
01D).
{1) When OB 01D=0 in “2ero point return (ZRET)" of the motion command,
1 = 10* reference unit/min
{n = number of digits below decimal point)
In units of pulse: 1 = 1000 pulses/min
In units of mm: 1 = 1 mm/min
In units of deg: 1 = 1 deg/min
In units of inch: 1 = 1 inch/min
(2) When OB 01D+ in "zero point return (ZRET)” of the motion command,
1=0.01 % (ratio to the rated motor speed)
{3) In zero point return mode,
1=10.01 % {ratio to the rated motor speed)
Refer to 3.4.3 (6) "Speed reference”, 3.4.5 "Zero Point Return Mode", and the item
{3) of 3.4.3 (8) "Zero point return (ZRET)".

11

Liner acceleration
time setting
{NACO)

OwllleC

0 to 32767

Seta the linear acceleration time when the counter mode selection (serve fixed
parameter setting) is set to basic counter, and in the speed, pesition contral, or
Zerg point retuyn mode, '

Set the acceleration time to reach from 0 % to 100% (rated motor speed),
Refer to 1.5.3 “Types of Acceleration/Deceleration™.

12

Liner deceleration
time setting

(NDEC)

oW oD

0 to 32767

Sets the linear deceleration time when the counter mode selection (servo fixed
parameter setting) is set to basic counter, and in the apeed, position control, or
2zero point return mode.

Bet the deceleration time to decelerate from 100 % (rated motor speed) to 0%
(rated motar speed).
Refer to 1.5.3 "Typea of A

explanation 2.

leration/Dk

ion" and tha suppl ary

13

Positioning range
seiting
(PEXT)

OWIII0E

0 to 65535

‘Used when the counter mode selection {servo fixed parameter setting) is set to
basic counter, and in the apeed, position control, or zero point return mode,
Set a range where the positioning completion signal (Bit 13 of IWm00) and
zaro point return completion signal (bit 15 of IWD00) are ON.

Refer to the explanation of TWm00.

10

14

Deviation error
detection value
seiting

(EOV)

OWLIKF

0to 65535

Used when the counter mode selection (servo fixed parameter setting) is set to
basic counter, and in the speed, position control, or zero point return mode.
Sets the limit which outputs the deviation error (Bit 0 of 'Wm00).

If this range is exceeded, the deviation error turns "ON". Position control is
activated with this value as deviation,

In CP-9200SH version No, 87921-90000-50120 and later, when this parameter
is set Lo "0¥, 2 deviation error is not detected.

68535
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Table 5.5

Details of Servo Parameters for Setting (Cont'd)

i Default
No. Name Register No. Setting range Contents
. value
15 [ Positioning loop oW o 0to 32787 Used when the counter mode selection {servo fixed parameter setting) is set to 300
gain settirig basie counter, and in the position or zero point return mode. {30.0)
{Kp) . Position loop gain determines the optimum value based on the rigidity of the
. machine. (The bigger the machine is, the faster the response is. But if too big,
overshooting i and the ‘hine vib )
If the rigidity is high, Kp = 50 to 80, but if low Kp = 20 to 50. Make settings
using these as guidelines and then adjust while observing the motion of the
machine. For example. for setting 50 as Kp, enter 500 {1 = 0.1) in this register.
16 {Feed forward gain OWl011 O 1o 200 Used when the counter mode selection {servo fixed parameter setting) is set to o
setting : basic counter, and in position control mede.
(KD If a certain level of feed forward gain is input, position control follow-up is
improved. Moreover, it also functions to prevent slackness in positioning.
Usually there are no problems at Kf = 0, but set the value in the range Kf =0
to 1.0 as required.
B For example, for setting Kf to 0.5. enter 50 (1 = 0.01) in this register.
17 | Position reference OL{Th? =2t 20— Sets the position reference value when the counter mode selection (servo fixed 14
setting (XREF) . parameter setting) is on basic counter, and in the position control mode.
or positicn * In the position control using the motion command (0B00 20), the meanings of
, set data differs depending on the position reference value selection (OBOD00C)
( and the position reference type (OB XE),
’ .- Refer to 3.4.3 (4) "Position reference”,
18 |Averaged number oW1 {1) Used when the counter mode selection {servo fired parameter setting) is set to ]
of cycles setting Travel a ging | basic , or freq t. Set for simple S-curve acceleration
(NNUM) filter and deceleration in the speed control and position control modes, when the
0to 255 basic counter is selected. However, it will lag by TeX N minute(s) until it

(0 =1=no filter)

@
Exponential
acceleration/
deceleration
0 to 32767

h li.near 1.
N=0 will be considered as N=1 (not averaged)
{Ts: High-speed scan setting time)
<In the speed control mode>
Calculates the transition average of speed reference values (Vr):

ion and d

Speed reference value=

ZVr
N

<In the position control mode>
Calculates the transition average of the pulses output with each scan
(& p) and maken the position reference value.

Position reference value with each u:an=£ﬁi2

Note that during operation {a non-zero speed reference is being output), if
control is switched to speed or position control from another control mode, the
averaging operation is not performed. Moreover, during operation (a non-zero
speed reference is being output), even if the number of times of averaging is
changed, the averaging operation is not performed,

<In the position control mode using the motion command (OWm 20y

Set a filter time constant wsing a travel averaging lter or an exponential
screleration/deceleration filter. ’

Note that the setting range differs depending on the filter type.

Set: the filter type at the Alter type selection (Bit4 to 7 of OWm 21).

Note that any change of filter time constant takes effect at the pulse output
completion (IBOD 152 is "ONT).

Refer to 1.5.3 "Type of AccelerationDeceleration”.

«<In the frequency measurement> :

Used in the transition averaging operation of detected frequencies when
frequency measurement is selected. This is about the same as when the
detection cycle of frequencies is lengthened (Time set for high-speed scan X
Value set for number of times of averaging). Realize that the response speed of
detected frequencies will lag by that amount of time. When the number of
times of averaging is modified, setting data is reflected at that point in time.
Use the setting for the average number of rotations in the frequency
measurement when the stability (average) of detected frequencies is
emphasized over response. For example, when the pulse counting method
selector is set to quadruple multiplication of A/B pulse type ("A/B typeX 47,
depending on the duty error of the encoder which is being used, there is often
instability for frequencies detected in low-speed area. In some of these cases,
by setting the average number of rotations (normally, double or guadruple), the
detected frequencies can be greatly stabilized,
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Table 5.5 Details of Servo Parameters for Setting (Cont'd)

No.

19

Name

Register No.

Setting range

Contents

Default

value

Speed reference
setting
(NREF)

OwlH15

—32768 to 32767

The meaning varies depending on the counter mode selection (servy fixed
parameter setting). When the basic counter is selected, this setting js used
with the speed, position. or phase control mode.
<In the speed eontrol>
Set the speed reference value in units of 0.01%.
<In the position control>
Set the steady state speed instruction value in units 0.01%.
<In the position control mode using the motion command (OW [ 20)>
When the speed reference value selection (OB 01D) is set to "17, the rapid
foed speed is set in units of 0.01 % (ratio to the rated motor speed).
Refer to 3.4.3 (6) “Speed reference”.
<In the phase control>
Set the standard speed reference value in units of 0.01%.
<In the reversible counter, interval counter, or frequency measurement™
Used as a general-purpose D/A.
The data set in this register are scaled by set value for the D/A cutput voltage
when the speed is 100%, and cutput from CN1- to CN4-3 (1 to 4 axes). The /A
output voltage when the speed is 100% is set on the Serve Fixed Parameter
Betring screen.
- D/A output value

=({Speed reference value X D/A puiput voltage when the speed is 100%)/

10000
For example, taking the set value for D/A output voltage when the apeed is at
100% to be 6 V, and the speed limit reference value to be 100% {=10000,
1=0.01%), (L0000 X § VV¥10000=6.0 V is cutput.

0

20

Phase offset
setting
(PHBIAS)

OLie

=2% 1p 2%-1

Sets the offset pulse numbers in units of 1 pulse when the counter mode
selection (servo fixed parameter setting) is set to basic counter, and in the
phase control mode. For example, for astting 100 pulses for offser pulses, set
100 in this register, Used for control systems with no rigidity and no gain can
be received to offsst the reference pulse.

21

Speed
compensation
setting
(NCOM)

OWLL118

-32768 to 32767

Sets the speed compensation value in units of 0.01% when the counter mode
selection (servo fixed parameter setting) is set to basic counter, and in the
phase control mode. For example, to set a 5% speed compensation, enter 500
(1=0.01) in this register.

22

Proportional gain
setting
(PGAIN)

Ow[I19

0w 32767

Sets the proportional gain of the PI control in units of .1 when the counter
mode selection (servo fixed parameter setting) is set to basic counter, and in
the phase control mode. For example, to set the proportional gain Lo 50, enter
500 {1=0.1} in this register.

300
(a0.0)

23

Integral time
setting
(Ti)

OWIhA

0 10 32767

Sets the integral tima of the PI control in units of 1 ms when the counter mode
selection (servo fixed parameter setting) is set to basic counter, and in the
phase control mode. For example, enter 300 {1=1ms) in this register to set the
integral time to 300 ms.

If 0 is set as the integral time, an integral resst occurs.

300
(300ms)

24

Torque reference
setting
(TREF)

OWO1B

—32768 to 32767

Sets the torque reference value in units of 0.01% when the counter mode
selection (servo fixed parameter setting) is set to basic counter, and in the
phase contrel mode.
The data set in this register are scated by sst value for the D/A output voliage
when the torque limit is 100%, and output from CN1- to CN4-7 (1 to 4 axes).
The D/A cutput voltage when the torque Limit is 100% is set on the Servo fixed
Parameter Setting screen.

D/A output value

=(Torque reference value X D/A output voltage when the torque limit is

1005310600
For example, taking the set value for I/A output voltage when the torque limit
is at 100% to be 3 ¥, and the reference value to be 50% (=5000, 1=0,01%), (5000
3 VH10000=1.5 V is cutput,
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Name

Register No.

Setting range

" Contents

Default

value

25

Speed limit
setting

(NLIM)

OWLNC

-32768 to 32767

Sets the speed limit value in units of 0.01% when the counter mode selection
(servo fixed parameter setting) is set to basic counter, and in the phase control
mode. The data set i this register are scaled by set value for the IJA output
voltage when the speed is 100%, and output from CN1- to CN4-3 (1 10 4 axes).
The "D/A output voltage when the speed is 100%" is set on the Servo Fixed
Parameter Setting screen.

D/A output value

=(Speed reference value X D/A output voltage when the speed is 100%)/

10000
For example, taking the set value for D/A output veltage when the speed is at

1500
(150.00%)

26

Bias speed for
exponential
acceleration/
deceleration
{EXPBIAS)

OWD

0 to 32767

100% to be 6 V, and the speed limit value to be 150% (=15000, 1=0.01%),
(15000X 6 V)/10000=9.0 V is qutput. '

Set a bias speed at exponential acceleration/deceleration with bias in the
pesition control mode using the motion command (OW[T] 20).

However, the data changed with the RUN "ON" will not be reflected. To
change the data, set the RUN to “OFF.

When an exponential acceleration/deceleration without bias, set to "0". Refer
te 1.5.3 "Type of Acceleration/Deceleration” for details.

This parameter is available for CP-9200SH version No. 87921-90000-50200
and later.

27

Offset pulse
setting
(PULBIAS)

OQLINE

-l 21

Used when the counter mode selection {servo fixed parameter setting) is set to
baaic counter, and in the phase contro) mode.

<In the position control mode>

Set the number of vifset pulses in units of 1 pulse.

«<In the position control mode using the motion command (OWOD 20)>

When SVCRUN (lBEIJIBOB) is "ON" and "in machine lock” (IBm 170) is "OFF™,
the pulse amount (1 = 1 pulss) set in this register is output as an offset pulse,
The pulse amount set in this register is output regardless of the pasition
information manitored by the SVA module.

It is used in the case that the reference pulse should be corrected such as for
backiash compensation amount.

For example set 100 in this register to set 100 pulses for offset pulses. The
pulse amount (1=1 pulse) set in this register is8 output with each scan after
adding it to the reference pulse.

The large pulse amount set in the register may cause power swings, set it with

care,

28

Motion command
code
(MCMDCODE)

OwWz0

0 to 65535

Used when the counter mode selection (servo fixed parameter) ix set to "bhasic
counter”, and i1 the position control mode,

This parameter is valid only when Bit 7 (selection to use motion command) of
servo fixed parameter No.14 ~Additional function selection” is set o "USE (=
1)" and Bit 8 of servo parameter for setting "operation mode (OWD 00) is set to
"1 (Use OWm 20)". ]

Set & mation function sueh as o move instruction to be used.

For move instruction, there are positioning (POSING), zero point return
(ZRET), interpolation (INTERPOLATE), constant speed feed (FEED) and
constant step feed (STEP), ete, .

The interpolation #nd segment (END dF_INTERPOMTE) is for system use.
Therefore, it will not be used on customer's side.

Refer to the item {1} *Positioning™ to (8) "Zero point setting” of 3.4.3 (8) for
details.

This parameter is available for CP-92005H version No. 87921- 90000 -50200
and later.
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Name

Register No.

Setting range

Contents

Default

value

29

Motion command
control flag
MCMDCTRL)

oW1

Set an auxiliary function of motion command.

Bit

4]

Momentary stop of
command

(HOLD)

Used when the counter mode selection (servo fixed parameter) is
set to "basic counter” in the position control mode using the motion
command (OW 1 2¢),

Valid when the positioning or the constant step feed is selected for
mation command (OW[T] 20).

When this Bit is turned *ON" while the axis is moving, the axis is
decelerated to stop. When the momentary stop is completed, the
momentary stop completion (IB{IJ 161) is turned "ON",

Returning this Bit to "OFF" status at this stage cancels the
momentary stop to resiart the positioning operation,

Refer to the corresponding item of each motion function for
momentary stop.

This parameter is available for CP-92008H version No, 87921-9000
0-50200 and later.

Abort command
(ABORD)

Used when the counter mode selection (servo fixed parameter) is
set to "basic counter” in the pesition control mode uging the motion
command {OW [ 20).

Valid when the positioning, the zero point return or the constant
step feed is selected for motion command (OW (] 20).

When this Bit is turned "ON" whilae the axis is moving, the axis is
decelerated to stop.

During aborting process, BUSY (1B} 150) is turned "ON" and
turned "OFF” when it is completed,

Refer to the corresponding item of each motion function for details.
To abort the constant speed feed, satting NOP for the motion
command performs the same function.

This paramster is available for CP-9200SH version No. 87921- 5000
{1-50200 and later.

Direction of movement
(DIRECTION)

Used when the counter mode selection (servo fixed parameter) is
set to "basic counter” in the position control mode uaing the mation
command (OWII 20).

Valid when the constant speed feed or the constant step feed is
salected for motion command (OWID 20).

Specify the direction to move.

O forward rotation

1: reversed rotation

This parameter is available for CP-92005H version No. B7921-9000
0-80200 and later.

0
(forward
rotation)

Reset first lag
(LAGRST)

Used when the counter mode selection (servo fixed parameter is
set to “basic counter” in the position control mode or zero point
return mode.

In position loop, turning this Bit to "ON" resets the first lag.

This performs the same operation s when the first lag time
constant {OW [0 37) is set to "0~ .

This parameter is available for CP-9200SH version No. 87921-9000
1-80120 and later.

4t0 7

Filter type selection
(FILTERTYTE)

Used when the counter mode selection {servo fixed parameter) is
set to "basic counter” in the position contrel mode using the motion
command (OW (] 20).

Select a type of accoleration/deceleration filter.

0: No filter

1: Exponential acceleration/deceleration filter

2: Travel averaging filter

When it is set 10 either 1" or *2", the filter time constant
(OW[E]14) is valid.

Refer to 1.5.3 "Type of Acceleration/Deceleration”

This parameter iz available for CP-92005H version No. 87921-8000
[1-80200 and later.

{No
filter)
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Table 5.5 Detaiis of ServoParameters for Setting (Cont'd)

No.

Name

Register No.

Setting range

Contents

Default

value

29

Motion command
control flag
(MCMDCTREL)

Bit 8

Position loop P/P] switching
(POS_PPD)

Used when the counter mode selection (servo fixed parameter) is
set ta "basic counter” in the position control mode or zero point
return mode. ! .

Set whether P control or PI control is used for pesition control.

0: P control )

1: PI control.

Normally, set to "0 (P control)™.

This parameter is available for CP-92005H version No. 87921-9000
{1-50110 and later.

0

(13
control)

Integral reset for position
control

(POS_IRST)

Used when the counter mode selection (servo fixed parameter) is
set to "basic counter” in the position control mode or zero point
return mode. '

When position loop is used for PI control {refer to Bit8 of
OW[X121), turning this Bit "ON" resets PI control integration.
This parameter is available for CP-9200SH version No. 8§7921-8000
[1-50110 and later.

10

Speed offset for position
control (OW (I 18) valid =
{NCOMSEL}

Used when the counter mode selection {servo fixed parameter) is
set to "basic counter” in the position control mode or zero point
return mode.

When this Bit is turned "ON", tha data set at the Speed
compensation setting (OW 1118} is added to the position loop
operation value as the speed compensation amount (1 =0.01 %).
Refer to Chapter 4 "Control Block Diagram™.

This parameter is available for CP-92008H version No, §7921-9000
0-50110 and later. )

11

Not used

Set to 0",

12

Reversed rotation side Jimit
signal for zero point return
(LMT_L)

Used when the counter mode selection (servo fixed parameter) is
set to "basic counter” in the position contrgl mode using the motion
command (OWIT120), .

In "zero point return (ZRET)", it functions as reversed rotation side
limit signal.

Accordingly, it is necessary to connect (program) an external signal
(DI signal received through LIO-01 module, etc,} to OB 21C in
the user program.

Refer to the item (3) *Zero point return (ZRET)"of 3.4.3 (8) for "zexo
point return (ZRET)".

This parameter is available for CP-9200SH version No. 87921-9000
[0-80200 and later.

13

Forward rotation side limit
signal for zero point return

(LMT_R)

Used when the counter mode selection {(sexrvo fixed parameter) is
set. to "basic counter” in the position control mode using the motion
command (OW [1]20).

In *zero point return (ZRET)", it functions as forward rotation side
limit signal. :

Accordingly, it is necessary to connect {program) an external signal
(DI signal received through LIO-01 module, ete,) to OBID 21D in
the user program.

Refer to the item (3) "Zero point return (ZRET)"of 3.4.3 (8) for "zero
point return (ZRET)".

This parameter is available for CP-9200SH version No. 875215000
[1-80200 and later.

14

Position buffer write in
(BUFF_W)

Used when the counter mode selection (serve fixed parameter) is
set to "basic counter” in the position contm‘l mode using the motion
command (OW 020,

When this Bit is turned "ON", the data set in the position buffer
write-in data {OL{I13A) is stored in the position buffer set in the
position buffer aceess No. (OL[J]38) as an absolute position data.
Refer to 3.1.3 "Position Reference”.

This parameter is available for CP-9200SH version No. 87921-9000
[1-80200 and later.

15

Position buffer read out
(BUF_R)

Used when the counter mode selection {servo fixed parameter) is
set to "basic counter” in the position control mode using the mation
command (QW120).

When this Bit is turned "ON", the data is read from the position
buffer specified by the position buffer access No. (GL[1]38) and
stored in the position buffer read-out data (ILOC 28).

Note that it takes 2 scans from issuing the read-out command
(turning this Bit *ON") to storing the data in the position buffer
read-out data (IL[T]28).

Refer to 3.1.3 "Position Reference”,

This parameter is available for CP-9200SH version No. 87921-9000
0-50200 and later.
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Table 5.5 Details of ServoParameters for Setting (Cont'd)

No.

Name

Register No.

Setting range

Contents

Default

value

30

Rapid feed speed
EV)

OL[T12z

Oto2-1

Used when the counter mode selection (servo fixed parameter) is set to "basic
counter” in the position control mode using the motion command (OWCL120).
When the speed reference value selection (OBI]01D) is set to "0", set a rapid
feed speed in 10" reference unit/min (n: number of digits below decimal point).
In units of pulse: 1 = 1000 pulses/min

In units of mm: t = 1 mm/min

In units of deg: 1 = 1 deg/min

Ia units of inch: 1 = 1 inch/min

This parameter is available for CP-92005H version No. £7921-9000]-50200
and later.

0

31

External
positioning travel
distance
(EXMDIST)

OLO24

—2% ¢ 29—

Used when the counter mode selection (servo fixed parameter) is st to "basic
counter” in the position control mode using the motion command (OW[T)20).
Set a distance from the input of latch signal {external positioning signal) until
the axis stops at the external positioning (EX_POSING).

This parameter is available for CP-92005H version No. 87821-90000 -S0200
and later.

32

Distance to stop
(STOPDIST)

OLO26

-2 1p 231

Used when the counter mode selection (servo fixed parameter) is set to "basic
counter” in the pesition control mode using the motion command (OW[IJ20).
Valid when the interpolation is set for the motion command (OW (I 20).
This parameter is for system use. Normally, set to *0".

This parameter is available for CP-9200SH version No. 8792190001 -80200
and later.

33

STEP travel
amount
(STEPR)

OL[I28

Oto 28]

Used when the counter mode selection (servo fixed paramater) is set to “basic
counter” in the position control mode using the motion command (OW[IJ 20).
Valid when the constant step fesd is set for the motion command (OW(]20).
Set a travel amount in 1 reference unit. Refer to 3.4.3 (1) *Reference unit* for
more information about refernce units.

This parameter is available for CP-92008H version No. 87921-9000 3 -50200
and later.

34

Zero point return
final travel
distance
(ZRNDIST)

OL[I2A

-2% tg 2%1

Used when the counter mode selection (servo fixed parameter) is set to “basic
counter” in the position contrel mode using the motion command (OW[I 20).
Valid when “zero point return (ZRET)" is set for the motion command (OW[I]
201

After a valid zero point pulse has been detected, the axis moves for the distance
set in this register and stops. The position the axis stops becomes the origin of
machine ¢oordinate system.

Refer the item (3) "Zero point return (ZRET)" of 2.4.3 {8) for "zero point return ,
(ZRETY".

This paramater is available for CP-9200SH version No. 8792190000 -50200
and later.

35

Override

V)

owzc

0 to 32767

Used when the counter mode selection (servo fixed parameter) is set to "basic
counter” in the position control mode using the motion command (OWI 20).
Set an override value when the override selection (Bit9 of motion controller
function selection flag) of motion fixed parameter is set valid.

"Override” represents the function that changes & feed speed set value to use,
Actually, the result of & multiplication (100% = 1) of the npeed reference sot
value by the set value in this register is taken as the apeaed reference.
However, this is invalid for approach speed and creep speed.

This parameter is available for CP-9200SH version No. 87921-9000[1-S0200

and later.

36

Position
manitoring contrel
flag

(POSCTRL)

ow{X2D

0 to 656535

Select a function for the position information monitored by the SVA module.
Bit configuration.
The bit configuration is described below.

Bit 4]

Machine lock mode setting

MLE)

Used when the counter mode selection (servo fixed parameter) is
set to "basic counter” in the position control mode using the motion
command (OW20),

In this mode, the motion command is normally executed and the
position information such as ILI02 are updated, however, the
actual control axis is locked and does not move.

Any change in this Bit becomes valid at the pulse output
completion (IB[1] 152 ia "ON*),

This parameter is available for ©P-92005H version No. 87921-9000
[-80200 and later.
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5. SERVO PARAMETERS

Table 5.5 Details of ServoParameters for Setting (Cont'd)

Defaule
No. Name Register No. Setting range Contenta
value
40 | Zero point pesition OW33 0 to 65535 Used when the counter mode selection (servo fixed parameter) is set to "basic 0
output width counter™ in the pesition controt mode using the motion command (OWX] 20).
(PSETWIDTH) Set the range of zero point position.
The zero point position IB[L1171) is turned *ON" when 0 = (Machine
coordinate system reforence position (IL00 18)) £ Zero point position output
width and in zero point return completion status (TBIT1156 18 "ON").
This parameter iz available for CP-9200SH version No. 87921-9000[0 -50200
and later.
41 | Positioning OwW[IJ34 0 w 65535 Used when the counter mode selection (servo fixed parameter) is set to "basic [
completion check counter® in the position control mede using the motion command {(OW{I] 20).
time Set the limit value (1 = Lms) to detect the positioning time over (Bit6 of IL[J
{(PSETTIME) 22).
If the positioning completion signal (Bit13 of TW [ 00) is not turned "ON"
when the time sxceeds this range after the pulse output completion (Bit2 of TW
{1115 is turned “ON"), a positioning time over occurs.
When it is set Lo "0, this check is not performed.
‘When a positioning time aver is not to be detected, set to "0".
This parameter is avatiable for CP-9200SH version No. 87921-9000[1-80200
and later.
42  |Integral time for Ow I35 0 to 32767 Used when the counter mode selection {servo fixed parameter) 18 set to "basic 0
position control counter” in the position control mode or zero point return mode.
{PTY) Set an integral time {1 = lms) when pasition loop ie used in PL control {refer to
Bit8 of OW[I121).
When it is set to “0", integral operation is uot performed.
This paratneter is available for CP-92005H version No. 87921-90000-50110
and later.
43 | Integral upper OwiIl3e 0 to 32767 Used when the counter mode aelection (servo fixed parameter) is set to "basic 0
and lower limits counter” in the position control mode or zero point return mode.
for pesition control Set integral upper and lower limits when position loop is used in PI control
(ILMIT} (refer to Bit8 of OW[IJ21).
The integral outyut value that exceeds the range, is limited to these values.
This paremeter is available for CP-9200SH version No. 87921-8000[]-50110
and later.
44 | First 1ag time ow[I]37 0 to 32767 Used when the counter mode selection (servo fixed parameter) ia set to "basic 0
constant counter” in the poaition control mode or zero point return mode.
{LAGTI) In position loop, set the first lag time constant {1 = Ims).
When it is set to 0, the first lag operation is not performed.
This parameter it available for CP-92005H version No, 87921-900001-50120
and later.
45 | Encoder position Ow[Ias ~29 g 231 Used when the counter mode gelection (servo fixed parameter) is set to "basic 0
lowest 2 words at counter” in the position control mode uaing the motion command (OW[1T] 20).
power off This parameter is used for the following two methods,
(eposl) ox {1) Encoder position, lowest 2 words at power off
Position buffer Valid when the encoder selection of servo fixed parameter is set to "absolute
access No, encoder (=1)" and the axis selection (Bit5 of mation controller function

selection flig) of servo fixed parameter is set to "infinite length axis (=1).
‘When the request to LOATD ABS system infinite length position monitor
information (Bit2 of OW [ 2D) is turned "ON", the data set in this
parameter is taken as the encoder position lowest 2 words at power off.
(2) Position buffer access No.
When the position buffer write-in (Bit14 of OW [0 21} or the position buffer
read-out (Bit15 of OW[I 21) is turned "ON", the data set in this parameter
is taken as the position buffer access No.
In this case, the setting range ia 1 to 256,
Invalid when it is set to "0".
This parameter is available for CP-92005H version No. 87921-9000[]-50200
and later.
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Table 5.5 Details of ServoParameters for Setting (Cont'd)

No.

Name

Register No.

Setting range

:  Contents

Default

value

46

Encoder position
highest 2 words at
power off

(eposH) or
Position buffer
write-in data

- OL[J3A

~2¥ 10 27-1

Used when the counter mode selection {servo fixed parameter) is set to "basic

counter” in the position control mode using the maotion command (OWED 20).

This parameter is used for the following two methods.

(1) Encoder position highest 2 words at power off
Valid when the encoder selection of servo fixed parameter is set to “absolute
encoder {=1)” and the axis selection (Bit5 of motion controller function
selection ftag) of servo fixed parameter is set to "infinite length axis (=1).
When the request 1o LOAD ABS systern infinite length position monitor
information (Bit2 of OW D 2D} is turned "ON", the data set in this
parameter is taken as the encoder position highest 2 words at power off,

(2) Position buffer write-in data
When the position buffer write-in (Bit14 of OW[]] 21} is turned "ON", the
data set in this parameler is written into the position buffer specified by OL
038 as the absolute position data.

This parameter is available for CP-92005H version No. §7921-9000 3 -50200

and later.

o]

47

Pulse pesition
lowest 2 words at
power off
{aposL)

OLII3C

—2% to 291

Used when the counter mode selection (serve fixed parameter) is set to “basic
counter” in the position control mode using the motion command (OW[1129).
Valid when the encoder selection of serve fixed parameter is set to “absolute
encoder” and the axis selection (Bit$ of motion controlier function selection
flag) of servo fixed parameter is set to "infinite length axis (=1)".

.| When the request tc LOAD ABS system infinite length position monitor

information (Bit2 of OW[J]2D) is "ON", the data set in this parameter is taken
as the pulse position lowest 2 words at power off.

This parameter is available for CP-9200SH version No. 87921-9000(]-50200
and later.

48

Pulse position
highest 2 words at

power off
{aposH)

OL[2E

—2% 10 281

Used when the counter mode selection (servo fixed parameter) is set to “basic
counter™ in the position control mode using the motion command (OW L] 20).
Valid when the encoder selection of servo fixed parameter is set to “absalute
encoder” and the axis selaction (Bit5 of motion controller function selection

ftag) of servo fized parameter is set to “infinite length axis (=1)".

When the request to LOAD ABS system infinite length position monitor
information (Bit2 of OW[I}2D) is "ON", the data set in this parameter is taken
as the pulse position highest 2 words at power off.

This parameter is available for CP-8200SH version No. 87921-90000] -50200
and later.

[Supplementary explanations]
1. When the counter mode selection (servo fixed parameter setting) is set on the basic counter, for run

mode settings (OW[1100), and the Servo drive run command (OW[J[} 01), the priority order is as
follows. Thus, if all are turned ON at the same time, the control mode with the highest priority
order is activated.

(High) Priority order (Low)
RUN=>ZRN>NCON=>TCON>PCON>PHCON

. When the counter mode selection (servo servo fixed parameter setting) is set on the basie eounter,

if the RUN signal (Bit 0 of OW[[]01) turns OFF during operation, the operation of machine is

. different depending on the control mode.

- If position, speed, phase control, or zero point return mode is currently selected, the machine
will decelerate according to the linear deceleration time (OW[IL]JOD) set from the current speed
reference. During that time the RUN signal stays ON. When deceleration stop is completed (a 0
is output as deceleration reference), to the Servo driver, the VS-866 outputs a RUN signal, while
the SERVOPACK outputs OFF as a Servo ON signal from terminals CN1- to CN4-22. In other
words, even if the RUN signal is turned OFF, the machine will decelerate following the linear
deceleration time and the VS-866 will output a RUN signal while the SERVOPACK will output
ON as a Servo ON signal until 0 is output for the speed reference.

- In the torque control mode, if the RUN signal turns OFF, a 0 is output immediately as speed
reference. The VS-866 then outputs a RUN signal, while the SERVOPACK outputs OFF as a
Servo ON signal.

Parameters (OW U 02, OWE 03) related to torque control settings and the torque reference
setting (OW{J[J1B) will continue to output setting data regardless of whether the RUN signal is
ON or OFF.
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3. An example of a general-purpose DO used as an output to servo driver is shown below.
Since it is a general-purpose DO, it can be used in different applications depending on the
system.
Note that DO5 can be used as a general-purpose DO only when the coincident detection function
is not used. '
Use the sensor ON signal (SEN) to connect the other specific signal (DOB).

Name Connection to VS-866 Connection to SERVOPACLK
DOO Run (RUN) Servo ON (SV-ON)

DO1 Torque control selection (TSEL) Proportional control (P-CON)

DO2 Emergency stop (EMG?*) Reversed rotation over travel (N-OT*)
DO3 Run ready (RDY) Forward rotation over travel (P-OT*)
DO4 Failure reset (RST) Alarm reset (ALM-RST)

DO5 ASR integral reset (IRST) Not used

* Logical value; set "OFF" when such a phenomenon is to be cecurred.

4. How to use the reference point zero position offset when the counter mode selection (servo fixed
parameter setting) is set on the basic counter is explained below.
When used with applications to rotate the absolute encoder in a single direction.
We have prepared user functions which manage absolute position using reference point zero
position offset settings (OL[]J 06) of the servo parameters.
(2 When initializing the absolute value encoder.
Simply by short-circuit between R-S, the pulse cannot be reset within a single revolution. For
example, if the device stops after 95.5 revolutions, even if the absolute value encoder resets (R-
S is short-circuited), and a initial incremental pulse appropriate for 0.5 revolutions is
transmitted. Thus the position monitor (IL[IJ08) does not register "0" but position data
~ appropriate for 0.5 revolutions is reported. At that point, since the position monitor registers
0, make the following settings.

<Assumptions>
After initializing the absolute encoder (R-S is short-circuited), and activating the CP-9200SH,
transmit a 120-pulse initial incremental pulse. The position monitor displays 120.

<Counter measures>
Adjust with the zero point position offset. When -120 is set as the zero point position offset, the
position monitor registers 0. However, when the power of the CP-9200SH is interrupted, the number
which was set in the zero point position offset will be reset to "0". We recommend setting using the
method shown in Drawing A (Startup processing drawing).

(Example 1) In DWG.A -
FOLC006 — 0000000120= 0OLC006

(Example 2) In DWG.A
FOLCO0O6 — DLO0022 = OLC006

Here using the CP-9200SH programming panel, open the register list screen, and set DL00022 to
120. Since DL00022 (D register of DWG.A) has a battery backup, once it has been set, this program
will automatically be executed whenever the CP-9200SH is turned ON, and -120 will be set into
OLCO006.

In this example, we used DL00022, other D registers (DLOJ) or M registers MLODTOO) may
be used.

Each time the absolute encoder is initialized (R-S short-circuited), the initial incremental pulse of
less than one revolution changes, so the —120 figure must be changed each time. In example 1,
there is no need to change the user program, we simply changed the register data on the programming
panel. For repeating machine, the example of number 2 is much more convenient.

5. When "Use" is selected for the motion command code usage selection (servo fixed parameter) and "1

(=valid)" is selected for the motion command code valid (OB[1C 008).
For other than the above, use pulse as a unit.
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5.2.3 Details of Servo Parameters for Monitoring
{Note) : ‘

(i, j} In user programs with care,
(Example)

Registers of different module numbers are not continuous.
If the module number is the same, the registers between the axes are continuous. Use subscripts

With | IW(OW)C000i, where i = 0 to 255, the reglster number can be correctly read out.
With IW(OW)CO0001, the register number can be correctly read and written within the register
range of module No. 1; TW(OW)C000 to IW(OW)COFF. Where 1 2 2586, it can not be correctly read

out.
Table 5.6 Details of Servo Parameters for Monitering
Ne. Name Register No. Setting Range Contents
1 | Runstatus " IWoo Informs of the run status of the SVA module. Is in bit configuration. The table below shows that bit
(RUNSTS) configuration.
Bit ) Deviation error In the position control mode, the zero point return control mode, or the phase
{EOVER) control mode, when the position deviation (ILLTI0A) exceeds the deviation error

detection value setting (OW[I10F), this Bit turns ON.

Since the control continues as it is, when processing for an application such as
emergency stop is necessary, monitor this Bit and create a user program that
executes another process.

The possible causes that this Bit turns ON: .

{1) The value set for the deviation error dstection (OW[DOF) is too small.

{2) The motor is not rotating.

(3) The load of machine system is toc heavy to perform the motion as commanded.
When this Bit turns ON, the LED of $VA module displays ", " (1st axis), *|_"(2nd
axis), *[]"(3rd axis) and "L|*(4th axis).

Clear the "deviation error” and when the slarm clear (Bit6 of OWEI:NI_)O) is ON, the
display will be tyrned "QFF™.

1 Servo parameter setting
4rror
(PRMERR)

When a value that exceeds the setting range is set for the servo parameter for
setting (OWEI100 to OWLT]3F), this Bit turns ON.

In this case, the last servo parameter number that causes the setting range error
is informed to the range exceeding parameter No. (IW [0 OF).

2 Servo fixed parameter
setiing error
(FPRMERR}

When a value that exceeds the setting range is sat for the servo fixed parameter,
this Bit turms ON.

In this case, 100 added to the last servo fixed parameter that causes the setting
range error is informed to the range exceeding parameter No. (WO OF).

This Bit turns *OFF” automatically when a correct servo fixed parameter is set
through CP-717.

3 A/D conversion error
(ADER)

This Bit turns ON when the A/D converter does not operate normally. Clear the
AM conversion error status, and when the alarm clear (Bit6 of OWLI100) is turned
“QN", this Bit turns "OFF*.

Even if this Bit is "ON", the control will be executed, but the analog monitor
value will not be updated.

The LED display is the same as the *Deviation error” (BitD of TWI100).

Since a hardware failure can be suspected, replace the SVA module.

4 Cumulated number of

" | rotations reception error
(When absolute encoder is
used)

(PGER)

When the counter mode selection (servo fixed parameter) is set to the basic counter
and an absghite encoder is used, at power up with the request for absolute position
readout (Bit10 of OW {I]00) "ON", the absolute position is received by serial
transmission.

In this case, if a reception error occurs, the transmission is retried four times. If
a normal reception is not succeeded after all, this Bit turns ON,

‘When this Bit turns ON, the control for this axis is cut off.

(This results in the same state as when the axis use selection of servo fixed
parameter is set to "NOT USE" (=0).) The LED display is the same as the
"Deviation error” (Bitd of TW[1100).

The possible causes that this Bit becomes "1™

(1) The absolute encoder has not been initialized.

(2) Cable failure

5 Not used

(3) Hardware failure in Servo driver, absolute encoder, or SVA module.

6 Count value preset
completion
(PRESET)

Valid only when the counter mode selection {servo fixed parameter) is set to the
reversible counter. When the request for count value preset (Bit12 of OWLIJ00)
is "ON", the count value completion turns "ON". )
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5. SERVO PARAMETERS

Table 5.6 Details of Servo Parameters for Monitoring (Cont'd)

No. Name Register No. Setting Range Contents
1 Run status Bit ki Servo concroller ready This Bit turns "ON” when the SVA module is ready to run.
{RUNSTS) {SVCRDY) The possible causes that this Bit turns "OFF":
{1} A critica) error occurs.
(2) The axis use selection (servo fixed parameter) is set to "NQOT USE".
(3} Serve fixed parameter setting error
(4) Cumulative number of rotations reception error
(5) While changing a servo fixed parameter
! (6) While reading out the absolute position from the absclute encoder
8 Servo controller running Valid only when the counter mode selection (servo fixed parameter) is set to “Basic
(SVCRUN) counter®,
This Bit turns "ON" when SVCRDY (IB[I1007) is "ON", and one of speed control
mode (OB{I1000), torque control mode (OBLI1001), position control mode (OB
[J002), phase control mode (OBLI]003) and zere point return mode (OB 004)
15 "ON", and the servo ON (OB0010) is "ON".
In position control mode using the motion command (OW{I120), when an alarm
occurs even if ¢his Bit is "ON", issuing a motion command does not move the axis.
Clear the alarm and set the motion command to "NOP® for more than 1 scan,
then set the motion command again.
9 Information of rotating Valid only when the counter mode selection {servo fixed parameter) is set to *Basic
direction selection when counter” and an absolute encoder is used.
using absolute encoder Turns "ON" when the rotation direction selection of servo fixed parameter is set
(DIRINV) to "Positive”, and turns "OFF* when set to "Negative”.
10 | Absclute position readout Turns "ON* when the counter mode selection (servo fixed parameter) is se to
completion signal “Basic counter” and the ahsolute position readout request (Bitt of OW[I300) is
{ABSRDO) "ON" and the absclute position data readout from the absolute encoder is
completed.
If an error occurs, the cumulative ber of rotations exvor (Bitd of IW
{1300} turns "ON".
11 DI latch completion signal | Turns *ON" when the counter mode selection {(servo fixed parameter) is set to
(DIINT) "Basic counter® and the DI latch detection request (Bit13 of OW 12 00) is "ON"
and the DI signai is being input.
Further, the current position at that time is informed to the position monitor at
Dl latch detection (ELL 086),
12 Feedback pulse 0 Indicates that there is not feedback pulse. Thus, this Bit normally turns *ON"
(FBPO) when the motor is not rotating.
If this Bit stays "ON" even though a refarence is output, it can be that the feedback
signal line from PG is disconnected.
13 | Positioning completion Turns "ON" when positioning is completed in the position control mode,
signal {1) When the motion command is not used
{POSCOMP) This Bit turns "ON" when | Current value (IL[TI8) — Position reference value
(0L 12) | < Positioning completion range (OW[L]0E)
{2) When the motion command is used
This Bit turns "ON" when the pulse output completion (Bit2 of IW[I] 15) is
"ON"and | Current value (IL[T108) - Machine coordinate system reference
position (IL[X]18) | £ Pasitioning completion range (OW [0 0E)
14 Coincidence detection signal | Turns "ON" when the coincidence detection function (servo parameter for setting)
(CNTCOIN} is selected to "USE" and the coincidence detection request (Bit14 of OWII00) is
"ON" and the coincidence detection set value (IL{T]08) and tha count value
coincide.
‘The count value can be known from the position menitor or the hardware counter
15 Zero point return current value (EL[T 08),
completion signal Turns "ON" when zero point return is completed in the zero point return mode.
(ZRNC) Actually, this Bit turns "ON" when | Current valus (IL[TJ08) — Zero point position
. | S Positioning completion range (OW [T10E).
2 | Servodrive status wiOo1 Informs the status of input signal and general-purpose DI signal from the servo driver.,
(SVSTS) These input signals are not used to control inside the SVA module.
Use them for control in user program if required.
The bit configuration is as fellows,
Bit 0 General-purpose DI Informs the status of DIGO signal.
(DI Refer to the supplementary explanation 1.
1 General-purpose DI Informa the status of DIOL signal.
{DI1) Refer to the supplementary explanation 1.
2 General-purpose DI Informs the status of DIOZ signal.
D12) Refer to the suppl v explanation 1.
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Table 5.6 Details of Servo Parameters for Monitoring (Cont'd)

No. Name Register No. Setting Range Contents
2 | Servo drive status Bit 3 General-purpose DI Informs the status of D103 signat.
(SVSTS) @13} Refer to the supplementary explanation 1.
4 to 15 | Not used
3 | Target position Loz -2 g 2¥-1 Informs the calculated position of machine coordinate system monitored by SVA
manitor ’ module.
PTé) Generally, the position data informed to this register becomes the target
position at each scan. .
Refer to 3.4.3 (5) "Position monitor” and the supplementary explanation 2.
5 Target positicn ILO04 -2% tp 23-1 Informs the pulse output amount at each scan.
increment monitor .
(PTGDIF) )
7 Position monitor IL[F 06 —231 g 23] ‘The meaning is different depending on the selected counter mode (servo fixed
at DI latch parameter).
detection, or When the basic counter is selected, positien monitor at DI latch detection is
latch data from informed. Refer to the supplementary explanation 2. The position monitor at
hardware counter, DI latch detection means the current position when the DI latch signal turns
or "ON".
detected frequency Refer to the explanation on DI latch completion signal of run status (W 00).
(PINT) When the interval counter is selected, latch data from the hardware counter
are informed. The latch data from the hardware counter means the current
count value of the counter when the C.pulse input signal turns *ON".
When the frequency measu is selected, detected fi 1y is informed.
The detected fi means the puted freq y at each scan
immediacely before axecution of "high-speed scan processing drawing {H-
drawing)* from A and B-pulse train.
Note that a detected frequency is a value multiplied by a frequency coefficient
(servo fixed parameter). Refer to the item "frequency coefficient” of the Details
of Servo Fixed Parameters for details.
Invalid when the reversible counter is selected.
9 Position monitor, ILCOos —932 tg 321 The meaning is different depending on the counter mode selection (servo fixed
or current value of . parameter). :
hardware counter ‘When the basic counter is selected, the current position monitor value is
{PFB) informed. Refer to the supplementary explanation 2.
. Note: Invalid at execution of A-drawing.
Valid from the execution of H-drawing
or L-drawing.
When the reversible céﬂ.mt.er, the interval counter, or the frequency
i measurement is selected, the current count value of the counter is informed.
11 | Position deviation ! ILO0oA —2% ¢ 2M1 For system analysis,
monitor, or ! The meaning is different depending on the counter mode selection {servo fixed
Number of , parameter).
incremental ‘When the basic counter is selected, the position deviation (lag pulse) is
pulses at each . : informed. This is valid in the zero point return mode, the position control
scan . mode, and the phase contral mode {Position deviation = Target position at each
Fhv) scan - Current position)
When the reversible counter or frequency measurement is selected, the number
: of incremental pulses is informed.
- This is invalid when the interval counter is selected, -
13 | Speed reference wme —32768 to 32767 For system analysia.
gutput value ’ The value output to the servo drive is informed as a speed reference output
monitor value, This is the latter part of the speed limitey (OW (0 04, OWII 05)
(SPDREF) .
14 | Speed monitor WLrKD ~32768 w 32767 The A/D conversion result input to CN1- to CN4-30 (1st to 4th axis) is scaled by
(NFB) the set value for the "input voltage ai the speed monitor (A/D) 100%" and
informed. The "input voltage at the speed monitor (A/D) 100%" is set on the
- - Servo Fixed Parameter Setting screen.,
' Speed monitor vatue = (A/D input voltage X 10000)/Set value for input
vaoltage at the speed monitor 100%
For example, when the set value for input voltage at the speed monitor (A/D)
- 100 % is 6 V and the actual A/D input voltage is 3V, (3 V X 10000)/6 V = 5000
is informed. , )
15 ] Torque monitor TWLLWE —32768 to 32767 The A/D conversion result input to CN1- to CN4.28 {1st to 4th axis) is scaled by
{TFB) the set value for the "input voltage at the torque monitor (A/D) 100 %" and
informed. The "input voltage at the torque monitor (A/D) 100%" is set on the
' Servo Fixed Parameter Setting screen.
N Torque monitor value = (A/D input voltage x 10000)/Set value for input
voltage at the torque monitor 100%
For example, when the set value for input voltage at the torque monitor (A/T)
100 % is 3 V and the actual A/D input voltage is -9V, {-9V X 1000003V =
—30000 is informed.




5. SERVO PARAMETERS

Table 5.6 Details of Servo Parameters for Monitoring {Cont'd)

Na. Name Register No. Setting Range Contents

16 |Range exceeding IWOoF (L} For servo parameter for | In setting of the servo parameter for setting (OWOL00 to OWIIJ3F) or the servo
parameter No. setting, 1 to 48 fixed parameter, the last parameter number whose setting exceeds the setting
(ERNO) (2) For servo fixed range is informed.

parameter, 101 to 127 In setting the serve parameter for setting (OWLII00 to OWLII3F), when a setting
range error is detected, A parameter number from 1 to 48 is informed.
In setting the serve fixed parameter, when a setting range exror is detected,
parameter number added 100 (101 to 127) 1s informed.
For example, when a setting range error 1s detected at the linear acceleration
time setting (OWLIJOC), 00011 is informed. When a setting range error is detected
at the rated motor speed (servo fixed parameter), 00107 is informed.
Note: Valid when the setting error of servo parameter for setting (IB[1] 001) or
the servo fixed parameter setting error (IB[JJ 002) is "ON".

17 | Cumulative Lo =23 tg 23] For system analysis.
number of Valid only when the counter mode selection (servo fixed parameter) is set to "Basic
rotations received countar” and the absolute encoder is used.
from absolute The cumulative number of rotations received from the absolute encoder is
encoder informed.

(ABSREV)

19 | Number of initial e -2 1o 20} For system analysis.
incremental Valid onty when the counter mode selection (servo fixed parameter) is set to "Basic
pulses received counter” and the absolute encoder is used.
from absolute The ber of initial i tal pulses received from the absolute encoder is
enceder informed.

{IFLUSE)

21 | Motion command TW14 0 to 65535 Valid when the counter mode selection {servo fixed parameter) is set to "Basic
response code counter” in the position control mode using the motion command (OW [0 20).
{MCMDRCODE) The metion command {OW [1]20) in execution is informed.

For the motion command, refer to QWG 20.
This parameter ia available for CP-292008H version No. 87821-50000 -50200
and later.

22 | Motion command w15 Valid when the counter mode selection (servo fixed parsmeter) is set to "Basic counter” in the position control
status mode using the motion command (OW [ 20). The status of the motion command {OW 1] 20) in execution is
(MCMDSTS) informed.

Bit configuration.
The bit configuration is as shown below.
Bit 0 Flag for motion command in | Informs the status of motion command.
execution 0: Ready
{BUSY) 1: Busy (in process) .
This Bit is specially used for the status at abort.
This parameter is available for CP-92003H version No. 87921900003 -50200
and onward,
1 Motion command Turns “ON" when a Ty atop is pleted
momentary stop completion | For momentary stop function, refor to each motion function.
flag This parameter is available for CP-9200SH version No. 87921-900071-80200
(HOLDL) and onward.
2 Output completion Turns "ON" when the output of travel amount is completed.
(DEN) This parameter is available for CP-9200SH version Ne. B7921-30000] -S0200
and onward.
3 Zero point setting completed | When the zero point setting {(ZSET) is set for the motioh command (OWI 209,
{ZSET) this Bit turns "ON" at completion of zero point setting.
This parameter is available for CP-92005H version No. §7921-9000(] -S0200
and onward.
4 External positioning signal | Turns "ON" gt the external positioning signal input in execution of the external
latch completion positioning (EX_POSING).
(EX_LATCH) This parameter is available for CP-9200SH version No. 87921-90000) -S0200
and onward.
5 Command faulty completion | Turns “ON" when an alarm occurs during execution of move instruction
status (positioning, constant-speed fead, ete.).
{FAIL) When this Bit is "ON", run is disabled. When this Bit turns "ON", set the
motion command (OW (L3120} to NOP for more than 1 scan.
When this Bit turns "ON", the LED of SVA module displays *, | *{1st axis),
" L"(2nd axis), “[]"(3rd axis) or *| ]"(4th axis).
This parameter is available for CP-9200SH version No. 87921-9000L] -80200
and later.
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Table 5.6 Details of Servo Parameters for Mbniioring {Cont'd)

No. Name Register No, Setting Range Contents

22 [ Motion command Bit. 6 Zero paint return Turns “ON” at zero point return completion or zero pownt setting completion.
status completion status Turns "QFF" at starting zero pt;;int return.

{MCMDSTS) {ZRNC) This parameter is available for CP-9200SH version No. 87921-9000(1-80200
and later.
7 to 15 | Not used

23 | Monitor for wdis Gtob Valid when the counter mode selection (servo fixed parameter) is set to "Basic
number of digits counter” in the position control mede using the motion command (OW[I1290).
below decimal “Number of digits below decimal point™ of motion fixed parameter No.18 is
point informed.

(DECNUMM) This parameter is available for CP-92008H version No. 87821-9000[] -50200
and later.

24 | Position monitor w17 Valid when the counter mode selection (servo fixed parameter) is set to *Basic counter” in the pasition control
status mode using the motion command (OW [1]20). '
(POSSTS) The statuses of positions monitored by the SVA module are informed.

Bit configuration.
. The bit configuration is as shown below. -
Bit 0 In machine lock Thurns "ON" in machine lock status.
i (MLKL) When this Bit is "ON*, an actual control axis is locked and remains stopped.
This parameter is available for CP-8200SH version No, 87921-9000[]-50200
and later.
1 Zero point position Turns "ON" in zerc point return completion status (FB[13 156 is "ON"y and ¢ &
' (ZERO) Machine coordinate system reference position (IL{T]118) = Zero point pasition
: ! output width (OWI{I] 33).
This parameter is available for CP-8200SH version No. 87921-90000 -50200
' and laver,
2 2nd INP completion Turns "ON" when the pulse output completion (Bit2 of IW[IJ 15) is "ON" and
(PSET2) (Current position (ILLI]08) - Machine coordinate system reference position (IL
[18), & 2nd in-position width (OW 0 32).
This parameter is available for CP-92008H version No. 87921-80000 -50200
and later, B
3 LOAD wmpietinn of ABS . ] Valid when the encoder selection of servo fixed parameter is set to "Absclute
system infinite length encoder {=1)" and the axis selection of servo fixed parameter (Bit5 of motion
position monitor controller function selsction flag) is set to “Infinite length axis (=1)".
(ABSLDE;) Turns *ON" at LOAD completion when the request to LOAD ABS system
infinite length monitor information (OB[]] 2D2) is "ON".
k Turning the request to LOAD ABS systera infinite length monitor information
(OB[I] 2D2) "OFF" wurns this Bit "OFF",
! This parameter is available for CP-9200SH version No. 87921-9000(] -80200
‘ and later.
{ 4 POSMAX number of tuins | Valid when the axis selection (Bit5 of motion controlier function selection flag)
preset completion of servo fixed parameter is set to “Infinite length axis (=1)".
(TPRSE) This Bit turns "ON* at preset completion when POSMAX number of turns
preset request (OB[I]2D1) is "ON™.
. + Turning "OFF* the POSMAX number of turns preset request {0B{1]2D1)
turns “OFF" this Bit.
This parametar is available for CP-82008H version No. 87921-9000(1-50200
and later.
b5 Electric gear valid selection | "Elecatric gear valid/invalid selection” Bit4 of Servo fixed parameter No.17 is
monitor informed.
(GEARM) This parameter is available for CP-92005H version No. 8§7921.9000[] .50200
. and fater.
6 Axis selection monitor "Axis selection” Bitd of Servo fixed parameter No.17 is mformed.
(MODSELM) This parameter is available for CP-92008H version No. 87921-80000 -50200
and later. ¢
7to 15 | Not used

25 | Machine ILOe —-23 ta 2V-1 Valid when the counter mode selection(servo fixed parameter) is set to "Basic
coordinate system counter” in the position control mode using the motion command (OWD 20).
reference position The position that SVA module externally cutputs, that is the reference position
(MPOS) E x of machine coordinate system is mformed. .

In machine lock status (IBO0 170 is "ON"), this position data is not updated.
Refer to 3.4.3 (5} *Position monitor”.

This parameter is available for CP-82008H version No. 87921.9000[] -50200
and later.
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Table 5.6 Details of Servo Parameters for Monitoring (Cont'd)

Name

Register No.

Betting Range

Contents

27

Not used

IL[E1A

29

POSMAX monitor
{(PMAXTURN)

ILOO1C

110 210-]

Valid when the counter mode selection{servo fixed parameter) is set to "Basic
counter” in the position control mode using the motion command (OW [ 20).
“Infinite length axis reset position (POSMAX)" of servo fixed parameter No. 22
is informed.

This parameter is available for CP-92005H version No. 87921- 90001 -80200
and later.

31

POSMAX number

of turns

(PMAXTURN)

ILOJ1E

—gh o 201

Valid when the counter mode selection{servo fixed parameter) is set to *Basic
counter” in the position control mode using the motion command (OW {10 20).
The count is up/down every time it exceeds "Infinite length axis reset position
(POSMAX)" of servo fixed parameter No. 22.

The count can be preset by the POSMAX number of turns preset data (OL[]
30) and POSMAX number of turns preset request (OB 2D1).

This parameter is available for CP-9200SH version No. 87921-90000 -50200
and later.

33

Not used

ILCEI 20

35

Alarm

(ALARM)

L2z

Valid when the counter mode selection(servo fixed parameter) is set to "Basic counter” in the position control
mode using the motion command (OW ] 20).

Alarm information is informed. When this register value is other than "0", run is disabled.

This register is cleared to "0" at rising edge of the alarm clear (OB[1]008).

When this register value is other than "0", the LED of the SVA module displays "_| "(1st axis), "|_"(2nd axis),
"1~ (3rd axis), or "Li" (4th axis).

Bit configuration.

The bit tonfigurstion is as follows.

Bit

Oto2

Not used

Positive direction soft limit
(SOTH)

When the axis selection of servo fixed parameter is set to “Finite length axis™
and the soft limit (positive direction) of servo fixed parameter is set to “Valid”
and in zero point return completion status (IB[10156 is "ON")
(1) When the motion command (OW[1] 20} ia set for interpolation
‘When Machine coordinate system reference position (ILTT] 18) + Distance to
stop (OLL] 26) & Soft limit value (positive direction)(servo fixed parameter
No. 24}, this Bit turns "ON".
(2) When the motion command (OW[T] 20) is set for positioning, constant-speed
feed or constant-step feed
When Machine coordinate system reference position (IL[1]18) 2 Soft limit
value (positive direction) (sexrvo fixed parameter No.24), this Bit turns "ON".
This pararmeter is available for CP-92005H version No, 87921900003 -50200
and later.

Megative direction soft limit
(SOTR)

‘When the axis seloction of servo fixed parameter is set to "Finite length axis®
and the soft limit {negative direction) of servo fixed parameter is set to "Valid"
and in zero point return completion status (IB[T]1156 is "ON™),

(1) When the motion command (OW{[20) is set for interpolation

‘When Machine coordinate system refersnce position (IL{J1 18) + Distance
to stop (OL{TI26) & Soft limit value (negative direction)servo fixed
parameter No. 25), this Bit turna "ON".

‘When the motion command (O'W[]20) is set for positioning, constant-
speed foed or constant-step feed

When Machine coordinate system reference position (IL[T] 18} = Soft limnit
value (negative direction {servo fixed parameter Mo.25), this Bit turns
"ON",

This parameter is available for CP-92008H version No. 87921-9000{1-30200
and later,

@

Not used

TIMEOVER

Turns "ON" when the positicning completion signal (Bit13 of T'W[] 00} does
ot turn “0ON" even if the positioning completion check time (W00 34) is
exceeded after the pulse output completion (Bit2 of IW [0 15 is "ON").

This parameter is available for CP-9200SH version No. 87921-9000{31-S0200
and later,

Speed over
(DLSTOVER)

When using the electric gear, turns "ON" when the traveling distance exceeds
the limit.

This paramater ia available for CP-9200SH version No. 879821-9000[3-50206
and later.

8,9

Not used

10

Control mode error
(MODERR)

Turns "ON" when control mode other than position control mode (OB 002) is
set and a move instruction (positioning, constant-speed feed, etc.) is set for the
motion command (OW[T1]20).

This parameter is available for CP-92008H version No. 87921-8000]-50200
and later.
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output value
monitor
(PIMON)

No. Name Register No. Setting Range Contents

35 |Alarm Bit 1 Zero point not set Valid when the encoder selection of servo fixed parameter is set 1o "Absolute
(ALARM) (ZSET_NRDT} encoder {=1)" and the axis selection of servo fixed parameter (Bit5 of motion

controller function selection flag) is set to "Infinite length axis (=1)".
This Bits turns "ON" when the zero setting completion signal (Bit3 or IWI]
15) is "OFF and POS[NG.’EXAPOSINGIINTERPOMTE'

. . ENDOF_INTERPOLATE/LATCH of motion command has heen executed.
This paraméter is available for CP-9200SH version No. 87921-80000-S0200
and later.

12 to 16 | Not used
17 ABS encoder rotation Turns “ON” when the rotation amount of absolute encoder exceeds the
amount exceeded allowable range of SVA module where an absolute encoder is used and the axis
. selection (Bit5 of motion cnptroller function selection flag) is set to "Infinite
length axis (=1)".
18 to 31 | Not used

37 | Not used wiD24 - =

38 | Not used . IwOz25 - -

39 | Speed reference . ILOD26 —2% tg 201 Valid when the counter mode selaction (servo fixed parameter) is set to "Basic
output value counter® in the position control mode using the motion command (OW[T]20).
manitor The travel amount at each scan is informed. .

(RVMON) In machine lock status TBO0 170 is "ON"), it turns “0".
This parameter is available for CP-9200SH version No. 87921-9000[1-50200
B and [ater.

41 | Position buffer " ILDzs 2% o 231 Valid when the counter mode selection (servo fixed parameter) is set to "Basic
readout data counter” in the position control mode using the motion command (OW 10 20).
{CNMOMN) When the position buffer readout (OBLI] 21F) of setvo parameter for setting is

- - "(N", the position data is read gut from the position buffer specified by a

! position buffer aceess number (OL1]38) and informed.

It takes 2 scans until the data is stored in this register from the moment that

. the position buffer read d (OB[I]21F) is turned "ON".

This parametey is availabie for CP-92008H version No. 87921-9000[150200
and later,

43 | Not used IL2a - -

45 | Integral output IL[Ti2C Bl T LN S Valid when the counter mode selection {servo fixed parametar) is set to "Basic
value monitor counter” in the position control mode or zero point return mode.

YIMON) ) When position. loop is used in PI control (refer to Bit§ of QW11 21), an integral
output value is informed, ,
This parameter is available for CP-9200SH version No. 87921-90000.50110
and later.

47 | Machine ILO2E —2% 19 2911 Valid when the counter mode selection (serve fixed parameter) is set to "Basic
coordinate system counter” in the position control mode using the motion command (OWI 20).
count position This is applied when the uJu.s selection of servo fixed parameter (Bit5 of motion
(POS) controller function selection flag) is set to “Infinite length axis (=1)". The target

. position of infinice length axis ac each sean is informed,
Refer to 3.4.3 (5) "Position monitor". '
This parameter is available for CP-8200SH version No. §7921-90000 80200
and later,

49 | First lag monitor L0030 -2 5 2311 Valid when the counter mode sefection {servo fized parameter) is set to "Basic
(LAGMON) counter” in the position contral mode or zero point return mode.

{PI output valug — First lag output value) is informed.
This parameter is available for CP-92005H version No. 87921-90000 -50120
and later. .

51 [ Position loop IL[E332 —3% g 201 Valid when the counter mode selection (servo fixed parameter) is set to "Basic

counter” in the position control mode or zere point return mode.

The position loop output value (before adding the feed forward operation value)
is informed. ' !

‘This parameter is available for CP-92005H version No. 37921-900003-50120
and later.




5. SERVO PARAMETERS

Table 5.6 Details of Servo Parameters for Monitoring (Cont'd)

No. Name Register No. Setting Range Contents
53 | Position monitor 2 IL034 -2 0 231 Valid when the counter mode selection (servo fixed parameter) is set to "Bagic
(APOS2) counter” in the position control mode using the motion command (OW [1120).

Informs the position value before adding the zero point position offset (QL0O0
02) value, When using this parameter, add the zero point position offset value
converted to the currently used unit (reference unit or pulse).
The informed contents differ depending on the position monitor 2 unit selection
{OB[I]2D3).
(1) When OB[II2D3=0
The current position monitor is informed in 1 = 1 reference unit.
This parameter is disabled, however, when the axis selection (fixed
parameter) is set to “Infinite length axis" and the zero point position offset
(OLO006) = 0.
(2} When OBOO2D3=1
The position monitor (IL[ 08) converted into a pulse unit is informed.
This parameter is available for CP-9200SH version No. 87921-9000[]-50200

and later.

56 | Not used wilas - -

56 | Not used w37 - -

57 | Encoder position ILOaas ~2% tg 23} ‘Valid when the encoder selection of servo fixed parameter is set to "Absolute
lowest 2 words at encoder (1) rad the axis aelection of servo fixed parameatet (Bit5 of motion
power off . controller function selection flag) is set to “Infinite length axis (1)
{eposmL}) . The lowest 2 words of encoder position are informed.

‘This parameter is available for CP-9200SH version No. 87921-900¢[] -80200
and later.

59 | Encoder position ILT]3A =23 15 28] Valid when the encoder selection of servo fixed parameter is set to “Absolute
highest 2 words at encoder (=1)" and the axis selection of servo fired parameter (Bit5 of motion
power off controller function selection flag) is set to "Infinite length axis (=1)"
{eposmH) The highest 2 words of i ition are infi d

This parameter is availahle for CP-9200SH version No. 87921-80000 -S0200
and later.

61 | Pulse position ILnsc —28 gp P51 Valid when the encoder selection of servo fixed parameter is set to "Absolute
lowest 2 words at encoder {=1)" and the aris selection of servo fixed parameter (Bit5 of motion
power off controller function selection flag) is set to "Infinite length axis (=1)*.
(aposmL) The lowest 2 words of pulse position are informed.

This parameter is available for CP-82005H version No, 87921.9000{]-50200
and later,

63 | Pulse position IL[3E -2 tp 291 Valid when the encoder selection of servo fixed parameter is set to "Absolute
highest 2 words at encoder (=1)” and the axis selection of servo fixed parameter (Bit5 of motion
power off controller function selection flag) is set to *Infinite length axis (=1)".
{aposmH) The lowest 2 words of pulse position are informed.

This parameter is available for CP-92005H version No. 87921-9000(]-50200
and Iater.

<Supplementary explanation>
1. An example of a general-purpose DI used for servo drive status is shown below.
Since it is a general-purpose DI, it can be used in different applications depending on the system.

Name Connection to VS-866 Connection to SERVOPACK
DIo Ready (RDYX) Servo ready (S-RDY)
DIl Running (RUNX) In limiting current (CLT)
DI2 Zero speed (ZSPD) TGON (TGON)
DI3 Warning (ALM) Servo alarm (ALM*)

* Logical value: Turns "OFF" when such a phenomenon occurs.

2. When "Use" is selected for the motion command code usage selection (servo fixed parameter) and "1
(=valid)" is selected for the motion command code valid (OB[I3 008).
For other than the above, use pulse as a unit.
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5.3 Setting Examples of Servo Parameters’
5.3.1 Setting Examples of Servo Fixed Parameters

~ Table 5.7 Setting Example of Servo Fixed Parameters

-t
'

Name Setting range Meaning Basic counter Reversible lnterval—[Frequency
The number indicates Zero | Speed | Torque Position Phase counter | counter |measure-
parameter No. point ment
return Positien 1|Position 2
1 { Axis use selection Oorl 0: Non-use 1 1 1 1 1 1 1 1
{(USESEL) (Default = 0} 1: Use
2 | PG signal form Set for each bit. | Refer to Table 5.1 "List | 0000H (Set a suitable value.)
selection (Default = of Servo Fixed
(PGSEL) 0000H)} Parameters”
3 | Encoder selection Qto 2 0: Incremental encoder [ (: Incremental encoder
(ENCSEL) (Defanlt = 0) | }: Absolute value (Set a suitable value.)
4 encoder
' 2: Absolute value
encode {use as
. incremental type)
4 | Selection of rotating [0 or 1 0: Forward rotation 0: Forward rotation
direction for use (Default = 0) 1: Reverse rotation (Set a suitable value.)
with absolute value
encoders
(DIRINV)
5 | Pulse counting Oto 6 | 0: Sign type (single 6:AB X4
method selection (Default = 6) multiplication)} (Set a suitable value.)
{PULMODE) 1: Sign type (double .
multiplication)
2: Up/down type (single
multiplication)
3: Up/down type
(doubie
rauitiplication)
4: A/B pulse type
(single
 multiplication)
5: A/B pulse type
(double
multiplication}
6: A/B pulse type
(quadruple
multiplication)
6 | Counter mode 0to3 0: Reversible counter 3 3 3 3 3 0 1 2
selection (Default = 3) 1: Interval counter g4
(CNTMODE) 2: Frequency
s measurement
3: Basic counter
7 |Motor rated speed | 1 to 32000 1=1rpm 3000 (Set a suitable value.)
setting . (Default =
(NR) 3000) .
8 | Setting for the Multiples of £ | 1 = 1 pulsefrev 2048 (Set a suitable value.)
number of feedback betw\'reen 4 and .
pulses in one 65532
revolution (Default =
(FBppr) 2048) ,
9 | D/A output voltage |1to 10 1=1V | 6 6 6 6 6 6 6 6
when the speed is (Default = 6)
at 100% :
V1) -
10 | D/A output voltage |1 to .10 1=1V 3 3 3 8 3 3 3 3
when the torque is | (Default = 3)
at 100% . ‘
(V2) :
11 | Input voltage when |1 to 10 11V 6 6 6 ] 6 6 ] 6
the speed monitor (Drefault = 6)
AD is at 100%
(MV1)

5-50 '




5. SERVO PARAMETERS

Table 5.7 Setting Example of Servo Fixed Parameters (Cont'd)

Name Setting range Meaning Basic counter Reversible] Interval [Frequency|
The number indicates Zero Speed Torque Position Phase counter | counter | measure-
parameter No. point ment
return Position lIPosition 2

12 [Input vaoltage when |1to 10 1=1V 3 3 3 3 3 3 3 3
the torque monitor | (Default = 3)

A/D 15 at 100%
(MVZ)

13 (D1 latch detection Oori 0: DI latch input signal | 0: DI latch input signal
signal selection {Default = Q) 1: Pulse C input signal | Set a suitable value.
(DIINTSEL)

14 |Additional function | Set for each bit | Refer to Table 5.1 "List ooooHJ 0000H LooooH_l 0000H JooooH 0000H {0000H | 0000H
selection (Default = of Servo Fixed " Set a suitable value. T~ e
(AFUNCSEL) DO00H} Parameters"

15 | Frequency Oto 3 0: X1 (1=1H2z
coefficients (Default = 2) 1: X10 (1=0.1 Hz)

(HZSEL) 2: X100 (1 =0.01 Hz)
3: X 1000 ( = 0.001 Hz)

16 |Simulation mode Oto2 0: Normal run mode [ 0 0 0 0
selection {Default = 2) 1: Simulation mode
(SIMULATE) 2: Final adjustment

mode Ne= 2

17 |[Motion controller Set for each bit | Refer to Table 5.1 *List | 0000H (Set a suitable value,)
function selection (Default = of Servo Fixed
Nag QO00H) Parameters”

(SVFUNCSEL) New?

18 |Number of digits 0to5 Set the number of 3
below decimal point | (Default = 3) digits below decimal
(DECNUM) Nue 3 point of the reference

19 |Travel amount per |1 to 2711 1 = 1 reference unit 10000
machine one {Default =
rotation 10000)

(PITCH) M3

20 |Motor side gear 1 to 65535 1 =1 rotation 1
ratic (Default = 1)

(GEAR_MOTOR) Mot

21 |Machine side gear 1 to 65535 1 =1 rotation 1
ratio (Default = 1)

(GEAR_MACHINE) Nowe 3

22 (Infinite length axis |1 to 2%-1 1 =1 reference unit 360009
reset position (Default =
(POSMAX) Nows 360000)

23 |Absolute encoder 1to 291 1 = 1 rotation 99999
maximum rotation | (Default =
amount 99999)

(MAXTURN) New3

24 1Soft limit value =29 19 2511 1 = 1 reference unit 231
(positive direction) [ {(Defaunlt
(SLIMP) Note 3 =2%1)

25 |Soft limit value -23 tp 23131 1 =1 reference unit —g3
(negative direction) | (Default =239
(SLIMN) New 2




Table 5.7 Setting Example of Servo Fixed Parameters (Cont'd)

Name Setting range Meaning Basic counter Reversible} Interval [Frequency
The number indicates Zero | Speed | Torque Position Phase counter | counter |measure-
parameter No. point ment
. return Position 1|Position 2
26 | Zero point return Oto7 0: DECI + C-pulse 0 (DEC1 + C pulse)
method {Default = 0) 1: Not used :
(ZRETSEL) M2 2: Not used
3: C-pulse
4: Not used )
5: Not uged
6: DEC2 + C-pulse
7: DECL + LMT + C-
pulse
27 | Backlash 0 to 32767 1 = 1 reference unit 0
compensation (Default = 0)
amount
(BKLSH) ¥owe 3

(Notes) 1. Slanted lines indicate the modes in which the parameter is not used. Use the default
setting. ' ]
2. In the column "Basic counter”, the position 1 indicates the position control mode in which
the motion command (OW [ 20) is not used while the position 2 indicates the position
control mode in which the motion command (OW ] 20) is used.
3. Available for CP9200SH version No. 87921-9000[1 -S0200 and later

5-52

+



5. SERVO PARAMETERS

5.3.2 Setting Example of Servo Parameters for Setting

Table 5.8 Setting Example of Servo Parameters for Setting

Name Register Na. Setting Meaning Basic counter lReversihEe Interval [Frequency
(The number indicates range Zero | Speed | Torgue Position Phase | Founter | counter | measure-
parameter No.} point ment
return Position 1{Position 2
1" [ Run mode setting OWL oo Set for each bit. | Refer to Table 0010H { 0001H | 0002H | 00C4H | 0104H | 0008H [ [] 0
(RUNMOD) Defzulz=0) | a2*Listol
Servo
Parameters for
Setting”.
2 | Servo drive run OWLDh Set for each bic | Refer to Table 000DH | 00ODH [ O0GFH | 006D 000DH [ 0000H
command setting Deladt=0)  § 5.2 Listof {Can be used as general-
{SVRUNCMD) Servo purpose DO.)
Parameters for
Setting”.
3 | Positive torque limit 0\?12[]02 -3276B 1 32767 | 1=0.01% When using VS-866: ‘When using VS-866: [
setting (Default = 20000 (200%) me (mggnvomcx, (Can be used as general-
. ‘When using en using «
(TLIMP) 00 SERVOPACK: 20000 (_200%) purpose DA
-20000 (-200%)
4 | Negative torque limit OW(IJo3 32768 0 32T | 1=0AL% 20000 { 2000¢ | 20000 | 20000 20000 10
setting (Defautt = (200%) | (200%) | (200%) | (200%) (200%) | {Can be used as general-
(TLIMP) 0000) purpose DA.)
6 { Positive speed limiter Owlo4 0ta 32767 1=0.01% 15000 | 15000 15000 150060
setting (Default = (150%) | (150%) {150%) (150%)
(NLIMN) 15000)
6 | Negative speed limiter OWLo5 010 32767 1=0.01% 15000 15000 15000 15000
setting (Defarde = (150%) | (150%) (150%) {150%)
(NLIMN) 15000}
7 | Zero point position OLTlos 2% 1 2-1 1=1pulsaor [}
offset setting, or count (Default = 0} 1=1reference { (Enter & suitable setting only when using the function )
value preset data it
(ABSOFF)
8 | Coincidence detection OL[Tlos Y 1= 1 pulse [
setting (Default = 0) (Enter a suitable setting only when using the coincid detection fi ion.)
(COINDAT)
9 | Approach speed setting OWLI0A (1032767 1=0.01% or 2000 2000
{Napr) {Default =) 1= 10° reference | (20%) (2000%
it pulsa/imin}
10| Creep speed setting "OWIOE e0 32767 F0.0%or 1000 1000
(MNelp) {Default=0) | 1= 10" reference | {10%) {1000k
unit pulee/min)
11 | Linear acceleration OWLToC Oto 32767 171 ms 300 300 300
time settin (Default =0} {0.38) {0.3s) (0.3s)
(NACC)
1Z | Linear deceleration ~ OWUoD 010 32767 T=1ms 300 300 300
time setiing (Default = 0) {0-38) {0.38) {0.33)
{NDEQ)
13 | Positioning completion OWLIE 1o E5535 1= pulseor 100 10
range setting (Defaulc=10) | 1 =] reference i
(PEXT) unit
14 | Deviation error OWIKF | Owb5sss 1= L pulse 65535 65535
detection value setting {Default=
(EQV) $5535)
15| Position loop gain [4) 10 1to 32767 1701 500 Enter a suitable
setting (Default = 300} { (300 =30.0) {50.0) setting.
{Kp)
16 | Feed forward gain oW1 0o 200 1000
setting Defaule=0) [ (10=010)
{Kf)
17 | Position reference o111z P P-| 1=1 pulse or
pulse setting (Defrult = 0) 1= 1 reference
(XREF) unit
18 | Averaged number of oW+ Dta2550r 1=1tizeor 0 0 [1]
times setting {to 32767 I=im{0=1
(NNUM} (Defauk = 0) = ool averaged)
19 | Speed reference satting OWls 22168 w3223 | 15061 10000 10000 10000 | ©{Can ne used as general-
(NREF) {Default = 0) {100%) {100%}) (100%) | purpose DA)
20 | Phase offset setting OLN6 2 o P} 1= 1pulse
(PHBIAS) . Default =0)
21 | Speed compensation OWLL18 ~312768 10 2767 | 1=0.01% Enter 8
setting (Default =0} suitable
(NCOM) setting.
22 | Proportional gain oW 19 010 32767 1=01
setting {Default = 300}
(Kv)
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Table 5.8 Setting Example of Servo Parameters for Setting {Cont'd)

Name Register Setting Meaning Basic counter Reversiblg Interval IFTEQUEBW
('E'i};led ?;Te:er No. range l)Z;l; Speed | Torque Position Phase counter [ counter mer:z::e.
parameter No.) return Position IIPusition 2

23 | Integrated time OW1A | 0o 32767 1=1 ms 300
setting (T1) {Default = 300) | {0=No integration) {300 ms)

24 | Torque reference OWLL1B | 0to 32767 1=0.01% 10000
setting {Default = 0} {100%)

(TREF) .

25 | Speed limit setting OWLIDLC | 32768 to 32767 1=0.01% 15000
{NLIM) (Default = 15000) {150%)

26 | Bias speed for OWH1D | 0to 32767 1=10" reference o
exponential {Default =0) unit/min
acceleration/ .
deceleration filter
(EXBIAS) s

27 | Offset pulse OWLDIE |2 w2d-1 1=1 pulse 0

. setting (PULBLIAS) {Default = 0)

28 | Motion command OW[I520 | 0065535 0:No command Seta
code (Default = 0) (NOP) suitable
(MCMDCOD) M ’ 1: Positioning value.

(POSING)
' 2: External
positioning
“ | ®x_rosme
3: Zero point
! return (ZRET)
4: Interpolation
{INTERPOLATE}
5. Interpolation
end segment
. (ENDOF INTERPOLATE)
6: Interpolation
i with position -
; detection function
(LATCH) |-
, 7: Constant speed
’ feed (FEED)
8: Constant step
. feed (STEP)
9: Zero point
. setting (ZSET)

29 | Motion command OWL21 | Set for each bit, | Refer to Table 5.2 i) [)
control flag (Defanlt =0) “List of Servo
(MCMDCTRL) M ' Parameter for

: . Setting”

30 | Rapid feed speed oLd22 fote2™-1 1=10" reference 5000
(RV) Newd | (Defavie=10) unit/min {5000k -

31 | Externat QL0244 | -2"to2%-1 =1 reference ]
positioning travel ’ {Default = 0) unit
distance
(EXMDIST) N ® N

32 | Distance to stop oL{026 |-2%to2"-1 1 =1 reference i 0
(STOPDIST) ber s | Default=0) unit ‘ / ‘ -

33 | STEP travel OLO028 |0to2™-1 1 = 1 reference 0
amount ’ (Default = ) unit
(STEP) Mass

34 | Zero point return OL[T2A |-2% w21 | 1 = 1 reference [
final travel {Default = 0) unit
distance )

(ZRNDIST) Nus

35 | Override ow[llz2C | 0w 32767 12001% 10000

(OV) Neat (Default = (100.00%
10000)
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. 5. SERVO PARAMETERS

Table 5.8 Setting Example of Servo Parameters for Setting (Cont'd)

Name Register |  Setting Meaning Basic counter Reversible| Interval |Frequency
{The number indicates No. range Zero | Speed | Torque Position Phase counter [ counter | measure-
parameter No.) point tment
return Position 1|Position 2
36 | Position monitoring OWII2D | Set for each bit | Refer o Tahle ¢
control flag (Default = 0) 5.2 *List of
(POSCTRL) N® Servo
Parameters for
Setting”
37| Work coordinate OLH]2E [-2w2va 1 =1 reference 0
system offset {Defauit = 0} unit
(OFFSET) Nt {n units of
pulse, 1=1
pulse)
38 | POSMAX number of OLID30 [P wo-1  |1=1turn o
turne preset data {Default = 0)
(TURNPRS) fimes
39 | 2nd in-position width OWI132 |0to 65535 1 =1 reference 0
(INPWIDTH) % (Default =0)  { unit
40 | Zero point position OWII133 {0to 65535 1 =1 reference 10
output width (Default =10) | unt
(PSETWIDTH) Nee®
41 | Positioning completion | OW[E]34 [0t 65535 1=1ms a
check time {Default = 0)
(PSETTIME) M3
42 | Integral time for OowW(0as |0to 32767 1=1ms 300 300
position control (Default = 300) (300 ma) {300 ms)
(PTy) Newe
43 | lntegral upper and OW[II36 |0w32787 32767 32767
lower limits for position {Default =
control 32767y
(ILIMIT) Mo 3
44 | First lag time constant | OW137 | 0to 32767 1=1ms [1] [)
(LAGTY) Nt (Default = 0)
45 | Encoder position lowest { OL{T138 |-2%tp 291 Refer to Table 0
2 words at power off (Default =) 5.2 "List of
{eposL)) Fues Servo
or Parameters for
Position buffer access Setting)
No.
46 | Encoder position OLOO3A |-29tg 21 Refer ta Table [
highest 2 words at {Default = 0) 5.2 "List of
power off Sexrvo
{eposH) Net=s or Parameters for
Position buffer write-in Setting)
data
47 | Pulse positionlowest 2 | OLTH3C [-291028] Refer to Table 1)
words at power off (Default = 0} 5.2 "List of
(aposgL) Reus Servo
Parameters for
Setting)
4B | Pulse position highest OLLI3E |-2"ta2% 1 Refer to Table [}
2 words at power off {Default = 0) 5.2 "List of
(apogH) Need Servo
Parameters for
Setting)
(Notes) 1. Slanted lines indicate the modes in which the parameter is not used. Use the default

setting.
2. In the column "Basic counter”, the position 1 indicates the position control mode in which

the motion command (OW[JJ 20) is not used while the position 2 indicates the position

control mode in which the motion command (OW I 20) is used.
3. Available for CP3200SH version No. 87921-90000]-S0110 and later
4. Available for CP32008H version No. 87921-9000[] -S0120 and later
5. Available for CP9200SH version No. 87921-9000[] -S0200 and later
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APPENDIX

APPENDIX

This chapter contains initialization methods for the
absolute encoder and the differences between the CP-
92008H (SVA) and the CP-9200H (HSC). This list of
differences will serve as reference for using application
programs on the CP-9200SH that were created with the
CP-9200H.
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Appendix A. Initialization of Absolute Encoder

Inltlahze the encoder in the following cases:
When initializing the rotation speed from the absolute standard position of the absolute encoder to
"0 "
When a battery is not connected to the absolute encoder, and the motor is left unused for four or
more days
When an alarm "absolute encoder error” in the Servo driver (SERVOPACK or VS-866)

A.1 Initialization Procedures for Absolute Encoder (15-bit Type)

® Turn the system power of the Servo driver and the CP-9200SH OFF.
(2 Discharge the "super capacitor” inside of the encoder by either method (A) or method (B).
(A) Using the encoder side connecter.
- Remove the connector from the encoder.
- Short circuit connector pins of the encoder between (R) and (S). (See Fig. 1)
- Remain in a short-circuited state for at least two minutes.
- Remove the shorted lead, and reconnect the connector to their original positions.
(B) Using the Servo driver side connector
- Remove the connector from the Servo driver.
Short circuit between pins (10) and (13) with a PG cable as shown in Fig. 2.
- Remain in a short-circuited state for at least two minutes.
- Remove the shorted lead, and reconnect the connectors to their original position.

@ Rewire the cable properly, and connect the battery for the encoder.
@ Turn the system power of the Servo driver and the CP-9200SH ON.
if an alarm occurs, perform the procedure from step (D again.
If the alarm does not occur, initialization is complete,
Encoder
Servo
A Ao
s : (w:hiieIOrangel 11 %
T st % P
] R L~
i (While!Grayl% ] d
PG cable
Short-circuit by remaoving a connector,
(a) Initialization of Absolute Encoder {b) Initialization of Absolute Encoder

on the Encoder Side T with PG Cable

; Fig. A.1 Initialization of Absolute Encoder

A2




APPENDIX

A.2 initialization Procedures for Absolute Encoder (12-bit Type)

@©

Turn ON the power to the servo driver,

Make normal connection of the servo driver, motor, and encoder.
Connect the battery, and turn ON the power to the servo driver.

Bring the SEN signal to High level.

When the SEN signal is in High level, the +5 V power is supplied

to the encoder. (Note)

Supply the power for 3 minutes and more to sufficiently charge

the backup condenser.

During this process, the encoder is in alarm status.

(Note) To set the SEN signal to High for 3 minutes in CP-
92005H, the servo fixed parameter of CP-9200SH must
be set to "absolute encoder”.

(Procedures)

(a) Select "absolute encoder” for CP-92005H servo fixed parameter.

{b) Turn OFF the power to CP-9200SH ‘

(c) Turn ON the power to CP-9200SH (at this stage, the SEN signal becomes High. For 3 minutes)
{d) Turn OFF the power to CP-9200SH

{e) End.

Reset the data.

Turn OFF the power to the servo driver, and remove the encoder connector.
Short-circuit across the pin (13) and (14) for 1 or 2 seconds.

Restore the normal wiring.

Turn ON the power,

Turn ON the power to the servo driver and CP-9200SH to bring the SEN signal to High level.
When no abnormality is found, the setup is completed. If alarm ", |" (1st axis), " | "(2nd axis),
"["(8rd axis) or "|_|"(4th axis) is displayed on the LED of the SVA module, repeat the procedures
from step U. .
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Appendix B. Differences between CP-9200SH (SVA) and CP-9200SH (HSC)

Tabie B.1 Differences between CP-8200SH (SVA) and CP-9200SH (HSC)

Product
Category

CP-9200SH (SVA)

CP-9200H (HSC)

Remarks

1 | Number of controllable axes

‘44 axes
{4 axes per module,
11 modules maximuem)

8 axes
{4 axes per module,
2 modules maximum)

2 | Servo Domain

parameters

Fixed I/O registers

{128 words/axis)
(ITWC0D0 to IWFFFF,

. OWC000 to OWFFFF)

Common use with M
registers (50 words per
axis) (MWEC0000 to
MW00399) N

Number of servo

Monitor: 16 Setting: 25

Monitor: 10 Setting: 32

parameters
Servo Fixed Setting on CP.717 M register setting
parameter screen (Separate from {Included in servo
the servo parameters) parameters)
3 | Addition of parameters for pulse 9] X
offzet during position control -
4 Y Control method improvement O -
" | during position control . .
5 | Counter Basic counter O O
functions (Servo control)
. Frequency @] b4
. measurement
! Interval counter O x
- Reversible counter O X
6 § Coincidence detection O X
7 | DI latch detection "1 point per axis 1 point per axis or 1 point DI latch only valid
(C pulse also possible) per board during basic counter
(C pulse also possible) mode
8 | User program for absolute position | User functions for the CP- -
monitoring 9200H changed for use
with CP-9200SH.
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Table B.2 Equivalence Tables for Servo Fixed Parameters and
CP-9200SH Servo Controller

Type of Servo controller

Name of servo fixed parameter

CP-9200H Servo controller
(87920-2500X-80YZW)
Register No. (+axis ofs)

Remarks

Axis selection (USESEL) Dip switch
PG signal form selection (PGSEL) Dip switch
Encoder selection (ENCSEL) Dip switch
Revolution direction selection MBO000208
when absolute encoder is used

(DIRINV)

Pulse counting method selection Mol availabled

{(PULMODE}

Counter mode selection

(Not available)

(CNTMODE)
Motor rated speed (NR) (Not available)
Numnber of feedback pulses for one | MW00018

revolution

(FBppr)

D/A output voltage when speed is
100%

vy

MW00048 or similar product

D/A output voltage when torque
limit is 100%
vV2)

MWO00049 or similar product

Input voltage when speed monitor
(A/D) is 100%
MV

(Not available)

On the CP-9200H Servo controller +100%/+6 V fixed

Input voltage when torque monitor
{A/D) is 100%
MV2)

(Not available)

On the CP-9200H Servo controller £ 100%/13 V fixed

DI latch detection signal selection
{DIINTSEL)

Plug selection

Selection to use the coincidence {Not available)
detection function

(COINSEL)

Frequency coefficient (HZSEL) (Not available)
Simulation mode selection {Not available)

{(SIMULATE)

APPENDIX

B.1 Equivalence Tables for Servo Fixed Parameters and CP-9200SH Servo Controller

{Note) The register number for each axis of the CP-9200H Servo controller is the
register number in the table with an axis offset added. Refer to the Control
Pack CP-9200/9200H Designer's Manual for Servo Controller (SIE-C879-30.7)
for axis offset.
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B.2 List of Differences for Servo Parameters for Settings
Table B.3 List of Differences for Servo Parameters for Settings

Type of Servo controlier

Name of Servo parameter

CP-92060H Servo controller
(87920-2500X-S0YZW)
register No. (+axis ofs)

CP-92005H SVA module
register No. (+axis ofs)

Remarks

Speed offset setting (NCOM)

MW00015 -

OowWDa18

Zero point position offset setting
(ABSOFF)

ML00016 (Can only be
used when RUN is "OFF"}

OLOO06 {Can also be
used when RUN is "ON")

Function newly added with the CP-
9200SH (SYA)

Feedback pulse resolution MW00018 CP-717 screen setting -
(FBppr)
Normal move speed coefficient MW00019 (Not available} -
setting {CVREF) .
Run mode setting (RUNMOD) MW00020 QW00 ‘ -
Servo drive run command setting | MW00021 GwWnoDo1 -
(SVRUNCMD) - )
Approach speed setting (Napr) MW00022 OWOD0A -
Creep speed setting (Nelp) MW00023 " | owores -
Position reference pulse setting ML0O0024 OLOm2 -
(XREF)
MNormal move speed setting - MW00026 OWDO15 On the CP-9200SH (SYA), used in
(VREF) common during speed, position, phase
control modes
Position loop software gain MWO00027 OWDoo1o On the CP-92005H (SVA), this
setting (Ksp) becomes pasition loop gain, which is
different from the position loop
software gain
Feed forward software gain MW00028 ownoDit On the CP-9200SH (SVA), this
setting (Ksf) 4 becomes feed forward gain, which is
different from the feed forward
software gain
Servo error domain setting (BOV) | MWo0029 OWDOF ‘ -
Positioning range setting (PEXT) | MWO0D030 OWCIrok -
Speed reference setting (NREF) MW000321 OWOs * { On the CP-92005H (SVA), used in
i | common during speed, position, phase
control modes
Linear acceleration time setting MW00032 owaroc . L -
{(NACC)
Linear deceleration time sétting MW00033 OWDOOD -
(NDEC)
Averaged number of times MWD0034 OwOoD14 -
(NNUM)
Torque reference setting (TREF) MWO00035 OWDoO1B -
Speed limit reference (NLIM) MW00036 owoDic -
Standard speed reference seiting | MWO00037 OowWOo1s _ | On the CP-9200SH (SVA), used in
(PHREF) - | common during speed, position, phase
control modes
Phase correction setting MLOOG28 CLOM6 -
(PHBIAS) .
Numerator of the operation MW00040 (Not available) -
coefficient for phase reference
generation {k1)
Denominator of the upentio‘n MW00041 {Not available) ! -
coefficient for phase reference .
generation (k2)
Proportional gain setting (Kv) MW00042 OowWDoo9 The meaning on the CP-92005H
. (SVA) is different from the CP-9200H
Integral time setving (T1) MW00043 OwomaA -
Positive torque limit setting MW00044 owaonoz -

(TLIMF)




Table B.4 List of Differences for the Servo Parameters for Settings

Type of Servo controller

Name of Servo parameter

CP-9200H Servo controller
(87920-2500X-S0YZW)
register No. (+axis ofs)

CP-9200SH SVA module
register
No. (+axis ofs)

Remarks

Negative torque limit setting | MW00045 OWwo003 -

(TLIMN)

Positive speed limit setting MW00046 OWririos -

(NLIMP)

Negative speed limit setting MW00047 OWCnos -

(NLIMN)

D/A output coefficient setting | MW00048 CP-717 screen setting -

when speed is 100% (CL)

D/A output coefficient setting | MW00049 CP-717 screen setting -

when torque is 100% (C2)

Coincidence detection setting (Not availavie) OLOD08 Parameter newly added on the CP-
(COINDAT) 92005H (SVA)

Offset pulse setting (Not available) OLOC1E Parameter newly added on the CP-
(PULBIAS) 9200SH (SVA)

(Note) The register number for each axis is the register number in the table with an axis -
offset added. Note that the axis offsets on the CP-9200H Servo controller and the

CP-92005H SVA module are different.

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller

~ (SIE-C879-30.7) for axis offset.

APPENDIX
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Table B.5 List of Differences in Run Mode (RUNMOD)

Type of Servo controller | CP-3200H Servo controller
(87920-2500-SOYZW) CP'E?zfeorSﬂOSX‘;x‘;ﬁf‘Se Remarks

Name of Servo parameter register No. (+axis ofs) TeRs ’
Speed control mode (NCON} MRBO000200 OBOO000 -
Torque control mode (TCON} MB000201 OBOD001 -
Position control wode (PCON) MB000202 0BOR002 -
Alarm clear (ACR) MB000203 0BOO006 . -
Phase control mode (PHCON) MB000204 0BOO003 ) R
Phase control test signal (PHTEST) | MB000205 - : OBCIC005 ' -
Zero point return mode {ZRN) MBOOO206 OBOD004 -
Phase reference generation . MB000207 OBODO07 ] -
operation invalid (PHREFOFF) *
Revolution direction seiection when | MB00G20S CP-717 screen setting -
absolute encoder is used (DIRINV) . ’
Zero point return direction selection MEB000209 i OBL009 : -
(ZRNDIR)
Request for absolute position MB0O020A OBCID00A ' -
readout (ABSRD) .
DIINT signal selection (DIINTSEL) § MBOOO20E (Not available) -
Phase control integral reset MBOO020F OBODOOF -
(IRESET) . .
Count disabled (CNTDIS) (Not available) OBOONCB Parameter newly added on the

; CP-9200SH (SVA)
Request for count value preset (Not available) OBOO00C Parameter newly added on the
(PRSREQ) : CP-92005H (SVA) .
DI latch detection request {Not available} OBL00D Parameter newly added on the
(DIINTREQ) < CP-9200SH (SVA)
Request for coincidence detection (Not available) OBOCO0E ’ Parameter newly added on the
{COINREQ) : CP-92005H (SVA)

(Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the CP-
9200SH SVA module are different.

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller (SIE-
C879-30.7) for axis offset.




APPENDIX

Table B.6 List of Differences in Servo Driver Run Commands (SVRUNCMD)

Type of Servo controller

Name of Servo parameter

CP-9200H Servo
controller (8§7920-2500X-
SOYZW)
register No. (+axis ofs)

CP-92005H VA module
register
No. (+axis ofs}

Remarks

Run (DOQ) MBO000210 OBOO010 -
(RUN} (General-purpase DO}
General-purpose DO (DO1) MB000211 OBOOI011 -
{General-purpose DO) (General-purpose DO)
General-purpose DO (DO2) MB000212 OBOC012 -
(General-purpose DO} (General-purpose DO)
General-purpose DO (DQ3) MB000213 OB013 -
(General-purpose DO) (General-purpose DO}
General-purpose DO (DO4) MBO000214 OBD014 -
{General-purpose DO) {General-purpose DO)
General-purpose DO (DO5) MB0OO0215 OBO015 -

(General-purpose DO)

(General-purpose DO}

(General-purpose DO or
coincidence detection
signal)

Sensor on (DO6) (SENy .

MBQOO021B (system use)

(Not available)

On the CP-9200SH {SVA) also,
sensor on (SEN) is DO6

Zero point return deceleration
point limit switch signal
(LSDEC)

MEB00O21F

OBOO01F

{Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the CP-
9200SH SVA module are different.
Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller
(SIE-C879.30.7) for axis offset.




B.3 List of Differences for Servo-Parameters for Monitoring
Table B.7 List of Differences for Servo Parameter for Monitoring
Type of Servo controller CP-9200H Servo controller
(87920-2500X-S0YZW) EP‘?;U”SI? S(‘i‘”‘ ‘.“"c‘};‘;e Remarks
Name of Servo parameter register No. {+axis ofs) egster No. (raxis A
Run status (RUNSTS) MW00000 Woooo R -
Servo drive status (INVSTS) MW00001 - 4 fmm:) | ’ -
Target position monitor (PTG) MLo00O2Z ILOoo02 . . -
Target position increment MLO0004 ILOD04 : -
monitor (PTGDIF)
Interruption time position MLoo06 . ILD006 On the CP-92008H, this:
monitor (FINT) . becomes the position monitor
: : during DI latch detection
Pasition monitor (PFB) ML00008 ILOO68 -
Position deviation monitor ML00010 - ILOD0A -
FDV)
Speed reference output monitor MWo0o12 IwWrooc . -
(SPDREF)
Speed monitor (NFB) ‘| Mwooo13 IWaDoD ’ -
Torque monitor (TFB) MW00014 IWCOO0E ' ) -
Range exceeding parameter No. (Not available) IWOOOF Parameter newly added on the
(ERNO) . CP-9200SH (SVA)
Number of accumulated MLO060Z (Valid during ILco1o Parameter newly added on the
revolutions received from the execution of A Drawing CP.9200SH (SVA)
absolute encoder (ABSREV) and absolute position data
read out} .
Number of initial incremental MLO00004 (Valid during ILOM12 Parameter newly added on the
pulses received from the absolute } execution of A Drawing CP-92008H (SVA)
encoder (IPULSE) and absolute position data
read out)
Current value of the bardware (Not available) IL08 Function newly added on the
counter (NCNT) . CP-92005H (SVA) (Serves also
for the position monitor (ILD)
! o8y
Latch data/Frequency countof | (Not available) ILOO0s6 Function newly added on the
the hardware counter (TCNT) CP-9200SH (SVA) (Serves also
. for the interruption time
position monitoxr (ILOCI06)}
Number of pulses incremented (Not available) ILOI0A ’ Function newly added on the
with each scan {(dN} CP-9200SH (SVA) (Serves also
for the position deviation
monitor (TLODIOA)Y)

(Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the CP-
42008H SVA module are different. .

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller
(SIE-C879-30.7) for axis offset.

'
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Table B.8 List of Ditferences in Run Status {(RUNSTS)

APPENDIX

Type of Servo controller

Narme of Servp parameter

CP-9200H Servo controller
(87920-2500X-S0YZW)
register No. (+axis ofs)

CP-9200SH SVA module
register No. {(+axis ofs)

Remarks

(CNTCOIN)

Deviation error (EOVER) MB000000 1ROO000 -

Accumulated eycles signal MBO00004 IBOCI004 -

reception error (PGER)

AD conversion error (ADER) MBO0O000E 1BOCI003 -

Absolute position readout MO000000A 1BCO00A -

completion signal (ABSRDC)

DI latch completion signal MBGOG000B IBOOGOB On the CP-92005H (SVA) and

(DIINT) CP-9200H Servo controllers, the
method of preventing chattering
is different.

Feedback pulse 0 (FBPO) MBO00000C IBOE00C -

Positioning completion signal MB00060D IBOO00D -

(POSCOMP)

Zero point return completion MB0000OF IBOOWOOF -

signal (ZRNC)

Servo parameter setting error (Not available) IBOG00t Parameter newly added on the

(PRMERR) CP-92005H (SVA)

Servo fixed parameter setting (Not available) IBOCI002 Parameter newly added on the

error (FPRMERR) CP-9200SH (SVA)

Count value reset completion (Not available) IBOC006 Parameter newly added on the

(PRESET) CP-9200SH (8VA)

Servo controller ready (Not available) IBOO00? Parameter newly added on the

(SVCRDY) CP-9200SH (SVA)

Servo controller running (Not available) IBCIC008 Parameter newly added on the

(SVCRUN) CP-9200SH (SVA)

Information of rotation direction | (INot available) IBO009 Parameter newly added on the

when using absolute encoder CP-92008H (SVA)

(DIRINY)

Coincidence detection signal (Not available) IBOOI0OE Parameter newly added on the

CP-9200SH (SVA)

(Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the

CP-92005H SVA module are different.

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller
(SIE-C879-30.7) for axis offset.

Table B.9 List of Differences in Servo Drive Status (INVSTS)

Type of Servo controller

Name of Servo parameter

CP-8200H Servo controller
(87920-2500X-S0YZW)
register No. (+axis ofs)

CP-92008H SVA module
register No, (+axis ofs)

Remarks

General-purpose DI (DIO) MB0(0G10 IBOO010 -
General-purpose DI (DI} MBG0001L1 IBOO011 ~
General-purpose DI {(DI2) MBO0OD012 IBODD12 -
General-purpose DI (DI3) MB000013 IBOD013 -

(Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the

CP-9200SH SVA module are different.

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller
(SIE-C879-30.7) for axis offset.
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B.4 List of Differences for Servo Parameters for Each Control Mode
Table B.10 Servo Parameter Settings for Speed Control Mode
Type of Servo controller | CP-9200H Servo controller
(87920-2500X-S0YZW) CP‘@?OSS SXA '.“"d;])e Remarks
Name of Servo parameter register No. (+axis ofs) regster No. (axs ofs
Feedback pulse resclution MW0o018 CP-717 screen setting -
(FBppr) ‘ -
Normal move speed coefficient MW00019 (Not available) . -
setting (CVREF) ’ .
Operation mode setting MWO00020 QW00 -
(RUNMOD) .
Servo driver run command MW00021 owoo ' . -
setting (SVRUNCMD) : :
Position loop software gain MWOo0027 OWOO10 (Not used in this -
setting (Ksp) . control mode) -
Speed reference setting (NREF) MW00031 OWaD15 On the CP-92005H (SVA), can.
. also be used during speed and
phase control modes
.Linear acceleration time setting MWoooa2’ Owonooc -
{NACC) ;
Linear deceleration time setting | MWG00033- . OWpoeD . -
(NDEC)
Averaged number of times MW00034 owool4 : -
(NNUM)
Positive torgue Limit se.tt.ing - MW00044 - owno2 - -
(TLIMP)
Negative torque imit setting MW00045‘ owDOoo3 : -
(TLIMN) .
Positive speed limitter setting MW00046 [0}, m mi LY -
(NLIMP)
Negative speed limitter setting MW00047 OWnos -
(NLIMN)
D/A output coefficient ;ettmg MWO00048. CP-717 screen setting -
when speed is 100% (C1)
D/A output coefficient éetting MW00049 CP-717 screen setting -
when torque is 100% (C2) -
Zero point offset setting ML00016 (Can only be OLO006 (Can also be used | Function newly added on the
(ABSOFF) used when RUN is "OFF") | when RUN is "ON") CP-92008H (SVA)
Coincidence detection setting (Mot available) 0LOp08 Parameter newly added on the
(COINDAT) ) . CP-9200SH (SVA)

(Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the
CP-9200SH SVA module are different. ) '

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller
(SIE-C879-30.7) for axis offset.
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Table B.11 Servo Parameter Settings for Torque Control Mode

Type of Servo controller

Name of Servo parameter

CP-9200H Servo controller
(87920-2500X-80YZW)

register No. (+axis ofs)

CP-9200SH SVA module
register No. (+axis ofs)

Remarks

Feedback pulse resolution MW00018 CP-717 screen setting -
(FBppr)

Normal move speed coefficient MW00019 (Does not have this -
setting (CVREF) parameter)

Operation mode setting MW00020 OWIDoe -
(RUNMOD)

Bervo drive Tun command MWO00021 oOWDnM -
setting (SVRUNCMD)

Position loop scftware gain MWo0027 OWOo10 (Not used in this -
getting (Ksp) eontrol mode)

Torque reference setting (TREF) | MWO00035 owoni1B -
Speed limit reference (NLIM) MW00036 owooilc -
Negative torque limit setting MW00045 ownoos -
(TLIMN)

D/A output coefficient setting MW00048 CP-717 screen setting -
when speed is 100% (C1}

D/A output coefficient setting MW00049 CP-717 screen setting -

when torque is 100% (C2)

Zero point offset setting MLO00016 (Can only be 010006 (Can also be used | Function newly added on the
(ABSOFF) used when RUN is "OFF") | when RUN is "ON") CP-92008H (SVA)
Coincidence detection setting (Not available) OLOO08 Parameter newly added on the

(COINDAT)

CP-92005H (SVA)

(Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the
CP-9200SH SVA module are different.

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller

(SIE-C879-30.7) for axis offset.

APPENDIX
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Table B.12 Servo Parameter Settings for Position Control Mode

Type of Servo controller | CP-9200H Servo controller .
(87920-2500X-SOYZW) Ci‘?i?fgosxﬂ F‘wr';‘)e Remarks
Name of Servo parameter . register No. (+axis ofs) £l - (raxis o
Feedback puise resolution (FBppr} | MWO00018 CP-717 screen setting -
Normal move speed coefficient MWO00019 | (Not available) -
setting (CVREF)
*] Operation mode setting MW00020 OWoo00 -
(RUNMOD) :
Servo driverun command setting MW00021 [0} i@ )] -
(SVRUNCMD)
Position reference pulse setting MLOO00Z24 OLOm2 -
(XREF)
Normal move speed setting MWO0026 OwWOo1s On the CP-92005H {SVA), can also
(VREPF) - be used during speed and phase
R control modes
Position loop software gain setting MWOD(JZ:T owomo On the CP-92005H (SVA), this
(Ksp) ; becomes position loop gain, which
is different from the position loop
software gain
Feed forward software gain setting | MWQ0028 OWrIO11 On the CP-92005H {SVA), this
(Ksf) becomes feed forward gain, which
is different from the feed forward
software gain ’
Servo error domain setting (EOV) | MW00029 OWCODOF -
Positioning range setting (PEXT) MWO00030 OWDOOOE -
Linear acceleration time setting MW00032 (04w mV ] -
(NACC) :
Linear deceleration time setting MW00033 OWODuD -
(NDEC)
Averaged number of times MW00034 OWiO14 -
NNUM) '
Pesitive torque limit setting MWO00044 OWoDo2 -
(TLIMP) ,
Negative torque limit setﬁng MWooo4s OWOr03 -
(TLIMN)
Positive speed limiter aetting MW00046 OWL04 -
(NLIMP)
Negative speed limiter setting MWO00047 OWD05 -
(NLIMN)
D/A output coefficient setting MWwW0G048 CP-717 screen setting -
when speed is 100% (C1)
D/A output coefficient setting MWo0049 CP-717 screen setting -
when torque is 100% (C2) ’
Zero point offset setting (ABSOFF) | ML00016 (Can only be QL1106 {Can also be Function newly added on the CP-
used when RUN is "OFF") | used when RUN is "ON") | 9200SH (SVA)
Coincidence detection setting (Not available) OLOooos Parameter newly added on the CP-
{COINDAT) 9200SH (3VA)
Offset pulse setting (PULBIAS) (Not available) OLOO1E Parameter newly added on the CP-
: 9200SH (SVA)

(Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the CP-
9200SH SVA module are different.

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller
(SIE-C879-30.7) for axis offset.
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Table B.13 Servo Parameter Settings for Zero Point Return Mode

Type of Servo controller

Name of Servo parameter

CP-9200H Servo controller
(87920-2500X-S0YZW)
Register No. (+axis ofs)

CP-9200SH SVA module
register No. {(+axis ofs)

Remarks

Zero point offset setting MLO0016 OLD06 Function newly added on the CP-

{ABSOFF) 92005H (SVA).

Feedback pulse resolution MW00018 CP-717 screen setting -

(FBppr)

Normal move speed coefficient MW00019 (Does not have this -

setting (CVREF) parameter)

Operation mode setting MW00020 OWDonoo -

(RUNMOD)

Servo driver run command MWo0021 OwWooo1 -

setting (SVRUNCMD)

Approach speed seiting (Napr) MLOo0022 OWOOoA -

Creep speed setting (Nelp) MWwWooo23 OWOO0B -

Position loop sofiware gain MW00027 owooo On the CP-92008H (SVA), this

setting (Ksp) becomes position loop gain, which
is different from the position loop
software gain

Servo error domain setting MWo0029 OWLDoF -

(EOV)

Positioning range setting (PEXT) { MW00030 OWOOUE -

Linear acceleration time setting | MW00032 OwanocC -

(NACC)

Linear deceleration time setting | MW00033 OWOonoD -

(NDEC}

Positive torque limit setting MWo0044 oWOoDo2 -

(TLIMP}

Negative torque lmit setting MW00045 OWD03 -

(TLIMN)

Positive speed imiter setting MWOO046 OWoDo4 -

Negative speed lim:ter setting MWO00047 OWwWOonDos -

(NLIMN)

DVA output coelficient setting MW00048 CP-717 screen setting -

when speed is 100% (C1)

D/A output coefficient setting MWO00049 CP-717 screen setting -

when torque is 100% (C2)

Coincidence detection setting
(COINDAT)

(Does not have this
parameter)

OLOOos

Parameter newly added on the CP-
92008H (SVA)

(Note)} The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the CP-

9200SH SVA module are different.

Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller

(SIE-C879-30.7) for axis offset.
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Table B.14 Servo Parameters Settings for Phase Control Mode

Type of Servo controller

Name of Servo parameter

CP-9200H Servo controller
(87920-2500X-S0YZW)

register No. (+axis ofs)

CP-9200SH SVA module
register No. (+axis ofs)

Remarks

Speed offset setting (NCOM) MWO00015 Oowoo18 -

Feedback pulse resolution MWo00018 CP-717 screen setting -

(FBppz)

Normal movement speed MWO00019 {Not available) -

coefficient setting (CVREF)

Operation mode setting MW00020 OWOoD0o -

(RUNMOD)

Servo drive run command MWO00021 OWOIro1 -

setting (SVRUNCMD)

Position loop software gain MWo00027 OWar10 (Not used in | -

setting (Ksp) this control mode)

Servo error domain setting MW00029 owWaoor -

(EOV) . .

Standard speed reference setting | MW00037 OWLIi5 On the CP-9200SH (SVA), can also

(PHREF) ' be used during speed and phasge
control modes

Phase offset setting (PHBIAS) ML00038 [0} Pa m)U:} -

Numerator of the operation MW00040 (Does not have this -

coefficient for phase reference parameter)

generation (k1) .

Denominator of the operation MWoo041 {Does not have this -

coefficient for phase reference parameter}

generation (k2)

Proportional gain setting (Ev) MW00042 OWLO19 The meaning on the CP-92008H

’ . (SVA) is different from the CP-

9200H

Integral time setting (T4 MWO00043 oOWOoD1A -

Positive torque limit setr.ipg MWO00044 OoWono2 -

(TLIMF}

Negative forque Limit setting MW00045 OWDo03 -

(TLIMN} ’

Positive speed limiter setting MWO00046 owone4 -

(NLIMP)

Negative speed limiter setting MW00047 OWCII06 -

(NLIMN)

D/A output coefficient setting MW00048 CP-717 screen setting | -

when speed is 100% (C1) ’

D/A output coefficient setiing MWao0049 CP-717 screen setting -

when torque is 100% (C2} -

Zero point offset setting ML00016 (Can only be OL106 (Can also be Function newly added on the CP-

{ABSOFF) used when RUN is "OFF") | used when RUN is "ON™) | 9200SH (SVA)

Coincidence detection setting (Not available) OLOO0s Parameter newly added on the CP-

(COINDAT)

9200SH (SVA)

{(Note) The register number for each axis is the register number in the table with an axis
offset added. Note that the axis offsets on the CP-9200H Servo controller and the CP-
9200SH SVA module are different. _
Refer to the Control Pack CP-9200/9200H Designer's Manual for Servo Controller
(SIE-C879-30.7) for axis offset. '



APPENDIX
Appendix C. Switching between Torque Control and Speed Control

This section will explain the best way to use the SERVOPACK and the CP-9200SH when using the
Servomotor switching between torque and speed control. We will also discuss the mutual interface at

that time. For details of the £ series SERVOPACKS, refer to the respective operation manuals.

C1. When using SERVOPACK = Series SGD

C.1.1 Settings for Torque Control Mode

(1} SERVOPACK = series SGD
(D Set the control mode to "Torque control mode II."

Sets Cn-01 { bitA---1
bitB---1

Now, switching between torque control and speed control modes is possible with P-CON
signal input. The relation between P-CON and each of the signals is as shown in Table C.1.

Table C.1 P-CON and Signal Relationships

Signal input
Status Control mode
P-CON V-REF T-REF
OFF Torque control Speed limit Torque reference
ON Speed control Speed reference - Invalid

@ Set the mode switch to "No function”

Sets Cn-01 { bitC-+1
bitD---1

{2) CP-9200SH SVA module
(D Set the operation mode selection of the SVA module to "Torque control (TCON)."

rFor the first axis, set it to OBC0001---ON. |

@ To switch the SERVOPACK SGD to torgue control mode, turn DO1 OFF.
[For the first axis, set it to OBC0011---OFF. |

Now, the SERVOPACK has been set to "Torque control mode IT" so it is possible on the SVA

module side to switch between torque control and speed control modes. The relation of the
various signals is as shown in Table C.2.

Table C.2 Control Mode and Signal Relation

Control mode setting Reference output
Signal (CP-92008H (SVAY)
Control
mode NCON TCON DO To the V-REF of To the T-REF of the
: (OBC000O) | (OBC0001) | (OBCOO11) | the SERVOPACK SERVOPACK

Torque control OFF ON OFF Speed limit Torque reference
(OWC01C) (OWC01B)

Speed control ON OFF ON Speed reference Positive torque limit
(OWC015) (OWC002)
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C.1.2 Interface

Here are the main signal interfaces used during the various control modes.

(1) Torque control mode

—— CP-9200SHs

D01(=0FF)

' CN1-47
0BC0011 | —\ /

Speed limit i
[ OWCOIC |—-[D/A |

i
| SERVOPACK SGD |———

¢~ P-COR (=OFF)

V-REF (Speed limit)

Torque reference

OWCO1B |—- /A T-REF (Torque reference)

{2) Speed control mode

——1 CP-9200SKsw

~—— SERVOPACK SGD |——

DO1(=0N)

[oBCoO11 | 1\ H1orise P-CON (=0K)

Speed r‘éference -

| oWco15 |—|D/A [ V-REF (Speed reference)

Positive torque Limit

-7 Lo .
[ owco02 |—| D/A [CH1=8 T 11—~ TREF (avalid)
) 1CK-2

{3) Other control modes .

If P-CON is turned ON, the SERVOPACK will move in normal speed control form. Thus, in

the case the CP-9200SH (SVA) operates under position control, or phase control modes, P-
CON must always be ON.
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C.2 When using SERVOPACK = Series DR1

Settings for the Torque Control Mode

(1) SERVOPACK = series DRt

(D Set the control mode to "Torque control mode I1."

Sets Cn-01 {bitA"'l

bitB---1

APPENDIX

Now, switching between torque control and speed control modes is possible with P-CON
signal input. The relation between P-CON and each of the signals is as shown in Table C.3.

Table C.3 P-CON and Signal Relation

Signal input
Status Control mode
P-CON IN-A IN-B
OFF Torque control Speed limit Torque reference
ON Speed control Speed reference Cannot be used*
*

be O V.

(2) Set the mode switch to "No function"”

Sets Cn-01

{bitC“'l
bitD---1

(2) CP-9200SH SVA module

: In this case, since IN-B input is added to IN-A, it must

(D Set the operation mode of the SVA module to "Torque control (TCON)."

LFor the first axis, set it to QOBC0001---ON. I

@ To switch the SERVOPACK DR1 to torque control mode, turn DO1 OFF.

|For the first axis, set it to OBC0011---OFF. |

Now, the SERVOPACK has been set to "Torque control mode II" so it is possible on the SVA

module side to switch between torque control and speed control modes. The relation of the
various signals is as shown in Table C.4.

Table C.4 Control Mode and Signal Relation

Control mode setting (CP-9200SH) Instruction output
Signal
Control mode NCON TCON D01 To the IN-A of To the IN-B of the
(OBC0000) | (OBC0O001) (OBC0011) | the SERVOPACK SERVOPACK
Torque control OFF ON OFF Speed limit Torque reference
{OWC () (OWC01B)
Speed control ON OFF ON Speed reference Positive torque
(OWC015) limit (OWC002)
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C.2.2
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Interface

{1) Torque control mode

CP-9200SHisva

Here are the main signal interfaces used during the various control modes.

——ijEHVOPACK DR1 |——

DO01(=0FF)

CN1-47
[oBCoo1r | ™\
Speed limit CN1-3

A 1h-41

P-CON (=0FF)

Torque reference

l 0wCo01C [-—-— D/Al CN1-4 ) I

- IN-A (Speed limit)
1 N6 ¥

(3) Other control modes
If P-CON is turned ON, the SERVOPACK will move in normal speed control form. Thus, in
the case when the CP-9200SH operates under position control, or phase control modes, P-CON

must always be ON.

[ 0%CO1B |—- D/A I_Nl-8 ¢ '1 P Ten=7— IN-B (Torque reference)

1CH-10Y
(2) Speed control mode
CP-9200SHsw —— SERVOPACKDR1 |
DO (=0N)
CN1-47

[oBCoo1l | ™\ Ten-ar P-CON (=0N)

Speed reference . (N1-3 | RO

L_owco1s |—|D/A [Tc=e 0 R T IN-A (5peed reference)
T 106

Positive torque Limit 7 : :

[ owcooz |—|b/A[ME A —TF 7 ICK=7 IN-B (Cannot be used)

dE L 7 1CN10%




MACHINE CONTROLLER CP-9200SH
SERVO CONTROLLER USER'S MANUAL

IRUMA BUSINESS CENTER
480, Kamifujisawa., Iruma, Saitama 358-8555. Japan
Phone 81-42-962-5696 Fax 81-42-962-6138

YASKAWA ELECTRIC AMERICA, INC.
2121 Norman Dave South, Waukegan, IL 60085, U.S.A.
Phone 1-847-887-7000 Fax 1-847-887-7370

MOTOMAN INC. HEADQUARTERS
805 Libarty Lane West Cameliton, OH 45449, U.S.A,
Fhone 1-937-847-6200 Fax 1-937.847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTD.A.
Avenida Fagundes Filho, 620 Bairo Saude-Sao Paule-SP. Brazii  CEP: 04304-000
Phone 55-11-5071-2552 Fax 55-11-5581-8795

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach. Germany
Phone 49-6196-569-300 Fax 49-6196-569-398

Motoman Robotics Europe AB
Box 504 $38525 Torsas, Sweden
Phone 46-486-48800 Fax 46-486-41410

Motoman Robotec GmbH
Kammerfeldstrage1, 85391 Allershausan, Gemany
Fhone 49-8166-90-100 Fax 49-8166-30-103

YASKAWA ELECTRIC UK LTD.
1 Hunt Hill Orchardion Woods Cumbermauld, G68 8LF, United Kingdom
Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Kipa Bidg #1201, 354 Youido-dong. Yeengdungpo-Ku, Seoul 150-010, Korea
Phone 82-2-784-7844 Fax 82-2-784-8495

YASKAWA ELECTRIC (SINGAFORE) PTE. LTD.
151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore
Phone 65-6282-3003 Fax 65-6289-3003

YASKAWA ELECTRIC (SHANGHAI) CO., LTD.
4F No.18 Aona Road, Waigaogia¢ Free Trade Zone. Pudong New Area, Shanghai 200131, China
Phone 86-21-5866-3470 Fax 86-21-5866-3869

YATEC ENGINEERING CORPORATION
4F., No.49 Wu Kong 6 Rd, Wu-Ku Industrial Park, Taipei, Taiwan
Phone B85-2-2298-3676 Fax BBG-2-2208-3877

YASKAWA ELECTRIC (HK) COMPANY LIMITED
Rm. 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong
Phone 852-2803-2385 Fax 852-2547-5773

BEWING OFFICE

Reoom No. 301 Office Building of Baijing Intemational Club, 21
Jianguemenwai Avenue, Beijing 100020, China

Phone 86-10-6532-1850 Fax 86-10-6532-1851

TAIPEI OFFICE
gF, 16, Nanking E. Rd., Sec. 3, Taipei, Taiwan
Phone 886-2-2502-5003 Fax 886-2-2505-1280

SHANGHAI YASKAWA-TONGJIM & E CO., LTD.
27 Hui He Road Shanghai China 200437
Phone 86-21-6553-6060 Fax 86-21-5588-1190

BEIJING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Road, Haidian, Beljing P.R. China Post Cede: 100083
Phone 86-10-6§233-2782 Fax 86-10-6232-1536

SHOUGANG MOTOMAN ROBOT CO., LTD.

7. Yongchang-North Street, Beijing Economic Technological investment & Development Area,
Beijing 100076, P.R. China

Phone 86-10-6788-0551 Fax 86-10-6788-2878

YASKAWA ELECTRIC CORPORATION
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In the event that the end user of this product is ta be the military and said product is to be

smployad in any weapons systems or the manufacture thereof, the export will fall under

the relevant regulations as stipulated in the Foreign Exchange and Foreign Trade
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