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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 programming
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-92008H.

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

B Related Manuals

Manual No. Manual Name

SIE-C873-16.4 FDS System Installation Manual

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-9200SH
KAE-C879-40 Super High-speed Machine Controller CP-9200SH
SIE-C879-40.1 Machine Contorller CP-9200SH User's Manual
SIE-C879-40.3 | Machine Contorller CP-9200SH Programming Manual
SIE-C879-40.4 | Machine Controller CP-9200SH/P0-01 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, inspecti
etc.). Also, be sure to 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 serious 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 1nd1cated 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 sertous 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 humidity, 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, chemiecals, ete. )

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

{(D 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-9200SH may malfunction if a screw
becomes loose.

/@ Mount in 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 po
supply.
CP-9200SH Power Supply Voltage
( When PS-01 is used )
85 to 135 VAC or
. 90 to 140 VDDC
When PS-02 is used
, 170 t0 230 VAC
. When PS-03 is used
L 19.2 to 28.8 VDC )
@ Wiring work must be performed by qualified specialisté,
Electric shock, fire, or failure may be caused by erroneous wiring.
CONNECT THE INTERFACE SECURELY!
@ Insert and fix the connectors of the various interface cables to be connected to CP-9200SH secure
IN THE CASE OF POOR POWER SUPPLY CONDITIONS?
@ If power supply conditions are poor, place When using P5-01 Il'ﬁ::a?'
a line filter in the power line. This will bS01 (00 VAC
prevent malfunction of CP-9200SH due to or 100 VDC)
noise. ' : When using PS-02 ; .
- | S
When using P5-03 Fa
LAY THE EXTERNAL WIRING CORRECTLY
@ Select the I/O lines (external wiring) for
connecting CP-9200SH with external
equipment in consideration of the following. (Wire rack)
" Mechanical streng‘th\l _ ' VO line
: * Influence of noise | Operation
¢ - Wiring distance | . circuit
|\ . Signal voltage, etc, " Power line Analog, etc.
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. P




PRECAUTIONS UPON USE

A\ DANGER

@ Do not touch the terminals while the power supply is ON.
There 1s 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 acecidents,

~

6 Provide an interlock at the exterior of CP-9200SH!

Provide an interlock circuit at the exterior of CP-9200SH 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 paralle}-
connection using YASKAWA
Bestact Relays or equivalent or low
Llevel relays. _

SERVOPACK
17 CACR-SRBE model

2

1-26 (N-0T)

- . 141 (POT) Incremental |
rInstall a limit swiich at the nearest <y L encoder
right/left end within the control 1-sa )
“limit range of the machine. - ?;rvo alarm (Alarm OFF) I'.

A CAUTION

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

O Always turn the SERVOPACK power ON first!

Turn the power to the SERVOPACK ON before other devices.

If the CP-92008H 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

- /A 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 disassembie or modify.
There is dangér 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 92003H CPU
BATTERY ALAEREM indicator lamp
lights up. Replace with a new battery

according to the procedures for battery O an O my
BATTERY | ) an O MK
replacement. i O ALx
LARM s | Q) X% 4. om
fi ! 3 -ataun ™ @ RATALN
O s ““E‘j_ O sus accEss

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 installed 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

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 System Structure

The CP-92008H 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 eontrol, and phase control
functions. A servo driver with a maximum of four axes may be connected. In addition, 1t
is equipped with a reversible counter, an interval counter, and frequency measurement
functions, so can be used as a general-purpose counter medule. 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 contrel functions such as positioning, zero point return,
interpolation, constant-speed feeding, and constant-step feeding. Both a servo driver
and an 1/0 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-67T6H5).
- 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. -
+ 11O moduies
Local I/O, and 2000 series I/O modules can be connected.
+ Other
There are modules Whlch connect between mounting bases.

|

s L ""i
I
k": m@“m@:_m :

Fig. 1.1 Appearance of CP-9200SH (Short Mounting Base)
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1. OVERVIEW
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Fig. 1.2 Appearance of CP-9200SH (Long Mounting Base)
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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.

DW
(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
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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 control 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

parameters.

(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-
92005H, and the CP-717 Note1

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" Note2

@ © e e

<Reference manual>
Machine Controller CP-9200S8SH 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)
Always turn the power to the CP-9200SH 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

1:

absolute value encoder made by Yaskawa.

When Bit7 "Selection to use motion command” of the selection of additional functions of servo
fixed parameters is set to "OF¥F", 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.
: i

Speed (%)

[ e e e e e~
(100%) P h

. Speed reference

WREP - - - - r

°
1._'“5_. _.i_.l Time (1)

Fig. 1.6 Speed Pattern :

<Assumed conditions>"

Motor rated speed : NR = 3000 r/min
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.

<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.
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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 (OWoD).

NACC
1000 = OWC00C
NDEC
= OWC00D
NNUM
1 = OWC014
TLIMP
F=10000 = OWC002
(10000; VS-866)
TLIMN
10000 = OWC003
NLIMP
13000 = OWC004
NLIMN
= OWC005
ONBIT _
SB000004 %B%-I(;OIZ
1 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 A01)

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
I-Ho001 = OWC000
RUNPB RUN
Eoom 01300010_|
[ O
ACCEL
L[_E!somos
{_,._____
IFON
NREF
05000 = OWCO15
ELSE
. NREF
00000 = OWC015
[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 acceleration time (ACC) .
When IB00105 is turned OFF, the speed is
decelerated to stop (speed reference 0%) in the
deceleration time (DEC).

Fig. 1.8 Speed Reference (DWG H01)

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 Moduie 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, -17. 5) for details. -

@ Register SVA at the slot where SVA module is mounted.

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

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

(&) Press the SAVE key. ‘ .

[ Elements of the Module Configuration Definition Screen

" Module Configuration  GROUP1¥POOODIT CPY200SHYCPUT CP-9200SH Offline Local

(1)—

(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.
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1. OVERVIEW

1.2.2 Setting Servo Fixed Parameters

Set the fixed parameters needed for servo adjustment on the Fixad 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.

Elements of the Fixed Parameter Setting Screen ]

2 (3)

Fig. 1.10 Fixed Parameter Setting Screen

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

(2) Name
The parameter name is displayed.

(3) Set dat
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.

1-11




1.2.3 Setting Initial Values of Servo Parameters for Setting

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-9200S8H 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 |

(2) -
3)

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.

{4) Set dat
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” 1s ON.
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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

(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 umt of the current value is displayed.
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Module Number and Servo Parameter 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 {IWnoob and OWnooo) = 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 = CC00,
Module No. 5 = D000, Module 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.
Axis offset = (Axis number— 1) X 40H (64 words)

The above relatlon is shown in Table 1.1.

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 €000 to CO3F C040 to CO7F C080 to COBF COCO to COFF
2 C400 to C43I:‘ C440 to C47F C480 to C4BF C4C0 to C4FF
3 C800 to CSBF C840 to C87F C880 to C8BF C8C0 to CBFF
4 CCO00 to CC3F CC40 to CC7F CC80 to CCBF CCCO to CCFF
5 D000 to DO3F D040 to DOTF D080 to DOBF DOCO to DOFF
6 D400 to D43F D440 to D47F D480 to D4BF D4CO to D4FF
7 D800 to DB3F D840 to DBTF D880 to D8BF D8CO 1o DSFF
8 DCo0O0 to DC3F DC40 to DC7F DC80 to DCBF. DCCO to DCFF
9 E000 to EO3F 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 E87F 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
(1, j) in user programs with care. -

(Example)

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

With IW(OW)CO000i, the register number can be correctly read and written within the register
range of module No. 1; IW(OW)YC000 to IW(OW)COFF. Where it = 256, it can not be correctly read

out.




1. OVERVIEW

1.4 Puise 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 5 V
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 (X 1), double
multiplication (X 2), or quadruple muitiplication (3¢ 4) may be selected.

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

Double multiplication (X 2) : 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 Pulse Counting Methods

Pulse counting method | Up counter (forward rotation) Down counter (reverse rotation)
A/B type ) : s S, e
(During 12 V X1 Pulse A Pulse A
pull up - PulseB —— 1 Pulse B —J  L____
collector
input) 3 PulseA —F ¥ |PulseA ——F L
Pulse B ——J L |PulseB — L ——
PulseA -5 % |PulseA —— F  w__
X4 ' :
Pulse B ———& % __ | PulseB —4& — v __
A/B type /1 1
(During 5 V X1 Pulse A Pulse A —
differential . |PulseB ——F L — |PulseB — T L—
input) :
PulseA — % V¥ |PulseA & v
X2 ' '
PulseB — L. |PulseB —— L __
PulseA . F  VL_ . |PulseA _Ff v
X4
PulseB — % v |{PulseB ———f& %
Sign type A _F 1 ] — T 1
(During 12 V %1 Pulse A Pulse A
pull up Pulse B LOW | Pulse B ~—J HIGH
g:ollector
input) 2 PulseA — &  vw____ |Pulsea ———F
Pulse B LOW | PulseB — HIGH
Sign type Y e W e N
(During 5 V 1 Pulse A . | Pulse A
differential Pulse B 1 HIGH Pulse B LOW
input)
o PulseA ¥ |PulseA —F ¥
LOW
Pulse B _ HIGH Pulse B
Up/Down PulseA —fFf L |Pulse A Fixedon LOW or HIGH
type X1
Pulse B Fixed on LOW or HIGH PulseB —&
Pulse A 4 v Pulse A  Fixed on LOW or HIGH
X2
Pulse B Fixed on LOW or HIGH PulseB —f — ¥ .
(Note) Inthe 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".




1.5 Overview of Functions

1.5.1 Overview

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(\imﬁ:s pulses based on the input of pulses A
and B. v
Frgg;aency t Counts frequency of the input pulse. I:S‘ﬁﬂ NQ{')I Possible
mea emen Preset of count value preset, disabling po e possible
counting impossible.
%ounts pulses with the input of pulses A and
Basic counter Iriput 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. Ceincident output is the function which cutputs a coincident output signal (D05) when
the preset coincident detection value and the counter value {(current value) coincide.
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 Up/Down method Sign method A/B method
method

Function %1 2 X1 X2 X1 X2 x4
Reversible counter Possible Possible | Possible Possible Possible Possible Possible
Interval counter Possible Possible | Possible 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 "Se]ectlon of Addi-
tional function" to "USE (=1)".
* Set Bit8 of the servo parameter for setting "Operation mode (OWnn 00)" to "1 (use OWon 20)".

- Set Bit2 of the servo parameter for setting "Operation mode (OW0z00)" to "1 (position control mode)".

1-18

The motion commands include posmomng (POSING), zero point return (ZRET), interpolation
(INTERPOLATE), constant-speed feedmg (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 posttion 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 counter 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| Rapid feeding in infinite distance to a specified direction at a specified speed
{FFEED) 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 acceleratlonldeceleratlon setting of bias speed is possible.
Exponential acceleration/deceleration is possible only when the motion commands are avallable

Table 1.5 Types of Acceleration/Deceleration

1. OVERVIEW

Type of

acceleration/
deceleration

Concerned motion
parameters

Contents

Linear
acceleration/
deceleration

OWnooC

(servo parameter for
setting "Linear
acceleration")

OWon 0D

(servo parameter for
setting "Linear
deceleration™)

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

time.

Spee

Rated Rotation Speed

0

OwoDoC
Linear acceleration time

" oWonoD

Linear deceleration time

Time .

S-curve
acceleration/
deceleration
(travel
average)

OWnoo oC

(servo parameter for
setting "Linear
acceleration™)

OWaoo 0D

(servo parameter for
setting "Linear
deceleration")

OWop 14

(servo parameter for
setting "Averaged
number of times"

OBon 214 to OBoo 217

{servo parameter for
setting "Filter type
selection")

e

Rated Rotation Speed

d-

—cy

N

OWmo 14

oW 14

OWmoC

Linear acceleration time

OWmn 14

OWopoD

Linear deceleration time

OWoo 14

= Time

Averaged
number of
times

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.

- During 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 » s+ (100 g s X 4 axes)
=650 4 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 4 s + (180 g s X number of axes in use)
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(® When used in zero point return mode (Bit4 of OWng 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 OWon 01 = "OFF")
The minimum value of high-speed scan set value
=250 ¢ s + {200 x s X number of axes in use)

{(Examples)

(ii)

1)  When all of 4 axes are set in speed control mode
The minimum value of high-speed scan set value = 250 i s + (170 2 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 4 s + (170 4 s X 4 axes)
=930 u 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 u s
4) When all of 4 axes are set in phase control mode
The minimum value of high-speed scan set value =250 p s + (180 u« s X 4 axes)
=970 x 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 + (220 4 s X 4 axes)
=1130 ¢ s

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

(D When used in speed control mode (Bit0 of OWoo 00 = "ON")
The minimum value of high-speed scan set value
=250 4 s+ (180 i s X number of axes in use)
@ When used in torque control mode (Bit1 of OW0nn 00 = "ON")
The minimum value of high-speed scan set value
=250 p s+ (170 g s X number of axes in use)
® When used in position control mode (Bit2 of OWnD 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 x s+ (280 ¢ 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 ¢ 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 4 s+ (200 2 s X number of axes in use)
(® When used in zero point return mode (Bit4 of OW0o 00 = "ON")
The minimum value of high-speed scan set value
=250 p s+ (250 x s X number of axes in use)
& When used with RUN "OFF" (Bit0 of OWono 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 ¢ s X number of axes in use)
b) When "Axis selection" (Bit5 of fixed parameter No. 17 "Motion controller function
selection flag" 1s set to "Infinite length axis" ("1™
The minimum value of high-speed scan set value
=250 p s+ (300 g s X number of axes in use)
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1)

2)

3)

4)

5)

in batch),

Table 1.6

(Examples)

When all of 4 axes are set in speed control mode
The minimum value of high-speed scan set value = 250 ¢ 5+ (180 x s X 4 axes)
=970 4 s
When all of 4 axes are set in torque control mode
The minimum value of high-speed scan set value =250 # s+ (170 2 s X 4 axes)
=930 s
When all of 4 axes are set in position control mode :
a) When all of 4 axes are set to fimte length axis
- The minimum value of high-speed scan set value= 250 p 8+ (280 g s X 4 axes)
.  =13704 s
b)  When all of 4 axes are set to infinite length axis )
The minimum value of high-speed scan set value=250 ¢ 5+ (300 ¢ s X 4 axes)
! =1450 i« s
When all of 4 axes are set in phase control mode
The minimum value of high—speed scan set value =250 ¢ s+ (200 ¢ 5 X 4 axes)
=1050 x s
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 2 s X 4 axes)
. =1250 & s

Do not change the high-speed scan set value of CPU module during travelling.
Whenever the module configuration definition of CPU module has been changed (also at loading

be sure to turn OFF the power and ON again.

The units are different depending on the control mode.

shows the units for the position and speed references in each control mede.

‘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 N % —
Zero point return % — -—
Phase control ) % — pulse
Position control |When usinga - |% — _ pulse

motion command

When not using a {%, mm/min, inch/ -—- . mm, inch, deg, or

motion command {min, dég/min, or pulse

pulse/min :

(Note) Use 1=

1 reference unit for the zero position offset setting (OLog 06) when selecting to use the

motion command to "USE (=1)" and the motion command code valid/invalid (OBoo 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 functions 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-3200SH. 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 moedule 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 funetion: 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 (D/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 O to £11 V
Monitor, input (A/D 8 points) Each sign + 15 bits (Can also be used as a general AD

Speed monitor
Torque monitor

converter.)
I+ X4 axes - Speed monitor :0to 10V
- Torque monitor : O to£10V

Run ¢command/Run status (Can also be used as a general D1}

Run command - Run command (DO) : 7 points
X4

Run status } axes + Run status (DI} :4 points

Pulse input A/B/C phase

Can choose between 5 V differential input and 12V pull
up type collector input

Can select a signal polarity, positive logic, or negative
logic (valid only for CP-92005H 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 tarque limit
reference for axis 3
Negative torque Llimit
reference for axis 3
Positive torque limit
reference for axis 4
Negative torque 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 is possible to designate DIA 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)

1t0999.9
Acceleration time: 0 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 axis 4

Torque monitor for axis 1
Torque monitor for axis 2
Torque monitor for axis 3
Torque monitor 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/T} 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 muitipulication
is available)

Coincident output

Comparison of 32-bit up/down counter (Set value: 32 bit
counter value)
DO output (DO5) upon coincident detection.




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 Co

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

stopped.

The count value can be preset by the servo parameter setting (BitCof OWBDD00 + axis ofs).
- The counting can be prohibited by the servo parameter setting (Bit B of OWD0000 + axis ofs).
- The current count value is stored in the hardware counter current value (ILOD08 + axis ofs) with

unter

each high speed-scan.

- Digital input {DI) and output (DO) can be used as general-purpese 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)  MAX(7FFFFFFFH)
(+) Count preset ) : : : :
: |l 1 ) J 1 i
1 1
o 3| A
1 ] E ] 1 ] 1
: [} 2 ] ] ] 1 1
, ; : : X , Count preset
] 1 [ ] 1 1
. 0 1 1 ] | 1 1
Counting register 1 1 1 1 i né )
of the counter y ! ! ! ! !
nl 1 1 1 1 ' )
i ] 1 t ] ]
] [ I ] ] [ 1
: : 1 ] L] 1 1
I
L 1 ' nd 1l l !
(-) ] : | | 1 : :
1 L] [} 1 1 3 ]
t 1 t. MIN | 1 MIN 1 ]
: X . (80C00COOH) . (80000000#) !
Pulses AandB | rp ]StopJ v [own|' wp ' |swp] * poww ' { stop| ' DOWN
Pl.llse cuou ' l' — l ¥ i [} 1 1 ]
e N : : I Ll ; 1 :
— i 1 1 ] 1
- i 1 1
Current count X =6 )l( n? )

(Note) For CP-92005H version No. 87921-90000 -S0200 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-

:)I( al _)’(_nszns X nd X 15

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 quitor".
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Ts: High-speed scan set value



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 (QWCO015).

® 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 (1L0006 +
axis ofs) at each high-speed scan. .
- The current count is stored in the hardware counter current value (IL1008 + axis ofs).
- Count disabling is possible by setting the servo parameter (OWII00 + Bit B of axis of's).
Digital input and output can be used as general-purpose DI, DO. Analog input and output (A/D, D/
A converter) is used as general-purpose A/D, D/A.

MAX{7FFFFFFFH)  MAX(7FFFFFFFH)

e

{+)

Counting register
of the counter

)

T

p4d
B39u1N NIN
(800000008) {80000000E)

Pulses A and B ¢ [oow]} w | Dok op :

Ise C n T M | ;—I'
Pulse |—n | r-'l. ! " 1 v

[ Ts ] 1 1 ] 1 1 [

e 1 1 1 ¥ ] ¥

L i N 1 1 i - 1 L

Interval countvalue | 80 X ' nl X 2 X =3 X_ sz

Current count D'( X w2 )Lna Y ot X w5 X w6 X a7 )'C

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 "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 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 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 (IWC00E) 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."
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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 (ILOD06 + 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 (/A converter) is used as general-purpose A/D and IVA,

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

Nn_ Nn-l
f= XMULT
M+1)TsHT _ —T)
Ts + : High-speed scan set value

N._,» N, : Current count value of the input pulse at each high-speed scan.
T,_,. T, : Time from the input pulse to the head of the measuring period
(count unit: 8 MHz=0.125 x s) .
: Number of measurement periods without input pulses
MULT : Frequency count (set by the servo fixed parameter)

n—1?

ote Frequency measurement accuracy = + —————
(Note) qaency Y = S MHzxTs

1 1
For 10 ms high-speed =+ = +0.00125%
or 10 ms high-speed scan, &0y 80000 °

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 is input. |

| i X 2 . , ' :
1 ] I ] 1 1 1 t
No-2: Nop-1» Nao 1 Nn+l ¢+ [ No+2 ' [
] ] 1 ' [} 1 i )
1 1 [] ] ] ] [] r
] 1 ] ) 1 i ] 1
] 1 l [} 1 ) [} 1 ’
_l i Tr. 1 ] [} ] [} ]
] 1 ] 1 1 1 ] )
input pulse _:_ : : : : : : '
1 1 !‘...;a 3 ] 1 1
poTen 0w
1 i i Ts 5 1 ' ' 1 '
r 3 E 1 ' 1 ] ]
F ’ ) 1 ) 1 ) U
Frequency |11 12 13 f4 is 16 8
Freeney (X 1z X1 X , Xt X X ,
urrent ¥ No-2 ¥ Np-1 X No ¥ 1Y
count value \ 2 No- KN“H X N“+2_X Nao+2 X

l 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;

®

@
®
@

@

@

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 (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 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 IWCO00D) and the torque
montitor (IWCOOE) 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.
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3.4

3.4.1

3-8

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

for each axis mdependently

Speed Controi

This function 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 serve 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 pal:ameters fdr speed control, such as the speed reference setting (OWC015),
and the linear acceleration and deceleration time (OWC0Q0C, OWCO00D),

@
@ Select the si)eed control mode (NCON). (Bit 0 of OWCOOO)
®

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

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 he changed.

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

____________ -
@ Set the servo fixed parameters
| ._1 ______ -
B et A
Set the servo parameters
b e -

I._ — e — T ———————
L 2 . Speed (%)
Speed and torque limit 100 | =- - [ speea *
reference output 7| reference | -
0 -
Linear accele- Linear decele Time (1)
ration time: ration fime

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

" Fig. 3.4 Speed Control Block Diagram
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Il Example of a user program
Speed (%)

14 -
(oox)f .

' 4 ] reference
NREF |- - - - peed >

~
N
AY
A
A
0 ' : \\
NACC : ._ﬂ__l Time (1)

Fig. 3.6 Speed Pattern

<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 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 : : 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 regisier number.

Yor details of the register (OWIILD), refer to Chapter 5 "Servo Parameters".



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
= OWC00D
NNUM
00001 = OWC014
TLIMP
—-10000 = OWC002
(10000: for VS-866)
TLIMN
10000 = OWC003
NLIMP
F=13000 = OWC004
NLIMN
= OWC005
ONBIT N-OT
lﬁ?pooom 01300012_,
} O
P-OT
oacom_l
O

Linear acceleration time (NACC)

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

Positive torque limit (TLIMP)

Negative torque limit (TLIMN)
Positive speed imiter (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
f QO

(BGo105
| otos
IFON

NREF
05000 = OWC015
ELSE

NREF
00000 = OWC015
[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 IB00105 is turned OFF, the speed is
decelerated to stop (speed reference 0% ) in the
deceleration time (DEC).

Fig. 3.8 Run command (DWG HO1)

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

3-12

Torque Control

This function is used for generating a speecified 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
"WModes 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.

(@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 parameters for torque control, such as the torque reference setting (OWCO01B),
the speed control setting (OWCO01C).

@
@ Select the torque 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.

Evenin 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.

____________ -
@ Set the servo fixed parameters.
S -
O W
Set the servo parameters

. L Torque ,
_________ speed |
____________ (%) ;
@ L’I‘urn the run command (RUN) ON Torque reference
Speed and torgue limit . o Time (1)

. reference output

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

‘ Fig. 3.9 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 ..

TLIMN
10000 = OWC043 Negative torque limit (TLIMN)
ONBIT EMG _
LS_{B}OOOOM OBCMOIH SB0O0004: Normally ON contact

RDY
0BC0413
o Emergency stop (EMG), ready to operate

D {(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
trol ON.
H0002 = OWC040 Turn torque contro
RUNPB RUN
[B00204 01300410_|
— O Run command to the driver (RUN)
1B0020S . . )
When IB00204 is turned ON, torque control is
begun.
IFON
TREF When IB00205 is turned ON, 50% is output as
05000 = OWC0sB torque reference.
When IB00205 is turned OFF, 0% is output as
ELSE torque reference,
TREF
—00000 = OWC05B
IEND
DEND

Fig. 3.13 Run command (DWG H02)

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 powet to a pomtmnmg device is'turned
OFF, the absolute position is stored go 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 (OWnp 20) ™o .

Select whether the motion command (OWaa 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 (OW g 20) command (OWon 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)
({OWoo 00)

(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
settmg *Operation mode (OW0oo 00)” is set to "1" (‘vahd) the operation is performed Withouq
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
{OWon 20) is not used {OWnn 20) is used
Reference unit Pulse Select either pulse, mm, inch, or
. |deg.
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

(2)

of digits below decimal point".

2. The above parameters are available for CP-9200SH version No. 87921-90000-S0200 and
later. For the version Nos. older than 87921-90000 -S0200, the reference unit is always
pulse.

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 invahd. -

Table 3.3 Parameters for Electric Gear

Servo fixed parameter Name and Meanings
Bit4 of No. 17 "Motion controller | Electric gear valid/invalid (0: valid, 1: invalid)
function selection flag" * When the reference unit is set to pulse, the electric gear is
invalid.

Set to "0" (invalid)

No. 19 "Travel amount per 1 machine | Travel amount per 1 machine rotation
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-9200SH 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
par?q]geter Name . Content_s \::111:138
No. 19 Travel amount) - Indic_ates 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.
Lioad 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
onhe machine
rotation
E 1 rotation i
P [mm] @
=]
P = Pitch of ball screw
2 20
£
° 8
360 [ 1 ot
=
2 1 rotation
a5
. - 1 rotation w———m nD
e BT O

Setting range of No.19: I to 23 — 1 [1 = 1 reference
umt] '

® ' Setting example
! 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 "
parameter Name Contents Initial
No value
No. 20 Motor side + Sets a gear ratiolbetween 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 : rotations and No. 21 = n rotations
No. 21 Machine sidef - Setting range: 1 to 65535 (rotations) 1
gear ratio ® Setting example .
7 rotations
| }
P - 4 rotations
n rotations of load axis

m rotations of motor axis

—t

3 rotations 9 rotations

In the above configuration by the following axle ratio;
n 3 4 4
Axleratio=—=—=—= —
m 7 & 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

T L]

5 rotations

Motor

n

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= ——— ={8000
0.001 mm

n 5
- Axle ratio= —=—-
m 7

. 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° Jjrotation

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

parameter should be as follows:
i

360° o
- No.19= —————=[3600
01"
n 16 1
+ Axle ratio= —=—— =——
m 30 3

- No.20=
- No.21=[1]

Axis selection

There are two types of position control; finite length position control 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 0o 20) is not used, the axis selection is invalid. Set to
"Finite length axis" (= 0).

@)

Table 3.5 Setting for Axis Seleétion'
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Type of Position Control

Setting for Axis Selection

Finite length position control

Finite length axis (=0)

Infinite length position control where rotation is made
simply in a single direction without resetting each rotation

Finite length axis (= 0)

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

Infinite length axis (= 1)

- (Note) The above pérameters are available for CP-9200SH version No. 87921-900000-S0200 and later.
For the verston Nos. older than 87921-90000 -S0200, it is fixed to infinite length axis (= 0).




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 OL00 12 and indirect designation to set the position buffer No. where a
position reference is stored to OL0OD 12.

For direct designation, there are the absolute position reference method to set an absolute position
to OLG12 and the adding incremental value method to set the value of the present travel value
added to the previous position reference value (the previous value of OLO112) to OLOD 12.

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 (OWD020) is not used, treat the position reference value set to OLID12
as an absolute position.
Table 3.6 shows the parameters concerned with position control.

Table 3.6 Parameters for Position Reference

Typeof | Parameter N Content Initial
. e ontents
parameter (Register No.) am value
Servo Bit12 of OWnD|Position Sets a designation method of position| 0 ™o
parameter for (01 reference reference.
setting value 0: Direct designation
selection Set directly a position data to OLO012.

Specify whether the position data is

calculated by the absolute position

method or by the adding incremental
value metheod at Bit14 of OWI001
1: Indirect designation
Sets a position buffer No. to OLg12.
In the specified position buffer, store an
absolute position beforehand.
Bit14 of OW0D|Position Specifies a position data type. Q Gote)
01 reference type |0: Absolute position method

Set an absolute position to OLO012.
1: Adding incremental value method

Set the value of the present travel value

added to the OLDOO 12 previous value to

OLm 2.

{Note) When the position buffer
(indirect designation) is selected,
it is invalid.

OLoD12 Position Sets a posttion data. 0
reference (Note) The data to be set differs depending
setting on the settings of position reference
value selection (Bit12 of OWOD01)
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 87921-90000-S0200, it is fixed to infinite length axis (=0).
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Table 3.7 Position Reference Value Selection

Position reference value

IPosition reference

(Direct designation)

selection (Bit12 of OWn|type (Bit14 of OWon Position reference (OLao 12)
001) 01)
0 0 Sets an absolute position.

(Absolute position

(Ex.)

value method)

method) OLo12 -— 1000

: 0L 12 < 2000
1 Sets the value of the present travel amount {(incremental
(Adding incremental [value) added to the previous value of OLoo 12.

0Lo0 12 «— Previous OL0D 12 + Incremental travel
amount
(Ex.)
When the previous OLoo 12 = 1000 and the present
travel amount = 500,

QL0012 < 1000 + 500 = 1500

1 .

(In direct designation)

0 (Note}

Sets a position buffer No.
In the specified position buffer No., store an absolute
position beforehand.

(Note) If it is set to "1" (adding incremental value method), 2 setting parameier 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 (OL00 12) and set newly this value to the position reference (OL00 12).
For example, in order to move continuously to one direction, the position reference (OL00 12)
shall be simply incremented.

What is Position Buffer?
The position data group by each axis can be stored in a buifer (position buffer) inside SVA module.
By specifying a "buffer No." for a position data (OL0n12), 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 2566 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 OLon 38 1 to 256 For setting of position buffer Nos.
access No, )
Position buffer OLoo3A —2% tp 2811 For setting of data to write-in position
written-in data buffer
Motion command OBoo 21E Qorl For writing-in position buffer
control flag (Bit14 of OWoC 21) 0: No processing
(MCMDCTRL) 1: Write
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H 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 (IL0o28) 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 1to 256 For setting of position buffer Nos.
access No,
Motion command OBoo 21F Oor1l For reading-out position buffer
control flag (Bit15 of OWDD 21) 0: No processing
(MCMDCTRL) 1: Read-out
Position buffer ILon 28 — 23 {0 23.1  |Read-out data of position buffer
read-out data

B 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 OLoo 12 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 OWDno 01) 0: Use position reference value for
(SVRUNCMD) XREF (OL.on 12) data

1: Use position buffer No. for XREF
{(OLoo 12) data

l 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 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
Deceleration is started according to the deceleration time set value.

Speed

Target position change point
Deceleration start position

Travelling distance

to target position

: Current position
: Target position
: Deceleration start position

e|s

Time

?» Position
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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 start position
Speed
~ /— Target position change point
—f Travel amount
' AN to target position

1

1

! @ : Current paosition

I @ : Target position

: @ : Deceleration start position
1

Time

é o) @ - » 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,

Spend : -
’ : /—Target position change point

Travel amount

to target position
@) : 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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H 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 position 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 polint
Deceleration start position
Travel amount
to target posftion @ : Current position
@ : Target position
@ : Deceleration start position
+ Time
» Position
Q@ @ ”

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 Deceleration start position
Py /—:/— Target poslition change point
Travel amount
\\ o target position

(@ : Current position

@ : Target position

@ : Deceleration start position
Time

e —————

—> Position

@
e
3

In the above case, deceleration should have started at point (). 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.

Spead
. /—-— Target position change polnt
Travel amount
to target position ® : Current position
@: Target position
Time
- '!' ¥ Position
@ O

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 Monitor 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 O 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 (OLoD 12)
and newly set this value to OLo012 (position
reference).
Note that the position reference (0OL0012) is not always
set in the range O to (reset value of infinite length axis
- 1).

coordinate system
calculated position

. |(POS) N

ILoo 08 Position monitor |[The feedback position of machine coordinate system is
(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. .
ILao18 Machine coordinate[The position that SVA module outputs externally and
systiem referencejreference position of machine coordinate system are reported.
. |position In the machine lock status, this data is not updated (in the
(MPOS) Note 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

"Infinite length axis".

When "Infinite length axis" is selected, the target position of|
each sean for the position reference is reported to this
parameter.

Note: When "Finite length axis" is selected, it is the same as
ILoo02.

(Note) These parameters are valid for CP-92005H version No. 87921-80000 -S0200 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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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 multiplication)

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 OWm 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 (OWITI0A) and creep speed
(OWmDOB) 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 (OWIO1)
and creep speed (OWI 0B) is % to the rated motor speed (1 =
0.01%).

OWI0A

Approach speed
setting

OWmoB

Creep speed
setting

The unit differs depending on the setting for "speed reference value
selection" (Bit13 of OWm 01).
(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” = 1, set in % to the rated
motor speed.
1=0.01%

OWm16

Speed reference
setting

This parameter is valid when "speed reference value selection *
(Bit13 of OWO01) 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 OW@01) is set to 0.

Set a reference unit for the rapid 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

OowmaC

OverrideNow2

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
switchead 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 OWI 04, OWm 0B, and OW[ 15.
This parameter is available for CP-9200SH version No. 87921-90000-50200 and later. For the version Nos. older
than 87921-90000 -S0200, it is fixed to "1".
2. This parameter is invalid when motion command is not used.
This parameter is available for CP-92008H version No. 87921-90000-S0200 and later.

3-27




3-28

Table 3.13 shows the parameter setting examples.

Table 3.13 Parameter Setting Examples

Owm2C

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,

- OWII 0A=180

- OWmoOB=90

- OWm 15= — (invalid)

- OLm22= 900

- OWn 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%)
- OLm22 =— (invalid)
- OWm2C = 10000 {100%)

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

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

- OWI0A= X 10000

X 10000

- OWmoB=

- OW15 = X 10000

Type of Parameter No. Initial
Parameter (Register No.) Name : Contents value
Servo fixed No.5 Pulse counting No. 5 = A/B method (quadruple muliiplication) A/B method
parameter method No. 7= 3000 rpm (Ruadrupte
No. 8= 2048 ppr mabiplication)
No.7 Rated motor Therefore, 3000
’ speed setting the rated motor speed = 3000 rpm .
=3000 X 2048 X 4
No.8 g:ﬁ)ﬁiiog ulses (multiplication) 2048
= 24576000 ppm
P e: :}omr 1 (1) When "speed reference value selection” is set to "0".
- i rotation (D When "pulse” is selected for the unit, with the above
Servo parameter Bit13 of OWI 01 |Speed refen_ance 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
- OWImOA= 300 (rpm) X 2048 X 4 (ppr) + 1000
OWmoB Creep speed = 2457 . 0
. + OWmOB= 150 (rpm) X 2048 X 4 {ppr) ~ 1000
= 1228 0
OWm15 S;i;e:greference . OWm 15 = — (invakid)
. = X X -
OLm 22 Rapid foed speed OLm22 = 1125338("‘"“) 2048 X 4 (ppr) ~ 1000 0
_ - OWm 2C=10000 (100%)
Override @ When "mm" is selected for the unit, with the above 160%




@)

3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

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 (OWCO15). In addition, set the servo parameter for positioning control,
such as the linear acceleration and deceleration times (OWC00C, OWCO0D), the position loop
gain (OWC010), the positioning completion range (OWCOOE).

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

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

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 .
® L Select position control mode (PCON). 3 FIoN

S

@ Z Turn the run command (RUN) ON., Speed

T T T e e e ———— e — — %y
¢ Loc%

Axis starts positioning.

Searation :i:cwéalreraﬁm Time 3
me
, Positioning completion
I range
® Positioning completion signal _"
POSCOMP turned ON. =0 |

!

Servo lock state

[ The boxes with solid Lines are actions the system performs.
C—-— ] 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

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

Speed (%}
Ng 4o T e Bt e ST S B Sy SR AR L e e e s Sras £ hesncraetnd
100 : "
¢ ) yd Constant movement .,
4 speed reference .
NREF - -

Time ()

Fig. 3.16 Position Pattern

<Assumed conditions>

Motor rated speed : NR = 3000 r/min
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 Servo Parameter
Register Number" and select the register number.
For the details of the register (OWDOOm), 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
k0 . = OWC091
; EQV
F 10000 > OWCO8F
PEXT
10 A = OWCOSE
‘ NACC
1000 = OWCO08C
NDEC
=> OWC08D
. NNUM
1 > OWC094
- TLIMP
F=10000 > OWC082
(10000: for VS-866)
TLIMN
I 10000 > OWC083
NLIMP
F 13000 = OWC084
NLIMN
-> OWC085
ONBIT - N-OT
ﬁsomm OBCO812
} O
P-OT
OBCO0813
O
DEND

Constant movement speed (NREF)

Position loop gain (Kp)

Feed forward gain (Kf)

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

Average number of rotations (NNUM)

Positive torque limit (TLIMP)

Negative torque limit (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-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
Hoo04 = OWC080

XREF
0000010000 = OLC092
RUNPB RUN

1B00304 0OBC0810
f On |

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 completion signal IBC0OR0D 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 program.
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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 "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 OWC000.

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 (OWCO00C, OWCO00D) 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 (OWC020).

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 (Bit1 of IWC015) is turned "ON".

To cancel the momentary stop, 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 the process of abort, BUSY (Bit0 of IWC015) is turned "ON", and turned "OFF" at
compietion 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 OWC001) 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 (OWCOOE), the positioning completion signal POSCOMP (BitD
of IWC000) is turned "ON",
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T@® Set the servo fixed parameter

!

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

r - -] Motion. command |
@ Select the position control mode (PCON). | _____l(msm) |

Linear acceleration ime

e e e e e T s
I Speed (%)
e T T T — /"
| ® Set the servo parameter for setting. | L A e«
r—— 7 I ______ 1 .
L@_'I\J.m the servo ON (RUN) to ON r

Time {t)
Linear deceleration time
Positioring completon range

® The axis starts positioning.

\

(i) The positioning completion signal
(POSCOMP) turns ON

[~ The boxes with solid lines are actions the system performs.

[T T " 7] The boxes with dotted lines are settings the user makes.

Fié. 3.19 Positioning Block Diagram
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I Example of a user program (Point to point positioning)

Speed % 1
008 .. . . _ _Rated motor speed

Time {t)

Linear deceleration time

Fig. 3.21 Positioning Pattern

Linear acceleration time

<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 referring
1.3 "Module Number and Servo Parameter Register Number".
For details of the registers (OWnoooo) to be used, refer to Chapter 5 "Servo Parameter".

RUNMOD Turns position control mode with using the
Ho104 = OWC000 motion command "ON"
RUNFPB
lﬁqosm
—
IFON
XREF Position reference pulse (XREF)
0000010000 = QLC012 {Absolute position: 10000)
RIJN RUN command (RUN) to driver
l_stooom macomo_l
f O
MCMDCODE Issue POSING (positioning) for the motion
00001 = OWC020 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
IBCOO00D is tuned "ON".

Fig. 3.22 Example of Positioning Program (PWG H03)

The example in Fig.

program.
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

(2) External Positioning (EX_POSING)
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 signal) is 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 " " in the column
"Position Control 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 OWC000.

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, OWCO0D) and averaged number of times (OWC014) to be used at external positioning
(EX_POSING)

Turn the servo ON (RUN) to "ON". (BitO of OWC001)
Set external positioning (EX_POSING=2) for the motion command code (OWC020).

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.

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

To abort the positioning, turn ABORT (Bit1 of OWCO021) to "ON" or set NOP (= 0) to the motion
command code.

During process of abort, BUSY (Bit0 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
remains stopped no matter if the position reference type (Bit14 of OWCO001) 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 (OWCOOE), the positioning completion gignal POSCOMP (BitD
of IWC000) is 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 command
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

, @_'I:uzn _tEE_SSrXO_QN @I;nj)_t'o_ql\l —_—— - J i Linear acceleration time E Linear deceleration time
J/ - z..atch mﬁnal o ol L i
) external posit1onIng Signa!
_______________________ {external positioning signal) | _”;'“_“"Lm”‘T
| B Issue the motion command external | | rosone : —

:' positioning (EX_POSING). !

(® 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.

)

Bl Example of user program (external positioning)

A
Speed (%) . .
Rated motor speed
1008~ - - - S OOl A External
positioning travel

distance
0 n
1

Linear acceleration time | Linear deceleration time

Latch signal }
{external positioning signal) i

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 (OW0oaco) to be used, refer to Chapter 5 "Servo Parameter”.




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

Turns position control mode with using the
RUNMOD motion command "ON"
Ho104 = OWC000
UNPB
[Bq0304
i
IFON . '
XREF Position reference pulse (XREF)
0001000000 = OLC012 (Absolute position: 1000000)
EXMDIST External positioning travel distance (EXMDIST)
0000010000 = 0LC024
RUN .
E{Bwo{m“ OBCOOIO_J RUN command to driver (RUN)
} O
I
MCMDCODE Issue an external positioning (EX_POSING) as a
00002 = OWC020 motion command
[END When IB00304 is turned "ON", the position
control starts and the axis moves to the absolute
DEND 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 IBCOQOD is turned "ON",

In case that a latch signal is not input, when the
axis reaches the absolute position 1000000, the
positioning completion signal IBCO00D 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)
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 is OFF, it is necessary to set again the origin
of machine coordinate system after the power is 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-9200SH
version No. 87921-90000 -S0200 and later) and the zero point control mode using method
are available.

The zero point return motion differs dependmg 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.

(D 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)

(Notes) l - .
1. For the limit switch and limit signal for zero point return, prepare a user program to connect
external DI signals such as LIO-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: OB 21D
2. For the zero point return control mode, refer to 3.4.5 "Zero Point Return Control Mode".
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES
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(1)

(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 Tﬂlgh

Moves an axis to the direction specified by the servo parameter for setting (GBO
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 {irst zero point signal {C
phase pulse) for the zero point return final travel distance (OLOC 2A) and stops
Take this position as the origin of machine coordinate system.

i
i

eee ©

xﬂ \ . ' Z.emI point
¥
(D L 4] l_@_l G! 1
Rapid feed ¢ o ,
speed » Approach , | o
f&i?':nce | \gpeed Lo o
’ . ™\ |Creep speed;
] ' - o- '
1 N ) -
0 ; N ' Time
Dog : 1 L 1
decelerati 7
(Gecelemaon l:'S) i : \—l Zero point return final trave! distasce)
Zero point signal fl
(C-phase pulse)
DEC2 + C-phase puise

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)
Apbply this method when the limit switch has the following mechanical configuration.

Pattern A - Full operation _ﬁi

Deceleration LS range of machine

High

- Low
Reversed direction«— — Forward direction
Pattern B : Full operation
< k_ range of machine EI
- ——High
Deceleration LS Low

Reversed direction «— - Forward direction

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

parameter No.17 to "ON".



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING 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 {OLO02A) and
stops. Take this position as the origin of machine coordinate system.

@OELEE

A Reversed rotation directione— -——> Forward rotation Ze:ro point
direction

]
Speed Rapid feed speed (] '

reference

Zero point return postion

Creep speed

0 Time
Approach speed 1
b Zero point return ival trave distane |
Dog 1 [
(deceleration LS) | -
Zero point signal N Ii
(C-phase pulse)

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

@ 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) signal is detected, the axis moves
from the first zero point signal for the zero point return final trave! distance (OLD
02A) and stops. Take this position as the origin of machine coordinate system.

CElS)

Zero point

i |
Zero point return position

Reversed rotation direction<€— — Forward rotation
Speed ! ' direction
reference

e

Zero point return final travel distaricé_i

Dog !
(deceleration LS) L

Zero point signal | I \‘h

(C-phase pulse)
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{(3) DEC1 + LMT + C-phase pulse
After rapid feeding with linear acceleratmn/dece]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 @ ® () @ (e

: ma¢hine ; H ', ieh
Deceleration LS ; l }:4
: . Y LOW

PP [ P e LN
hare e e
i

(_4_ Full operation range of i

:High

5 Low

LMT L™ r—-|

LMT R 7 |

R R

ngh
!.—_‘.LOW

_Reversed direction “~ —* Forward direction

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

OEOOOE

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 (OLO02A)

. and stops. Take this position as the origin of machine coordinate system.

Speed
reference

Dog

(decelefation LS) 1N

4 Beversed rotation direction «=— —3= Forward rotation  Zero point
direction B

Rapid feed speed (D )

1
1
1
1
1

Zero potnt refurn position

Q@

Creep speed

Y

Time

@

Zero point return final travel distance l

Zero point signal Il \~n

{C-phase pulseJ™




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

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

PO O

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 (OLI02A) and stops.
Take this position as the origin of machine coordinate system.

Speed reference|  Rapid feed speed (P )

Dog : : : distance
(deceleration LS) : —] 1
' L
Zero péint signal .n
Reversed rotation ”

side limit signal
for zero point
return

(LuT_L)

Forward rotation Zerg point

4 Reversed rotation direction — —a |, "0
direction

Zero point return
position

o

-
Time

5 o)

0\1._/
Q@ @

Approa:ch speed Approac}% speeq

Zero point return final travel

(C-phaiie pulse)
1

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 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 (OL0D2A)
and stops. Take this position as the origin of machine coordinate system.

Speed

reference

'

!

'
Dog '
(deceleration LS) A

Forward rotation Zero point

Reversed rotation direction -— ——a L
direction 1

®

Zero point signal m m

(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.

3@ 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.

Reversed rotation direction «s-— —= Forward rotation Zero pont

direction :
- ]
Speed :
reference ’ Creep spped ! ’
)] , X -
0 \: : : / Time
@ Li T 1
v Approach speed(]) 1
' ! _ Zero point return final travel distance |
Do t 4 k
g I i_

(deceleration LS)

Zero point signal j] N

{C-phase pulse)

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

@ Moves at the approach speed to the direction specified by the servo parameter for
setting (OBOD 009).

(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.

Forward rotation Zero point
direction’ \
'

Reversed rotation direction -

Spee& ) Creep speed ‘

reference :
[}
D &

Zera point return position

Approach speed

L)

Time

Zea point return final travel distance |

Zero point signal h
(C-phase pulse)

1

{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 register 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".

(D 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 B1t7 (selection to use motion command) of servo fixed parameter
Ne.14 "Additional function selection” to "USE" (=1) and Bit8 {motion command code
valid/finvalid) of servo parameter for setting "Operation mode selection” to "1" (=
valid).
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" @™ Turn the servo ON (RUN) to ON reference

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 {OLC02A) 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 (OLCO006).

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 (OBCO00S)

Speed

______________________ -

Limit swich width & 2 X o

""""""" y _ ~~ -~ —~—-~ (T High apeed scan set valu
® The axis moves to a specified direction at the rapid Tog i
feed speed. decelerati 1 — H
¥ ¢ % ::i’n]fl)gm] I
@ At falling edge of deceleration LS signal, the axis (C-phase plse) : Pn:nt;oq:ng
decelerates to the approach speed. *i,l completion range
¥ e —
At rising edge of deceleration LS signal, the axis Aren A Aroa B 1
decelerates to the creep speed.
[\
(8 When the deceleration LS signal1s 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
systemn. i
Wy
40 The zero point return completion status (ZRNC) turns
ON
——————————— ¥ oo = [ Theboxeswith solid lines are actions the system performs

_______________________ 3 © 2 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 (m/sd =,

a : Acceleration/deceleration time constant (m/s%
the following can be obtained:
L=12 - a (2XTs)?=2 a Ts?

Calculate a standard of rapid feed speed with the following formula.
Where Va = Rapid feed speed (%),
Set the value sothat va = f X Va/100 and 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, Ve = Creep speed (%)

ve=f X Ve/100

Then,

xi=li2 dve '}



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

) Zero point
| 1
Rapid feed dr !
Speed piC Tec spesct Approach :
reference ' speed !
' .
] ]
i 1
0 : '
Dog J [
(deceleration LS)
Zero point signal n * | travel distance
{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 (OWDID) to be used, refer to Chapter 5 "Servo Parameter”.

RUNMOD
Ho104 = OWC000
RUNFB
L[_Biqosm
I
IFON
RV
F-0000005000 = OLC022
RUN
IEIBW OBcoocl)o
[ LSDEC
'300310 OBCOOIF_,
! O
{
MCMDCODE
00003 = OWC020
[END
MCMDRCODE Dsooooog_,
IwcCo14 =00003 —0
ZRNC
‘Biqoooooo 1IBCO156
I |3
TFON
MCMDCODE
00000 = OWC020
IEND
DEND

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

Rapid feed speed (RV)
(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 (= 0).

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.
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(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 mnitial 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 servo fixed parameter No.14
"Additional function selection” to "USE" (=1) and Bii8 (motion command code valid/
invalid) of servo parameter for setting "Operation mode selection (OW I 00)" 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 (OWC014)
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 pﬁlse output completion (Bit2 of IWC015 is turned "ON"), when the axis enters in the

positioning completion range (OWCOOE), the positioning completion signal POSCOMP (BitD
of IWCO000) is turned "ON".

. " ® Issue the motion command interpolation | | 0 S Time )
(INTERPOLATE) ) Posmonmg
_________ $-"____———__ _)H completion range

(POSCOMP) ON.

Turn the positioning completion signal

[ 1The boxes with solid lines are actions the system performs.
[C —_ ] The boxes with dotted lines are settings the user makes.

Fig. 3.28 Interpolation Block Diagram




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

B Example of user program (interpolation)

Speed (pps)

150 ms 150 ms

Fig. 3.29 Interpolation Pattern Examplie

<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 "Medule Number and Servo Parameter Register Number”.
For details of the register (OWDOIM) to be used, refer to Chapter 5 "Servo Parameter”.

RUNMOD Turns the position control mode with using the

—H0104 = OWC000 motion command "ON",
RUNPB ~ When IB00304 is turned "ON", the interpolation
L]P‘omm is executed.
f— )
IFON
START When 1B00305 is turned #ON", the interpolation
LIB90305 (acceleration) starts,
I
IFON
TART Rising detection (1) At rising edge of IBO0305
IB(|)0305 DB;OOOOOO
I oy

When the rising edge of IB00305 is detected,
IFON the position reference (OLC012) is initialized
at the current position (ILC002). And, the
number of pulses for acceleration/

PTG XREF deceleration (D1.00002) is also initialized (=
1LCoo2 = OLCO012 0).
INC PUL
00000 = DL00002
RUN
I_S|BPOOOO4 OBCO%O_I RUN command to driver (RUN)
! .
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/
F=DL00002  ++00001 = DL00002 deceleration (DL00002) is incriminated (+1)

) by each scan,
(Continued)
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(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 )
XREF INC_PUL XREF The position reference is updated (accelerated)
oLco12 ++DL00002 = OLC012 by each scan.
IEND
ELSE .
(3) When IB00305 is "OFF"
INC_PUL INC_PUL L
= = When IB00305 is turned "OFF", the axis is
—DL00002 —09001 - = DL00002 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
00000 = DL00002
IEND
XREF XREF
—OLCO12 HDBSO%BZEL = OLCO12 The position reference is updated (decelerated)
- by each scan.
IEND
ELSE {4) When IB00304 is "OFF"
MCMDCODE
00000 = OWC020 When [B00304 is turned "OFF", the
interpolation is cancelled.
[END
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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(5) 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 INTERPOLATE)".

(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.

(6) 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 (OW0C 20) 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 (OWDD00)" to "1" (=
valid).

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

Set the rapld feed speed (OLCO022 or OWC015).

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). ,

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

Set the constant speed feed (FEED=7) for the motion con:lmand 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 (OWCOOE), the positioning completion signal POSCOMP (BitD
of IWCO000) is turned "ON".




3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

" (D7 Sef theservo Nixed parameter ~ ~ ~ "~ 7 7 ?
: Set the initial value of servo parameter for: Pom I
Lo_setting. L ___._ a N
" B Seliect the oashion ‘I ___________ - Mation command
Select the position control mode (PCON). L_l L .
[T Position contro’ mode. ( - = EI)— —— + * Position is the integral value of speed reference.
-————— — — = =¥ L Speed (% Rated motor
" @ Set the servo parameter for setling. ) peed (4) speed
[yl s 4 1 [ command
Rapid feed

" @ Turn the servo ONRUN)®wON ~ ~ ~ ~ )
L T e o -
| ©® Issue the constant speed feed (FEED) for the ) °
. motion command. . Linear acceleration time  Linear dij ration time

“““““““““““““““ ' Positioning

.V’- completion range

{ (® The axis starts the constant speed motion. | Foscor I
r T O T L T T T T — T e e e e e bl

{0 Set the motion command t¢ NOP =0

Turn the positioning completion signal
{(POSCOMP) to ON.

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

Fig. 3.32 Constant Speed Feed Block Diagram

B Example of user program (constant speed feed)

Speed (%)
100%

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 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 (OWOOm) to be used, refer to Chapter 5 "Servo Parameter”

RUNMOD Turns the position control mode with using the
-Hoto4 = OWC000 motion command "ON"
RUNPB
L'B90304
t

IFON

RV Rapid feed speed (RV)
F-0000005000 = OLC022 (5000000 pulses/min)

{continued) a.55




(continued)

RUN
SB900004 OBCSJQIO
i . D[RECTE)N RUN command (RUN) to driver
SB000004 OBC0212 Issue the constant speed feed (FEED) for the
f - 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
k00000 ; . = OWC020 decelerated to stop and the positioning
IEND . g 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 "O" 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".

(D 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 vahd/
invalid) of servo parameter for setting "Operation mode selection (OWOO00)" to "1" (=
valid)

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

® Set the STEP travel amount (OLC028) 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 (OWC014) 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).

S)

(® 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 IWCO015) is turned "ON".
To cancel the momentary stop, turn HOLD (Bit0 of OWC021) to "ON".
To abort the positioning, turn ABORT (Bit1 of OWC021) to "ON" or set the motion command
code to NOP (=0). .
During the process of abort, BUSY (Bit0 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
remains stopped.

(D After the pulse output completion (Bit2 of IWC015 is turned "ON"), when the axis enters in the
positioning completion range (OWCOOE), 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
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3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

;' {0 Set'the sérvo fixed paramefer ~ =~~~ 77 7 ?
) Set the initial value of serve parameter for
cooosettmg . _ y

" @ Set the servo parameter for setting. A
"{® TumtheservoON RUN)toON ~ ~ ~ ~ -~ ?
e o i e o e o e e o o e ok am A A e e e = = -

" &) Issue the constant, spe-ed- feed (_S'i‘-E—P)—fgr the :

' motion command. Linear acceleration time Linear deceleration time
R T PR ] Posicioning
L | completion range
Th i d motion,
[ ® e axis starts the cinstant speed motion ] poscap J_.__
(@ Turn the positioning completion signal
(POSCOP) to ON.
[ ® el the motion command 10 NOP &0

[__]The boxes with solid lines are actions the system performs.
[ " ] The boxes 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

Linear acceleration time Linear deceleration time

Fig. 3.37 Constant Step 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. 3.37, the axis stops after the STEP travel amount 2000 pulses.
STEP travel amount: OLC028= 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 (OWCD) to be used, refer to Chapter 5 "Servo Parameter".

RUNMOD Turn the position control mode with using the

—H0104 = OWC000 motion command to "ON".
RUNPB Rising detection
i_lmqom DB000000
I J
TFON
STEP STEP travel amount (STEP)
0000002000 = OLC028 (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 .
I_I'BCOOOD DB000010 After the movement is completed, clear the
I — 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
move the machine to zero pmnt

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

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).

@ Set the zero point setting (=9) for the motion command. :
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.

@ When the zero point setting is completed, The zero point setting completion (Bit3 of IWOD 15)
and the zero point return completion status (Bit6 of IW00 15) are turned "ON".

B After confirming that the zero point setting completion turns ON, set the motion command
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.
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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 contrel 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 electronic 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 variable
speed operation of cams are all moved to the software. )

Previous method of mechanically synchronizing operation | Method of synchronizing operation using the CP-32005H
(Line shaft, cam method) (Electronic shaft, electronic cam method)

Controller

CP-8200SH

Driver

No.1roll No.2rll Cam device No.1roll No.2roll  Cam device

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%
speed feed forward.” This "position” means the angle of rotation of the motor, so it is called "pha
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 Se

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.

[ -
Cl I
 OPU module - Servo controller module : ' Servo driver
NREF
Standard speed 5., Ioyco1s) - — Speed
reference seting |, [ — - Rt I | D/A | conto —@
J, P'TrG . :
To other devices | @ . : ‘
b . Integraf . ™ ]Cu-"‘-!.‘ -
1
. PPB
: PHBIAS
Phase offset i rerrevwl
setting S>——{0LC026 | ‘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 th
motor axis to pulse amount) to the phase offset setting.

4

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 b
realized simply by selecting the phase control mode on the CPU module side, and setting the necessa
parameters to'the SVA module.

<Assumed conditions> oo
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 ‘ :
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



Figs. 3.44 and 3.45 are exam
block diagram in Fig. 3.43.

3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

ples of using a programming language to show the phase control loop

DEND

NCOM
o = OWC018

EOV
0000065535 = OWCO0F

PGAIN
00015 = OWC019

TI
00300 = OWCO1A

TLIMP
—-32767 = OWC002
(32767 for VS-866)

TLIMN
32767 = OWC003

NLIMP
15000 = OWC004

NLIMN

= OWC005
ONBIT N-OT
SB000004 OBC0012
e %2

P-OT
01300013_!
O

Speed offset value (NCOM)
Deviation error detection value (EQOV)
Proportional gain (PGAIN)

Integral time (Ti)

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-
creating a user program in DWG.A a

9200SH is turned on. Thus, this is the same as the method of
nd initializing settings. The method of setting initial values in the

servo parameter setting screen and saving them is recommended.

RUNMOD
FHoo08 = OWC000
PREPARE RUN
|lv_|£1301001o OBCOOIO_J
- O
VREF GEARI1 AMARI
FMWO01010 X MW01020 + ML02012
GEAR2 NREF
+ MW01021 = OWC015
AMARI
MOD X 00001 = ML02012
ISQO-HOSE PHBIAS
—MLO1012 = OLCO016
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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B 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 linear 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.

=z Follower Mechanical cam .
@ | position ) : Follower  when the mechanical cam
B : — ; rotates, the follower moves in a
2. s . \ L):"_f::] straight line according to the
g i displacement diagram.
3 ' —
—» Phase ¢ .
m CP-92008H - Servo driver
g Displacement pattern generation pro
g Phase Displacement ‘ . ,>~>—L=_ posd ol }
=) referance .
2 — .
ol 8> ! i k ) -
I " , )
3 . o e . £3 Encoder

/Ball screw  Follower
B —‘\ ‘:

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 registexr (OWODDD), refer to Chapter 5 "Servo Parameters.”

Applying phase controel, 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.

CPU madule NEEF SVA module ,I Servo driver
Standard speed 0%cols | FYTY Speed
reference seitings . — [Rebdl control @

v PTG n '
To other devi ! . ;
' il I o &
+
Phase off PHBIAS PFB !
ase offset [rerreral
setting 0LLO16
Fig. 3.47 Phase Control Loop Block Diagram
( GPU module ) Servo drivar
Sgte sean cifferential smount calcuiation Speed
| control —@
L
—

Position reference generation
X

8-

[

Fig. 3.48 Electronic Cam Control Loop Block Diagram

" If the phase reference generalion operation disabling {bit 7 ol
. OWC000) is lumed ON, integrated line is cul.

&

Since electronic cam control loops are handled inside the SVA module, you can 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
Feedback pulse resolution
D/A output value at 100% of speed
D/A output value at 100% of torque limit
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

Speed offset value
Proportional gain
Integral time

: NR = 1500 r/min
: FBppr = 8192 ppr
:86V

: 655356 pulses
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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..

‘NCOM
o = QWCO018
. (EOV)
0000065535 = OWCOOF
g PGAIN
02500 = OWC019
TI
00000 = OWCO01A
TLIMP
—=32767 = OWC002
(32767: for VS-866)
: TLIMN
32767 = OWC003 .
NLIMP
15000 = OWC004
NLIMN
= OWC005
ONBIT N-OT
SB000004 OBC0012
-
P-OT
OBCO0013
DEND

o

O

Speed offset value (NCOM)
Deviation error detection value (EOV)
Proportional gain (PGAIN)

Integral time (Ti)

"Positive torque limit (TLIMP)

Negative torque limit (TLIMN)

Positive speed limiter (NLIMP)

" Negative speed limiter (NLIMN)

~ SB000004: Normally ON contact

Negative overtravel (N-OT), positive overtrav
(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-92008H is turned ON
This is the same as the method of creating a user program in DWG.A and initializing settings. Thi
method of setting initial values in-the servo parameter setting screen and saving them is recommended
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Turn the phase control mode ON

I-Ho088 =I; Ug“h,a(%lgo Turn the phase reference generation operation
Ki TeH disabled ON.
MW00040 X SW00004 Compute the speed scaling constant (KS). The
K2 KS set value of the high-speed scan: SW00004
- = ML03010 .
MW00041 NRXFBpprXn _, Denominator* : MWO00040
60X 104 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 multiplication factor (1, 2, or 4).
PREPARE RUN Feed forward gain [10000/100%)
LR:IB'EIGOIO OBCOOIO_I
J o Run command to the driver (RUN)
Phase reference When MB010010 is turned ON, phase control
FMLO03030 is begun.
Displacement pattern  Displacement X
FGN MAQ03050 = ML03020
The displacement (pulse) for the phase
reference is read from the FGN function.
. Disptacement X
Displacement X Previous valus Amount of ,&* Phase
change reference
FMLO03020 - ML03024 = ML03022 The FGN pattem 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
I NREF. When it is OFF, the standard speed
Amount of change FFGAIN ey ’ :
(FML03022 ] X MWO03012 NREF stays at "0.
NREF .
+ %3010 = OWC015 Standard speed reference setting [0.01%]
Position BIAS DisplacementX  pHRBIAS
[(FML03032 ] [+ML03020] [= OLCO16] Phase.offset setting [pulse]
Displacement X Previous value .
HML03020 = MLO03024 Displacement (pulse) for the phase reference
: Previous value [pulse]
DEND

Fig. 3.50 Phase References (DWG H04)

The example of Fig. 8.50 is simplified, but actually each register type can be freely controlled with a
user program.
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Zero point return is the action of returning the axis to its mechanical zero point.

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 point. .

For zero point return, the method using the motion command (available for CP-92008H version 87921
900071 -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.

When zero poiﬁt return is selected while using the absolute encoder, position control with the zer
point offset (OLOD06) as the position reference is the result.

Zero point return is executed by turning the run signal (RUN) ON with the zero point return mod
(ZRN) selected. The movement direction for zero point return is specified with the zero point retu
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} is output. The zer
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 Poin

Return (ZRET)".
2. Change to the position control mode for position control of position 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 "Modes for which data is valid” in 5.1.2
"List of Serve 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.

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

(2 Set the approach speed (OWCO00A), the creep speed (OWCOOB), the linear acceleration and
deceleration times (OWC00C, OWCO00D), the position loop gain (OWC010), 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 OWC000.

(6 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).

® e

When the axis enters the positioning completion range, the zero point returning completes.
After completing the zero point return, the zero point return completion signal ZRNC (Bit F of
IWCO000) 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. y Direction specified in the zero point
______ ¢ T T T return direction (ZRNDIR)
____________ -

@ Set the servo parameters. 5
****** vy ZEN 3 | |

mr e, — LT T A

@' Select zero point return mode (ZRN)

L - RUN @ i

| I ¢ ______ J

The axis moves at approach speed in
the zero point direction. ‘ Limit switch width 2 2 X Ts
v : high- al
T ﬁ ! Ig speed scan set value)

Distance

Creep speed

DECLS {liit switch) P
External signal : s l : , *
LSDEC tdeceboration poutt imit switch signal), ' :| :
CBmoIF ! “T=7  Ovemun distance past the
Zer point pulse n n ” ﬂ n n point of zero point
h 4 {C-phasa pulse) v ) Nt 3
& | When LSDEC turns ON, decelerate to MBF — AU
Pulse aher the ! " Positi ‘
creep speed. se :'m ! &, Paositioning completion range
: +L,..
=
Zero point Aeah |, MeaB™
¥
: ZANC l\] 7
® | 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.
[ —— ] Theboxes with dotted lines are settings the user makes.

Fig. 3.51 Zero Point Return Block Diagram

(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 (s) = high-gpeed scan set value (ms)/1000
f(m/s)=k X {NR X n X FBppr}/60
‘K : Weight of one pulse (m/pulse)
‘NR : Motor rated speed (t/min)
F Bppr: Feedback pulse resolution (ppr)
r ‘

: 100% of speed (m/s)
n : Pulse multiplication factor (1, 2, or 4)
t(s)= hnear acceleration and deceleration time (s)
a {(m/s?) =it '
a : acceleration and deceleratlon time constant {m/s?)

If we make the above substitutions, the following is derived:
L=12- a 2XTs)?=2 a T82

The criteria for the approach speed can be caiculated with the following formula.
If we take Va = approach speed (%), then the followmg settings follow.

va =f X Va/l100-

L =1/2-{va¥ a}

The criteria for the zero point overrun distance (x) can be computed with the following
formula.
If we take V¢ = creep speed (%), then the followmg can be derived.

ve=f X Ve/100

x=1U2-{vet ¢ }
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B Example of a user program

Speed
(%)

N | .
(100%} ; i e .

Napr

speed A 5\

NACC ) NDEC l Time {t}

Fig. 3.53 Example of Zero Point Return Pattern

Nclp

i

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

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 fixed parameters are set on the Fixed Parameter Setting screen of the CP-717.
In Fig. 3.53 i

Approach speed : Napr =20%

Creep speed . : Nelp=10%

Linear acceleration time : NACC =1 sec

Linear deceleration time : NDEC=1sec

Zero point offset : ABSOFF = 100 pulses

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

Positive speed limiter : NLIMP =130% .

Negative speed limiter : NLIMN =130%

Position loop gain ) : Kp=50

<Operation conditions>
The limit switch signal width 1nputs 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 b "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 .

I~ 0000000100 = OLCOCe Zero point offset (ABSOFF)
NAFR

2000 = OWCOCA Approach speed (Napr)
NCLP

F 1000 = OWCOCB Creep speed (Napr)
KP

500 = OWC0D0 Position loop gain (Kp)
EQV

10000 = OWCOCF Deviation error detection value (EOV)
PEXT

10 = QWCOCE Positioning completion range (PEXT)
NACC

1000 = OWCO0CC Linear acceleration time (NACC)
NDEC
= OWCOCD Linear deceleration time (NDEC)
TLIMP

F=.10000__ = OWC0C2 Positive torque limit (TLIMP)

(10000: for VS-866)

TLIMN

10000 = OWCO0C3 Negative torque limit (TLIMN)
NLIMP

I 13000 = OWCO0C4 Positive speed limiter (NLIMP)
NLIMN

‘ = OWCO0C5 Negative speed limiter (NLIMN)
ONBIT N-OT
l_S_{B!OOOOOIl OBCO%IEI SB00004: Normally ON contact
!
P-OT Negative overtravel (N-OT), positive
03(30(}331 overtravel (P-OT), and other contact
o instructions to the driver
DEND

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-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 getting initial values in the
servo parameter setting screen and saving them is recommended.

RUNMOD Turn the zero point return mode "ON"
- H0010 = OWCO0CO
LSDEC IB00100: limit switch signal (DECLS)
| IBO0100 OBCOCLF |
= o
RUNFPB RUN Run commands to the driver (RUN)
‘L'BOOI 10 OBCOC10 When 1B00110 is turned ON, zero point return
} © starts. When zero point return action is
completed, the zero point return completion
DEND signal IBCOCOF (ZRNC) is turned ON.

Fig. 3.55 Zero Point Return (DWG HO01)

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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3.4.6 Absolute Position Data Read Out from Absolute Position Encoder

3-78

When the absolute position encoder is used, the SVA module reads the absolute position (current
position) 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-9200SH, such as when the servo driver fails. In these cases, after
changing the servo driver, it is 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 OW0D01) in an OFF status, by turning ON the
absolute position read request (ABSRD: Bit A of the OWOD 00).

When reading the absolute position from the absolute position encoder is completed, the absolute
position read completion signal (ABSRDC: Bit A of the IWD000) 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 OW[ID 00), absolute position data read out from the absolute
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.

3  When reading the absolute position from the absolute encoder is completed, the absolute

posmon read completion signal ABSRDC (Bit A of IW(0 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 informed to 1L.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.

300msto5.0s

&
|
|
l
I
|
l
I
l
I
I
|
|

\l/ ABSED ]

3 | Absolute position data is read out from
the absclute encoder

v

Absolute position read completion
signal {ABSRDC) is turned ON.

PR . .

ABSRDC

— Upon normal completion
PGER (Bit 4 of IWC000): OFF

- the absolute value encoder
ILC012 : Initial incremental number of pulses

v
@ — e — M e e 1 -signaled from the absolute value
Turn the request for absolute position ILCO08 : New current position
L __ data read out (ABSRD) OFF. F ' ’

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

J

11.C010 : Cumulative number of rotations signaled from

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

v

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 Exampile 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|
gignal. ‘

For details of the register (OWOID), 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.

BFB%%OB SPOFONG [ IBC0013: SERVOPACK ALARM signal (DI3)
IL .
IFON
Here the SERVOPACK ALARM signal i
“RUN OFF sequence” connected for detection of SERVOPACK powe
3 cut off.
IEND .
SPOFON 1 SII;I(S)FONB%
oo . DEoogoz
FONM -
DB000%02
SPOFONM
DB000902
S
IFON D}E::OOOOSO: Absohl;te position request signal
ABSREQPB ABSREQ This uses a push button.
DII_EOCIJOSO DB000910
I : O .
When the SERVOPACK power is turne
__ID!BOOOBIO . "ON" from "OFF" and the RUN comman
RUN ' ABSREQ ABSRD (OBCO0010) is "OFF", pressing the pus
OBC00I10 ~ DB000S10 OBRCO00A button (DB0O00080) turns the absolut
—34 —F . g v position read-out request {(QBC0DOA) "ON".
ABSRDC
IBCO00A
e |
IFON o . ' : When the absolute position read out is
. ABSRD completed (IBCOOOA is "ON"), the absolute
SB000004 OBCO00A position read out request (OBCOODA) and othe
— : SPOFOO_ signals are reset.
DBOOOQON%
O—
ABSREQ
DBOOOS!?_
PGER
IBCO0OO4
e
IFON - .
p 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.
‘ 3 If absolute position data read out concludes
"RUN sequence” 1 normally, perform "RUN" sequence process, and
restart operations.
IEND . . — '
IEND ' .
IEND ) :
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. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES

3.4.7 Latch (DI Latch Detection) with External Signal of Pulse Count Value (Current Position)

The DI latch detection is the function for storing (latching) 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).

@  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 (ILC008). 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.

® e

{+}

Count register of 0
the counter

Hardware latch

A
)
]
]
1
]
)
]
]
)
]
: 1 1 s or more
[}

1
)

i

@

External latch signal

Monitor for the position at YV PINT
DI detection (IL.C006) n

Dl latch completion signal i [
1°

(OBCO00D)

Dl iatch detection request ® [
(1BCO00B)

Fig. 3.59 DI Latch Detection
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Turn the DI latch detection request
DITNTREQ {OBCO00D) "ON".

DI latch?

Connect the external signal which is
used as DI laich 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).
(D1 1atch disabled state)
DI latch completion signal DIINT (IBCC00B)
turns "ON".
I____._—_I—T'__““‘__'I
Processing program which used the DI
! detection position monitor PINT (ILC006) |
L is executed. 4
T T “Turn D1 latch detection request !
DIINTREQ (OBCO000D) "OFF". r

L____..___l ______

[::] The boxes with solid lines are actions the system performs.
L = T~ 7] The boxes with dotted lines indicates items the user creates with a user program.

Fig. 3.60 DI Latch Detection Process

Hl Example of a user program

SVA module |

- Sénsor, etc. -
CNi-42 [o——]
PIL O

CN1-45

Qv

- 3-82

PIL hardware lag time: approximately 40 ¢ s

Minimum pulse width for PIL: approximately 1 g 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 ML10000.
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
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Coincident Qutput

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 cutput 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 (OLCO008).

® Turn the coincident detection request (Bit E of OWC000) "ON".

@ Atthe point where the coincident detection set value and the current value of the counter commde
the coincident output signal turns "ON," and is output (DO5). The coincident detection signal
(BitE of IWCO000) is turned "ON".

® The coincident detection request (Bit E of OWCO000) is turned "OFF."

When the coincident detection request is turned "OFF", the coincident output signal (DO5) and
the coincident detection signal (Bit E of IWC000) are turned "OFF".
(+}
COINDAT
Count register of :
the counter /
(-) @
Coincident paint detection vaiue =
COINDAT
T 5
- - ) .
Coincident output signal ] @ ®
Coincident detection request r l

Fig. 3.62 Coincident Qutput



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 torque monitoring informed to as monitored data
can be used as a general-purpose A/D converter for pressure control.

Using this torque monitor 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 is 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.

GPU module
SVA module

+
o PID control py l;—- Control’ Servo parameter
command
X |
Gain

IWoooo

Fig. 3.63 Example of Controlling Pressure

<Assumption>
Servo driver : VS-866
Control mode : Torque control
Input of voltage : Torque monitor input (A/D input: 10 V/100%)

In the example of Fig. 3.63, the 1st axis of module number 1 is used.

Further, in order to use the torque monitor as general-purpose A/D converter for pressure monitor
mput, 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)
DWO00001 :Target value

DWO00002 :P1D input value

DW00003 :PID output value

AFB < APV .
HIWCOOE 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.
opei-ation = Dwm : '
ASV PIDOUT TREF
—DWO00001+DW00003 = OWCO1B Setting torque references
NLIM
5000 = OWC01C 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 HO03)

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 (ILOD08). In
general for the case of indexing mechanical position from the feedback pulse (current position: 1L0O0
08) of the motor, this can be found from equation ().

The remainder of :

eedback pulse - zero point position is the mechanical axis current position pulse ... D

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 +2%'-1 — -2% (Refer to Fig.
3.65).

(liLoo08)

| 1

,, /
L

S

;::- When operating by equation @ since it slips by this amount, the
operation cannct 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 doing this, it becomes even
more generic, and easier to use. Fig. 3.66 shows function definitions.

FUNC-—010
IN-01 ouUT-01
B-VALUE —— 0-MEM M-P0OS === L-REG
IN-02
L-REG ===} FBP
IN-03
L-REG ===| CYCLE-P
WORK
MAxoox
(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 MAI1 used by,

the user functions.

Table 3.14 Input and Output I'F

Register No. Contents Data format Contents
Input MBOD00000 Zero point B-VALUE Set "ON" to store the zero point in
memory memory
XL00001 Féedback pulse L-REG Motor feedback pulse {current position)
. ugually ILoo08 is input.
X1.00003 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
Output | YLOOOO1 | 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
AW00000 Bit information Bit data
ALDO0O1 Zero point Double- When the zero point storing operation is
Work ' memory length performed (XB000000O is "ON™), the
integer feedback pulse (RLO0001) 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.

0-MEM

xmioioooo ABo%oooo
| FBP
[ FXL00001 ]

"Position computation"

FBP 0-POS-C
XLoo001  ——AL00003
M-POS—C CYCLE-P+
—YL00001 =XL00003
IFON
M-POS-C CYCLE-P+
~YL00001  —-XL00003
0-POS~C  CYCLE-P+
—ALO0003  ++XL00003
IEND
M-POS-C
YLO0001 < 00000
IFON
M-POS-C CYCLE-P+
YL00001  ++XL00003
O0-POS-C CYCLE-P+
-AL00003  ——XL00003
IEND
DEND

0-POS

[=AL00001]
0—-POS-C

[= AL00003])

M-POS-C
= YL000O01

M-PO5-C
= YL00001

0-POS~C
= AL0O0003

M-P0OS-C
= YL00001
0-POS-C
= ALO0003

Zero point memory [pulse]

Zero point for operation [pulse]

Mechanical axis position [pulse]

Mechanical axis position [pulse]

Zero point for operation [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= ==

I

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

Mechanical axis position {pulse]

1L.C008:

Fig. 3.68 DWG Program (DWG.L10)

Feedback pulse for the
first axis of module
number 1 {current
position).




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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CP-9200SH SVA module block diagram

Torque limit setting

Negative torque limit sening (0Wna03) TCoN
Pogitive torque limit setting {OWne02) + [l :
i
Parameters for the torque control mode :
: --0TO
Torque reference setting (OWpolB) '
Speed limit setting {(OWooIC) . —0,0
Speed pattern generation '
Parameters for the speed control mode ' NEON
| Speed reference setting (OWoal5) . O o0—> |” Jr—
— . — {OWoal4)
Setting for Enear acceleration and decskeration time 4 !

Setting for linear acceleration time (OWon0C) ]
Setting for linear deceleration time (0Wop0D)

- Phase instruction generation operation

ILgo4 el L0k
Parameters for the phase control mode FHCON (FTGDIF) 055) {4

II\‘)t []
- - O kviliyy)
Speed compensauort setting (OWnold) — PETEST Integrated operation ‘ prov— ﬂ‘, +
Speed reference setting (0Wools) —0: 20— of the target position o target postin "’!_!_N;}—)g, (l-'—‘— o
Proportional gain seeting (OWo019) 1 [RESET sgral "ON"
1 N
1

Integration time setting (OWDoIA) of Reser mniegration Ti=0
Phase offset setting {OLool6) |

Position pattern generation ]
Parameters for the position control mode ) (.P"Ilg:]:.ﬂ > Ki [
- Speed reference seting (OWonlS) :
Position reference pelse seming (OLool2)
Position Joop pain setting {OWoo 10

Feed forward gain setting (OWonl1) ' ane *] (!ED'PG])Z
Positioning completion range setting (OWonOE) .3

Deviation enror detection {OWor0F) comimand j
| Mosion command (QWarpd)” 0O ' * I,*

Offses pulse senting {OLgo1E)

Averaging i O
O¥mld ' Qget posiaon

21132
(P Inom)

4
ok
:

Run status (FWoo0)

Deviation error ([B o000}

Positioniap completion signal {({Boo00D}
Zero point return completion signal (1Bo000F)

Deviation +

I )
OBaol02 OBoelI0

T UOBmilA  (PCOM) UM

{Spesd compensation setting (OWqpl$) }————1+— 55 —55—00
Setting for linear acceleration and deceleration time

Setting for linear acceleration time (OW pp0C)
Setting for lincar deceleration time (0Wnp0D)

Zeto point return speed generation Position patiern generation L L2
- (rTepIR (r1G)

Parameters for the 2ero point return mode ZRN v

Approach speed setting (OWoo0A) _cT:_ gj.¢
Creep speed setting (OWon0B) ._Eﬂ_

Qgeration of
target posinon

i Zera point offset setting (OLgn06) J
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4. CONTROL BLOCK DIAGRAM

Analog monitor

Servo drive run command Torque monitor (TFE)
(SYRUNCHD) Speed monitor (NFB)
i‘ciil Run (RUN) il |1
o General.purpose DO_——~ D01 f
TCON General-purpose DO —— D02 | > 100000 160000
General-purpose DO_—~ D03 SITGAXMYL| | 37IeE vz
General-purpose DO —~ D04 1
Genera) porpose DOVCaineident wtpud bob - -
Sensor ON (SEN) ™~ bos ;51-1:1:::) ::nt:rt?
with sign with sign
Servo drive status (INVSTS) .
(Can be used as general-purpose DI) - g
= g
: :
E @
"g =
2 3
. /7] =
Analog negative
torque limit Y
reference Faieieaie il ettt i
16bit ! Servo drive !
DA N ]
12N XN coverter | CH3 ! |
Hwees |7} vithsign ’: !
o) N '
<y ]
1 ]
1 ]
) 1}
[ b
[ 1
1] 1
Analog pesitive | i
torque limit ' '
reference ' ' P
I&Xﬂ E :_"*:Mor.or.,
NEEL S SIN P B '
110008 with sign H '
) ' '
] 1
] 1
! ' N B
1 y oo " i ] ]
1 " ' ' v Absolute 0
: 1 Divider < . =i 1,
N [}
Speed limiter AI;alog speed ! ' ! i :m:d:r '
recod CON TWpoC reference N ' oo o '
¥ ‘g N okl csrontpy v ! E
]
v 5 22708 XV1 3{,‘3,,," [ I ;
>0 S {3 CODVvE
o ] 110008 with t;:n ! !
v e .|
pfit)
*1: Available for CP-92008H version No.87921-8000
0-S0110 and later
Position monitor av *2; Available for CP.9200SH version No.87921-9000
DI latch detection 1-80120 and later
. *3: Available for CP-92008H version No.87921-9000
rINT .| Run status (RUNSTS) 0-802000 and later
l v l D1 latch completion aignal (DIINT)
M
3 (D1 latch signal)
T | Mulii-
Operation of plication (€1
ot et ‘{ Absolute encoder
T Ahsalute
L | posation signat
m]f.lﬂh
ILo16
(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,

5-1




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, j) 1n user programs with care. -

{Example) )

With | IW(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 regist
range of module No. 1; IW(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 (OW0001)" 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)
° B
B o Motion command code E
Efe|z|3 (OWD 20) valid ™ & i
EfE|E| 8 2|18
R [ - Ele = 12018
ZIEIE]|E |58 =2|E|(8]|5E
121515 (215 (2|2] |Elelz (il
518128 Ela|lz 1= ElelS 518
Slarelalz|E|alE|Rl|F|E1E (318
slelejais|5|B|a|s|8l2(8)8|ElF
dla|elm|E|8(S|Z[E|[S|E(&E[R|E|&
1 | Axis use selection Qorl 0: Unused Q1|10 01O{O|{O(O|0|0101CIO|IC|IO
{(USESEL} (Default = 0} 1: Used
2 | PG input signal form Bit | 0 to 3: ABPGSEL Pulse input signai form selection ololc]olololololo|lololic|ololo
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|IOoO|IoIOololo QIO|Cc|O|lOo
{Default = 0) selection *?
0 Positive logic
1: Negative logic
9: CPISEL C pulse input signat polarity ololojotololololololololololo
{Default = 0} selection =
0: Positive logic
1: Negative logic
19 10 15: Not used —
(Default =0)
3 | Encoder selection Dto2 0: Incremental encoder oloiojololololololololo
(ENCSEL) (Default = 0) 1: Absolute value encoder
2: Absolute value encoder
{Used as incremental type)
4 | Selection of rotation Dorl 0: Forward QIO|10|10ol1010lo1olOo|loloe
direetion for when (Default = 0} 1: Revarea
absolute value encoder is
used
(DIRINV)
5 | Pulse calculation methed | Dto 6 0: Sign method {Single) ololololojolololololotlclolo 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 o|lO|olo|lo|olojotolololo
{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 olololololotololololololclolo
setting for when speed is | (Default = 6)
100%
(V1)
10 | D/A qutput voltage 1te 10 1=1V ololo|lololofololololo OlCclolO
setting for when torque (Default = 3)
limit is 100%
wv2)
11 | Input voltage setting for 1to 10 1=1V ololololao otolololoiolo ololo
when speed monitor (A/D) | {Default = 6)
is 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 (OBOJ008) =
" : E
g 9, Motion commam-i c?de %’
. E 2 "é 2 (OW[I120) valid *2 AL
: FIEIZ|E ¥l e = 5118
' 2218 |2 AERE E|Bl8|5 |8
= |8|5|% HERIE HBENEE
F318})°918 gleglel= S22 5|8
2lelg|eiZl8lsle|elale|ElE|E]S
e|ldle|2|S(={E|=[8|S|E2|212 |58
S|SiE|a|El8 SIS E|I|S[E|2(E &
12 [ Input voltage setting for 1to 10 1=1V OjOjOjo|ofo|Cfo|olo|C|0jC|0| (g
when torque monitor (Default = 3)
(AD) is 100%
(MV2)
13| DI latch detection signal | Oor 1 0: DITNT input signal ololo|ololo 18] |0
selection (Default =0) 1: C pulse input signal
(DIINTSEL) ) )
14 | Additional function Bit | 0: COINSEL " Selection to use coincident OlOlOlC|OIQlC{O]OICIOIO|O[0] g
selection (AFUNCSEL) (Default = 0) detection function
&: NOT USE
1: USE
1to 5: Not used . Absolute position data read-out at
(Defauit =0y |' power ON ™
" 0: Execute
. 1: Not execute
6 ABSRDSEL o _ OQlOIO|OC|O|O|OIO|0ICIOI0
(Default = 0) )
7- MCMDSEL fSelectiontousemotinneummand ololo|lololololotolololo
{Default = ) ! code ™
| 0: NOT USE
1: USE
& CCNTSEL + C-pulse input counting disabled ™2 o
{Default = ) - 0: C-pulse input counting disabled
' 1: C.pulse input counting enabled
% (Default =0) I I series SERVOPACK selection | O[O | O (OO (O[O O[O 0O|0O
s R
10 to 15: Not used .
{Default = 0) |. )
15 | Frequency coefficient O3 L0 X1 {i=1 Hz) O
(HZSEL) (Defauit =2) 1: X10 (1=0.1 Hz)
: £ 2: X100 (1=0.01 Hz)
© 3: X 1000 {1=0.001 Hz)
16 | Simulation mode Oto2 . 0: Normal operation mode OlOCiIO101I0|010|1Clo|olO|0
selection (Default = 0} . 1: Simulation mede (O cutput)
(SIMULATE) . ' 2: Qutput adjustment mode
P twith outpuy
17 | Motion controller function |Bit [0 to 3: CMD_UNIT || Refersnce unit selection SetOfpulse whenthe | O{OIO(OIO|1 O] O
selection flag (Default = 0) 0: pulse (electric gear invalid) motion command
(SVFUNCSEL)? " %:imm (OWD 20} is not used.
2: deg
31 inch .
4: USE_GEAR Electric gear sclection OIC|Ol0;0|0|0
(Default = 0) 0: Invalid
1: Valid
+ |5 PMOD_SEL Axis selection Set 0 (finite length axis) O1O0|10101C|IClO
(Default =0) 0: Finite length axis when the motion command
1: Infinite length axis (OWLI]20) is not used.
6: USE_BKRSH Backlash compensation selection OloIo|O010l01 0O
(Default = 0) 0: Invalid
1:Valid
7. USE_SLIMP Soft limit (positive direction) ololololololo
(Default =0} . selection
: {: Invalid
1: Valid
& USE_SLIMN Soft limit (negative direction) Ol1O(O|O010]1010
(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
Position control mode
Selection to use motion command
code (OB 008) 2
® B
| ® Motion command code E
s .é’ g -"g’ (OW0OD 20) valid "2 3 §
E|E[ELE Els |2
HEEE F1Els El{g|23]E]|2
“1Ele |2 AR S|l=)2183
FRE-RR-ER- glE8|gl<s s(2|8|g
HHHHBHEHE AR
o3l 8{5 |21 E15|E|g|5(51(5(z 8
Sl2IElIZ|s|BlE|e|8|8|2|2|2 |88
Sl |S[E(S (LSS |E|I|S|S(R]|E (&
17 | Motion controller function [Bit |9: USE_OV Override selection OlO|OlO(0]0CO
selection flag (Default = 0) 0: Invalid
{SVFUNCSEL)* 1: Valid
10:INV_DEC Deceleration LS reversing rotation | { O
(Default = 0) selection
0: Not reverse rotation
1: Reverse rotation
11 to 15: Not used
(Default = 0) -
18 | Number of digits below | O0to 5 Set the number of digits below QJC|OJoIOo]OC
decimal point {Default = 3) decimal point for reference
{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 (refar
to the servo fixed paramester
No.17)", the minimum reference
unit is dotermined. However, the
minimum reference unit for pulse
is not influenced by this
parameter.
19 { Travel amount per 115 2% — | 1 =1 reference unit ololotolotolo
machine 1 rotation {Default = 10000}
(PITCH) ‘
20 | Motor side gear ratio 1 to 65635 =1 rotation . O|0
(GEAR_MOTOR) (Default = 1)
21 | Machine side gear ratio 1 to 65535 1=1 rotation
(GEAR MACHINE;) " (Default = 1)
22 | Infinite length axis reset | 1to 2" —1 1 = 1 reference unit [ [®]
position (Default = 360000)
(POSMAYX] *
23 | Maximum rotating lwwz"—1 1= 1 rotation ojo|clolo|ofc
amount of absclute (Default = 99999)
encoder
(MAXTURN) *
24 [ Soft limit value (positive —Ppgn—1 = } reference unit SO0 ({O|1010]0
direction) {Default = 23 ~ 1)
(SLIMP) =
25 | Soft limit value (negative | — 2% to 2% — | 1 =1 reference unit ClClo|c|o|olo
direction) {Default = — 2M)
(SLIMN) =
(continued)
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Table 5.1 Servo fixed parameter list (Cont'd)

No Name Setting Meanings Mode for which data is valid
Position control mode
Selection to use motion command
code (OBOD008) *2
Es
o . z
3 " Motion command code g
Elgiele (OWmO 20) valid *2 5 2
Ei21E|E £l5|8
E] - - g |
il ] [=3R 1 = o - 2| = o
2IEl&]E w|Z |55 £1E|8|5]|8
2lE|ElE s|Z2|B |8 =28 |%
s(E|els| (EIB(EIE| (Rlg|2|2]8
1|l | )=w (B2 B S =% |88
algis|leis|(sl2|8lBle|E]|5 ]S e =
a ] ol |=2|R]|E a b C|s|=5 |2 | o
cialE|Eiz|8l2lg(212|E|Elz|8|2
Slalé|glE(2[FiS|E|S|S[S[2 5|
26 | Zero point return method | Oto 7 0: DEC) signal (with switch O
{ZRETSEL) " {Default = 0} width) + C pulse
- k: Not used
2: Not used
3: Cpulse
4: Not used
5: Not used
.6: DEC2 signal (without switch
width) + C pulse
7. DEC1 signal {with switch
width) + LMT (limit for zero
point return) signal + C pulse
, This is valid only when the mgtion
: command (OWm 20) is used for
the zero point return (ZRET).
27 | Backlash compensation O to 32767 1 =1 reference unit OlOIOIDIC|OI0
value (Default = 0)
(BEKLSH) " !

5-6

*1; Available for CP-92005SH version No. §7921-90000 -S0110 and later
*2: Available for CP-9200SH version No, 87921-90000-50200 and later
*3: Available for CP-92008H version No. §7921-90000 -S0206 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 }ITW(OW)C000i, where i = 0 to 255, the register number can be correctly read out.

With IW(OW)CO000, 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 is valid
No. Range Position control mode
Selection to use motion command
code (OB 008) **
@ =
= o Motion command code E
Elgig |3 (OW0020) valid * 5 g
E12|E|& Sy | g
g1E15|2 =g AEEEE
EIEIEIE) |wlE|5l8) |E|3(E|5]F
EI51818)_|E|5|E(8] [El=|2|8 |2
lelzlslz|ElE|E|R] 15|E(F|F ¢
SHHEHHEHBEIHH
SRR EINE I L EE
I {Run mode OWrm 00
setting Bit[{ 0 [NCON Speed contrel mode @]
(RUNMOD) (Default=0)
1 [TCON | Torque eontrol mode ]
(Default=0)
2 |PCON Position control mode QIC|OjC|O|C| 0|0
(Default = 0)
3 |PHCON  |[Phase control mode O
(Default =0)
4 |ZRN Z.ero 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 (OW 00 20)| Valid when Bit7 (selection to use motion command code)
(Default=0)| invalid of servo fixed parameter No. 14 "Additional function
B 1: Motion command code (OWrn20)] selection” is set to "USE" and in the position control
valid mode (OB 002 is "ON"™)
9 |ZRNDIR Zero point return direction selection O 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 clolc{ololoio]o
mode change **
12 [PRSREQ |Count value preset request * O
(Default = 0)
13 |DIINTREQ {DI latch detection request ™ CIO[010|101C @] olo
(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 vakid
- No. Range ' Position control mode
Selection to use motion command
code (OBIT}008) **
@ =
'é’ sl 'Mo(t:.)i{)‘l’rl comma:lt.idogde é
E —é g 'ré ( EEI20)v 1 g 5 %
BlE|=[2 ® ] = - F|&218
S1E|E}R £|518 E1E|{8|5E
R H R I EIR I I B R
AHHHE LR HE
| AHEHBHHBE R IR
. N|je el SEla |8 [(S]|E|Q]|S|S (=S A
1 |Run mode Bit | 14 |[COINREQ {Coincident detection request ™ OlOIO(ICICICIOICICIOIOIO|OIO|0
setting (Default = 0)
RUNMOD) 15 |RESET Phase control integration reset O
(Default=0)| ~ ’
2 |Servo drive run [OWDD01 - -
command Bit [ 0 |RUN (DQ0) |Servo "ON" ' QIOIO10|0|010[O[0I0101010|0|C
|setting (Default=0)
(SVRUNCMD) 1 |bO1 General-purpose DO O|O|CIO|O(C|OjO}0I0IO0[0|0|0]0O
(Default = 0) ’
2 [DO2 General-purpose DO Q|O|OJOIO|O|CIO[OIO|{O|CIO|0]0
(Default = 0) ’ :
3 D03 General-purpose DO OIoloO|ICIO|0[|OIOIO01C 10|00 I0]C
Defanlt=0| .
4 |DO4 General-purpose DO o010 |CiO|oIo{O]C|Cj0|0|0|0O]|0
(Defanlt = 0} ’
5 |CNTCOIN/|Coincident detection signal or general.l O | O | O{O[O{C|O|CICIO[OIOICIOT0O
D05 purpose DO
(Default = Q)
6 to |Not used Always set to "0".
11 [(Default =0) ; . E—
12 |USE_BUF |Position reference value gelection * ! C 1O o0

{Default = 0)|0: OLMmM12

1: - Position buffer N .

13 |{SPDTYPE |Speed reference value selection ™ : C1o|0 o0

(Default =0)|0: For rapid feed speed, OLM 22 is
valid. The unit of approach speed
(OWI0A) and creep speed (OWCD
0B} is 1 = 10n reference unit/min.

1: For rapid feed speed, OW[O151s
valid. The unit of approach speed
(OWmOA) and creep speed (OW0

-0B)is 1=0.01%

14 |XREFTYPE |Position reference type = Qo Q10
(Default = |0: Position reference (OL00 12) by
0) absolute position type

1: Position reference (OLm 12) by

Aadding incremental value type

15 |LSDEC Zero point return deceleration paint | O - O
(Default = 0) |limit switch signal !
3 |Positive side  [OWDO02 |— 32768 to|1=0.01% O|C] JO|CJO|0|O|O|O|O|O|CIO|C
torque limit 32767 ( — 30000 = — 300.00%)
setting (Default =
(TLIMP) — 30000}
4 |Negative side [OWO003 |— 32768t0 |1=0.01% QlO|C|OIO|O[(CIO|OIO|O|O|O|0f0
torque limit 32767 (30000= 300.00%)
setting {Default =
(TLIMN) 30000)

{continued)



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 % 'é -§ {OWD 20) valid " 7 E
3 E|=|E = E18 (8
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 OWI05 [0 to 32767 {1=0.01% Q{0 ololojojololoflolc
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
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 =
656535}
(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)
© ]
2 . Motion command code g
El2ig|y {OWIO 20) valid ™ u g
ElE|E|E £lg|2
AEEE 2lelz| |Elzl8]E |8
HlE|ElE wlE |2 |2 g.ﬁ.ﬂggh
ElE|815 £18|E|= L5128
Slels|e|B|8g|E|Elal2l2|E]E |2
gl8|Elz|ElBlE|c|2jE|Bl2|2(|8|8
Slala|s|Elcl|8|213|58]28]% |8
15 |Position loop | OWm10 |G 10 32767 |1 = 0.1/s (300=30.0) Is) —Jololclolciololo
gain (Default = ’
(ip) 300)
16 |Feed forward OWm 11 [0 to 200 1=1% ojolo|olo|CciOo|j0
gain (Default = {10=10%) -
(kf) 0} ) .
17 |Position OLmM12 {— 27 to 2" {1 =1 reference unit - Jololo 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) i 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 OLT116 {— 2 to 2% [1=1 pulse ‘O
(PHBIAS) -1 . '
(Default =
0 I ‘
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
(NLIM) 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)

No 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 £
; % ’E -ig (OW 20) valid ™ 5 . é
SlE|5 (B =4 2 5 213
BIE|EIE E1515] |E|E]8|E (¢
E151815] [El5(2(5| |Blsl2|8]e
Elelgle (2S5 5|0l l2l31E (%2
elE1E|8|S|E|5jel8|SIEl8|81E|%
Sle|E|E|E|8|E|S|E|3IS[E|RIE|E
26 |Bias speed for [OWCD1D ]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
27 [Offset pulse  |OLM1E |- 2%to2% |1=1 pulse O | © lVatid when SVCRUN (IBm
(PULBIAS) (;:fau]t - 008} is "ON" and "In machine
0 lock (IBOD 170)" is "OFF".
clofoloJolJo]o
28 |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
29 |Motion OoWm 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 o{o ololoio
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)

5-12

No Name Register | - Setting Meanings Mede for which data is valid
No. . Range Position control mode
Selection to use motion command
code (OBO0008) ™
° K]
3 o Motion command code g
E % |E 3 (OWID 20) valid ** 5 £
S1E|S|E = —T15(518
EITIEIE RHEHEE Elg|8|5 |k
EHElElE | E1E|ElE| |ElgiB)2 |t
AEHBHEE B REHHEE
AHHBEEHHHHEEE
) . Sla[elE 5|85 |Z|E13I8|E=2 18 |=
-| 28 IMotion Bit | 8 |POS_PPI (Position loop P/P1 switching ™ o OlC|O|0|C]|010]0
command (Default= [(0: P
control flag Q) 1: PI
(MCMDCTRL) 9 |POS_IRST |Integration reset for position control *! | O Olo|0[0|O(0|00
(Default =
]
10 {NCOMSEL [Speed compensation at position ClO]010101010|0
(befault = |control (OWDO 18) valid ™
0) f
11 |Not used -
(Default =
0 :
12 [LMT_L [Reversed rotation side limit signal for O
{Default = |zero point return ™
0)
13 |LMT_R Forward rotation side limit signal for @]
(Defa;xit = {zero point return * )
0
14 |BUF_W  |Write in position buffer ** O|C|O|C|0|010
(Default= |0; No processing .
0) 1: Write
15 |BUF_R  [Read out position buffer ** ClO|0I0[O10O|0
{Default = |0: No processing
0) 1: Read
30 |Rapid feed OLm22 0io 2% — 1 |1 = 10° reference unit /min Valid when OB 01D is "OFF™.
speed (Default = |(n = number of digits below decimal ololo 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 (OI R0
(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 Q
return final -1
travel distance (Default =
(ZRNDIST)" 0)
35 [Override OWm2C |00 32767 [1=0.01% ofQ Qﬂ ofC
(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 contrel mode
Selection to use motion command
code (OB 008) ?
» - B
g © Meotion command code £
Elegis ]|y (OW 20} valid u e
E g E g ‘|:_.' * -%
E1=13 1= w ] o o 5 (&%
EIZIEIE| |.|F|515| |E|z|8|5(¢E
EIE(E(E| |5|8|E(8] |%|=|2i8|?
21898 E18|E|3 AR
o T i l|lESlEL R P B -
SIziz|el=2|slg2 .12l |E(E|8lzc |2
El8|E|E|si{E(s|e (8|S 218 512|8
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"
[1)] 1: "ON" (in machine lock mode)
1 |TPRSREQ (POSMAX pumber of turns of preset O|C|C|ojotC|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" o (OWm20is =0)
3 |PUNITSEL [Unit selection for position monitor 2  |When f-h: :;:tiqn O|O|C{O[0]O]|0
(Default = |(ILOD34) display :‘:’E&n ?JBDJ;};? t
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".
\ o
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 | OW232 |0 to 65535 |1 = 1 reference unit ololololalolo
width {Default = |In units of pulse, 1 =1 pulse
(INPWIDTH) " 0)
40 {Zero point OWm 33 [0 to 655356 |1 =1 reference unit ] ] .
position output (Default = Always valid after zero point
width 10) ref:um cor.npletion or Zexo
(PSETWIDTH) point setting
3
21 |Positioning OWmD34 |0 to 65535 [1= 1ms SToTolololoo
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)
(PTy) 300) (300 = 0.300 5)
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 ololcliololoctololo
lag (Default= |(0 = No first lag)
(LAGTI) 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 (OB 008) ™
® E
) < o Motion command code g
Elgi3 |2 (OWm20) valid® | & g
E =] g. =1 = [N wm
2 -E ° E ERNG = g % 3
FHEHERMHE R
: ! El51818 £18|E1s Els15 2 |8
Slelsl{siZ |25 |E|8ic|E {2 Et5 ]S
1Bl 158|122 |2|8]5181F8
' ; SlslEElElS |z [SlE 3882 |E|&
45 |Encoder OLm38 |[— 2% to 2" |- When the ABS system infinite : Refer to the Meaning in
position lowest —1 length position managing the column on the left.
2 words at (Default = information LOAD request (OB
power off or [4)] 2D2) is "ON", the encoder position
position buffer lowest 2 words at power off.
access No. (1=1 pulse)
(eposL) ™ + When the motion command eontrol
: flag BUF_W (OB 21E) =1 or
BUF_R (OB 21F) = 1, the
position buffer access No.
, {1 to 256} (9 = Invalid)
46 |Encoder OLm3A |[— 23 to 2" |- When the ABS system infinite
position highest -1 length position managing Refer to the Meaning in
2 words at (Default = information LOAD request (O0Bm the column 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 motion command control
flag BUF_W (OB 21E) =1 ,the
position buffer write-in data
47 {Pulse position OLm3C [~ 2°' to 2% |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 (OB002D2) 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 (OBG2D2) 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. 87921-90000-50110 and later.
*2  Available for CP-9200SH version No. 87921-90000 -50120 and later.
*3  Available for CP-9200SH version No. §7921-90000-50200 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 chattering).
Accordingly, to perform another 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. SERVQ PARAMETERS

The speed limiter value in position control mode 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| < 2% — 1
This has different meanings depending on the control mode.
In speed control 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-9200SH version No. 87921-90000 -S0206 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 ' Maode for which data is valid
No. Range Position control mode
Selection 1o use motion command
code (OBOO 008)
3 - Motion command code e
Elglsle (OWI120) valid ™ ” 2
E[B|E|E _ HERE
HHHEREEARaaHHE
HHHAAHLBRRLEEHE
gl a 2= |z =g E- clBl18 |85 ]=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 OIO|O|0|10|0O|0]0 Oj101}0
9 [DIRINV  [Report of rotating direction whenthe |C O[O [(O|O|Q|O|O|O[(OC|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 0 OlO|ICICIOIOIOIC|O[O|0IOI0IO1C
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 QO|OlOjO|O0l0|OjC|C|C|O|C]OO
(SVSTS) 1 |DI1 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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- Table 5.3 List of Servo Parameters for Monitor (Cont'd)

5. SERVO PARAMETERS

No Name Register | Setting Meanings Mode for which data is valid
No. Range Position contrel mode
Selection to use motion command
code (OB 008)
© t
3 o Motion command code E
; -§ 'é § {OW ] 20) valid 3 5 ) %’
2lEIz|2 ¥le B SERE
ElElE]8] |w|{E|2|E| (2|88 |5 |5
2|ls5]l8te] |[B|2|®158 sl 2|85
218 e |8 |E1E|E|S| |S|2l5 |55
D-—Ugg;_:ﬁ':aae-,gc:s.gg
elElEls|S1E8|E 8 |S|2|E|2|8|E
dla|e|f S8 IE|S|EIS|&|E|8|E |4
6 |Target position ILO004 [-2to 29-1]1 =1 pulse or 1 = 1 reference unit O olo|Cc|oc|lololololo
monitor In units of puise, 1= 1 pulse
(PTGDIF)
7 [Position monitor | ILMO6 |-2" to 2*'-1 |Basic counter: Position moniter at DI | o [O T O ClOojolo Q|00
at DI latch latch detection
detection or fn;er-;'aio;u;te—r:_ﬂ;rd_w;re—co—u;te; Tr1r1-rra1rrrororl e _O_ ]
hardware counter latch data
latch data or ile_ve;si_bl;c;u;te_r:_[n;al_id _____ R e e e e
detected [Frequency measurement: Detected | | | 1 | | | |~ '___—W 17T ol
frequency frequency
(PINT)
9 |Position monitor | ILOG08 (~2% to 22-1 [Basic counter: position monitor OlolOo|Oo|Cle|o|Cc|oloiCc]o
or Hardware 1=1 pulse or 1 = 1 reference unit
counter current Other than basic counter: Hardware Cl|O10
value counter current value
(PFB)
11 [Position deviation| ILIG0A [-2* to 2*'—1 [Basic counter: position deviation Q QlO{O|0{O|0|0O|0i0
monitor or monitor 1 =1 pulse
incremental Not updated in machine lock status
number of pulses Other than basic counter: Incremental O o]
per scan number of pulses per scan
(PDV)
13 [Speed reference | IWDDOC (3276810 [1=0.01% ol|ololC|O|o|olo|c|o|lo|Oo|Oolole
cutput value 32767
monitor
(SRDREF)
14 [Speed menitor | IWMIOD |-32768t0 |1 =0.01 % C1OO 0|00 0 o (o |o|o|olo|C]|o
(NFB) 32767
15 [Torque moniter | IWODJOE |-32768t0 |1=0.01 % OlO|O|C|OjOj0o |00 |o|0l0O|00|0
{TFE) 32767
16 [Parameter No. for| IWMOF |1 1o 48 Error Ne. of servo parameter for C|oJo|C|Oo(ol0o|c(olo|o(o]|C]0
the range overrun 101 to 127  |setting
occurrence Error No. of servo fixed parameter
(ERNO}
Cumulative
17 |number of ILOG 0 |0to + 1 =1 rotation C{o|0o{o|jOo|(Oo|0(0l0|0t00
rotations received 99999
from the absolute
lencoder
(ABSREY)
Initial
19 |incremental 1ILO012 (-2% tp 22'-1 |1 =1 pulse olojo|o|o|olofolofofo]lo
[number of pulses
received from the
zbsolute encoder
Motion command
21 lresponse code IWOD14 (0to 655635 [The motion command in execution OO0 |Oo|C|0j0|0
(MCMDRCODE)™? {(For details, refer to the servo
’ parameter for setting No. 28)
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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 to use motion command
. code (OBOO008) ™
&
% °. Motion command code g
SEAERE: (OW[X] 20) valid " & £
s|E[E|E Els|2
2l=ls|= | e -2 S |la | e
‘ EIZIE|E| |w|E1518| |2|3|8|5]¢F
EISIEE] |15 121E| |E|g|2|5¢
Slateisi=|E|1512]|2|2|2|5 |2
elsig|a|B|E|Ele|E8|C(2|2(518|8
SlEie |2 E|E (s |SIE|S|e[8 (2|5 |4

22 | Motion IWm15
cornmand status| Bit | 0 |BUSY Command in execution flag O(O1010|0]C|0O
MCMDSTS) ? 1 |HOLDL Command momentary stop completed OO Q

2 |DEN Pulse output completion OI0|CI0|O[C[O

3 JZSET Zero point setting completed QO[O0 |O|C|O

4 |EX_LATCH | External positioning signal latch O @]
completion

5 |FAIL Command error end, status Q101000100

6 |ZRNC Zero point return completion status O

7 INot used -

to

; 15_] - .

23 | Number of IWm16 [0to 5 Servo fixed parameter No. 18 b OjoIQ|OI010]|0 "
| digits below Copy of "number of digits below O|O(C|O|0 C|O|0
decimal point decimal point” !
monitor
(DECNUMM)

24 | Position Wmi7
monitoring Bit | 0 [MLKL In machine lock status QOO |O|01010O
status 1 |ZERO Zero point position OlO|0OJCIOIO|0
(POSSTS) 2 (PSET2 2nd in-position completion . O|0l0|C|0]|0]0

3 |ABSLDE |ABS system infinite length position Valid when the ABS system infinite length
: managing information LOAD position managing information LOAD
completion request (OB 2D2) is "ON".
4 |TPRSE Number of POSMAX turns reset Valid when the number of POSMAX turns
‘ completion reset request (OB(D 2D1) is *0N".
5 |GEARM Fixed parameter " Cl|Oj0;0}Q10]0 ™
" | Electric gear selection olo|c|oC C|O|0O
Q: Invalid
1: Valid
6 |MODSELM |Fixed parameter - olojolo|lojolo '-
' Axis selection QlOo|O|G| O O|0|0
0: Finite length axis
1: Infinite length axis
2; Not used -
15 '

25 | Machine ILoo18 [-2% to 2¥-1|1 = 1 reference unit OO0 (0j0|0)C
coordinate In units uf: pulse, 1 =1 pulse
system Not updated in machine lock status.
reference
position
(MPOS) ™

27 | Not used ILOO1A - - !

29 | POSMAX ILD1C |-23 to 21 |1 = 1 reference unit - Qio|OOIQIC|0O "
monitor Servo fixed parameter No. 22 QIOIO(0O|O o100
(PMAXMON) Copy of "POSMAX"

31 | POSMAX ILOO1E [-2% t0 2%-1|1 = 1 rotation Valid when "Infinite length axis® is
number of turns Counted UP/DOWN each time the selected for servo fixed parameter "Motion
(PMAXTURN)"® number exceeds POSMAX controller function selection flag”

33| Not used ILm20 |- - - . RN

. (continued)
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5. SERVO PARAMETERS

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 contro] mode
. Selection to use motion command
! code (OBOO008) *
2 , 3
= ® Moticn command code g
=] [T ] ] 1" 7]
il - E 1 (OW 20) valid § ) E
E .-.E ] E 2| e 5 12 g
EIZ21512] 1w |5(8] 1E|B(E|51¢
2le| 5128 SHE-E R Tla(2l8]n
=lale|8 E2igl=|= 2|18 |= ]
Bleisie|2i8|={E(El|E(2|2 |52
A HIEHEEBE L
Elalels |z |8 2tE(8|s|B|E18I2(8
Njo[e & ]| S[nSS|E (S |s[S2[E &
35 fAlarm ILm22
(ALARM) Bit | ¢ [Notused _
to
2
3 {SOTF Positive direction soft [imit Q|Oojolofo|Cclo
4 |SOTR Negative direction soft limit O{o|O|0|0O|C]|O
5 |Not used -
6 ITIMEQVER |Positioning time over OO0 0|00 0
7 JDISTOVER {Speed over OJ0]O|0jOI0O|0
8 [Not used _
to
9
10 |[MODERR [Control mode error OO0 |0|C|0|0
11 |ZSET_NRDY|Zero peint not set Valid when “Absclute encoder” is
used and when “Infinite length
axis" is selected
12 |Not used —
to
L 16
17_|ABSOVER JABS encoder rotatien amount over QIOIO01C 01010
18 {Not used _
to
31
37 {Servo driver TW124 1-32768te  |Error code at the absolute position Valid at the absolute position read-out error
ALARM code 32767 read-out exror
{SVALARM) "
38 [Not used IWoo2s - -
39 Speed reference | ILTN26 |—2% to 2511 = 1 reference unit/H scan olojoto(C|C]|O
output value {for system use)
monitor
(RVMON) "
41 |Position buffer | ILm28 [-2 to 291 [Position buffer data Valid when the position buffer
vead out (OBO0 21F) is *ON"
read-out data
(CNMON; ™
43 [Not used ILm2A - -
45 (Integral output | ILmM2C |-2% to 29-1 _ O clolof{olojolololo
value monitor
(YIMON)
47 (Reference ILD2E [-2% to 2%-] {1 = 1 reference unit ofo{o|ofclofo
coordinate
system counting
position
(POS) =
49 |First lag LD 30 |-2% to 291 [{P] output value — First lag output O olojclojo|oiololo
menitor value)
(LAGMON) 2
51 |Position loop ILm 32 (-2 te 221 [Position loop output value O o|o|Cc|oic|olo|o]o
output value (the value without adding the feed
manitor "2 forward operation value)
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. Table 5.3 List of Servo Parameters for Monitor {Cont'd)

No Name Register | Setting Meanings Mode for which data is valid
No. R.angt? Position contrel mode
. Selection to use motion command
code (OB 008)
@ =
e o Motion command code £
AE-RAE (OWE)20) valid 5 &
S| E|E|E — ERERE
BIZ|E(E| |Wl2|5]8] [|E(E|8|5(E
2| B k= E[E|E (% El=l|2]|8
HAHHEHBAREHEHREEEEL
cigield|s|RiEl=|8!8|S12|E(81F
: . S|alE|E|E[£EIS|E|IIS|S|2|E &
53 {Position ILOG34 |-2% to 2%—1 [Differs depending on the position _w}:;::: ::;2‘;: o100 |0{010
monitor 2 monitor 2 unit selection (0B 2D3)  |selected valid (OB
(APQS2) ° (1) OBm2D3=0 00008 is "ON")
[ (Reference unit is selected) Q|ClOolC
; 1 =1 reference unit '
| (2) OBm2D3=1 .
: (Pulse is selected) '
’ 1=1 pulse
55 |Not used W36 | - -
56 [Not used IWm 37 - -
57 |Encoder ILDO38 [-2% to 29-1]1 =1 pulse Valid when "absolute
position lowest (* For ABS system infinite length encoder” is selected for servo
2 words at position xf:anagement) fixed parameter "Encoder
power off selection” and
(eposmL) ™ when "infinite length axis” is
59 | Encoder ILOo3A [-29 to 29111 = 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 (IB0 153) is
61 |Pulse position Lo 3Cc |-2¥ to 231 |1 = 1 pulse "ON"
lowest 2 words (* For ABS system infinite length
at power off p(:;sitian management)
(aposmlL) ** .
63 |Pulse positien ILIG3E |-2% to 29-1|1 = 1 pulse
highest 2 words ' (* For ABS syétern 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. 8§7921-90000 -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 Detaiis

5.2.1 Details of Servo Fixed Parameters

{Note)
The servo fixed parameters can not be changed when the current value of Bit0 of "servo parameter
for setting "RUN command (OWD01)" 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) ar non-use (=0} of specified axis. If non-use is selected, that axis 0

(USESEL)} is not controlled at all. Neither are monitor parameters for monitoring (W00 to (Not used)
ILD3F) updated. However, in run status (IW000), "0* is stored. Select "non-use”
when the axis is not in use to shorten the processing time. The default value is "non.
use” (=0).

2 PG signal form selection (PGSEL) Select the signal form and polarity of PG input signal.

Bit Otod Pulse input signal Designate the pulse input signal form from encoder, +5 V +5V
form selection differential input (=0) or +12 V cellecter input (=1}. differential
(ABPGSEL) input
4107 Not used -

8 A/B pulse input Set the polarity (0: Positive logic, 1: Negative logic) of A/B 0
signal polarity pulse input gignal. (Positive
selection The default value is 0 (positive logic). logic)
(ABPISEL) This parameter is available from CP-9200SH version No.

87921-90000 -S0200 and later,

9 C-pulse input signal | Set the polarity (0: Positive logic, 1: Negative logic) of C-pulse 0
polarity selection input signal. (Positive
(CPISEL) The default value is 0 (positive logic). logic)

This parameter is available from CP-92008H version No.
8§7921-90000-50200 and later.
10to 15 | Not used -

3 Encoder selection Designates the type of pulse encoder; incremental encoder (=0), absolute encoder 0

(ENCSEL) (=1), or absolute encoder used as an incremental encoder (=2). The default value is (For
for incrernental 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 absclute encoder, the "reverse rotation selection (Bit 8

of Cn30)" 1s set ON. In this case, the PB0 connection should also be reversed so
the phase relation will be the same as the SERVOPACK. For details, refer to the
V5-866 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 6
method selection counting methods. Select the type to match the machine (pulse receiving type). For (A/BXx4)
(PULMODE) the pulse counting method and the multiplication function, refer to 1.4 *Pulse

Counting Mode and Pulse Amplification Function”.

- Sign type single multiplication {=0)

» Sign type double multiplication (=1)

+ Up/Dawn 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 (=6).
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Table 5.4 Details of Servo Fixed Parameters (Cont'd)

Parameter
- No.

Name

Contents

+

Defanlt

6

Counter mode
selection
(CNTMODE)

Designates the counter mode (function). There are following four types of counter
modes. Select the type to match the machine (machi_ne 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 paint return is required, select
the bagic counter.

3
Basic counter’

Motor rated speed
(NR)

Sets the number of rotations in units of 1 v/min at 100% of the speed reference.
Select ihe number t¢ match the machine {motor specifications). The default value ia
3000 r/min.

3000

Number of FB pulses
for one revo}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

D/A output voltage
when speed is 100%
V1)

'

Seta 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 this sets 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 I/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 output from CNi- to CN4-7(1 to
4 axes). The default value is 6 V (=6). :

10

D/A output voltage
when torque limit is
100%

v2)

Sets the D/A output voltage in units of 1 V at 100% of the torque limit reference.
The range of setting is 1 to 10V, in common for both positive and negative.
Ordinarily, when using the SERVOPACK, set the voltage limit value, and when
uging the VS-866, set the torque limit value. Select voltage to match the machine
{Servodrive specifications). '
- D/A 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% tobe 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 cutput from CN1. to CN4-7 (1 to
4 axes).
Further, taking the negative torgue limit set value to be -150% (=-15000, 1=0.01%),
a voltage of {-15000X 3 V)/10000=-4.5 volts is output from CN1- to CN4-5(1to 4
axes), The default value is 3 V (=3).

11

Input voltage when
speed monitor (A/I)
is 100%

MV

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 meniter value is computed from the data set here and the A/D input
voltage, and reported to the speed monitor (IW0DO0D).
+ Speed monitor value :
=(A/D input voltage X 10000)/Set 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 3 V, (3 X10000)/6 V =
5000 is reported to IWDOD.
The default value is 6 V (=6).




5. SERVO PARAMETERS

Table 5.4 Details of Servo fixed Parameters (Cont'd)

Parameter

No, Name Contents Default

12 Input voltage when | The scaling value (100% {=10000) of voltage values) of the voltages (A/D converter} 3
torque 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/I} input
voltage, and informed to the torque monitor (1WODOE + 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 3 V, and the actual A/D input voltage to be =9V, (—9 X10000¥3 V or
—30000 is informed to IWMOE. 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 signal (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 Additional 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 DOB (Bit 5 of QW1 01) of the serve drive RUN
command to 0%,
The default value is "NOT USE (=0)".

1105 | Not used ) -

6 Absolute position Select whether read out 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 servo 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-92005H version No.
87921-90000-80200 and later.

ki 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-9200SH version No.
87921-90000-30200 and later.

8 Counting by C- Select whether enable or disable the counting by C-pulse [H
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-9200SH version No.
87921-90000 -30200 and later.

9 Selection of 3, IT Select it when using a T Il series SERVOPACK. 0

series SERVOPACK | This parameter is available for CP-92008H version No.
(SIGMA2) 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 P

selection (HZSEL) of the frequency detected. The result of multiplying the actual frequency by the (X 100)

value set here is informed to (ILOI06). If this is used in the measurement of pulses
with long cycles (low frequency), the number of valid digits may be increased,
enabling more precise measurements.

For example, taking the actual frequency to be 12.345 Hz, the frequency detected
depends on the factor selected as follows.

0(X1) : Frequency detected (ILOI06)=12.345X% 1=12

1{X10) : Frequency detected (IL0ID06)=12.345 X 10=123

2 (X 100) : Frequency detected {{L006)=12.345X 100=1234

3 (X%1000): Frequency detected (IL06)=12.345 X 1000=12345

The default value is 2 (X100},
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Table 5.4 Détails of Servo fixed Parameters (Cont'd)

Parameter
Name Contents Default
Nao. ’
16 Simulation mode Sets operation mode. When the simulation mode is selected, even if there is actually 0

selection
(SIMULATE}

simulated.

(8 A/D input

(1) Coincident output
{2) DI latch detection
(3) Zero point return mode

{5) Reversible counter
(6} Interval counter
(7} Frequency measurement - N

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 cannet be

{4) Absolute position readout

When the simulation mode is selected, a 0" is output to the DO (CN1- to CN4-22,
23, 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 Oto3

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-92005H version No.
87921-90000 -50200 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 is 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-92008H version No.
87921-80000-S0200 and later.

1]
{Finite
length axis)

Backlash
compensation
selection”

(USE_BERSH) -

Select whether use or not use the backlash compensation.
This parameter is available for CP-9200SH version No.
87921-90000 -50200 and later.

0
{Invalid}

{USE_SLIMP)

Soft limit (positive
direction) sefection

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 limit function is
enabled at completion of zero point return (zero point return
completion status of serve parameter for monitoring: IBmM
156 is "ON"). ’

When the axis selection (Bit5 of motion centroller 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)
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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 zero point return (zero point return
completion status of serve parameter for monitoring: IBOD
156 is "ON™,

When the axis selection {Bit5 of motion 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-92005H version No.
B7921-90000 -S0200 and later.

0
{Invalid)

Selection to use
override

(USE_OV)

Select whether use or not 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.
87921-90000-50200 and later.

Note: "Override” represents the function to change the feed
speed set value to use,

0
(Invalid)

10

Deceleration LS
inversion selection
(INV_DEC)

Select whether inverse or not inverse the limit switch signal
(deceleration LS) at the zero point return.

Refer to 3.4.3 (8) "Zero point return (ZRET)".

This parameter is available for CP-92005SH version No.
87921-90000 -80200 and later.

o
(Not inverse)

lito 15

Not used

=]

18

Number of digits
below decimal point
(DECNUM)

Set a number of digits below decimal point for the reference 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
selection (Bit0 to 3 of motion controller function selection flag).

Refer to 3.4.3 (1) "Reference unit”.

This parameter is available for CP-92008H version No. 87921-90000] -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 iravel 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) i= set to *invalid”. Set to the default value,

This parameter is available for CP-9200SH version No. 87921-90000-80200 and

later,

10000

20

Motor 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 pararmeter,

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. 87921-96000-S0200 and

later.

2

Machine side gear
ratio
(GEAR_MACHINE)

Sets the gear ratio between motor and load.

Set the Joad 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-9200SH version No. 87921-90000-S0200 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-9200SH version No. 87921-30000 -80200 and

later,

360000

23

Absolute encoder
maxitmum rotlation
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 servo controller.
This parameter is available for CP-9200SH version No. §7921-90000-80200 and

later.

99599
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Table 5.4 Details of Servo fixed Parameters (Cont'd)

Parameter
Ne.

Name

Contents

Default

24

Soft limit value
(positive direction)}
(SLIMP)

When the soft limit {positive direction) selection (Bit7 of motion controller function
selection flag) is set to “valid®, set a soft limit value (pesitive 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 enabled at completion of
zero point return (zero point return completion status of servo parameter for
monitering: IBOD 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. 87921-96000-50200 and
later.

231.1

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;:m is enabled at completion of
2ero point return {(zero point return completion status of servo parameter for
monitoring: IBID 156 is "ON"), When the axis selection (Bit5 of metion 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. 87921-90000-80200 and
later.

931

26

Zero point return
method selection
(ZRETSEL)

| When the motion command (OWm 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-9200SH version No, 87921-80000 -50200 and
later.

0
(DEC1+
C-pulse)

27

Backlash
compensation value

(BELSH)

When the backlash compensation selection (Bit 6 of motion controtler function
selection ﬂag) ia set to "valid™, set a backlash compensation value.

This parameter is available for CP-9200SH version Na. 87921-80000 -50200 and
later. :
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5.2.2 Details of Servo Parameters for Setting

(Note)

5. SERVO PARAMETERS

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)C000i, 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
X Default
No. Name Register No. Setting range Contents
value
1 Bun mode setting OWI I o Set the operation mode such as controt 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.
Refer to the supplementary explanation 1.
1 Torque control mode Valid when the counter mode selection (sarvo fixed parameter o
{TCON) setting) is set to basie counter. Select the torque control mode.
Refer to the suppl v explanation 1.
2 Position control mode Valid when the counter mode selection (servo fixed parameter 0
{PCON) setting) in set to basic counter. Select the position control mode.
Refer to the sup tary explanation 1.
3 Phase control mode Valid when the counter mode selection (servo fixed parameter 0
(PHCON) setting) is set to basic counter. Select the phase control mode.
Refer to the supplementary explanation 1.
4 Zero point return mode Valid when the counter mode selection {serve fixed parameter 4]
(ZRN) seiting) is set to basic counter. Select the zero 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 parametera for the
position control mode: linear acceleration time setting (OWan0C ),
linear deceleration time setting (OWD0D), position loop gain setting
(OWm10 ), deviation error detection value setting (OWODOF ), and
positioning completion range setting (OWODOE).
Refer to the supplementary explanation 1.
5 Phase control test signal Used when the counter mode selection {servo fixed parameter o
{PHTEST) seLting) ia set to basic counter and in the phase control mode, If
this bit is set ON, the phase reference generation operation and the
P 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) {IWmOD), servo parameter setting error (Bit 1), the A/D conversion
error {Bit 3}, and alarm (ILO022) are all cleared,
7 Phase reference generation | Used when the counter mode selection (servo fixed parameter o
operation invalid setting) is set to basic counter, and in the phase control mode, If
(PHREF OFF) thia bit is set ON, the operation result of the phase reference
generation operation becomes invalid (=0}. The current position is
substituted as the target position. The operation result of P1 conirol
is valid. Ordinarily, sei this Bit OFF to use it a5 an electronic shaft,
and ON to use it as an electronic cam.
B Selection to use motion Set whather use or net use the motion command (OW00 20). o
command Valid when the selection to use motion command (uer;m fixed
(MCDSEL) parameter) is set to *USE (=1)".
This parameter is available for CP-8200SH version No, 87921-9000
1-50200 and later.
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Table 5.5

Details of Servo Parameters for Setting (Cont'd)

No. Name

Register No.

Setting range

Contents

Default

value

1 Run mode setting
(RUNMOD}

Bit

g

Zero poiny return direction
selection
{(ZRNDIR}

Specifies the direction for zero point return when zero point return

mode or motion command zero point return {ZRET) (DEC 1+C-

palse 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 1o 3.4.5 "Zero Point Return Control Mode™ and the item (3) of

3.4.3 (8) “Zero poine retiirn (ZRET)™.

10

Request for absolute
position readout
(ABSRD)

1f this bit is set OMN, the absolute position data is read out from the
absolute value encoder, When the read out is completed, the
absolute position read out completion signal (Bit 10 of IWan00)
turns ON.

Used when turning ON or OFF the aervo drive power source while
CP-92005H is running. ) -

11

Count disabled
(CNTDIS)

The function differs depending on the counter mode selection (servo
fixed parametar 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 input, the counter current position

_} {ILiop 08) will not be updated.

< Basic counters >

Compensates for feedforward when switching the control mode, Use
to change control modes such as the speed control mode to position
control. When the feedforward gain (0Woall) is not 0%, select to the
parameter to change the control mode smoothly. This function is
available for CP-82005H version No. 87920-30000 -80206 and later.

12

Request for count value
preset

(PRSREQ)

Valid only when the counter mode selection (servo fixed paramster
setting) is set to reversible counter. When this bit is set ON, the
count preset data (ILO0D06) is preset to the counter. When presetting
is completed, count value preset completion (Bit 6 of IWD00) turns
ON. This can be used to set a desired value into the counter current
position (ILO00S). If this bit ia "ON”" when presetting is once
completed, even if counting preses data (OLO106) in 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 OWID00) is
ON.

13

DI latch detection request
(DIINTREQ)

Valid only when the counter made 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 to DI iateh
detection position monitor (ILONOG). When the DI latch detection is
completed, the DI latch completion signal (Bit 11 of IW0000) turns
ONM. If this bit is ON, when DI latch dstection is once completed,
even if DI latch 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

Request for coincidence
detection
(COINREQ)

When the coincident detection selection is set to "USE" and the
reference unit selection (Bit0 to 3 of servo fixed parameter No,17) is
get to "pulse” in the control using the motion command, setting this
Bit to "ON" turns the coincident detection signal (Bit14 of IWm00)
when the coincident detection set value (OLm08) coincides with
the tounter counting value.

The counter count value can be learned from the position menitor
or the current value of the hardware counter (ILD0E).

If this bit is ON when coincidence detection is once completed, even
if eoincidence detection set values (OLIO08) is set in data again,
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".

15

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 cantrol integral will reset.
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5. SERVO PARAMETERS

Table 5.5 Details of Servo Parameters for Setting (Cont'd)

. . Default
Name Register No, Setting range Contents

value

Serva drive yun owlllo1 Sets the necessary run modes for the motion control and the output signals from the SVA module to the Servo
command setting driver. This is bit configuration, The table below indicates that bit configuration,
{SVRUNCMD) Bit (1} Servo ON This is used as a servo ON signa) for the driver when the counter 0
RUN) maode selection is set to *hasic counter”. "1 is output from DOD
(D00} when SVCRDY (IBm007) is "ON" and this bit is *1%.

Used as a general-purpose DO when the counter mode selection

(servo fixed parameter setting) is set to a reversible counter, an

interval counter, or frequency measurement.
Refer to the supplementary explanation 1, 2, and 3.

1 D1 This ig used as a general- purpose DO. 0
TIse D001 for connection to the machine.
The data set to this Bit is output from DGO1.
Refer to the supplementary explanation 3.

2 DO2 This is used as & general-purpose DO. o

Use DOO2 for connection to the machine.
The data set to this Bit is output from DOO2.
Refer to the supplementary explanation 3.

3 DO3 This is used ax a general-purpose DO. 0
Use DOO3 for connection to the machine.
The data set to this Bit is cutput from DO03.
Refer to the supplementary explanation 3.

4 DO4 This is used as a general-purpose DO. )
Usa D004 for connection to the machine.
The data set to this Bit is output from DO04.
Refer to the supplementary explanation 3.

5 DOs When "Use" is sel d on the coincid d ion function use 0
selection, this is used as a coincidence output DO. Set to "0” for this
case. When "non-use” is sel d on the coincid detecti

function use selection, it is used as general-purpose DO. The
coincidence detection function use selection in set in the Servo
Fixed Parameter Setting screen.

6to 11 | Not used L]
12 Pesition reference value Select a location to set the position reference data, in the position 0
salection control mode using the motion command (OWcr 20,
{USE_BUR 0: The position reference data ia the data in OLa112, Set position
data for Of,00 12,

1: The poaition reference data is in a position buffer.
Set a position buffer number for OLI0 12, 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. 87921-9000

0-50200 and later.
13 Speed reference value Select a register number and unit of speed reference value such as 0
selection feed speed, approach speed, creep speed in the position control
{SPDTYFPE) mode using the motion command (OWm 20).

0: Set the rapid foed speed to OLD 20.
The setting unit of approach speed (OWDO0A), and creep speed
(OWmOB) i 1 = 10* reference unit/min,
1: Set the rapid feed speed to OWm 15.
The setting unit of approach speed (OWmO0A), and creep speed
(OWmOR) is 1 = 0.01 %.
Refer to 3.4.3 (6) "Speed reference” for details.
This parameter is available for CP-92005H version No. 87921-9000
-50200 and later.
14 Position reference type Select a data type for feed speed and position reference data in the 0
(XREFTYPE} position control mode using the motion command ((OWm 20).
0: The position reference (OL 12) is absolute position method.

1; The position reference (OL00 12) is adding incremental value
mathod.

Refer to 3.4.3 (4) "Position reference” for details,

This parameter is available for CP-8200SH version No. 87921-9000

0-50200 and later.
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Table 5.5

Details of Servo Parameters for éetting (Cont'd)

Name

Register No.

Setting range

Contents

Default

value

Servo drive Tun
command setting
{SVRUNCMD)

Bit 15

Zero point return
deceleration point Limit

awitch signal
(LSDEC)

Functions as a limit switch signal for zero point return in the zero
point return control mode and for zero point return of the motion
command 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)

owldoz

~32768 wo 32767

The meaning 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 return mode. For the VS-
866, positive torque limit value is set with a positive value (in units of 0.01%),
For the SERVOPACK, the positive rotation currvent 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
general-parpose [WA. X .
The data set in this register are scaled by set vatue for the DA autput voltage
when the torque limit is 100%, and output from CN1- to CN4-7 (1 to 4 axes}).
The VA output voltage when the torque monitor 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 torque

limit is $00%)1000¢
For example, taking the set value for D/A output voltage when the torque himit
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 tarque
control setting
('l'l.l)le)

OwW[Ik3

—32768 to 32767

1

The ding 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 return mode, For the V5-

ing varies dep

866, negative torque limit value is set with a positive value (in units of 0.01%).
For the SERVOPACK, the negative rotation current. limit value is set with =
positive value (in units of 0.01%).
In the torque control mode, this setting can be used a general-purposs 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-purpase D/A.
The data set in this register is scaled by set vatue for the D/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 torgue monitor is 100% is set on
the Servo fixed Parameter Setting screen.
VA output value ={(Negative torque Limit set value >3 D/A output voltage
when the torque monitor is 100%¥10000
For exampie, taking the set value for D/A output voltage when the torque
monitor is at 100% to be 3 V, and the negative torque Emit setting to be —
150% (= 15000, 1=0.01%), (~15000X 3V)/10000=—4.5 V is output.

30000
(300.00%)

Positive speed
kimit value setting

(NLIMP)

OWLI04

0 w0 32767

Valid only when the counter mode selection (servo fixed parameter setting) is
set to basic counter. Sets the positive speed limit value in the speed, position,
and phase contrel, or zern point return mode. Set the positive speed limit value
in the position control mode at more than 110% of the speed reference setting
(OWmol5 or OL1G22),

15000
(150.00%)

Negative speed
limit value setting

{NLIMN)

OWIes

0 to 32767

Valid only when the counter mode selection (servo fixed parameter setting) is
et 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 control
mode at more than 1 10% of the speed reference setting (OWD15 or OLD22).

15000
(150.00%)




Table 5.5

5. SERVO PARAMETERS

Details of Servo Parameters for Setting (Cont'd)

No.

Name

Register No.

Setting range

Contents

Defaule

value

Zero point return
offset
(ABSOFF)

0L o6

=20 to 29-]

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 to the supplementary explanation 5. 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 pr

da g mao L5,

Check if the data are correctly set before operation. Otherwise, damage to tools
resulted from interference, and injury may be caused.

Refer to the supplementary explanation 4.

‘When on reversible counter, when the request for count value preset. Bit 12 of
OWo0) 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 TWono0) turns "ON".

]

Coincidenca
detection set value
(COINDAT)

OoLO08

-2 10 271

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, D05
(CN1 to CN4-4%: 1 to 4 axes) and the coincidence detection signal (Bit 14 of TW
mM00) turn "ON". The counter count value can be monitored from the position
monitor, or the current value of the hardware counter (ILD08).

Approach speed
setting
{Napr)

owlloa

0 to 32767

10

Creep speed
setting
(Nclp)

OWl LoD

0 o 32767

Used when the basic counter is selected for the counter mode selection (servo
fixed parameter) in 2exs point return mode or "zero point return (ZRET)" of motion
command.
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 = 10600 pulsas/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 OBm01D+1 in "zero point return (ZRET)” of the motion command,
1 =0.01 % (ratio to the rated motor spead)
(3} In zero point return mode,
1 =0.01 % {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

(NACC)

owloC

O to 32767

Sets the linear acceleration time 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. ’

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)

OWLI D

0w 32787

Sets the linear deceleration time when the counter mode selection (servo fixed
parameter setting) is set to basic counter, and in the speed, position control, or
2ero point return mode.

Set the deceleration time to decelerate from 100 % (rated motor speed) to 0%
(rated motor epeed),

Refer to 1.5.3 "Typen of Acceleration/Deceleration” and the supplementary
explanation 2.

13

Positicning range
setting
(PEXT)

OWIIIeE

@ to 655635

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.
Set a range where the positioning completion signal (Bit 13 of IWD00) and
zerp point return completion signal (bit 15 of IWID00) are ON.

Refer to the explanation of TWRO0.

10

14

Deviation error
detection value
setting

(EOV)

OWLIXF

010 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 YWK0).

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 to 0", & deviation error is not detected.

65535
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Table 5.5

Details of Servo Parameters for Setting (Cont'd)

' Default
No. Name Register No, Setting range Contents
, value
15 [ Positioning loop owrho 0 to 32767 Used when the counter mode selection {servo fixed parameter setting) is set to 300
gain ser.tir;g basic counter, and in the position ar 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 increases, and the machine vibrates.)
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 chserving the motion of the
machine. For example, for setting 50 as Kp, enter 500 (1 = 0.1) in this register.
16 | Feed forward gain oW1 010 200 Used when the counter mode selection {(servo fixed parameter setting) is set to ]
setting . hasic counter, and in position control mode.
(Kb I & certain level of feed forward gain is input, position control follow-up is
improved. Moreover, it also functions to prevent siackness in positioning.
Usually there are no problems at Kf = 0, but set the vaiue in the range Kf =0
to 1.0 as requirved.
f For example, for setting Kf to 0.5. enter 50 (1 = 0.01} in this register.
17 | Position reference oLz =2 1o 231 Seta the position reference value when the counter mode selection (servo fixed 0
setting (XREF) . . parameter setting) is on basic counter, and in the position control mode.
or position " In the position control using the motion command (OBm 20}, the meanings of
. set data differs depending on the position reference value selection (OB 00C)
. and the position reference type (OBmM 00E).
' .- Refer to 3.4,3 (4) "Position reference”.
18 {Averaged number OWE]14 {1 Used when the counter mode selection {servo fixed parameter setling) is set to 0
of cycles setting Travel averaging | basic , or freq measu Set for simple 8-curve acceleration
(NNUM) filter and deceleration in the speed control and position control modes, when the
O to 255 basic is selected. How , it will lag by TeX N minute(s) untl it

©=1=no filter)

2
Expanential
acceleration/
deceleration
0O 1o 32767

hes linear 1 and deceleration.
N=0 will be considered as N=1 (not averaged)
{Ts: High-speed scan setting time)
<In the speed contrpl mode>
Caleulates the transition average of speed reference values (Vr):

Speed reference value= zxg £

<In the position control mode>

Caleulates the transition average of the pulses output with each scan
{8 p) and makes the position reference value.

Position reference value with each scan=%£

Note that during speration {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 (OW 200>

Set a filter time constant using a travel averaging fiter or an exponential
acceleration/deceleration filter. '

Note that the setting range differs depending on the filter type.

Set the filter type at the filter type selection (Bit4 to 7 of OW121).

Note that any change of filter time constant takes effect at the pulse output
completion (IBmD 152 is "ON"),

Refer to 1.5.3 "Type of Acceleration/Deceleration”,

«<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
measarement when the stability (average) of detected frequencies is
emphasized over response. For example, when the pulse counting method
selector is set to quadraple multiplication of A/B pulse type (“A/B type X 47,
depending on the duty error of the encoder which is being used, there is often
insuability for frequencies detected in low-speed area. In some of these cases,
by setting the average number of rotations (normally, double or quadruple), the
detected frequencies can be greatly stabilized.
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Table 5.5 Details of Servo Parameters for Setting (Cont'd)

Name

Register No.

Setting range

Contents

Default

value

19

Speed reference
setting
(NREF)

owlis

—32768 to 32767

The meaning 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, or phase control mode.
<In the speed controb>
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 1] 20)>
When the speed reference value selection (OB MD)is set. to "1%, the rapid
foed speed is set in units of 0.01 % (ratio Lo the rated motor spead).
Refer to 3.4.3 (6) "Speed reference”.
<In the phase control>
Set the standard speed reference value in units of 0.07%.
<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 output from CN1- to CN4-3 (1 to 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
Far axample, taking the set value for D/A output voltage when the speed is at
100% to be 6 V, and the speed limit reference value to be 100% (=10000,
1=0.01%), (1000026 VW10000=6.0 V is output,

0

20

Phase offset
setting
{(PHBIAS)

OLe

-2% 1o 291

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 aetting 100 pulses for offset pulses, set
100 in this register. Used for contrul systems with no rigidity and no gain can
be received Lo offset the reference pulse,

21

Speed
compensation
setting
(NCOM)

OWI18

-32768 o 32767

Sets the speed compensation value in units of 0.01% when the counter mode
selection (servo fixed parameter setting) ix set to basic counter, and in the
phase control mode, For example, to set a 5% speed compenasation, enter 500
(1=0.01) in this register.

22

Proportional gain
setting

(PGAIN)

OWLL19

0 to 32767

Sets the proportional gain of the PI control in units of 0.1 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
(30.0)

23

Integral time
setting
(Ti)

OWIhA

0 1o 32767

Sets the integral time of the PI control in units of 1 ms when the counter mode
seloction (servo fixed parameter setting) ia set to basic counter, and in the
phase control mode. For example, enter 300 {1=1ms) in this register Lo set the
integral time to 300 ms.

If 0 is set s the integral time, an integral reset oceurs.

300
(300ms)

24

Torque reference
setting
(TREF)

OWIliB

—-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 acaled by set value for the /A output voltage
when the torque limit is 200%, and putput from CN1- to CN4-7 (1 to 4 axes).
The D/A output voltage when the torque limit is 100% is set on the Sexrvo fixed
Parameter Setting screen.

D/A output value

=(Torque reference value X /A output voltage when the torque limit is

100%)10000
Far example, taking the set value for D/A output voltage when the torque limit
is at 100% to be 3 V, and the reference value to be 50% (=5000, 1=0.01%), (5000
X3 VY10000=1.5 V is output,
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No.

Name

Register No.

Setting range

" Contents

Default

value

25

Speed limit

setting

OWLIhC

—32768 1o 32787

Sets the speed limit value in units of 0.01% when the counter mede selection
(servo fixed parameter setting) is set to basic counter, and in the phase control
mode. The data set in this register are scaled by set value for the D/A output
voltage when the speed is 100%, and output from CN1- to CN4-3 (1 o 4 axes).
The "D/A output voltage when the speed is 100%" is set on the Serve 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 voltage when the speed is at
100% to be 6 V, and the speed limit value to be 150% (=15000, 1=0.01%),

1500
(150.00%)

26

Bias speed for
exponential
aceeleration/
deceleration
(EXPBIAS)

owlp

0 to 32767

(15000 6 V)/10000=9.0 V is output.

Set a bias spesd at exponential acceleration/deceleration with bias in the
position control mode using the motion command (OW([I]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. 87921-80000-50200
and later.

27

Offzet pulse
setiing
(PULBIAS)

- OLOOIE

2% 1o 211

Used when the counter mode selection {servo fixed parameter setiing) is set to
basic counter, and in the phase contrel mode,

<In the position control mode>

Set the number of offset pulses in units of 1 pulse.

<In the position control mode using the motion command (OWww 200>

When SVCRUN (IBEI]bﬂS) is "ON" and "in machine lock” (1B 170) is "OFF",
the pulse amount (1 = 1 pulse) set in this register is output as an offset pulse.
The pulse amount set in this register is output regardless of the position
information monitored by the SVA module.

It is used in the case that the reference pulse should be corrected such as for
backlash 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 is 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)

owlrlzo

0 vo 65535

Used when the counter mode selection (servo fixed parameter) is set to "basic
counter”, and i 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 to “USE (=
1)* and Bit & of servo parameter for setting “operation mode (WD 00) is set to
"1 (Use OWm 20)". ]

Set a motion function such as a 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 exd segment (END CF_INTERPOIATE) 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-92605H version No. 8792190000 -50200
and later,
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Register No.

Setting range

Contents

Default
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29

Motion command
control fiag
(MCMDCTRL)

OWrLiz1

Set an auxiliary function of motion command.

Bit

L]

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[T320).

Valid when the positioning or the constant step feed is selected for
motion command (OW L] 20).

‘When this Bit is turned "ON" while the axis is moving, the axis is
decelerated to stop. When the mementary stop is completed, the
momentary stop completion (IB{J151) is turned "ON",

Returning this Bit to "OFF" status at this stage cancels the
momentary stop to restart the positioning operation,

Refer to the corresponding item of each motion function for
momentary stop.

This parameter is available for CP-9200SH version No, 57921-8000
0-50200 and later.

Abort command
(ABORT)

Used when the counter mode selection (servo fixed parameter) is
set to "basic counter” in the position control mode using the motion
command (OW 0] 20).

Valid when the positioning, the 3ero point return or the constant
step feed is sstected for motion command (QW 0 20).

When this Bit is turned "ON" while the axis is moving, the axis is
decelerated to stop,

During aborting process, BUSY (IBLI] 150) is turned "ON" and
turned "OFF” when it is compieted.

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-92005H version No. 87921-9000
[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 using the motion
command (OCWII] 20).

Valid when the constant speed foed or the constant step feed is
salected for motion command (W 20).

Specify the direction to move.

0: forward rotation

1: reversed rotation

This parameter is available for CP-92005H version No. 87821-3000
0-50200 and later.

0
(forward
rotation)

Reset first lag
(LAGRST)Y

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 as when the first lag time
constant (OW[IJ37) is set to "0, .

This parameter is available for CP-92005H version No. 87921-9000
[1-80120 and later.

4t0?

Filter type selection
(FILTERTYPE)

Used when the counter mode selection (servo fixed parameter) is
set to "basic counter” in the position control mode using the motion
command (CW(I] 20).

Select a type of acceleration/deceleration filter.

0: No filter

1: Expanential acceleration/deceleration filter

2: Travel averaging filter

When it is set to either "1" or 2", the filter time constant
(OWLT]14) is valid,

Refer to 1.5.3 “Type of Acceleration/Deceleration”

This parameter is available for CP-9200SH version No. 87921-9000
[1-80200 and lnter.

{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 (serve fixed parameser) is
set to "basic counter” in the position contrel mode or zero point
return mode. ! .

Set whether P control or PI control is used for position 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

43
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§7521-9000
{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 paint
return mode.

When this Bit is turned "ON®, tha data set at the Speed
compensation setting (OW [T 18) is added to the position loop
operation value as the speed compensation amount (1 = 0.0F %),
Refer to Chapter 4 "Control Block Diagram®,

This parameter is available for CP-920058H version No. 87921-9000
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 contrel mode using the motion
command (OWIT120), R

In "zero point return (ZRET)", it functions as reversed rotation side
limit signal.

Accordingly, it is necessary to connect (program) an external signak
(DI signal received through LIO-01 module, etc,) to OBoo21C 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. 87921-9000
[0-80200 and later.

13

Forward rotation side limit
signal for zero point return

(LMT_R)

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]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-G1 module, etc,} to OB 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. 87921-9000
0-80200 and later,

14

Position buffer write in
(BUFF_W)

Used when the counter mode selection (servo fixed parameter} is
set to “basic counter” in the position conr.m'I mode using the motion
command (OW [ 20).

When this Bit is turned "ON", the data sel in the position buffer
write-in data (OL{I] 3A) is stored in the position buffer set in the
position buffer access No. (OLII138) as an absplute position data.
Refer to 3.1.3 "Position Reference”.

This parameter is available for CP-92005H version No. 87921-9000
0-50200 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. (OLT]38) and
stored in the position buffer read-out data (ILOD28).

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-92008H version No. 87921-9000
[1-50200 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 (OW120).
When the speed reference value selection (OB[T101D) 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[1-50200
and later.

)

31

External
positioning travel
distance
(EXMDIST)

OLO24

—2% ¢ 29—

Used when the counter mode selection (servo fixed parameter) is set Lo "hasic
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 -50200
and later.

32

Distance to stop
(STOPDIST)

OLO26

2% g 251

Used when the counter mode selection (servo fixed parameter) is sot to "basic
counter” in the pesition control mode using the motion command (OW[I 20).
Valid when the interpolation is set for the motion command QW 20).
This parameter is for system use. Normally, set to *0".

This parameter is available for CP-9200SH version No. 8792190003 .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[ 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. 87921-90000-50200
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[1I20).
Valid when “zero point return (ZRET)" is set for the motion command (OW[IJ
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. 8792190001 -80200
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 (OW{I 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 set
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[1-50200

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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- Table 5.5 Details of ServoParameters for Setting (Cont'd)

Name

Register No.

Setting range

Contents

Default

value

36

Position
monitoring control
flag

(POSCTRL)

Bit 1

(TPRSREQ)

Number of POSMAX turns
preset request

Used 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). .

Valid when the axis selection (Bit5 of motion contreller function
selection flag) of serve fixed parameter is set to “infinite length axis
=1

When this Bit is turned "ON", the data set by POSMAX number of
turns (ILI] 1E) can be preset according to POSMAX number of
turns preset data (OL{30) .

Used to reset to 0", .

This parameter is available for CP-9200SH version No. 879219000
[1-80200 and later.

0

Request to load ABS system
infinite length position
monitor information

{ABSLDREQ)

Used when the counter mode selection (servo fixed parameter) is
set to “basic counter” in the position control mode using the motion
command (OW020).

Valid when the encoder selection of servo fixed parameter is set. to
»absolute encoder (=1) and the axis selection (Bit & of motion
controller function selection flag) is set to "infinite length axis (=1).
When this Bit is turned "ON", the position information monitored
by the SVA module is updated according to the data set in the
encoder position at power off (OL[X] 38, OL[I]3A) and the pulse
abaolute position at power off (OL[I]3C, OLLI] 3E),

This parameter is available for CP-92005H varsion No. 87921-9000
[1-50200 and later.

Position monitor 2
(IL.0J 34) unit selection

Used when the counter mode selection {serve fixed parameter) is
set 1o *basic counter” in the position control mode using the motion
command (OW [ 20).
Select the unit for the data reported to the position menitor (ILTY]
34). -
0: Reference unit !

Reported in 1 = 1 reference unit
1: Pulse unit .

Reported in 1 =1 pulse.
This parameter is available for CP-92005H version No., 87921-9000
[1-50200 and later.

4015

Not used

Set to "0",

37

Work coordinate
system offset
(OFFSET)

OLTRZE

—29 0 271

Usad when the counter mode selection (servo fixed parameter) is set to "basic
counter” in the position control mode using the motion command (OW(¥] 209,
Narmally, set to "0". It is not used directly in SVA module.

This parameter is available for CP-9200SH version No. 87921-90000]-50200

and later.

38

POSMAX number
of turns preset

(TURNPRS)

oL30

-2 0 21

Used when the counter mode selection (serve fixed parameter) is set to "basic
counter” in the position contrel mode using the motion command (OW (0 20).
When the request Lo preset POSMAX number of turns (OB 2D1} is turned
*ON", the POSMAX number of turns (ILIO0 LE) can be preset according to the
data set in this regisver.

This parameter is available for CP-9200SH version No. 87921-80000]-80200
and later.

39

2nd in-position
width
(NPWIDTH)

owWil132

0 to 65635

Used when the counter mode selection (servo fixed parameter) is set to "basic
counter” in the position control mode using the motion command (OW[0 20).
Set the range where the 2nd in-position completion (Bit2 of IWIT] 17) is turned
*ON".

The 2nd in-position completion (IB[D0 172} is turned "ON" whexn the pulse
output is completed (IBCI 152 is "ON") and 0 = {Current position AILOJ08) -
Machine coordinate system reference position (IL[1J18)) £ 2nd in-position
width (OW[I] 32). .

This parameter is available for CP-92008H version No. 87921-900001 -50200
and later.
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Table 5.5 Details of ServoParameters for Setting (Cont'd)

Default
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 [1)
output width counter” in the position control mode using the motion command (W] 20).
(PSETWIDTH) Set the range of zero peint position.
The zero point position (IB{T] 171) is turned “ON" when 0 = (Machine
coordinate system reference position (IL.0O0 18)) £ Zero point position output
width and in zero point return completion status (JBIT] 156 18 "ON™),
This parameter is available for CP-9200SH version No. 87921-9000[] -50200
and later.
41 | Positicning OW[I34 0 to 65535 Used when the counter mode selection (servo fixed parameter) is set to "basic ]
completion check counter” in the position control mode using the motion command (OW{I] 20).
time Set the limit value (1 = Lma) to detect the positioning time over {Bit6 of L[
(PSETTIME) 22).
If the positioning completion signal (Bit13 of TW [ 00) is not turned "ON"
when the time exceeds this range after the pulse output completion (Bit2 of IW
(1115 is turned “ON"), a positioning time over occurs.
When it is set to "0", this check is not performed.
‘When a positioning time over is not to be detected, set to 0.
This parameter is available for CP-9200SH version No. 87921-9000[1-80200
and later.
42 [Integral time for OwIas 0 to 32767 Used when the counter mode selection (servo fixed parameter) is set to "basic L]
position control cownter” in the pesition control mode or zero point return mode.
(PTV) Set an integral time (1 = lms) when position loop it wsed in PI control (refer to
Bit8 of OW[I121).
When it is set to "0", integral operation is not performed.
This parameter is available for CP-9200SH version No. 87921-90000-80110
and later.
43 | Integral upper OWLi36 0 to 32767 Used when the counter mode selection (servo fixed parameter) is set to "basic 0
and lower limits counter” in the position control mode or zero point return mode.
for position control Set integral upper and lower limita when position loop is used in PI control
(ILMIT) {refer to Bit8 of OW[IJ21).
The integral output value that exceeds the range, is limited to these values.
This parameter is available for CP-9200SH version No. 87921-9000[1-50110
and later.
44 | Firat lay time ow[la7 0 to 32767 Used when the counter mode selection (servo fixed parameter) is set to *basic 0
constant counter” in the position control mode or zero point return mode.
{LAGTT) In position loop, set the first lag time constant {1 = 1ms).
When it is set to 0", the first lag operation is not performed.
This parameter ia available for CP-9200SH version No. 87921-90000 -50120
and later.
45 | Encoder position OwW[Ias —29 g 231 Used when the counter mode selection (servo fixed parameter) is set to "basic [+
lowest 2 words at counter” in the position control mode using the motion command (OW0 20).
power off This parameter is used for the following two methods.
(eposL) or (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 motion controller function

selection flag) of servo fixed parameter is set to "infinite length axis (=1).
When the request to LOAD 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) Poaition buffer access No.
When the position buffer write-in (Bit14 of OW 00 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 is 1 to 256,
Invalid when it is set to "0".
This parameter is available for CP-9200SH version No. 87921-9000[1-80200
and later.
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Table 5.5 Details of ServoParameters for Setting (Cont'd)

) - Default
No. Name Register No. Setring range 1 Contents
value

46 | Encoder position - OLOO3A ~2% o 2.1 Used when the counter mode selection (servo fixed parameter) is set to “basic ]
highest 2 words at ’ : counter” in the position control mode using the motion command (OWD] 20).
power off This parameter is used for the following two methads.
{eposH) or . (1) Encoder position highest 2 words at power off
Position buffer ' Valid when the encoder selection of servo fixed parameter is set to "absolute
write-in data ) encoder (=1)” and the axis selection (Bit5 of motion contyoller function
selection flag) of servo fixed parameter is set to “infinite length axis (=1).
When the request to LOAD ABS system infinite length position monitor
information {(Bit2 of OW ] 21) is turned "ON", the data set in this
' . parameter is taken as the encoder position highest 2 words at power off.
{2) Position bulfer write-in data
When the position buffer write-in (Bit14 of OWED 21) is turned "ON", the
data set in this parameter is written into the position buffer specified by OL
{1138 as the absolute position data.
This parameter is available for CP-9200SH version No. §7921-90000-50200
and later,

47 | Pulse position OL03C —2% to 23] Used when the counter mode selection (servo fixed parameter) is set to "basic 0
lowest 2 words at ’ counter” in the position control mode using the motion command (OW([1]20).
power off Valid when the encoder selection of servo fixed parameter is set to “absolute
{aposL) encoder” and the axis selection (Bit$ of motion controller function selection
flag) of servo fixed parameter is set to “infinite length axis (=1)*.

.| When the raguest to 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 waords at power off.

This parameter is available for CP-9200SH version No, 87921-2000(]-S0200
and later.

48 | Pulse position OLOBE 2% to 291 Used when the counter mode selection (servo fixed parameter) is set Lo “basic 0
highest 2 words at v counter™ in the position control mode using the motion command (OWCE 20,
power off Valid when the encoder selection of servo fixed par Ler is set to "absol
{aposH) encoder” and the azis selection {(Bit5 of motion controller function selection
flag) of servo fixed parameter is sét to "infinite length axis (=1)".

When the request to LOAD ABS aystem 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-92005H 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[I100), 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 basic counter,
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[L]OD) 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 0] 02, OW[J] 03) related to torque control settings and the torque reference
setting (OW[JJ1B) 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
1s not used. J
Use the sensor ON signal (SEN) to connect the other specific signal (DO8).

Name Connection to VS-866 Connection to SERVOPACLK
DOO Run (RUN) Servo ON (SV-ON)

DO1 Torque control selection (TSEL) Proportional contrel (P-CON)

DO2 Emergency stop (EMG*) Reversed rotation gver travel (N-QT*)
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 occurred.

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[]] 06) of the servo parameters.

(@ 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 (ILJ 08) 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 ,
F OLC006 — 0000000120= OLC006

(Example 2) In DWG.A
 OLC0O06 — DLO0022 = QLC006

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 (DLOO) or M registers (MLODOC) 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 1 008).
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 countey. When the request for count value preset (Bit12 of OWLII00)

is "ON", the count value compl turns "ON".
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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 S8VCRDY (IBITJ007) is "ON", and one of speed control
mode (OB{I1000), torque control mode (OBLI1001), position control mode (OB
0002}, phase control moede (OB 003} and zero point return mode {OBLI0004)
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 this 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 (ILLTI8) — Position reference value
{OLE12) | < Positioning completion range (OW[L10E)
{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 wiom 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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No. Name Repister No. Setting Range Contents
2 Servo drive status Bit 3 Generalpurpose DI Informs the status of DI03 signal.
(SVSTS) I3} Refer to the suppl v explanation 1.
4to 15 | Not used
3 | Target position ILOoz ~2% tp 21 Informs the calculated posstion of machine coordinate system monitored by SVA
manitor ’ module.
(PTe) Generally, the position data informed to this register becomes the targel
position at each scan. .
Refer to 3.4.3 (5) *Position monitor™ and the supplementary explanation 2.
5 Target positicn ILO04 -2% tg 2%-1 Informs the pulse output amount at each scan.
increment monitor '
(PTGDIF) )
7 | Position monitor ILT s —2% 1o 2M-1 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 positien 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 coutiter is selected, latch data from the hardware counter
are informed. The latch data from the hardware counter means the curreat
count value of the counter when the C-pulse input signal turns "ON".
When the frequency measuretent is setected, detected frequency is informed.
The detected frequency means the computed frequency at each scan
immediately before execution of "high-speed scan processing drawing (H-
drawing)" from A and B-pulse train
Note that a detacted frequency is a value multiplied by a frequency coefficient
(sarvo fixed parameter). Refer to the item "frequency coefficient” of the Details
of Servo Fited Parameters for details.
Invalid when the reversible counter is selected.
9 Position monitor, ILCOe8 —2% tg 231 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.
N Note: Invalid at execution of A-drawing.
Valid from the execution of H-drawing
or L-drawing.
) When the reversible counter, the interval counter, or the frequency
i measurement, is aelected, the current count value of the counter is informed.
11 | Position deviation | 1LTI0A —2% o 291 For system analysis,
monitor, or : The meaning is different depending on the counter mode selection {servo fixed
Number of . parameter).
incrementat When the basic counter is selected, the position deviation (lag pulse) is
pulses at each . i informed. This is valid in the zero point return mode, the position control
sean . mode, and the phase control mode (Position deviation = Target position at each
ft204)] ) scan - Current position)
When the reversible counter or frequency measurement is sefected, the number
: of incremental pulses is informed.
This is invalid when the interval counter is selected, -
13 | Speed reference wikc —32768 to 32767 For system analysis.
gutput value ’ The value output to the servo drive is informed as & speed referente output
moniter value, This is the latter part of the speed limiter (OW (04, QW 05)
(SPDREF) .
14 | Speed monitor WiIlD ~32768 w 32767 The A/D) conversion result input to CN1- to CN4-30 {ist to 4th axis) is scaled by
(NFB) the set value for the “input voltage at the speed monitor (A/D) 100%" and
informed. The "input voltage at the speed monitor (A/D) 100%" is set on the
- N Servo Fixed Parameter Setting screen.,
' Speed monitor value = (A/D input voltage X 10000)/Set value for input
voltage at the speed monitor 100%
For example, when the set value for input voltage at the apeed 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 IWIE —32768 to 32767 The A/D conversion result input to CN1- to CN4-28 {}st 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/I)) 100%" is set on the
Servo Fixed Parameter Setting screen.
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/D)
100 % is 3 V and the actual A/D input voltage 1s -9V, (-9 V X 10000)/3 V =

—30000 is informed.
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No. Name Register No. Setting Range Contents

16 | Range exceeding W oF {1)For servo parameter for | In setting of the servo parameter for setting (OWOD00 to OWLID3F) or the servo
parameter No. setiing, 1 to 48 fixed parameter, the last parameter number whose setting exceeds the setting
(ERNO) {2) For servo fixed range is informed.

parameter, 101 1o 127 In setting the servo parameter for setting (OWLII00 to OWLII3F), when & setting
range error is detected, a parameter number from 1 to 48 is informed.
In setting the servs fixed parameter, when a setting range error is detected, a
parameter number added 100 (101 to 127) 1s informed.
For example, when & setting range error is detected at the linear acceleration
time setting (OW(IJ0C), 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[Y]001) or
the servo fixed parameter setring error (IB[JJ 002) is "ON™.

17 | Cumulative ILTI10 —25 tp 2] For system analysis.
number of Valid only when the counter mode selection (servo fixed parameter) is set to "Basic
rotations received counter” and the absolute encoder is used.
from absolute The cumulative number of rotations received from the absolute encoder is
encoder informed.

(ABSREV)

19 | Numbar of initial ILITh2 29 1o 20—} For system analysis.
incremental Valid only when the counter mode selection (servo fixed parameter) is set to "Bagic
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.

{IPLUSE)

21 |Motion command W14 0 o 65535 Valid when the counter mode seloction (servo fixed parameter) is sot to "Basic
response code counter” in the position control mode using the motion command (OW [0 20}
{MCMDRCODE)} The motion command (OW [1] 20) in execution is informed.

For the motion command, refer to QW3 20.
This parameter is available for CP-9200SH version No. 87921-9000 7 .80200
and later.

22 | Motion command W15 Valid when the counter mode selection (servo fixed parameter) is set to "Basic counter” in the positien control
status mode using the motion command (QW[] 20). The status of the motion command (OW [ 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 ia épecially used for the status at abort.
This parameter is available for CP-92005H version No, 87921-900001 -80200
and eaward.
1 Motion command Turns “ON* when a ry atop is leted
momentary stop completion | For momentary stop function, refar to each motion function.
flag This parameter is available for CP-9200SH version No, 87921-9000[]-80200
(HOLDL) and onward.
2 Output completion Turns "ON" when the output of travel amount is completed.
(DEN) This parameter is available for CP-32005H version No. B7921-90000 -50200
and onward.
3 Zero point setting completed | When the zero point setting (ZSET) is set for the motion command (OWL20).
{ZSET) this Bit turns "ON" at completion of zero point setting.
This parameter is available for CP-9200SH version No. 87921-9000(] -80200
and onward.
4 External positioning signal { Turna "ON" at 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.
[ Command faulty completion | Turns "ON" when an alarm occurs during execution of move instruction
status (positioning, constant-speed feed, ete.).
{FAIL} When this Bit is "ON", run is disabled. When this Bit turns "ON", set the
motion command (OWIT]120) to NOP for more than I scan.
When this Bit turns "ON", the LED of SVA module displays "] "(1st axis),
" L"(an axis), *[7"($rd exis) or *{]"{4th axis).
This parameter is available for CP-92005H version No. 87921-90007] -80200
and later.
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No. Name Setting Range Contents

22 [ Motion command Bit. 6 Zero paint return Turns "ON" at zero point return campletion or zero pount setting completion.
status completion status Turns "OFF" at starting zero pc;int return.

{MCMDSTSE) (ZRNC) This parameter is available for CP-9200SH version No. B7921-9000(1-50200
and later.
7 1o 156 | Not used

23 | Monitor for Wois Otoh Valid when the counter mode selection (servo fixed parameter) is set to "Basic
number of digits counter” in the position control mode using the motion command (OW[1120).
below decimal “Number of digits below decimal point” of motion fixed parameter No.18 is
point informed.

{DECNUMM) This parameser is available for CP-92005H version No. 87921-9000[] -50200
: and later.

24 | Position monitor w17 Valid when the counter mode selection (servo fixed parameter) is set to "Basic counter” in the position control
status mode using the motion command (OW [1120). ’
{POSSTS) The statuses of positions monitored by the SVA module are informed.

Bit configuration.
. The bit configuration is as shown below. -
Bit 1] Ir machine lock Thurns "ON" in machine lock status.
(MLKL) When this Bit is "ON*, an sctual control axis is locked and remains stopped.
' This parameter is available for CP-9200SH version No. 87921-9000[1-30200
and later.

1 Zero point position Turns "ON" in zero point return completion status (IB[1] 156 is "ON") and 0 &

' ZERO) Machine coordinate system reference position (IL{T118) < Zero point pesition
‘ ! output width (OW{I 33).

This paramater is available for CP-82008H version No. 87921-90000] -50200
! and later.

2 2nd INP completion Turns "ON" when the pulse output completion (Bit2 of IW{T]15) is "ON" and

(PSE'I‘2) (Current position (IL[I]08) — Machine coordinate system reference position {IL
00 18), & 2nd in-position width (OW032).
This parameter is available for CP-8200SH version No. 87921-80000 -50200
and later.

3 LOAD wmpietinn of ABS . Valid when the encodey selection of servo fixed parameter is ses to "Absolute
system infinite length encoder {=1)" and the axis selection of servo fixed parameter (Bit5 of motion
poaitinn'monit.or controller function selection flag) is set to "Infinite length axis (=1)".
{ABSLDE) ‘Purns "ON" at LOAD completion when the request to LOAD ABS system

infinite length monitor information (OB ] 2D2) is "ON".
. Turning the request to LOAD ABS system infinite length monitor information
(OB 2D2) "OFF* turns this Bit "OFF".
! This parameter is available for CP-9200SH version No. 87921-9000 -50200
' and later.
| 4 POSMAX number of turns | 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™.
' f Turning "OFF* the POSMAX number of turns preset request (OB[I]2D1)
turns “OFF" this Bit.
This parameter is available for CP-92005H version No. 87921-90000]-50200
and later.

5 Electric goar valid selection | "Elecatric gear valid/invalid selection” Bit4 of Servo fixed parameter No.17 is
monitor informed. .

(GEARM) This parameter is available for CP-9200SH version No. §7921-9000[]-50200
- and later.

[] Axis selection monitor *Axis selection” Bith of Servo fixed parameter No.17 is informed.

(MODSELM) This paratmeter is available for CP-4200SH version Ne. 87921-30000 -50200
and later. ¢
7to 15 | Not used

26 | Machine ILO018 —2% o 2N-1 Valid when the counter mode selection(serva fixed parameter) is set to "Basic
¢oordinate system counter” in the position control mode wsing the motion command (OWG 20).
reference position The position that SVA module externally outputs, that is the reference position
(MPOS) . x of machine coordinate system is informed.

In machine lock status (IB0O0 170 is "ON"), this position data is not updated.
Refer to 3.4.3 (5} "Position monitor”,
This parameter is available for CP-9200SH version No. 87921-9000[]-50200

and later.




Table 5.6

5. SERVO PARAMETERS

Details of Servo Parameters for Monitoring {Cont'd)

No.

Name

Register No.

Setting Range

Contents

27

Not used

ILLO1A

29

POSMAX monitor
{(PMAXTURN)

ILOOc

1to 21—

Valid when the counter mode selection{servo fixed parameter) is set to "Basic
counter” in the position control mede using the motion command (OW 00 20).
“Infinite length axis reset position (POSMAX)" of servo fixed parameter No, 22
is informed.

This parameter is available for CP-9200SH version No. 87921-9000(]-50200
and later.

3

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{IJ 20).
The count is up/down every time it exceeds "Infinite length axis reset position
(POSMAX)" of serve fixed parameter No. 22,

The count can be preset by the POSMAX number of turns preset data (0L
30) and POSMAX number of turns preset request (OB[102D1).

Thia pararneter is available for CP-92005H version No. 87921-9006[]-50200
and later.

a3

Not used

L0 20

35

Alarm

(ALARM)

L2z

Bit configuration.

Valid when the counter mode selection{servo fixed parameter) is set 1o "Basic counter” in the positicn control
mode using the motion command (OW [0 20).

Alarm information is informed. When this register value ia other than "0", run is disabled.

This register is cleared to "0" at rising edge of the alarm clear (OB[I] 006).

When this register value is other than "0", the LED of the SVA module displays "_[ "(1st axis), "} _"(2nd axis),
"F1~ (3rd axis), or "Li " (4th axis).

The bit configuration 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 serve fixed parameter is set to "Valid”
and in zero point return completion status (IBAD 156 is "ON")
(1) When the motion command (OW (120} ia set for interpolation
‘When Machine coordinate system reference position (ILT] 18) + Distance to
stop (OLLX}26) & Soft limit value (positive direction){servo fixed parameter
No. 24), this Bit turns "ON".
(2) When the motion command (OW I 20) is set for positioning, constant-speed
feed or constant-step feed
When Machine coordinate system reference ponition (1100 18) = Soft lLimis
value (positive direction} (sexvo fixed parameter No.24), this Bit turns "ON".
This parameter is available for CP-9200SH version No. 87921-900003 -50200
and later.

Negative direction sof 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[1] 156 is "ON™),

(1) When the motion command (OW 20) is set for interpolation

When Machine coordinate system reference position (T3 18) + Distance
to stop (OL{I]26) £ Soft limit value (negative direction){servo fixed
parameter No. 25), this Bit turna "ON".

‘When the motion command (OW 1] 20) is set for positioning, constant-
speed foed or constant-step feed

When Machine coordinate system reference position (ILCL 18) = Soft Limit
value (negative direction (servo fixed parameter No.25), this Bit turns
"ON®,

This parameter is available for CP-92008H version No. 87921-9000(1-80200
and later.

@

Not uged

TIMEOVER

Turns "ON" when the poaitioning completion signal (Bit13 of IW[1J 00) does
not turn “ON" even if the positioning completion check time (OWm 34) is
exceeded after the pulse output completion (Bit2 of TWI1 15 is "ON™).

This parameter is available for CP-9200SH version No. 87921-900003-80200
and later,

Speed over
(DLSTOVER)

When using the electric gear, turns "ON" when the traveling distance exceeds
the limit,

This parameter ia available for CP-92008H version No. 87921-9000[]-50206
and later.

8,9

Not used

10

Control mode error
(MODERR)

Turns "ON" when control mode other than position control mods (OBL[I1002) is
set and a move instruction (positioning, constant-speed foed, etc) is set for the
mation command (OW (17 20).

This parameter is available for CP-9200SH version No. 87921-9000]-50200
and later.
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Nao. Name Register No. Setting Range Contents

35 |Alarm Bit 11 Zero point not set Valid when the encoder selection of servo fixed parameter is set to "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 IW[I)
15) is "OFF* and POSINGIEXAPOSINGIINTERPOMTI‘D‘

r . ENDOF_INTERPOLATE/LATCH of motion command has been executed.
This paraméter is available for CP-92005H version No. 87921-900001-50200
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 ahsolute encoder is used and the axis
. selection (Bit5 of motion cnptroller function selection flag) is set to "Infinite
length axis {=1)".
18 to 21 | Not used

37 | Notused w24 - -

38 | Not used . wO2s - -

39 |Speed reference . IL026 -2% 10281 Valid when the counter mode selaction (servo fixed parameter} is set o "Basic
output value counter” in the position control mode using the motion command (OW[1]20).
monitor The travel amount at each scan is informed. )

{(RVMON) In machine lock status (ITB[JJ 170 is "ON"), it turns “0".
This parameter is available for CP-9200SH version No. 87921-5000[1-50200
and later.

41 | Position buffer T ILDz28 ~3M g 231 Valid when the counter mode selection (servo fixed parameter) is set to "Basic
readout data counter” in the position control mode wsing the motion command (OW 1D 20).
{CNMON) ‘When the position buffer readout (OBLI]21F) of servo parameter for setting is

- - "ON", the position data is read out from the position buffer specified by a

! position buffer access number (OL [1J 38) and informed.
it takes 2 scans until the data is stored in this register from the moment that

. the position buffer readout command (OB[E3 21F) is turned "ON".

This parameter is available for CP-9200SH veraion No. 87921-900¢[1 50200
and later.

43 [ Not used ILza B -

45 | Integral output IL[Ti2C —Plggong - Valid when the counter mode selection {(servo fixed parameter) 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 Bit8 of OW[I121), an integral

. output value is informed. .
This parameter is available for CP-9200SH version No. 87921-9000.50110
and later.

47 (Machine ILOzE —2% to 2V'-1 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 (OWIJ 20).
count position This is applied when the axis selection of servo fixed parameter (Bit5 of motion
(POS) controller function selection flag) is set to “Infinite length axis (=1)". The target

X position of infinite length axis at cach sean is informed.
Refer to 3.4.3 (5) "Position monitor™. '
This parameter is available for CP-9200SH version No. 87921-90003-50200
and later,

49 | First lag monitor wdso —2% to 2411 Valid when the counter mode selection (servo fixed parameter) is set to "Basic
(LAGMON) counter” in the position control mode or zero peint return mode.

(PI output valug — First lag output value) is informed.
This parameter is available for CP-8200SH version No. 87921-90000-50120
and later. .

51 [ Position loop IL(E332 -2t 2%-1 Valid when the counter mode selection (servo fixed parameter) is set to "Basic

counter” in the position control mode or zero point return mode.

The position loop output value (before adding the feed forward operation value)
is informed. ' f

This parameter is available for CP-9200SH version No, 37921-90000-50120

and later.
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53 | Position monitor 2 LG 34 —2% tg 231 Valid when the counter mode selection (servo fixed parameter} is set to "Basic
(APOS2) counter” in the position control mode using the motion command (OW[T120).

Informs the position value before adding the zero point position offset (OLO0
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 2D3).
(1) When OB[L12D3=0
The current position monitor is informed in 1 = 1 reference anit.
This parameter is disabled, however, when the axis selection (fixed
parameter) is set o "Infinite length axis® and the zero point pesition offset
(L0008 = 0.
(2) When OB 2D3=1
The position monitor (IL(O7}08) converted into a pulse unit is informed.
This parameter is available for CP-9200SH version No. 87921-8000[]-80200
and later.

55 | Not used wWilas - -

56 | Not used wiOa7 - -

57 | Encoder position IL 38 ~23 g B3} Valid when the encoder selection of servo fixed parameter is set Lo "Absolute
lowest 2 worda 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)".

{eposmL) The lowest 2 words of encoder pogition are informed.
This parameter is available for CP-92008H veraion No. 87921-9000[] -80200
and later.

59 | Encoder posttion ILiT12A =23 tp QY1 Valid when the encoder selection of servo Axed 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 encoder position are informed.

This parameter is available for CP-9200SH version No. 87921.9000(]-S0200
and Iater,

61 | Pulse position ILOac —2% tp 231 Valid when the encoder selection of servo fixed parameter is set to "Absolute
lowest 2 words at encoder (=1)" and the axis selection of servo fixed parameter (Bit5 of mation
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 ia available for CP-9200SH version No. 87921.9000{1-50200
and later,

63 ] Pulse position ILIII3E =2t 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(]-80200
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
DID 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 oceurs,

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 [ 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 Paosition 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: Abhsolute 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)
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5. SERVO PARAMETERS

Table 5.7 Setting Example of Servo Fixed Parameters {Cont'd)

Name Setting range Meaning Basic counter Reversible Intervat [Frequency
The number indicates Zero Speed | Tor que Position Phase counter | counter | measure-
parameter No. point ment
return Position IIPosir.ion 2

12 [Input voltage when |1to 10 1=1V 3 3 3 3 3
the torque monitor | (Default = 3)

A/ is at 100%
(MV2)

13 [DI latch detection Oorl 0: DI latch input signal | 0: DI latch input signat
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 0060H LOODOH_I 0000H JoocmH 0000H
selection (Default = of Servo Fixed [ Set a suitable value. T T~ - ==
(AFUNCSEL) 0000H) Parameters"

15 |Frequency Otod 0: X1 (1=1H2z 2{X100)
coefficients (Default = 2) 1: X10 (1=0.1 He)

(HZSEL} 2: X100 (1=0.01 Hz)
3: X1000 ( = 0.001 Hz)

16 | Simulation mode Oto2 0: Normal run mode 0 0 0 0 0
selection (Default = 2) 1: Simulation mode
SIMULATE) 2: Fineal adjustment

mode N2

17 |Motion controller Set for each bit | Refer to Table 5.1 "List | 0000H (Set a suitable value.)
function selection (Default = of Servo Fixed
flag Q000H) Parameters"

(SVFUNCSEL) Nee?

18 (Number of digits Dtob Set the number of 3
below decimal point | (Default = 3) digits below decimal
{DECNUM) New3 point of the reference

19 [Travel amount per | 1 to 2911 1 =1 reference unit 10000
machine one (Default =
rotation 10000)

(PTTCH) Mot

20 |Motor side gear 1 to 655356 1 =1 rotation 1
ratio (Default = 1)

(GEAR_MOTOR) Now 3

21 [Machine side gear 1to 65535 1 =1 rotation 1
ratio (Default = 1}

{GEAR_MACHINE) Mo 3

22 |Infinite length axis |1 to 23'-1 1 = 1 reference unit 360000
reset position (Default =
(POSMAX) Nows 360000)

23 [Absolute encoder 1 to 21 1 = 1 rotation 99999
maximum rotation | (Default =
amount 99999)

(MAXTURN) Newe 3

24 |Soft limit value —2% tp 3.1 1 = 1 reference unit 2311
{positive direction) | (Default
(SLIMP) Noxe 3 = 281)

25 ISoft limit value 23 ¢ 231 1 = 1 reference unit —2a
(negative direction) | (Default = -23)

(SLIMN) Buwe 3
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Table 5.7 Setting Example of Servo Fixed Parameters (Cont'd)

Name Setting range Meaning Basic counter Reversiblef Interval {Frequency|
The number indicates ) ) Zero | Speed | Torque Position Phase counter | counter {measure-
paramster No. B point ment
. return Position 1|Position 2
26 { Zero point return Oto7 0: DEC1 + 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 used
6: DEC2 + C-pulse
7: DEC1 + IMT + C-
pulse
27 | Backlash 0 to 32767 1 =1 reference unit 0
compensation (Default = 0)
amount
(BKLSH) M3

(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[1J 20) is not used while the position 2 indicates the posttion
control mode in which the motion command (OW[J[] 20) is used.

3. Available for CP9200SH version No. 87921-9000[]-S0200 and later

g
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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 No. Setting Meaning Basic counter lReversib]e Interval |Frequency
(The number indicates range Zero | Speed | Torgue Position Phase counter | counter |measure.
parameter No.) point ment
return Position 1[Position 2
1 | Run mode setting OWLL00 Set for each bit. | Refer to Table 0010H { 0001H | 000ZH | 00C04H | 0104H | 0008H L+ o Q9
(RUNMOD) {Defauit = @) 5.2*List of
Servo
Parameters for
Setting”.
2 | Bervo drive run OwL01 Set for each kit | Refer to Table 000DH | 000DH | GOOFH | 000DH 00ODH | 0000H
command setting (Default = Q) 5.2 "List of (Can be used as general-
(SVRUNCMD) Servo purpose DO.)
Parameters for
Setting”.
3 | Positive torque Limit owlitoz -3r768 w0 32767 | 1=0.01% When using V5-866: When using VS-866: 0
setting (Default = \i?hm (200%) W]fm ﬂzo%@RVOPACK (Can be used as general-
- &1 UEL| en uslny i
(TLIME) - SERVOPACK: 220000 €-200%) purpose DA
—20000 (-200%)
4 | Negative torque limiv OwW{Ijo3 32768 0 2767 | 1=0.01% 20000 | 20000 | 20000 | 20000 20000 [0
setting (Default = (200%) | (200%) | (200%) | (200%) {200%) | {Can be used as general-
(TLIMP) 30000} purpose DA.)
& {Positive speed limiter OWo4 Do 32767 1=001% 15000 | 15000 15000 15000
setting {Default = (150%) | (150%) (150%) (150%)
(NLIMN) 15000)
& | Negative speed Limiter oW o6 0w 32767 1=0.01% 15000 15000 15000 15000
setting (Default = (150%) | (150%) (150%) {150%)
(NLIMN) 15000)
7 | Zero point position OLTlos P g 21 1=1pulsaor [}
offset setting, or count (Default = 0) =1reference | (Enter a suitable setting only when using the function.)
value preset data it
(ABSOFF)
8 | Coincidence detection OLTlo8 -2 0281 1= 1 pulse [
setting (Defaule =) (Enter a suitable sstting only when using the coincidence detection function.)
(COINDAT)
9 | Approach speed setting OWLI0A 0o 32767 1=001%or 2000 2000
{Napr) {Defzule=0) 1= 10" reference | (20%) 2000k
unit pulsefmin)
10 | Creep speed setting “OWLLI0B Dto 32767 1=0.01% of 1000 1060
{Nclp) {Default = 0) 1= 10" veference | (10%) {1000k
wnit puloe/min)
11 | Linear acceleration OWLToC Oto 32767 1=1ms 300 300 300
time settin (Default =0} {0.3s) {0.3s) (0.3s)
(NACC)
12 | Linear deceleration OWOOD [ 01032767 T=1ms 300 300 300
time setting (Default=0 {0.35) {0.3s) {0.38)
(NDEC)
13 | Positioning completion | OWLLIE 1o 65535 1=1pulseor 100 10
range setting (Default =10) | 1=1reference :
(PEXT) nit
14 | Deviation error CWLLIOF 0to 65535 1=1pulse 60535 65535
detection value setting (Default=
(ECV} £5535)
15 | Position loop gain OWLIII0 | Ltoszie7 T=01 500 Enter & suilable
setting (Default = 300} | (300=230.0) (50.0) setting.
{Kp)
16 | Feed forward gain OwlO11 0 to 200 1=001
setting Default = 0} (10=0.10)
{Kf)
17 | Position reference oL12 210 -1 1=1 pulse or
pulse serting (Default =0} 1=1 reference
XREF) unit
18 | Averaged number of oW+ G 25500 1=11ime or 0 [1] 0
times setting (10 32767 L=ims{0=1
(NNUM) (Default = 0) = pot averaged)
1% | Speed reference setting OWLLIi5 32768 Lo 32767 | 1=0.01 10000 10000 10000 [ O (Can be used as general-
(NREF) {Default =) {100%) {100%}) (100%) | purpose DA)
20 | Phase offaet setting OLN6 -2V to 21t 1= 1 pulse
(PHBIAS) . Defanlt =0}
2T | Speed compensation ~OWIOs -aZT68 1 30767 | 1 = 0.01% Enter a
setring (Delult=0) suitable
{NCOM) setting,
22 [ Proportional gain OWIIe Ot 32767 =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 Reversible Interval IFP@QUEMH
(The pumber Ne. range Speed | Torque Position counter | counter | measure-
indicates ment
parameter No.) return Position llPosition 2

23 | Integrated time OWLC1A | 0o 32767 1=1 ms
setting (Ti) {Default = 300) | {0=No integration)

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 1]
exponential {Default =0) unit/min
acceleration/ .
deceleration filter
(EXBIAS) s

27 | Offzet pulse OWOOIE |-2% w221 1=1 pulse 0

. setting (PULBLIAS) {Default = 0)

24 | Motion command OW[IJ20 | 0t 65535 0:No command Seta
code (Default = ) (NOP) suitable
(MCMDCODy s | 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) 1B
, 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) 0
control flag (Defanlt =0) “List of Servo
(MCMDCTRL) Nee§ ' Parameter for

: ) Setting*

30 | Rapid feed speed OL0022 j0to2"-1 1=10" reference 5000

(RV) Mees " | (Defavie=0y unit/min (5000
4 . Yeor/rmin

31 | External OL[I24 | -2"to2%-1 = 1 reference 0
positioning travel ' {Default = 0) unit
distance
(EXMDIST) Nt & “

32 | Distance to stop OLOO26 | -2%te2"-1 1 =1 reference i 0
(STOPDIST) bess (Default = 0) unit ‘ / : -

33 | STEP travel OLO028 | 0to2%-1 1 =1 reference 0
amount ’ (Default = 0) unit
(STEF) Ma=s

34 | Zero point return oL{l24 |-2% w21 | 1 = 1 reference 0
final travel {Default =) unit
distance :

(ZRND[ST) Nees

35 | Override ow[ll2C | 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 ment
return Position 1[Position 2
36 | Position monitoring OWIII2D | Set for each bit | Refer w Table )]
contrel flag (Default = 0) 6.2 "List of
(POSCTRL) N® Servo
Parameters for
Setting™
37| Work coordinate OLI]2ZE [-2"to2v-1 1 =1 reference i)
system offset {Default = 0) unit
(OFFSET) Nt {n units of
pulse, 1=1
pulse)
38 | POSMAX number of OLIa0 [ 2"t 1 | 1=1turn 0
turne preset data {Default = 0)
(TURNPRS) fimes
39 | 2nd in-position width OW¥132 | 0to 65535 1 =1 reference 1]
(INPWIDTH) % (Default =0} | unit
40 | Zero point position OW(I133 {0to 65535 1=1 reference 10
output width (Default = 10) | urae
(PSETWIDTH) Nee®
41 | Positioning completion | OW[]34 |0 to 65535 1=1ms 0
check time (Default = 0)
(PSETTIME) M3
42 | Integral time for OwW0035 {0to 32767 1=1ms 300 300
position control (Default = 3000 {300 ms) {300 ms)
(m et 3
43 | lntegral upper and OW[36 |0w3276T 32767 32767
lower limits for position {Default =
control 32767
(ILIMIT) Mo 3
44 | First lag time constant | OW3J37 | 0to 32767 1=1ms i) 0
(LAGTY) Nt {Default = 0)
45 | Encoder position lowest | OL[T138 |-2%¢p 281 Refer to Table 0
2 words at power off (Default = 0) 5.2 "List of
{eposL) P Servo
or Parameters for
Position buffer access Setting)
No.
46 | Encoder position OLO]3A -2t 271 Refer to Table [}
highest 2 words at (Default = () 5.2 "List of
power off Servo
{eposH) Net=s or Parameters for
Position buffer write-in Setting)
data
47 | Pulse position lowest 2 | OLLI3C [-29 10 291 Refer to Table 0
words at power off (Default = 0) 5.2 "List of
(aposgL) Reus Servo
Parameters for
Setting)
4B | Pulse position highest OLIM3E |22y Refer to Table 0
2 words at power off {Default = Q) 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[]] 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. 87921-90000 -80110 and later
4. Available for CP9200SH 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-
9200SH (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.




Appendix A. Initialization of Absolute Encoder

Imtlahze the encoder in the following cases:
When initializing the rotation speed from the absolute standard position of the absolute encoder to
"0 it
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.
(@ 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 eonnector 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 @ again.
If the alarm does not occur, initialization is complete.
Encoder
Serve
A P
s MhitelOrange) 13 P4
T ‘j A
K S L~
I (WhitelGrayl% ] d
PG cable
Shart-circuit by removing 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
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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- U
92008H, the servo fixed parameter of CP-9200SH must
be set to "absolute encoder”.

(Procedures)

(a) Select "absolute encoder" for CP-9200SH servo fixed parameter.

(b) Turn OFF the power to CP-9200SH ‘

(¢) 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 " LI" (st axis), " | "(2nd axis),
"["(3rd axis) or "| |"(4th axis) is displayed on the LED of the SVA module, repeat the procedures
from step @D .
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Appendix B. Differences between CP-9200SH (SVA) and CP-9200SH (HSC)

A4

Table B.1 Differences between CP-9200SH (SVA) and CP-9200SH (HSC)

Product
Category )

CP-9200SH (SVA)

CP-92008 (HSC)

Remarks

1 | Number of controllable axes

'44 axes
{4 axes per module,
11 modules maximum)

8 axes
{4 axes per module,
2 modules maximum)

2 | Servo Domain Fixed 10 registers Common use with M
parameters {128 words/axis) registers (60 words per
{IWCO000 to IWFFFF, axis) (MWO0000 to
. OWC000 to OWFFFF) | MWO00399) -
Number of servo Monitor: 16 Setting: j25 Monitor: 10 Setting: 32
parameters
Servo Fixed Sétting on CP-717 M register setting
parameter screen (Separate from {Included in servo
the servo parameters) parameters)
3 | Addition of parameters for pulse o X
offset during position control -
4 Y Control method improvement O -
" | during position control ‘ .\
5 | Counter Basic counter O O
functions (Servo control)
_Frequency O X
. measurement
 Interval counter O x.
- Reversible counter O X
6 | Coincidence detection 0O X
7 | DI latch detection ‘1 point per axis 1 point per axis of 1 point DI latch only valid
{C pulse also possible} per board during hasic 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.




B.1 Equivalence Tables for Servo Fixed Parameters and CP-9200SH Servo Controller

Table B.2 Equivalence Tables for Servo Fixed Parameters and
CP-92005SH Servo Controller

APPENDIX

Type of Servo cantroller

Name of servo fixed parameter

CP-9200H Servo controller
(87920-2500X-S0YZW)

Register No. (+axis ofs)

Bemarks

Axis selection (USESEL) Dip switch
PG signal form selection (PGSEL) | Dip switch
Encoder selection (ENCSEL) Dip switch
Revolution direction selection MB000208
when abaolute encoder is used

(DIRINV}

Pulse counting method selection (Not available)}
(PULMODE)

Counter mode selection (Not available)
(CNTMODE)

Motor rated speed (NR) (Not available)
Number 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%
2

MWO00049 or similar product

Input voltage when apeed monitor
(A/D) is 100%
MV

(Not available)

On the CP-9200H Servo controller +100%/16 V fixed

Input voltage when torque monitor
(A/D) is 100%
MVZ)

(Not available)

On the CP-9200H Servo controller + 100%/£3 V fixed

D1 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)

(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 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)

MW00015 -

owonis

Zero point position offset setting
(ABSOFF)

ML00016 (Can only be
used when RUN is "OFF")

OLOO06 {Can alse be

used when RUN is "ON7)

Function newly added with the CP-
92005H (SVA) .

Feedback pulse resolution MW00018 CP-717 streen setting -

(FBppr)

MNormal move speed coefficient MW00019 {Not available} -

setting (CVREF) A

Run mode setting (RUNMOD) MW00020 QWDDoo -

Servo drive run command setting | MW00(Q21 OWponDol -

{SVRUNCMD) . .

Approach speed setting (Napr) MW00022 OWODeA -

Creep speet setting (Nelp) MWoDG23 " | owooos -

Position reference pulse setting ML00024 OLom2 -

(XREF) :

Normal move speed setting - MW00026 OWDO16 On the CP-9200SH (SVA), used in

(VREPF) common during speed, position, phase
control modes

Position loop software gain MWO00027 OwWoo1o On the CP-9200SH (8VA), this

setting (Ksp) becomes position loop gain, which is
different from the position loop
software gain

Feed forward software gain MWO00028 OWoD1: On the CP.92005H (8VA), this

setting (Kaf) . becomes feed forward gain, which is

- different from the feed forward
soltware gain

Servo error domain setting (EOV) | MWo00ze OWDOOF -

Positioning range setting (PEXT) | MWO00030 OWLIr0E -

Speed reference setting (NREF) MW00031 OWOs {On the CP-92005H (SVA), used in
common during speed, position, phase
control modes

Linear acceleration time setting MWO00032 Oowonoc -

(NACCO)

Linear deceleration time setting MW00033 OWDOOD -

(NDEC)

Averaged number of times MWO00034 OWnOD14 -

(NNUM)

Tarque reference setting (TREF) MW00035 OWDO1B -

Speed limit reference (NLEM) MW00036 OwWoD1C -

Standard speed reference setting | MW00037 OWOo1s On the CP-92005H (SVA), used in

(PHREF) ’ ~ | common during speed, position, phase
controf modes

Phase correction setting MLO00038 OLOO16 -

(PHBIAS) R

Numerator of the operation MW00040 {Not available) -

coefficient for phase reference

generation (k1)

Denominator of the nperatio.n MW00041 {Not available} ' -

coefficient for phase reference -

generation (k2)

Proportional gain setting (Kv) MW00042 OoWGor9 The meaning on the CP-92006H

, (S8VA) is different from the CP-9200H

Integral time setting (T4) MW00043 OWOnlA -

Positive torque limit setting MWO00044 owonoz -

(TLIMF)




Table B.4 List of Differences for the Servo Parameters for Settings

Type of Servo controller

Name of Servo parameter

CP-9260H Servo controller
(87920-2500X-S0YZW)
register No. (+axis ofs)

CP-92005H SVA module
register
No. (+axis ofs)

Remarks

Negative torque limit setting | MW00045 OWoo03 -

(TLIMN)

Positive speed limit setting MW00046 OWOro4 -

(NLIMP)

Negative speed limit setting MW00047 OWonos -

(NLIMN)

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)

Coincidence detection setting (Not availavie) OLOD08 Parameter newly added on the CP-
(COINDAT) 9200SH (SVA)

Offset pulse setting (Not available) OLDO1E 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-92008H 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.5 List of Differences in Run Mode (RUNMOD)

Type of Servo controller | CP-9200H Servo controller
(87920-2500X-SOYZW) Cfi‘?ﬁfe"rsﬁos(‘l‘:x';‘s°gf‘$e Remarks

Name of Servo parameter register No. (+axis ofs) & )
Speed control mode (NCON} MBG00200 OBOO000 -
Torque control mode (TCON) MBO000201 ORBROD001 -
Position control mode (PCON) MB000202 0BLILI002 -
Alarm clear (ACR) MB000203 0BOO006 S -
Phase control mode (PHCON) MBO000204 QBL003 ) . -
Phase control test signal (PHTEST) | MB000205 - ’ 0OBOO005 ‘ -
Zero point return mode (ZRN) MB000206 OBOM004 -
Phase reference generation . MB000207 OBOD007 ] -
operation invalid (PHREFOFF) *
Revolution direction selection when | MB000208 CP-717 screen setting -
absolute encoder is used (DIRINV) . ’
Zero point return direction selection MB000209 i OBOO009 : ' - .-
(ZRNDIR)
Request for absolute position MBOGO20A OBOO00A ' -
readout (ABSRD) .
DIINT signal selection (DIINTSEL) § MBOMO20E (Not available) -
Phase control integral reset MBOO0Z0F OBDOOOOF -
(IRESET) . .
Count disabled (CNTDIS) (Not available} OBOXOB Parameter newly added on the

; CP-92005H (SVA)
Request for count value preset (Not available) OBOO00C Parameter newly added on the
(PRSREQ) ! CP-9200SH (SVA) -
DI latch detection request {Not available} OBODO0D Parameter newly added on the
(DIINTREQ) i CP-9200SH (SVA)
Request for coincidence detection (Not available) OBOCOOE ' Parameter newly added on the
(COINREQ) : 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.



Table B.6 List of Differences in Servo Driver Run Commands (SVRUNCMD)

Type of Servo controller

Name of Servo parameter

CP-9200H Servo
controller (87920-2500X.
SOYZW)
register No. (+axis ofs)

CP-92008H SVA module
register
No. (+axis ofs)

Remarks

Run (D0OO) MB000210 OBM010 -
(RUN) (General-purpose DOQ)

General-purpose DO (DO1) MRBO00O0211 OBO1011 -
(Generzl-purpose DO) {General-purpose Q)

General-purpose DO (DO2) MBG00212 OBOC012 -
(General-purpose DO} (General-purpese DO)

General-purpose DO (D03) MB000213 OBOO013 -
(General-purpose DO) (General-purpose DQ)

General-purpose DO (DO4) MBO000214 OBOO014 -
(General-purpose DO) {General-purpose DO)

General-purpose DO (DO5) MB200215 OBOOM015 -
(General-purpose DO} (General-purpose DQ) (General-purpose DO or

coincidence detection
signal)

Sensor on (DO6G) (SEN)

MBO0G0O21B (system use)

(Not available)

On the CP-92008H (8VA) also,
sensor on (SEN) is DO6

Zero point return deceleration
point limit switch signal
(LSDEC)

MBO0021F

OBCO01F

(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.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-50YzZw) | CP-92008H SXA ’.“"&‘;}e Remarks
Name of Servo parameter register No. {+axis ofs) egster No. {raxis -
Run status (RUNSTS) MW00000 TWoooo . -
Servo drive status GNVSTS) MW00001 ) IWoool l -
Target position manitor (PTG) MLO00002 ILOO02 . -
Target position increment MLO0004 ILOD04 ' -
monitor (PTGDIF)
Interruption time position MLO0006 . ILOO06 On the CP-92008H, this:
monitor (PINT) . becomes the position monitor
: during DI latch detection
Fosition monitor (PFB) MLOO00S ILOO0S -
Position deviation monitor MLO00IO0 - ILCXS0A -
®DV)
Speed reference output monitor | MW{0012 Woooc . -
(SPDREF}
Speed monitor (NFB) ‘| Mwooo13 IwWoooD ’ -
Torque monitor (TFB) ! MW00014 IWDOOOE ' ) -
Range exceeding parameter No. (Not available) IWODoF Parameter newly added on the
(ERNO) , CP-9200SH (SVA)
Number of accumulated MLO00002 (Valid during ILM10 Parameter newly added on the
revolutions received from the execution of A Drawing CP-92008H (SVA)
absolute encoder (ABSREV) and absolute position data
read out) .
Number of initial incremental MLO0004 {Valid during ILO12 Parameter newly added on the
pulses received from the absolute | execution of A Drawing CP-92005H (SVA)
encoder (IPULSE) and absolute position data
read out) .
Current value of the hardware (Not available) ILOO08 Function newly added on the
counter (NCNT) . CP-92005H (SVA) (Serves also
for the position monitor (ILO
' 08))
Latch data/Frequency count of * | Mot available) ILO006 Punction newly added on the
the hardware counter (TCNT) CP-92008H (SVA) (Serves also
. for the interruption time
position monitor (ILOCI06)}
Number of pulses incremented (Not available) ILCT0A ' Function newly added on the
with each scan (dN) CP-92005H (SVA) (Serves also
for the position deviation
monitor (ILOCIOA))

(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.8 List of Differences in Run Status (RUNSTS)

APPENDIX

Type of Servo controller

Name of Servo parameter

CP-9200H Servo controller
(B7920-2500X-S0YZW)
register No. (+axis ofs)

CP-9200SH SVA module
register No. (+axis ofs)

Remarks

(CNTCOIN)

Deviation error (EOVER) MBO000000 1BOOO0O -

Accumulated cycles signal MBO000D4 IBOO004 -

reception error (PGER)

A/D conversion error (ADER) MB000006 TBOOI003 -

Absolute position readout MO00000A 1BO00A -

completion signal (ABSRDC)

DI latch completion signal MEB0000OE 1BCOGOB On the CP-92005H (SVA) and

(DIINT}) CP-9200H Servo controllers, the
method of preventing chattering
is different.

Feedback pulse 0 (FBPO) MB00000C IBOm00C -

Positioning completion signal MBOo00DOD IBON00D -

(POSCOMP)

Zero point return completion MBOOO0OF IBOOWOOF -

signal (ZRNC)

Servo parameter setting error (Not available) 1BI0001 Parameter newly added on the

(PRMERR) CP-92008H (SVA)

Servo fixed parameter setting (Not available) IBOCI002 Parameter newly added on the

error (FPRMERR) CP-9200SH (SVA)

Count value reset completion (Not available) IBO006 Parameter newly added on the

(PRESET) CP-92008H (SVA)

Servo controller ready (Not available) IBOOI007 Parameter newly added on the

(SVCRDY) CP-92008H (SVA)

Servo controller running (Not available) IBCO003 Parameter newly added on the

(SVCRUN) CP-92008H (SVA)

{nformation of rotation direction | (Not available) IBOO009 Parameter newly added on the

when using absolute encoder CP-9200SH (SVA)

(DIRINV}

Coincidence detection signal (Not available) IBLCI00E Parameter newly added on the

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.

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) MB0OO0010 IBOS010 -
General-purpose DI (DI1) MBO000L1 IBOOo11 -~
General-purpose DI (DI2) MBO00012 1BOOI012 -
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 Serve 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-3200H Servo controller
(87920-2500X-SOYZW) CP-92005H SXA '.“""f“‘)e Remarks

Name of Servo parameter register No. (+axis ofs) register No. {raxs ols

Feedback pulse resolution MWO00018 CP-717 screen setting -

(FBppr) '

Normal move speed coefficient MW00019 (Not available) -

setting (CVREF)

Operation mode setting MWO00020 (o) {m witld] -

(RUNMOD)

Servo driver run command MW00021 owooo -

setting (SVRUNCMD) :

Position loop software gain MW00027 OWOO10 (Not used in this -

setting (Ksp) control mode)

Speed reference setting (NREF) MWO00031 (o) mm) £ Omn the CP-92005H (8VA), can.
also be used during speed and
phase control modes

.Linear acceleration time setting MWO0032 Owronoc -

(NACO)

Linear deceleration time setting } MW00033- - OWOnoD -

(NDEC)

Averaged number of times MW00034 owoni4 -

(NNUM)

Positive torgue limit se‘tt.ing - | MW00044 - ownoz -

Negative torque limit setting | MW00045 OWCno03 -

(TLIMN)

Positive speed Emitter setting MWe0026 OwWDoro04 -

(NLIMP)

Negative speed limitter setting MWoD047T OWrI05 -

(NLIMN}

D/A output coeflicient s!etting MW00048. CP-717 screen setting -

when speed is 100% (C1)

DiA output coefficient setting MW00049 CP-717 screen setting -

when torque is 100% {C2) -

Zero point offset setting ML00016 (Can only be OLOO06 (Can also be used | Function newly added on the

(ABSOFF) used when RUN is "OFF™ | when RUN is "ON") CP-9200SH (5VA)

Coincidence detection setting (Mot available) 0OLOO0s 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.
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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 resclution MWO00018 CP-717 screen setting -

(FBppr)

Nermal move speed coefficient MW00019 {Does not have this -

setting (CVREF) parameter)

Operation mode setting MW00020 OWOooo -

(RUNMOD)

Servo drive run command MW00021 OWO0 -

setting (SVRUNCMD)

Position loop software gain MW00027 QW10 (Not used in this -

setting (Ksp) control mode)

Torque reference setting (TREF) | MW00035 OWOo1B -

Speed limit reference (NLIM) MW00036 owonic -

Negative torque limit setting MW00045 OWoo03 -

DiA output coefficient setting MWo0048 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 MIL00016 (Can only be OLO006 (Can also be used | Function newly added on the
(ABSOFF) used when RUN is "OFF")} | when RUN is "ON" CP-52008H (SVA)
Coincidence detection setting (Not available) OLOD08 Parameter newly added on the

(COINDAT)

CP-9200S8H (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

Name of Servo parameter .

CP-9200H Servo controller
(87920-2500X-S0YZW)
register No. (+axis ofs)

CP-92005H SVA module
register No. (+axis ofs)

Remarks

Feedback pulse resolution (FBppr) | MWO00018 CP-717 screen setting -
Normal move speed coefficient MWO00019 | (Not available) -
setting (CVREF)
Operation mede setting MW00020 OWDO0o -
(RUNMOD) :
Servo driverun command setting MW00021 OWOno1 -
(SYRUNCMD)
Position reference pulse setting ML00024 OLm12 -
(XREF)
Normal move speed setting MWO00026 OwWOo15 On the CP-92005H (SVA), can also
(VREF) - be used during speed and pbhase
, control modes
Position loop software gain setting MW0002:7 OWn1o On the CP-9200SH (SVA), this
(Ksp) ; becomes position loop gain, which
ig different from the position loop
software gain
Feed forward software gain setting | MW(0028 oW1 On the CP-9200SH (SVA), this
(Ksh) becomes feed forward gain, which
is different from the feed forward
software gain ’
Servo error domain setting (EOV) { MW00029 OWODOF -
Positioning range setting (PEXT) MWQ0030 OWDOOOE -
Linear acceleration time setting MW00032 OWDCoC -
(NACC) ‘
Linear deceleration time setting MW00033 OWOD -
(NDEC)
Averaged number of times MWO00034 OwWoO14 -
NNUM) ’
Positive torque limit setting MWO00044 OWono2 -
(TLIMP) ,
Negative torque limit setting MW0o045 OWDOH103 -
(TLIMN})
Positive speed limiter setting MWO00046 OWOIr4 -
(NLIMP) )
Negative speed limiter setting MWo0047 OWODo5 -
(NLIMN)
D/A output coefficient setting MWO00048 CP-717 screen setting -
when apeed is 100% (C1}
DVA output coefficient setting MW00049 CP-717 screen setting -
when torque is 100% {C2) '
Zero point offset setting (ABSOFF} | ML00016 (Can only be QL1006 {Can also be Function newly added on the CP-
used when RUN is "OFF™) | used when RUN is "ON™} | 92005H (SVA)
Coincidence detection setting (Not available) QLOO08 Parameter newly added on the CP-
(COINDAT) 9200SH (SVA)
(Not available) OLOOIE Parameter newly added on the CP-

Offset pulse setting (PULBIAS)

9200SH (SVA)
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(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.



Table B.13 Servo Parameter Settings for Zero Point Return Mode

Type of Servo controller

Name of Servo parameter

CP-9200H Servo controlier
(87920-2500X-S0YZW)
Register No, (+axis ofs)

CP-9200SH SVA module
register No. {(+axis ofs)

Remarks

Zero point offset setting ML0O0016 OLOD06 Function newly added on the CP-

{ABSOFF) 92008H (SVA).

Feedback pulse resolution MWo0015 CP-717 sereen setting -

(FBppr)

Normal move speed coefficient MW00019 (Does not have this -

setting (CVREF) parameter)

Operation mode setting MW00020 OWwWDoo0o -

(RUNMOD)

Servo driver run command MW00021 OWooo1 -

setting (SVRUNCMD)

Approach speed setting (Napr) MLO0O22 OWODO0A -

Creep speed setting (Nelp) MWwWooo23 OWO0B -

Position loop sofiware gain MW00027 [0} Vm whi] On the CP-92008H (SVA), this

setting (Ksp) becomes position loop gain, which
is different from the position loop
software gain

Servo error demain setting MWwWooo029 OWODoF -

(EOV)

Positioning range setting (PEXT) | MWO0CG030 OWOOOE -

Linear acceleration time setting | MW00032 OowWonoC -

(NACC)

Linear deceleration time setting | MW00033 OWDODoD -

(NDEC}

Positive torgque limit setting MWO00044 OWDDoz -

(TLIMP}

Negative torque limit setting MW00045 OWID03 -

(TLIMN)

Positive speed limiter setting MWo00046 [0} mm i -

(NLIMP)

Negative speed limiter setting MWO00047 owonoos -

(NLIMN)

D/A output coelficient setting MW00048 CP-717 screen setting -

when speed is 100% (C1)

DJ/A output coefficient setting MW00049 CP-717 screen setting -

when torque is 100% (C2)

APPENDIX

Coincidence detection setting
(COINDAT)

(Does not have this
parameter)

OLOO08

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 controlier 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-92005H SVA module
register No. (+axis ofs)

Remarks

Speed offset setting (NCOM) MWO00015 [0 mm)¥] -

Feedback pulse resolution MW00018 CP-717 screen setting -

(FBppr)

Normeal movement speed MW00019 {Not available) -

coefficient setting (CVREF)

Operation mode setting MW00020 OWOo0o -

(RUNMOD)

Servo drive run command MW00021 OWOIro1 -

setting (SVRUNCMD)

Position loop software gain MW00027 OWOD10 (Not used in | -

setting {Ksp) this control mode)

Servo error domain setting MW00029 OWOooF -

(EOV) . -

Standard speed reference .setting MWO00037 OWDO15 Om the CP-92005H (SVA), can also

(PHREF) ' be used during speed and phase
control modes

Phase offset setting (PHBIAS) MLGOO3R OLoO16 -

Numerator of the operation MW00040 (Does not have this -

coefficient for phase reference parameter)

generation (k1) .

Denaminator of the operation MWO00041 {Does not have this -

coefficient for phase referénce ) parameter)

generation (k2)

Proportional gain setting (Kv) MW00042 OWLT19 The meaning on the CP-92005H

’ . (SVA) is different from the CP-

9200H

Integral time setting (T1) MW00043 OWOoDmA -

Positive torque limit settipg MWO00044 OWOono2 -

(TLIMF) :

Negative torque limit setting MW00045 OWr03 -

(TLIMN} :

Positive speed limiter setting MWO00046 owonos -

(NLIMP)

Negative speed limiter setting MWO00047 OW05 -

(NLIMN)

D/A output coefficient setting MW00048 CP-717 screen setting | -

when speed is 100% (C1) | .

DJ/A output coefficient seti:ing MW00049 CP-717 screen setting -

when torque is 100% (C2} .

Zero point offset setting MLO0016 (Can only be QL1106 (Can also be Functicn newly added on the CP-

(ABSOFF) used when RUN is "OFF") | used when RUN is "ON") 92005H (SVA)

Coincidence detection setting (Not available) OL08 Parameter newly added on the CP-

(COINDAT)

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

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 X 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)."

| For the first axis, set it to OBC0001---ON. |

@ To switch the SERVOPACK SGD to torque control mode, turn DO1 OFF.
rFor 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.2.

Table C.2 Control Mode and Signal Relation

Control mode setting Reference output
Signal (CP-92005H (SVA)}
Control
mode NCON TCON D01 To the V-RE¥F of | To the T-REF of the
: (OBCOO0D) | (OBC0001) | (OBCOO11) | the SERVOPACK SERVOPACK

Torque control OFF ON OFF Speed limit Torque reference

(OWC01C) (OWCO01B)
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 modé

SERVOPACK SGD |———

—— CP—BZOOSHMH

D01{=0FF)

[Comon ] "\ _/

Speed limit

[ owcCoiC }—[p/a [ gg ;

CH1-47 5

ez~ P-CON (=OFF)

V-REF (Speed limit)

Torque reference CN1-7

OWCOIB | —| D/A CNI7E . T-REF (Torque reference}

(2) Speed control mode

—1_CP-9200SHs———

DO1(=0N)

[oBcoo11 | T\

Speed r:eference

| 0WC015 |—|D/A

SERVOPACK SGD [—————

CN1-47
: : s P-COK (=0N)

V~REF {Speed reference)

Positive torque himit

0¥(002 |—| b/A 2 ;A B R T-REF (nvalia)

{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 contrel, or phase control modes, P-
CON must always be ON.
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(1) SERVOPACK = series DRt

C.2 When using SERVOPACK = Series DR1

Settings for the Torque Control Mode

(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 INA 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-92005H) Instruction output
Signal
Contro] mode NCON TCON DO1 To the IN-A of To the IN-B of the
(OBCO0000) | (OBC0001) | (OBCO0L1) | the SERVOPACK SERVOFACK
Torgue control OFF ON OFF Speed limit Torque reference
(OWC010) (OWC01B)
Speed control ON OFF ON Speed reference Positive torque
(OWC015) Limit (OWC002)
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C.2.2 Interface

Here are the main signal interfaces used during the various control modes.

{1) Torque control mode

CP-9200 SHesva ——ijEHVOPACK DR1 |——

DO1(=0FF) CN1-47 . P-CON (=0FF)
[oBCoo11 | —\ / [ 1041 )
Speed limit CN1-3

I owcoic |—- D/Al (Ni-4 4 1 - IN-A (Speed limit)
1CN-6 v
Torque reference

OWCO1B |—| D/A | CN1-8 g 'I P Y1eR=7— IN-B (Torque reference)

1CN-10%
{(2) Speed control mode
CP-92005Hsv ———{ SERVOPACK DR }——
DO1{=~0ON)
CN1-47
[oBCoo1 | ™\ _/ sea P-CON (~0N)
Speed reference . CN1-3 | 'r"‘ .
L owco1s |—|D/A Com=ef TP, 7 e IN-A (speed reference)
N 1(§-6
Positive torque limit 7 ': .
[ owcooz |—|b/A[ME A —TF 7 TCE7 IN-B (Cannot be used)
ik L7 7| 1CK-10Y

(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,
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MACHINE CONTROLLER CP-9200SH
SERVO CONTROLLER USER'S MANUAL

IRUMA BUSINESS CENTER
480. Kamifujisawa, lruma, Saitama 358-8555. Japan
Phone 81-42-962-5696 Fax 81-42-962-6138

YASKAWA ELECTRIC AMERICA, INC,
2121 Norman Dnve South, Waukegan, IL 80085, U.S.A.
Phone 1-847-887-7000 Fax 1-847-887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lane West Carrollion, Oi 45449, U.S.A.
Fhone 1-937-847-6200 Fax 1-937-847-6277

YASKAWA ELETRICO DO BRASIL COMERCIO LTD.A.
Avenida Fagundss Filhe, 620 Bairro Saude-Sac Paule-SP. Brazii CEP: 04304-0G0
Phone 55-11-5071-2552 Fax 55-11-5581-8785

YASKAWA ELECTRIC EUROPE GmbH
Am Kronberger Hang 2, 65824 Schwalbach, Gemany
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
Kammerfeldstrafe1, 85391 Allershausen, Germany
Phone 49-8166-90-100 Fax 49-8166-80-103

YASKAWA ELECTRIC UK LTD.
1 Hunt Hill Orchardton Weods Cumbernauld, G68 9LF, United Kingdom
Phone 44-1236-735000 Fax 44-1236-458182

YASKAWA ELECTRIC KOREA CORPORATION
Kipa Bldg #1201, 354 Youido-dong, Yeongdungpo-Ku, Seoul 150-010, Korea
Phone B2-2-784-7844 Fax 82-2-784-8495

YASKAWA ELECTRIC (SINGAFPORE) PTE. LTD.
151 Lorong Chuan, #04-01, New Tech Park Singapore 566741, Singapore
Phone 65-6282-3003 Fax 65-6289-3003

VASKAWA ELECTRIC (SHANGHAI) CO_, LTD.
4F Ne.18 Aona Road, Waigaogiae Free Trade Zone. Pudong New Area, Shanghai 200131, China
Phone B6-21-5866-3470 Fax B6-21-5866-3869

YATEC ENGINEERING CORPORATION
4F,, No.48 Wu Kong 6 Rd, Wu-Ku Industrial Park, Taipei, Taiwan
Phone 886-2-2298-3676 Fax 886-2-22968-3677

YASKAWA ELECTRIC (HK) COMPANY LIMITED
Rm. 2809-10, Hong Kang Plaza, 186-19t Connaught Road Wast, Hong Kong
Phone 852-2803-2385 Fax 852-2547-5773

BEWNING OFFICE

Room Ne. 301 Office Building of Beijing Intemnational Club, 21
Jiangucmenwai Avenue, Beijing 100020, China

Phone 86-10-6532-1850 Fax 86-10-6532-1851

TAIPEI OFFICE
9F, 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 86-21.5558-1190

BEING YASKAWA BEIKE AUTOMATION ENGINEERING CO., LTD.
30 Xue Yuan Read, Haidian, Bejiing P.R. China Post Code: 100083
Phone 86-10-6233-2782 Fax B6-10-8232-1536

SHOUGANG MOTOMAN ROBOT CO., LTD.

7. Yongchang-North Street, Beljing Economic Technological investment & Development Area,
Beiling 100076, P.R. China

Phone B6-10-6788-0551 Fax 86-10-6788-2878

YASKAWA ELECTRIC CORPORATION

YASKAWA

In the event that the end user of this product is to be the military and said product is to be

employad in any weapons systems or the manufacture thareof, the export will fall under

the relevant regulations as stipulated in the Foreign Exchange and Foreign Trade

Regulations. Therefore, be sure to follow all procedures and submit all retevant MANUAL NO. SIE-C879-40.2C
docur.n'entfumn accord[ng to any and aI-I rules, regulations and laws that may apply. © Printedin Japan Seplember 2002 96-9
Specifications are subject to change without notice 02-50

for ongeing product modifications and improvements. 56.67125
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