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Introduction 

This .iervo 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 

(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 a s  the CP-717). These are 
peripheral devices of the CP-9200SH. 

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

Related Manuals 

Manual Name 

FDS System Installation Manual 
Control Pack CP-717 Operation Manual (Vol.1) 
Control Pack CP-717 Operation Manual (Vo1.2) 
Control Pack CP-717 Instructions 
Ultra-high Speed Machine Controller CP-9200SH 
Super High-speed Machine Controller CP-9200SH 
Machine Contorller CP-9200SH User's Manual 
Machine Contorller CP-9200SH Programming Manual 
Machine Controller CP-9200SK/PO-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, inspectic 
etc.). Also, be sure to use the equipment upon acquiring a thorough knowledge of the equipment, t 
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 following symbols are used according to the descriptions on safety. 

DANGER 0 Danger 
Indicates cases where erroneous handling may lead to a dangerous situatia 
that accompanies the possibility ofdeath or serious injury. 

CAUTION 0 Caution . 

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

I damage. 

@ PROHIBITED 0 Prohibited 
Strong indication of a prohibited matter which may otherwise lead to serior 
results depending on the circumstances. 

( @ MANDATORY 0 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 indicated next to the relevant items. 



MOUNTING 

DANGER 

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

CAUTION 

0 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. F 
Places exposed to direct sunlicht or places where the ambient temperature falls outside the) - 
range, 0 55°C. 
Places where the relative humidity falls outside the range, 5 to 95%, and places where dew I 
condensation may occur due to sudden changes in humidity. - Places with corrosive gas or flammable gas. 
Places where vibration or shock may be transmitted directly to CP-9200SH. 
Places where the product may get splashed with water, oil, chemicals, etc. 

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

@ Tighten the mounting screws securely! 

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

f@ Mount in the proper direction! 
\ 

If the device is not installed correctly, abnormal heat generation may result. 

0 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 pccur if the product is connected to a power supply that differs from the rated po 
supply. 

CP-9200SH Power Supply Voltage 

f When PS-01 is used 
R5 to 135 VAC or 

' I , 90 to 140 VDC / When PS-02 is used 
170 to 230 VAC 

When PS-03 is used 
19.2 to 28.8 VDC 

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

CONNECT THE INTERFACE SECURELY! 
Insert and fu the connectors of the various interface cables to be connected to CP-9200SH secure 

IN THE CASE OF POOR POWER SUPPLY CONDITIONS? 

When using PS03 

LAY THE EXTERNAL WIRING CORRECTLY 
Select the 110 lines (external wiring) for 
connect ing CP-9200SH with ex terna l  
equipment in consideration of the following. (Wire rack) 
- - - - - - - - - - - - -  

I' . Mechanical strength'~ 
' . Influence of noise 

' 

I 
I . Wiring distance I Power line 
I . Signal voltage, etc. ,I - - - - - - - - - - - - -  

Lav and wire I10 lines aDart from the power 
lines at  the interior and ekterior of the c k r o l  
panel. This will reduce the influence of noise. 

UO line 
Operation 
circuit Analog, etc. 

Separator 



PRECAUTIONS UPON USE 

L!!, DANGER 

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

Provide an emergency stop circuit, interlock circuit, etc. at the exterior of CP-9200SH. 
Otherwise, the failure of CP-9200SH may cause breakage of the machine and other accidents. 
r \ (O Provide an interlock at the exterior of CP-92OOSHI 

I Provide an interlock circuit at the exterior of CP-9200SH in cases where malfunction of th 
CP-9200SH may lead to accidents resulting in injury, death or breakage of products an 

I auxiliary facilities. 

(Example) 
Please use highly reliable relays. 

Bestact Relays or equivalent or low 1 
Install a limit switch at the nearest 
nghtlleft end within the control 

[ l k  range of the machine. 1 

1-1 CACR-SRa5E model ,, 

Servo alarm (Alarm OF0 

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. 

& CAUTION 

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

( Always turn the SERVOPACK power ON first! 

I Turn the power to the SERVOPACK ON before other devices. 
If the CP-9200SH are turned ON first, the 110 signal of the SERVOPACK will be delayed, 
which may cause malfunction or damage to the device. 
SERVOPACK power should be turned ON a t  the same time as, or before the CP-9200SH. 



4 MAINTENANCE AND DISPOSAL 

A DANGER 
Connect the @and @ 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. 

L!l CAUTION 
Treat the worn-out parts or devices as industrial wastes. 

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

I BE CAREFUL OF THE LIFETIME OF THE BATTERY! 
Be careful of the lifetime of the battery. 
The battery is consumed when the 
BATTERY ALARM indicator lamp 
lights up. Replace with a new battery 
according to the procedures for battery 
replacement. 

920058 CPU rn 

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. 



1.1 System Structure 

The CP-9200SH is an integrated controller fully equipped with all functions generally necessary for 
machine control. 
A suitable machine sequence or motion control can be freely designed through user programming. 
The CP-9200SH is composed of the following modules. Refer to the Machine Controller CP-9200SH 
Use's Manual (SIE-C879-40.1) for the details of each module. 

- Structure of the CP-9200SH 
Power module has setting for use with 24 V, 100 V, 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 andlor PO-01 modules) of 16 
motion modules can be mounted. 
SVA modules have position control, speed control, torque control, and phase control 
functions. A servo driver with a maximum of four axes may be connected. In addition, it 
is equipped with a reversible counter, an interval counter, and frequency measurement 
functions, so can be used as a general-purpose counter module. A maximum of 11 SVA 
modules can be mounted, so up to 44 aies can be controlled. 
PO-01 modules have position control functions such as  positioning, zero point return, 
interpolation, constant-speed feeding, and constant-step feeding. A pulse motor driver 
with a maximum of four axes may be connected. Maximum 16 PO-01 modules can be 
mounted, so up to 64 axes can be controlled. 
SVB modules have position control functions such as positioning, zero point return, 
interpolation, constant-'speed feeding, and constant-step feeding. Both a servo driver 
and an UO module for MECHATROLINK with a maximum of 14 axes may be connected. 
A maximum of 16 SVB modules can be mounted, so up to 224 axes can be controlled. 
With CP-216 transmission, the SVB modules can be connected to the inverter used for 
CP-216 transmission (VS-616G5, VS-676H5). 

Communications modules , 

Various types of interface modules are provided, including a CP-215 interface module, 
a CP-216 interface module, and a RS-232C interface module. The CP-717 is connected 
to a RS-232C interface module or a CP-215 interface module. 

'' 

UO modules 
Local UO, and 2000 series UO modules can be connected. 

Other 
There are modules which connect between mounting bases. 

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



Fig. 1.2 Appearance of CP-9200SH (Long Mounting Base) 

1. OVERVIEW 
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SVA module l f~odu le  No. 1) SVA module~l~odule No. 2) 

e No. 3) SVA 

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

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



1. OVERVIEW 

I Reaister tvae I Meanines I 
SW (system register) 
IW (input register) 
OW (output register) 

MW 
@WG common register) 

simplifies software packaging. 

Register to store system operating staqus and error messages. 
These uo registers are  directly linked to hardware that can be accessed 
from the CPU module, including DIDO, and 2000 series UO. Also, these 
I10 registers access the CP-215 and CP-217 through a transmission 
line. 
Assignment of hardware and UO registers takes place through the CP- 
717 screen settings. 
IW (OW) COO0 t o  IW (OW) ESFF are  used for transferring Servo 
parameters. They may be accessed from either CPU#l or CPU#2. 
A common general-purpose register for each DWG. I t  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 

DW 
(DWG individual registers) 

"Common memory allocation screen" of the CP-717 for details. 
Individual general-purpose registers for each DWG. Thus, the  D 
registers of other drawings cannot be referenced. Use of these registers 



1.2 Operding SVA Module I 
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 freciuency 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 module. 
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 a t  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. 

I 
dl 

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

Turn the power ON to the servo driver, the CP- 
9200SH, and the CP-717.N"' 

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 followine 

parameter setting screen." 
@ S e t  t h e  necessary parameters  on t h e  

"Parameter setting screen" to operate the 
relevant control mode. 

@ Turn the control mode selection bit " O N  in 
the "Parameter setting screen." 

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

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

<Reference manual> 
Machine Controller CP-9200SH User's 
Manual (SIE-'2879-40.1) 

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

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

Refer to 1.2.1 "Setting the  module 
number" 

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

Fig. 1.5 Servomotor Running Procedure 

(Note) 
1: Always turn the power to the CP-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 
absolute value encoder made by Yaskawa. 

2. When Bit7 "Selection to use motion command" of the selection of additional functions of servo 
fixed parameters is set to "OFF, or Bit8 "Motion command enabled" of operation mode of servo 
parameters for setting is set to "OFF", it is not necessary to set a motion command code. 



I 

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 1 
Running Procedure in Fig. 1.5. 
The speed pattern example in Fig. 1.6 and the operating conditions are shown below. 

I 

Fig. 1.6 Speed Pattern . 

<Assumed conditions> 
Motor rated speed : NR = 3000 rlmin 
Feedback pulse resolution : FBppr = 2048 ppr 
DIA output value at  100% of speed : 6 V  
DIA output value at  100% of torque limit : 3 V 

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

coperating conditions> 
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) 

: TLIMN = 100% Negative torque limit 
Positive speed limiter : NLIMP = 130% 
Negative speedlimiter : NLIMN = 130% 

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



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 (OWmm). 

NACC 
=. OWCOOC 
h'DEC 
3 OWCOOD 

P-OT 
OBC0013 

V I 

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 is recommended. 

RUNPB RUN 
p 1 0 4  

0 OBcOO'o_l 

ELSE 

t-00000 

DEND 

NREF * OWCOl5 

NREF * OWC015 

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. 

1-9 



1.2.1 Setting Module Number 

I 
The module number can be set on the Module Configuration Definition screen of the CP-717. i 
The procedures for setting are as follows. Refer to the Control Pack CP-717 Operation Manual (SIEi 
(3877-17.4, -17.5) for details. - I 

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

I Elements of the Module Confiauration Definition Screen I 

Fig. 1.9 Module Configuration Definition Screen 

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

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



1. OVERVIEW 

1.2.2 Setting Servo Fixed Parameters 

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

Elements of the Fixed Parameter Settinp Screen 1 

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. 

I (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" 1s ON. 



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. Tht 
data set here are automatically set as  initial values of the servo parameters when the CP-9200SH i! 
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 

Fig. 1 .ll 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 sew0 parameter for setting cannnot be saved if the current value of Bit0 in the 
servo parameter for setting No.2 "Sewo Drive Operation Command" is ON. 



1. OVERVIEW 

1.2.4 Monitoring Operating Conditions (Control Data) 

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

Elements of the Parameter Monitor Screen 

Fig. 1.12 Parameter Monitor 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) Monitor dat 
The current value of parameter is displayed. 

(5) Unit 
The unit of the current value is displayed. 



1.3 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 (IWoooo and OWooon) = 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 = CCOO, 
Module No. 5 = D000, Module No. 6 = D400, Module No. 7 = D800, Module No. 8 = DCOO, 
Module No. 9 = E000, 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 relation is shown in Table 1.1. 

Table 1.1 Sewo Parameter Register Number 

1st axis IW 2nd axis IW 3rd axis 1W 4th axis IW 

1 

2 

3 

4 

5 

6 

7 

(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 1 IW(OW)COOOi, where i = 0 to 255, the register number can be correctly read out. 
With IW(OW)COOOi, the register number can be correctly read and written within the register 
range of module No. 1; IW(0W)COOO to IW(0W)COFF. Where i 2 256, it can not be correctly read 
out. 

COO0 to C03F 

C400 to C43F 

C800 to C83F 

CCOO to CC3F 

8 

9 

DO00 to  D03F 

D400 to  D43F 

D800 to  D83F 

C040 to C07F 

C440 to C47F 

C840 to C87F 

CC40 to CC7F 

DCOO to  DC3F 

EOOO to E03F 

DO40 t o  D07F 

D440 to D47F 

D840 t o  D87F 

C080 to  COBF 

C480 to  C4BF 

C880 to C8BF 

CC80 to CCBF 

DC40 to  DC7F 

E040 to E07F 

COCO to COFF 

C4CO to C4FF 

C8CO to C8FF 

CCCO to  CCFF 

DO80 to DOBF 

D480 to D4BF 

D880 to D8BF 

DOC0 to  DOFF 

D4CO to  D4FF 

D8CO to  D8FF 

DC80 to DCBF. 

E080 to EOBF 

DCCO to DCFF 

EOCO to EOFF 



1. OVERVIEW 

1.4 Pulse Counting Method and Pulse Multiplication Function 

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

UplDown type 
Pulse A input is the addition pulse. (Positive frequency) 
Pulse B input is the subtraction pulse. (Negative frequency) 

Am 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 inpot 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 a n  multiplication function for rising and falling. Single multiplication ( X  l ) ,  double 
multiplication (X2), or quadruple multiplication (X4) 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 (X 4) : Count at  rising and falling of both pulses A and B. 

UplDown counter and pulse counting methods and the relation with the multiplication function are 
shown in Table 1.2. 



Table 1.2 Counter UplDown and Pulse Counting Methods 

Pulse counting metho~ 

AIB type 
(During 12 V' 
pull up 
collector 
input) 

AIB type 
(During 5 V 
differential 
input) 

Sign type 
(During 12 V 
pull UP 
collector 
input) 

Sign type 
(During 5 V 
differential 
input) 

Up counter (forward rotation) 

Pulse A 

PulseB 

Pulse A * 
Pulse B 

p u i s k ~  J, 

Pulse B 

Pulse A 4 L 
PulseB 

Pulse A A 
Pulse B 

PulseA 

Pulse B m 

Pulse A 2-L 

Pulse B LOW 

PulseA 

Pulse B LOW 

Pulse A A : 
Pulse B -I HIGH 

PulseA A 
PulseB I HIGH 

PulseA " 
Pulse B Fixed o n  LOW or HIGH 

Pulse A A 
Pulse B Fixed on LOW or HIGH , 

Down counter (reverse rotation) 

Pulse A A 
Pulse B 

Pulse A A 
Pulse B 

Pulse A A 
Pulse B " 
Pulse A I 
PulseB 

Pulse A A 
Pulse B 

PulseA A 
Pulse B 

PulseA A 
PulseB HIGH 

Pulse A 

Pulse B HIGH 

PulseA - 
Pulse B LOW 

PulseA 

Pulse B LOW 

Pulse A Fixed o n  LOW or HIGH 

Pulse B 

Pulse A Fixed o n  M W  or HIGH 

PulseB 

(Note) In the UplDown type, if pulses A and B reach simultaneously, the result is *O. 

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". 

1-16 
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1.5 Overview of Functions 

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

Overview 

ile pulse C is input, the count 
set of count value, disabling counting 

(Notes) 1. In motion control, there are modes for zero point return, speed control, torque control, 
position control, and phase control, set by servo parameters. 

2. The DI latch is the function of latching (reading out) the pulse count value (current 
position) through an external signal. The DI input signal and pulse C are used as  
external signals. 

3. Coincident output is the function which outputs a coincident output signal 005)  when 
the preset coincident detection value and the counter value (current value) coincide. 

4. For the version No. 87921-90000-SO200 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 

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". 



1.5.2 Motion Commands 
For CP-9200SH version No. 87921-9000~ -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 "Selection of Addi 
tional function" to "USE (=I)". 
Set Bit8 of the servo parameter for setting "Operation mode (OWoo 00)" to "1 (use OWoo 20)". 
Set Bit2 of the servo parameter for setting "Operation mode (OWooOO)" to "1 (position control mode)' 

The motion commands include positioning (POSING), zero point return (ZRET), interpolatio~ 
(INTERPOLATE), constant-speed feeding (FEED), and constant-step feeding (STEP) and they can h, 
selected independently for each axis. 

: Table 1.4 Function of Motion Command 

I Function I Ex~lanation 

1 Positioning (POSING) I Moves an axis to a pre-determined position at  a specified feed speed with a .. . I specified acceleration/deceleration time constant. 
External positioning I When a latch signal (external positioning signal) is input during positioning, 

1 (EX-POSING) I the current position counter is latched by the latch signal and moves the 
I axis to the position moved by the external positioning travel distance. 
( Performs positioning by moving the axis for the zero point return travel 

I (ZRET) I distance from the zero point signal. 
I Four zero point return methods are available. 

Interpolation I Interpolation is performed by the position data a t  each high-speed scan 

function (LATCH) I reference units is reported. 
Constant.speed feeding1 Rapid feeding in infinite distance to a specified direction at a specified speed 

(INTERPOLATION) 
Interpolation with 
position detection 

processed from CPU. 
During the same interpolation as INTERPOLATION, the current position 
counter is latched by a latch signal and the latch position calculated in 

(FEED) 

Constant-step feeding 
(STEP) 

with a specified acceleration/deceleration time constant. 
By NOP command, the feeding is decelerated to stop. 
Positioning to a specified direction for a specified travel distance (STEP 
travel distance) a t  a rapid feeding speed by a specified acceleration1 
deceleration time constant. 
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1.5.3 Types of AccelerationlDeceleration 
Accelerationldeceleration can be basically classified into linear acceleratioddeceleration, S-curve 
acceleratioddeceleration, and exponential aceeleratioddeceleration. 
For exponential acceleratioddeceleration, setting of bias speed is possible. 
Exponential acceleratioddeceleration is possible only when the motion commands are available. 

Table 1.5 Types of Acceleration/Deceleration 

Type of Concerned motion 
acceleration/ parameters 
deceleration 

ow00 OC 
(servo parameter for 
setting "Linear 
acceleration") 

inear 
ceeleratiod Owno OD 
eceleration (servo parameter for 

setting "Linear 
deceleration") 

(servo parameter for 
setting "Linear 
acceleration") 

;-curve 
cceleratiod OW00 OD 
.eceleration (servo parameter for 
travel setting "Linear 
verage) deceleration") 

OWoo 14 
(servo parameter for 
setting "Averaged 
number of times" 

OBoo 214 to OBoo 217 
(servo parameter for 
setting "Filter type 
selection") 

Contents 

Rated Rotation Speed 

0 

0W000C ow00 OD 
Linear acceleration time Linear deceleration time 

the time to reach the rated motor speed for aecelerationldeeeleratio 
e. 

4 Rated Rotation Speed 

I_ &waged 
OwODOD number of 

lime. -... . -- 
Linear acceleration time Linear deceleration time 

t "2" (travel averaging filter) for "Filter type selection" 

(Continu 



(Continued) 

Concerned motion 
cceleratiod parameters 

OWooOC 
(sewo parameter for 
setting "Linear 
acceleration") 

OWoo OD 
(sewo parameter for 
setting "Linear 
deceleration") 

(sewo parameter for 
Kponential setting "Averaged 
:celeratiod number of xeleration 

OBoo 214 to 0Bno 217 
(sewo parameter for 
setting "Filter type 
selection") 

OW00 1D 
(sewo parameter for 
setting "Bias speed for 
exponential 
acceleration1 

OWon OC 
(sewo parameter for 
setting "Linear 
acceleration") 

OW00 OD 
(sewo parameter for 
setting "Linear 
deceleration") 

I OWoo 14 
(sewo parameter for 'xponential setting "Averaged 

cceleratiod number of 
eceleration 
lith bias OBoo214 to OBoo 217 

(sewo parameter for 
setting "Filter type 
selection") 

OW00 ID 
(sewo parameter for 
setting "Bias speed f o ~  
exponential 
acceleration1 

Contents 

I 

OW 00 14 OW00 14 
Averaged number 

'of times 
- - 

Set "0" for "Linear acceleration/deceleration time (OWor 
oc, OW00 OD)". 
Set "1" (exponential acceleratioddeceleration) to "IGlte 
type selection". 
Set "0" for "Bias speed for exponential acceleration 
deceleration filter". 

Feed speed 

V ~ v e r a ~ e d  number o 

I 

Set "0" for "Linear acceleratioddeceleration time (OWE 
OC, OWooOD)". 
Set "1" (exponential acceleratioddeceleration) to "Filte 
type selection". 

I 
(Continued) 
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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 i t  
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. 



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 
additional function") is set to "NOT USE" ("0") 

@ When used in speed control mode (BitO of 0 ~ n d 0 0  = "ON") 
The minimum value of high-speed scan set value 

= 250 p s + (100 p s X number of axes in use) 
@ When used in torque control mode (Bitl of OWoo 00 = "ON) 

The minimum value of high-speed scan set value 
= 250 p s + (60 p s X number of axes in use) 

@ When used in position control mode (Bit2 of OWoo 00 = "ON) 
The minimum value of high-speed scan set value 

= 250 p s + (150 p s X number of axes in use) 
@ When used in phase control mode (Bit3 of OW oo 00 = "ON) 

The minimum value of high-speed scan set value 
= 250 p s + (100 p 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 p s + (150 p s X number of axes in use) 
@ When used with RUN "OFF (BitO of OWoo 01 = "OFF) 

The minimum value of high-speed scan set value 
= 250 p s + (70 p 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 p s + (100 p s X 4 axes) 
=65O u s 

2) When all of 4 axes are set in torque control mode 
The minimum value of high-speed scan set value = 250 p s + (60 p s X 4 axes) 

=49O p 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 p s X 4 axes ) 
= 850 p 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 + (100 p s X 4 axes) 

= 6 5 0 p  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 p s + (150 p s X 4 axes) 
= 850 p 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 OWoo 00) is set to "INVALID" 
("0") 

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

= 250 p s + (170 p s X number of axes in use) 
@ When used in torque control mode (Bitl of OWoo 00 = "ON'') 

The minimum value of high-speed scan set value 
= 250 p s + (170 p s X number of axes in use) 

@ When used in position control mode (Bit2 of OWoo 00 = "ON'') 
The minimum value of high-speed scan set value 

= 250 p s + (250 p s X number of axes in use) 
@ When used in phase control mode (Bit3 of OWoo 00 = "ON) 

The minimum value of high-speed scan set value 
= 250 p s + (180 p s X number of axes in use) 
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@ When used in zero point return mode (Bit4 of OWoo 00 = "ON) 
The minimum value of high-speed scan set value 

= 250 p s + (220 p s X number of axes in use) 
@ When used with RUN "OFF" (BitO of OWoo 01 = "OFF") 

The minimum value of high-speed scan set value 
= 250 p s + (200 p 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 p s + (170 p s X 4 axes) 
= 930 p s 

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

= 930 p 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 + (250 p s X 4 axes ) 
= 1250 p 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 p s X 4 axes) 

= 970 p 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 p s + (220 p s X 4 axes) 
= 1130 p s 

(ii) When "Motion command code" (Bit8 of parameter for setting OWo~00) is set to "VALID 
("1") 

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

= 250 p s+ (180 p s X number of axes in use) 
@ When used in torque control mode (Bit1 of OWoo 00 = "ON") 

The minimum value of high-speed scan set value 
= 250 p s + (170 p s X number of axes in use) 

@ When used in position control mode (Bit2 of OWoo 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 p s + (280 p 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 p s + (350 p s X number of axes in use) 
@ When used in phase control mode (&t3 of OWon 00 = "ON") 

The minimum value of high-speed scan set value 
= 250 p s + (200 p 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 p s + (250 p s X number of axes in use) 
8 When used with RUN "OFF" (BitO of OWoo 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 p s + (220 p 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 p s+ (300 p s X number of axes in use) 



(Examples) 
1) When all of 4 axes are set in meed control mo ~de 

The minimum value of high-speed scan set value = 250 p s + (180 p s X 4 axes) 
= 970 p s 

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

= 930 p s 
3) When all of 4 axes are set in position control mode 

a) When all of 4 axes are set to finite length axis - 
The minimum value of high-speed scan set value= 250 p s + (280 p s X 4 axes ) 

= 1370 p s 
b) When all of 4 axes are set to infinite length'axis 

The minimum value of high-speed scan set value= 250 p s + (300 p s X 4 axes ) 
= 14.50 rr  q -.-. 7 - 

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

= 1050 p 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 p s + (250 p s X 4 axes) 
= 1250 p s 

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

in batch), be sure to turn OFF the power and ON again. 
(4) The units are different depending on the control mode. 

Table 1.6 shows the units for the position and speed references in each control mode. 

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

Control Mode 
Speed control 
Torque control 
Zero point return 
Phase control 
Position control I When using a . 

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

niotion command 
When not using a 
motion command 

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

Speed reference 
% 
- 

% 

% 

% 

%, mmlmin, inch/ 
min, deglmin, or 
nulselmin 

Torque reference 
- 

% 
- 
- 
- 

Position reference 
- 
- 
- 
pulse 
pulse 

- . mm, inch, deg, or 
pulse 



2. BASIC SPECIFICATIONS 

2 BASIC SPECIFICATIONS 

This chapter, explains basic specifications for the SVA 
module classified in hardware and software. 



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-9200SH. Thus, a maximum of 44 
axes can be independently controlled. 
However, when other motion modules such as the PO-01 module are used, a maximum of 16 modules 
can be mounted. 
Primary features of the SVA module are shown in Table 2.1, basic specifications in Table 2.2 

Table 2.1 Primary Features of the SVA Module 

Counter function 

Category 

Motion function 

Pulse counting 
methods 

Specifications 

Position control, speed control, torque control, and phase control on 
four axes 
Reference: Analog 
Position detection method: Absolute encoder or incremental encoder 

made by Yaskawa 
Hardware pulse latch function: 1 pointll axis 

Reversible counter, and interval counter, and frequency measurement 
on four axes I 
Reversible counter: Count disabling, preset count value are possible 
Interval counter: Count disabline oossible I 
Frequency measurement: Setting detection units for frequencies 
possible 

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

Table 2.2 ~ a s i c  Hardware Specifications for SVA Module 

Category 

References @/A 12 points) 
Speed reference 
Positive torque limit 
reference X4 axes 
Negative torque limit 
reference 

Monitor,input (AID 8 points) 
Speed rhonitor 
Torque monitor 3 '4 axes 

I Run commandlRun status 

I Run command 
Run status 

1 ~ 4 a x e s  

Pulse input 

Position detection method 

Maximum pulse counting speed 

Specfiations 

Analog reference (Can also be used as a general DIA 
converter.) 

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

Negative torque limit reference: sign + 15 bits 
(Note) The analog output full range is 0 to +11 V 

Each sign + 15 bits (Can also be used as a general AID 
converter.) 
. Speed monitor : 0 to +10 V 

Torque monitor : 0 to +10 V 

(Can also be used a s  a general DL) 
Run command (DO) : 7 points 
Run status (Dl) : 4 points 

AIBIC 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-9200SH version 87921-9000~- 
SO200 and later) 

Absolute encoder or incremental encoder mad; by 
Yaskawa. I 
4 Mpps (during quadruple multiplication) 

(Continued) 
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Category 

Hotion 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 far axis 1 
Negative torque limit 
reference for axis 1 
Positive torque limit 
reference for axis 2 
Negative torque limit 
reference for axis 2 
Positive torque limit 
reference for axis 3 , 
Negative torque limit 
reference for axis 3 
Positive torque limit 
reference for axis 4 
Negative torque limit 
reference for axis 4 

Position loop gain (Kp) 
Linear acceleration1 
deceleration setting 
Auxiliary functions 

Monitor input (AID 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 

Counter function 
Reversible counter 

Interval counter 
Frequency measurement 

Pulse counting method 

Coincident output 

Specifications 

Position reference: 
0 to *2147483647 pulses 
(at 0.01 mmllpulse: 0 to121474836 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) 

- 
(Note) It is possible to designate DIA output voltage 

at  100%. (Default: 3 V) 

1 to 999.9 
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 (Dl input 
signal or Pulse C input signal) 
Can change control mode during online operation 
Can change each servo parameter individually during on line 
operation 

Speed monitor: 0 to *327.67% 
(Note) It is possible to designate AID input voltage 

at  100%. (Default: 6 V) 

Torque monitor: 0 to +327.67% 
(Note) It is possible to designate AID input voltage 

at  100%. (Default: 3 V) 

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) 

Can select between sign method, UplDown method, or AIB 
method 

Sign method (Single or double multiplication) 
UplDown method (Single or double multiplication) 
All3 method (Single, double, or quadruple multipulication 
is available) 

Comparison of 32-bit upldown counter (Set value: 32 bit 
counter value) 
DO output (D05) upon coincident detection. 
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e 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. 



3.1 Reversible Counter 

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

The count value can be preset by the servo parameter setting (BitCof OWDDOO + axis ofs). 
The counting can be prohibited by the servo parameter setting (Bit B of OWDO00 + axis ofs). 
The current count value is stored in the hardware counter current value (IL11008 + axis ofs) with 
each high speed scan. 
Digital input (Dl) and output (DO) can be used as  general-purpose DI and DO. Analog input (AD 
converter) and output (DIA converter) is used as general-purpose A/D and DIA. 

Counting register 
of the counter 

Pulses A and B 

(Note) For CP-9200SH version No. 87921-90000 -50200 and later, whether the counting is 
stopped or not by input of pulse C can be selected. Setting of Bit8 of the servo fxed pa- 
rameter No. 14 "Additional function selectionW,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, "0" is marked in the column "Reversible 
counter" of "Modes for which data is valid" in 5.1.2 "List of S e ~ o  Parameters for Settings" and 5.1.3 
"List of Servo Parameters for Monitor". 
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When using as a reversible counter, refer to the  following; 

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

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

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

The analog output (DIA converter) can he used as a gcncral.purpose DIA converter by setting 
the positive torque limit setting (OWC002), the negative torque limit setting (OWC003). and 
the speed reference sctting (OWC015). 

The analog input (AID converter) is informed to the speed monitor (IWCOOD) and the torque 
monitor (IWCOOE) as general-purpose AID 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. 
(i) Set the preset data to count preset data (OLC006). 
(ii) Turn the request for count preset (Bit C of OWC000) "ON." 
(iii) When count preset is  completed, the  count preset completion (Bit 6 of IWC000) turns 

"ON." 
(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 IWC000) turns "OFF." 

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



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 (ILaaO6 + 
axis ofs) a t  each high-speed scan. 
The current count is stored in the hardware counter current value (Im08 + axis ofs). 
Count disabling is possible by setting the servo parameter (OW0000 + Bit B of axis ofs). 
Digital input and output can be used as general-purpose DI, DO. Analog input and output (AID, Dl 
A converter) is used as general-purpose AID, DIA. 

Interval count value mO X : m1 x m2 x 13 

Ts: Hlgh-speed scan set value 

Fig. 3.2 Interval 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 Servo Parameter Register Number". 
For the servo parameters used with the interval counter, "0" 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". 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

When using as a n  interval counter, refer to the following; 

- 

- 

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

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

@ Digital input @I) is informed to servo drive status (IWC001) a s  general-purpose DI. 

@ The analog output (DIA converter) can be used a s  a general-purpose DIA converter by setting 
the positive torque limit setting (OWCOOZ), the negative torque limit setting (OWC003), and 
the speed reference setting (OWC015). 

@ The analog input (m converter) is informed to the speed monitor (IWCOOD) and the torque 
monitor (IWCOOE) as general-purpose A/D converter. 

@ To prevent counting, turn count disable (Bit B of OWC000) "ON." 
To allow counting, t;urn count disable (Bit B of OWC000) "OFF." 



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 (IL@lB6 + axis ofs) a t  each high-speed scan. 
The current count value is stored in the hardware counter current value ( I m 0 8  + axis ofs). 
Digital input (Do and output (DO) can be used as general-purpose DI and DO. Analog input (AID 
converter) and output @/A converter) is used as general-purpose AID and DIA. 

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

Nn-Nn., 
f = X MULT 

OM+Ws+Vn_,-T) 

Ts , : High-speed scan set value 
N N : Current count value of the input pulse at  each high-speed scan, 
T I ,  T : Time from the input pulse to the head of the measuring period 

(count unit: 8 MH~0.125p  s) 
M : Number of measurement periods without input pulses 
MULT : Frequency count (set by the servo fixed parameter) 

1 
(Note) Frequency measurement accuracy = + 

8 MHz XTs 

1 1 
For 10 ms high-speed scan, + = f - = +0.00125% 

8MHzXlOms 80000 

If more. than one pulse is input dwjng the measurement period, computation follows the above formula. 1 
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. 

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, changethe register number referring to 
1.3 "Module Number and Servo Parameter Register Number". - For the servo parameters used with the frequency measurement, "0" 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". 



@ 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 @I) is informed to servo drive status (IWC001) as general-purpose DI. 

@ The analog output (DIA converter) can be used as a general DIA 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 (IWCOOD) and the torque 
monitor (IWCOOE) as general-purpose AID 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 ("AIB method X4") of the A/B pulse method, detected 
frequencies a t  the low-speed area are not stable because of the duty error of the encoder used. 
In these cases, the detected frequency can be greatly stabilized by setting average revolutions 
(ordinarily 2 or 4). However, when average revolutions are set, it is almost equivalent to 
cases where the detection period of the frequency is lengthened (high speed scan set time X 
average revolutions set value). Therefore, the response speed of detected frequencies lags. 



3.4 Basic Counters 
Speed control, torque control, position control, phase control, and zero point return can be performel 

.for each axis independently. 

3.4.1 Speed Control 
This function is used for rotating the motor at  a desired speed. Acceleration and deceleration times cai 
also be set freely. S-curve acceleration and deceleration can be easily obtained with a user program (; 
single instruction). When speed control is selected, the speed reference is output to the servo drive 
following the designated linear acceleration and deceleration time. When using as a general-purposs 
DIA 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 moduls 
number 1. If the module number and the axis number are different, refer to 1.3 "Module Number ant 
the Servo Parameter Register Number" and change the register number..The servo parameters usel 
with speed control have a circle in the "Speed control" column of the "Modes for which data is valid ii 
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. . 

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

3 Set the servo for speed control, such as  the speed reference setting (OWC015), 
and the linear acceleration and deceleration time (OWCOOC, OWCOOD). 

3 Select the speed control mode (NCON). (Bit 0 of OWCOOO) 

8 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 be changed. 
To stop speed control, turn the run command (RUN) and the speed control mode (NCON) 
OFT. 

r------------ 1 a Set the servo fixed parameters. 
L----- 

T------~ + r------------ 1 
@ Set the servo parameters. 

J 

1 
@ Select speed control mode (NCON). 

L------ 

I------~ NCON 

r------------ 1 
@ T u n  the run command (RUN) ON. RUN 

L ------,------ A 
I 

Speed and torque limit 
reference output 

,om .------------ 
SF*(%' spe* I,, I 

reference 

Inear-, Lvear&.zee 
ramntim Time (I) 

-1 The boxes with solid lines are actions the system performs. 

[ 1 7 The boxes with dotted lines are settings the user makes. 

Fig. 3.4 Speed Control Block Diagram 
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Example of a user program 

Fig. 3.6 Speed Pattern 

<Assumed conditions> 
Motor rated speed : NR = 3000 rlmin 
Feedback pulse resolution : FBppr = 2048 ppr 
DIA out& value a t  100% of speed :, 6 v  
DIA output value a t  100% of torque limit : 3 V 
The above servo parameters are set through the "Fixed parameter screen" of the CP-717. I 

In Fig. 3.6 
Speed reference : NREF = 50% 
 ine ear acceleration time : NACC = 1 sec 
Linear deceleration time 
Positive torque limit 
Neeative toraue limit 

: NDEC = 1 sec 
: TLIMP = - 100% (100% for VS-866) 
: TLIMN = 100% 

~ o z t i v e  spe& 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 niunber 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 (OW-), 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 spekd pattern in Fig. 3.6. 

NACC 
t-OlOOO * owCooC 

NDEC * OWCOOD 
NNUM * OWC014 
TLIMP 

I--= * owc002 
(10000: for VS-866) 

n.IMN * OWCOO3 
NLm * OWC004 
NLIMN * OWCOOS 

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 (NOT), 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. 

. 

RUNPB RUN 

0 OBCO0'Y 

ELSE 

k00000 

END 

DEND 

NREF * OWCOlS 

NREF 
+ OWC015 

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 H01) 

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



3.4.2 Torque Control 

This function is usedfor generating a specified torque unrelated to speed. Select this mode whe 
fastening a metal mold for plastic molding with a specified pressure such as for an injection moldin 
device . When torque control is selected, the specified torque reference and the speed control referenc 
are output to the servo driver. Fig. 3.9 shows a torque control block diagram. The register numbe 
targets the 1st axis of the module number 1. If the module number and the axis number are differen 
refer to 1.3 "Module Number and Servo Parameter Register Number" and change the register numbei 
The Servo parameters used with torque control have a circlein the "Torque control" column of th 
"Modes for which data is valid" in 5.1.2 "List of Servo Parameters for Settings" and 5.1.3 "List of Serv 
Parameters for Monitor". Torque 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 servo parameters for torque control, such as  the torque reference setting (OWCOlB), 
the speed control setting (OWCOlC). 

@ Select the torque control mode (TCON). (Bit 1 of OWCOOO) 

@ Turn the run command (RUN) ON. (Bit 0 of OWC001) 
When the run command (RUN) is turned ON, the axis outputs the torque and the torque limit 
reference using the designated servo parameters. 
Even in the torque control mode, the set values of servo parameter can be changed. When the 
torque control is required for stopping, turn the run command @UN) and the torque control 
mode (TCON) OFF. 

Note) Negative torque limit setting (OWC003) can be used as a general-purpose DIAconverter. 
It cannot be used as a torque limit. 

- - - - - 3- - - - - - 
EUt 

@ Select torque control mode (TCON). 1 
Torque : 

@ Turn the run command (RUN) ON. 
L ------------ J 

I 

4 
Speed and torque limit O .  L----L- Time (t) 

reference output 

The boxes with solid lines are actions the system performs. 
[ 1 1 7 The boxes with dotted lines are settings the user makes. 

Fig; 3.9 Torque Control Block Diagram 
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Fig. 3.10 CP-9200SH Torque Control Block Diagram 



Example of a user program 

Fig. 3.11 Torque Pattern 
Time (I) 

<Assumed conditions> 
Motor rated speed : NR = 3000 rlmin 
Feedback pulse resolution : FBppr = 2048 ppr 
DIA output value a t  100% of speed : 6 V  
DIA output value a t  100% of torque limit : 3 V 
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 torque 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 (OWWOO), 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 * owco5c 
TLIMN * OWC043 

RDY 
OBC04 13 

Speed limit (NLIM) 

Negative torque limit (TLIMN) 

SB00004: ~orma l ly  ON contact 

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

Fig. 3.12 Initial Settings (DWG A02) 

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

PEE, RUN 0 0BC0410_1 

ELSE 

TREF * OWCOSB 

TREF * OWCOSB 

Turn torque control ON. 

Run command to the driver (RUN) 

when IB00204 is turned ON, torque control is 
begun. 

When IB00205 is turned ON. 50% is o u t ~ u t  as 
torque reference. 
When IB00205 is turned OFF, 0% is output as 
torque reference. 

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. 



3.4.3 Position Control 
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 absoluteencoder is used, even if the power to a positioning device isturne 
OFF, the absolute position is stored so that the zero point return operation is not necessary after th 
power is turned ON again. 
For position control, there are two methods; the method not using motion command and the metho 
using motion command (OWoo 20) . . 
Select whether the motion command (OWoo 20) is used or not by setting of the servo parameter. 

(Note) Position control using motion command is available for CP-9200SH version No. 87921-9000~ 
SO200 and later. 

I I When not usine motion I When not usina motion 

(Note) When Bit1 (selection to use motion command) of servo futed parameter No. 14 "Additional function 
selection" is set to Not Use and Bit8 (motion command code validinvalid) of servo parameter for 
setting "Operation mode (OWoa 00)" is set to "1" (=valid), the operation is performed without 
using motion command. 

Servo parameter 
Bit7 (selection to use motion command) of 
servo fixed parameter No. 14 "Additional 
function selection" - 
Bit8 (motion command code validinvalid) of 
servo parameter for setting "Operation mode 
(OWnn nnl 

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 

command (OWDO 20) 

Not Use (= 0) 

0 (= valid) 

command (OWOO 20) 

Not Use (= 1) 

1 (= invalid) 

Items 

Reference unit 
- 
Electric gear function 
Finite length position control 
Infinite length ~osition control 

When motion command 
(OWoo 20) is not used 

Pulse 

wi th  rota&on to  a s ingle 
direction without resetting after 
one rotation 
Infinite length position control, 
resetting after one rotation 
Position reference 

Position buffer 
Position monitor 
Speed reference 

When motion command 
(OWoo 20) is used 

Select either pulse, mm, inch, or 

Not available 
Possible 
Possible 

deg. 
Available 
Possible 
Possible 

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

Not possible 

Absolute position method 

Not available 
Pulse unit 
% reference 

Possible 

Select either absolute position 
method or incremental value 
addition method. 
Available 
Specified unit 
Select either % reference or 
specified unit. 



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 fixedparameter 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 (OWoo 20) is not used, the reference unit is pulse. 

Table 3.2 Minimum Reference Unit (1 reference unit) 

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

2. The above parameters are available for CP-9200SH version No. 87921-90000-SO200 and 
later. For the version Nos. older than 87921-90000 -SOZOO, the reference unit is always 
pulse. 

(2) Electric gear 
The reference unit is for the input to SVA module, and the travel unit for machine system is 
called "output unit". 
The electric gear is the function to convert the units of position or speed from the reference unit 
(mm, deg, inch) to the output unit. 
In the machine configuration where the load axis rotates n times when the motor axis rotates m 
times, using this electric gear function can converts the reference unit to the output unit; 
"Reference unit" = "Output 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 invalid. 

Table 3.3 Parameters for Electric Gear 

Servo fixed ~arameter  I Name and Meanines I - 
Bit4 of No. 17 "Motion controller 
function selection flag" 

No. 19 "Travel amount per 1 machine 
rotation" 

Electric gear validhvalid (0: valid, 1: invalid) * When the reference unit is set to pulse, the electric gear is 
invalid. 
Set to "O" (invalid) 

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

No. 20 "Motor side gear ratio" 

No. 21 "Machine side gear ratio" 

Table 3.4 shows the contents and setting examples of the parameters in Table 3.3. 

- 
of this parameter is disabled. 

Motor side gear ratio * When the electric gear is set to invalid (="01'), the setting 
of this parameter is disabled. 

Machine side gear ratio * When the electric gear is set to invalid (="OM), the settina 

- 

. . - 
of this parameter disabled. 

(Note) The above parameters are available for CP-9200SH version No. 87921-90000 -SO200 and 
later. For the version Nos. older than 87921-90000-S0200, the electric gear function is invalid. 



Table 3.4 Contents and Setting Examples of Parameters for Electric Gear 

Servo fixed 
parameter 

No. 
No. 19 

otation 

Name Contents 

kavel amount 
e r  1 machine 

P = Pitch of ball screw 

. Indicates the load travel amount per oneload axis 
rotation. 
Set the value of the load travel amount divided by thc 
reference unit. 

Load travel amount per one load axis rotatior 
No.19 = 

Reference unit 
Examples of load travel amount are shown below. 

Travel amount per 
one machine 

1 rotation c---r n D 

Load configuration examples 

360 [" 1 

I I 
Setting range of No.19: 1 to Z3' - 1 [1 = 1 reference 
unit] 

1. : Setting example 

w z m 
4 

Q 
0 

0: 

where- 
Travel amount per 1 load axis rotation = 12 mm 
Reference unit = 0.001 mm. set as 

1 rotation 

Initial 
value 

10000 

:ontinuted 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

Servo fixed I 
parameter I Name 

No. 
No. 20 Motor side 

gear ratio 

(Continuted) 
F- 

- 
Contents 

Sets a gear ratio between motor and load. 
In the configuration where the load axis rotates n time! 
when motor axis rotates m times, set as No. 20 = n 
rotations and No. 21 = n rotations 
Setting range: 1 to 65535 (rotations) 

D Setting example 
7 rotations 

nrotationsoiloadaxis 
m rotations of motor axis 

3 rotations 9 rotations - k 
:n the above configuration by the following axle ratio; 

n 3 4 4  
b l e  ratio = - = - = - = - 

m 7  9 2 1  
iccordingly, set as  No.20 = 21, No.21= 4. 

Initial 
value 

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

P = 6 mmlrotation 
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= =m 
0.001 mm 

n 5 
Axle ratio= - =- 

m 7 

No.20= 7 
No.21= 1 5 



Setting example of parameter for electric gear (B) where a rotating load is installed 

In the above machine system, to get "reference unit" = "output unit" = 0.1' , the set value of each 
parameter should he as follows: 

(3) 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 rotationsuch 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 sele'ction 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, wlien motion command (OWoo 20) is not used, the axis selection is invalid. Set to 
"Finite length axis" (= 0). 

Table 3.5 Setting for Axis Selection 

Type of Position Control 
Finite length position control 
Infinite length position control where rotation is made 
simply in a single direction without resetting each rotation 
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"). 

Setting for Axis Selection 
Finite length axis (= 0) 
Finite length axis (= 0) 

Infinite length axis (= 1) 

(Note) The above parameters are available for CP-9200SH version No. 87921-900000-SO200 and later. 
For the version Nos. older than 87921-90000 -50200, it is fixed to infinite length axis (= 0). 



I 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 OLW 12 and indirect designation to set the position buffer No. where a 
position reference is stored to OLOO 12. 

For direct designation, there are the absolute position reference method to set an absolute position 
to O m 1 2  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 OLoo 12) to OLoo 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 (OWm20) is not used. treat the position reference value set to OLm12 
as an absolute position. 
Table 3.6 shows the parameters concerned with position control. 

Table 3.6 Parameters for Position Reference 

Parameter 

parameter 

lervo Bit12 of OWo[ 

etting I 

Name I Contents 
Initial 
value 

I I 
'osition /Sets a designation method of position1 0 

OLm 12. 
(Note) When t h e  pos i t ion  buffer  

(indirect designation) is selected, 

eference 
alue 
election 

'osition 
eference type 

(Note) The above parameters are available for CP-9200SH version No. 87921-900000-SO200 and later. 
For the version Nos. older than 87921-90000 -S0200, it is fixed to infinite length axis (= 0). 

reference. 
0: Direct designation 

Set directly a position data to OLW 12. 
Specify whether the position data is 
calculated by the  absolute position 
method or by the adding incremental 
value method at  Bit14 of OWm01 

1: Indirect designation 
Sets a position buffer No. to OLM 12. 
In the specified position buffer, store an 
absolute position beforehand. 

Specifies a position data type. 
0: Absolute position method 

Set an absolute position to OLno 12. 
1: Adding incremental value method 

Set the value of the present travel value 
added to the OLm 12 previous value to 

'osition 
eference 
etting 

0 (NOW 

it is invalid. 
Sets a position data. 
(Note) The data to be set differs depending 

on the settings of position reference 
value selection (Bit12 of OWm01) 
and position reference type (Bit14 of 
ow 00 01) 

0 



Table 3.7 Position Reference Value Selection 

Position reference value osition reference 
selection (Bit12 of OW0 t w e  (Bit14 of OWon position reference (OLoo 12) 
101) 
3 
[Direct designation) 

I lamount 

1 
(Adding incremental 
value method) 

- -  . 
01) 
0 
(Absolute position 
method) 

O L ~  12 - 2000 
Sets the value of the present travel amount (incremental 
value) added to the previous value of OLoo 12. 
OLoo 12 + Previous OLoo 12 + Incremental travel 

(Note) If it is set to "1" (adding incremental value method), a setting parameter error occurs. 
Set "1" to the position reference type for infinite length axis. Calculate the position referenel 
value by adding the present travel amount (incremental travel amount) to the previous positio~ 
reference value (OLoo 12) and set newly this value to the position reference (OLM 12). 
For example, in order to move continuously to one direction, the position reference (OLno 12 
shall be simply incremented. 

Sets an absolute position. 
(Ex.) 

OLm 12 + 1000 

1 
Jn direct designation) 

What is Position Buffer? 
The position data group by each axis can be stored in a buffer (position buffer) inside SVA module. 
By specifying a "buffer No." for a position data (OLon12). the position buffer can perform the operation 

0 (Note) 

equivalent to the operation when a command with absolute position is entered in program. 
The position buffer has a capacity for data of maximum 256 points X 4 axes. 
This function is available only for. CP-9200SH version No. 87921-90000 -SO200 and later. 

(Ex.) 
When the previous OLoo 12 = 1000 and the present 
travel amount = 500, 

OLoo 12 - 1000 + 500 = 1500 
Sets a position buffer No. 
In  the specified position buffer No., store an absolute 
position beforehand. 

(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. 

W 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 I Register No. I Setting Range 1 '  - Meanings 
Position buffer I OLoo 38 1 1 to 256 I For setting of position buffer Nos. 
access No. 
Position buffer 
written-in data 
Motion command 
control flag 
(MCMDCTRL) 

OLOO 3A 

OBno 21E 
(Bit14 of OWoo21) 

- P I  to z3'-1 

0 or 1 

For setting of data to write-in position 
buffer 
For writing-in position buffer 
0: No processing 
1: Write 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

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 sew0 parameter for monitor (ILoo28) after issuing 
a read-out command. 

Table 3.9 Parameters for Reading-out Data of Position Buffer 

Name ( Register No. 1 Setting Range I Meanings 

Iread-out data 1 I I 

Motion command 
control flag 
(MCMDCTRL) 
Position buffer 

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

For setting of position buffer Nos. Position buffer 
access No. 

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

OBoo21F 
(Bit15 of OWoo21) 

ILoo 28 

OLnn 38 

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). 

1 to 256 

0 or 1 

- 231 to 231-1 

Name 
Position reference 
setting 
@REF) 
RUN command 
setting 
(SVRUNCMD) 

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. 

For reading-out position buffer 
0: No processing 
1: Read-out 
Read-out data of position buffer 

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

posnion change point 
DeceloraUM start poaiUon 

"get pDsnion @I : cumm position 
a : Target p08iWon 

: Deceleration start position 

Time 
Position 

Meanings 
Set a position buffer No. for a position 
reference. 

Selection to use position buffer 
0: Use position reference value for 

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

(OLoo 12) data 

Register No. 
OLOO 12 

OBoo OlC 
(Bit12 of OWoo 01) 

Setting Range 
1 to 256 

1 



Where Current position c 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. 1 

f 
Deceleration stan Vrnm 

Tar* position change polm 

Travel amount 
to target position 

: Current m l o n  
: Target position 
: Deceleration start pdtion 

Time 
Position 

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

Where Current position 2 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 

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



3. EXPLANATION OF FWNCTIONS AND USER PROGRAMMING EXAMPLES 

Position control with motion commands 
The manipulator moves in the following two motion patterns accordiig 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 5 Deceleration start position 
The deceleration is started according to the deceleration time set value. 

Targel p i t ion  change point 
/-/~~eiemtion stan mition 

Where Current position <Target position AND Current position 7 Deceleration start position, 
or Where Current position 2 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. 

. Spesd Deceleration start poaltlon 
t r Target poshlon change polm 

: Current poaltlm 

Decdnation atan position 

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. 

r Targel position change polw 

Travel amount 
10 terget posltbn @ : Current position 

a : Taqm poritlon 

Time 

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



(5) Position monitor 
The parameters shown in Tal 

No. for Monitor 

3le 3.11 are use id for position monitor. 

Table 3.H Parameters for Position Monitor 

Name I Contents 

the range from 0 to (Infinite length axis reset position 
- 1) is reported. 
For position referencewhen "infinite length axis" is 
set, add the present travel amount (incremental travel 
amount) to the previous position reference (OLoo 12) 
and newly se t  t h i s  value to OLoo 12 (position 
reference). 
Note that the position reference (OLaol2) is not always 
set in the range 0 to (reset value of infinite length axis 

arget position 
lonitor 
'W 

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 leneh axis". 

Loo 2E 

- 1). 
The feedback position of machine coordinate system is 
reported. 
Note: When the axis selection is set to "infinite length axis", 

the ranee from 0 to (Infinite leneh  axis reset ~osition 

Loo 08 Position monitor 
PFG) 

The position that  SVA module outputs externally and 
reference oosition of machine coordinate svstem are re~orted. 

LOO 18 

(Note) These parameters are valid for CP-9200SH version No. 87921-90000 -SO200 and later. 

Machine coordinate 
svstem reference 
position 
(MPOS) 

: 

Reference 
coordinate system 
calculated position 
(POS) 

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. 

In the machine lock status, this data is not updatediin the 
machine lock status, no data is output externally). 
When the machine lock function is not used, it is the same as 
ILoo 02. 
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 scan for the position reference is reported to this 
parameter. 
Note: When "Finite length axis" is selected, it is the same as 



3. EXPLANATION OF WNCTIONS AND USER PROGRAMMING EXAMPLES 

(6) Speed reference 
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 

%w of 
Parameter 

ervo fixed 

ervo paramett 
r setting 

Parameter No. 
(Register No.) 

40.5 

- 
lotes 

I 
) 1. This parameter is invalid 

Set a ratio to the rated m, 
This parameter is availat 
than 87921-90000-S0200, 

2. This parameter is invalid 
This parameter is availab 

Name 

u lsc  counting 
lethod 

ated motor spec  
!tting 
umber of 
edback pulses 
2r motor 1 
,tation 
peed reference 
due selection 
UI 

ppmachspeed 
ltting 
reep speed 
!tting 

peed referenn 
ltting 

apid feed speed 
- 2  

Contents 

Set the pulse counting method and the multiplication factor 
0: Sign method (Single multiplication) 
1: Sign method (Double multiplication) 
2: UPDOWN method (Single multiplication) 
3: UPIDOWN method (Double multiolication) 
4: AIB method (Sinele ku l t io l iea t io~~ 
5 : i ~  method ( ~ o i b l e  mu~&~licati&) 
6: AIB method (Quadruple multiplication) 
Set the number of rotations when the motor N n s  a t  the rated speet 
(inn% meed). \ - - - . - - - - -, . 
Set the number of pulses per motor 1 rotation (the value befan 
multiplication). 

Specify the setting unit for rapid feed speed, approach speed, anc 
creep speed and the register No. for rapid feed speed. 
0: Use OLm22 (unit: 10" reference uniumin.) for the raoid feec 

speed. And the unit for approach speed (ow~OA) and creep speec 
(OWm OB) is 1 = 10" reference unitlmin. 

1: Use OWm15 (unit = % to the rated motor speed (1 = 0.001%)) f o ~  
the rapid feed speed. And the unit for approach speed (OWmOl' 
and creep speed (OWmOB) is % to the rated motor speed (1 = 
0.01%). 

The unit differs depending on the setting for "speed reference valur 
selection" (Bit13 of OWm01). 
(1) When "speed reference value selection" = 0, set in reference unit 

1 o 10" reference unitlmin 
(n: number of digits below decimal point) 
I n  units of pulse: 1 = 1000 pulsedmin 
I n  units of mm: 1 = 1 mmlmin 
In units of dee: 1 = 1 dedmin -~~ ~. - ~- ~~~~~~ 

In unitsof inch: I = 1 meh/mm 
(2) When "speed rcferenec vniuc selection" = 1, set in ?e to the rater. 

motor speed. 
1 = 0.01% 

This parameter is valid when "speed reference value selection ' 
(Bit13 ofOWm01) is set to 1. 
Set a ratio to the rated motor speed (1 = 0.01 %)for the rapid feet 
speed. 
Note: This parameter is invalid when "speed reference valut 

selection" is set to 0. 
This parnmetcr IS vnhd when "speed reference value selection ' 
(lli113 of OWDOll i s  set W 0. 
$kt a;eferen& unit for the rapid feed speed 
1 = 10" reference unitlmin 
(n number of dlgm below dectmal pomt) 
Accordmg m the unu, the reference unlt arc ur follows 
In untts of pulse 1 = 1000 [,ulseslrnm 
In unit8 of mm. 1 = 1 m d m m  
In units of deg. 1 = 1 deglmin 
In units of inch: I = 1 inchlmin 
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 validhvalid" of servo fued parameter No 
17 "motion controller function selection flag", the override can br 
switched valid and invalid. When it  is set to invalid. the raoid feet 
sneed is 100 % of the set value. 

en motion command 
speed  (1 = 0.01%) 

I J 
is not used. 

to OWmOA, OWm OB, and OWm 15. 
For CP-9200SH version No. 87921-90000-SO200 and later. Far the version Nos. older 
s fiaed to "1". 
en motion command is not used. 
or CP-9200SH version No. 87921-90000 -SO200 and later. 



Table 3.13 shows the parameter setting examples. 

Parameter No. 

enro fmed 
nrameter 

ewo d oarameter Bit13 of OWm 01 
a setting lmK-- 

Table 3.13 Parameter Setting Examples 

Name 

'ulse counting 
method 

s t e d  motor 
peed setting 

lumber of 
tedback pulses 
er motor 1 
>tation 
ioeed reference 
d u e  selection 
~pproach speed 

keep speed 

lpeed reference 
etting 
Lapid feed speed 

Contents 

go. 5 = A/B method (quadruple multiplication) 
40. 7 = 3000 rpm 
io. 8 = 2048 ppr 
berefore, 
he rated motor speed = 3000 rpm 

= 3000 X 2048 X 4 
(multiplication) 

=24576000ppm 
1) When "speed reference value selection" is set to " 0  
D When "pulse" is selected for the unit, with the ahow 

fixed parameter setting, to operate a t  rapid feed 
speed 1500 rpm; approach speed 300 rpm and creq 
speed 150 rpm, 

OWmoA= 300 (rpm) X 2048 X 4 (ppr) i 1000 
= 2457 

OWmOB= 150 (rpm) X 2048 X 4 (ppr) + 1000 
= 1 W R  ---- 

OWm 15 = -(invalid) 
OLm22 = 1500 (rpm) X 2048 X 4 (ppr) + 1000 - - 

= 12288 
. 0Wm2C=10000 (100%) 

0 When "mm" is selected far the unit. with the above 
fixed parameter setting, to operate a t  rapid feed 
speed 900 mmlmin, approach speed 180 mmlmin, and 
creep speed 90 mmlmin in the machine configuration 
that travels 10 mm per motor 1 rotation, 

owm OA=180 
, owmoB=9o 

OWm 15= - (invalid) 
OL'ZZ= 900' 
owmzc=~oooo (100%) 

2) When "soeed reference value selection" is set to "1' 
wrh the above fixed parameter settlng, to operate 
at rapid spwd 1500 rpm. approach speed 300 rpm, 
and creep speed 150 rpm, 

owm 15 = 1500 (rpm) loOOO 
3000 (rpm) 

= 5000 (50.00%) 
OLm 22 = - (invalid) 
owm 2C = IOOOO (100%) - 

3) To reduce the operation speed by half with the same 
settmgs for speed reference, approach speed, weer 
speed, 

OLUm2C= 5000 (50.00%) 
iet 1 (=valid) for Bit 9 "Override valid" of Sew0 fixei 
mameter No. 17. 

value - 
Am mnhod 
@ d w n i r  
"Itiphtan) - 
3000 

- 
2048 

- 
0 
- 

0 
- 

0 
- 

0 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

(7) 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 Sewo Parameter Register Number". The 
sewo parameters used with position control, "0" is marked in the column "Position control" of 
"Modes for which data is valid" in 5.1.2 "List of Servo Parameters for Settinas" and 5.1.3 "List of 
Sewo Parameters for Monitor". 
Position control for each axis is performed with the following procedure. 

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

Set the position reference pulse setting (OLC012) and the  constant movement speed to the 
speed reference setting (OWC015). In addition, set the sewo parameter for positioning control, 
such as the linear acceleration and deceleration times (OWCOOC, OWCOOD), the position loop 
gain (OWCOlO), the positioning completion range (OWCOOE). 

3 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 sewo parameters. Even during positioning, the  set values of a servo parameter 
can be changed. 

3 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 (Sewo lock state is entered). When the positioning control is required 
for stopping, turn the run command (RUN) and the position control mode (PCON) OFF. 

r------------ 1 @ Set the servo fixed parameters. 
L ------,------ _I 

4 
0 r------------ 1 

Set the servo parameters. 
L ------,------ _I 

- - - - - A- - - - - - 
@ Turn the run command (RUN) ON. 1 

L ------,------ A 

Axis starts positioning. e 
POSCOMP turned ON. 

F'JN r 
Speed 

Servo lock state 

7 1  The bores with solid lines are actions the system performs, 

[ 1 3 The boxes with dotted lines are settings the user makes. . 
Fig. 3.14 Position Control Block Diagram 





3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

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

I Fig. 3.16 Position Pattern 
i 

<Assumed conditions> 
Motor rated speed : NR = 3000 rlmin 
Feedback pulse resolution : FBppr = 2048 ppr 
DIA output value at  100% of speed : 6 V  
DIA output value at  100% of torque limit : 3 V 

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 = 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% 
Position loop gain : Kp=50 

coperating 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 (OWoum), refer to Chapter 5 "Servo Parameters". 



Figs. 3.17 and 3.18 are examples of using a programming language to show the position pattern in Fig - ." 
NREF 

t 5000 3 o w c w 5  
KP 

t 500 4 OWC090 
KF 

t 0 3 OWCW1 
EOV 

t ~~ -3 OWCORF 
PEXT 

klO 3 OWC08E 
NACC 

t-lm 3 OWCORC 
NDEC 
3 OWCORD 
NNUM 

tl -> owc01)4 
TLIMP 

taQ!a o w c w 2  
(10000: for VS-866) 

TLlMN 
I- loooo 3 OWCOM 

NLIMP 
-, OWCO84 
NLIMN 
-> OWCO85 

: N-OT 

I 

DEND 

Constant movement speed (NREF) 

Position loop gain (Kp) 

Feed forward gain O(D 

Deviation error detection value (EOV) 

Positioning completion range (PEXT) 

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

RUNMOD Turns the position control mode without using 
motion command ON. 

Position reference pulse (XREF) 
3 OK092 (Absolute position: 10000) 

DEND 

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 IBC080D is 
turned ON. 

Fig. 3.18 Run Command (DWG H03) 

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



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

(8) Using ~ ~ motion command - ~ 

(1) Positioning (POSING) 
This command is  to move a n  axis to the  position reference position with a specified 
accelerationldeceleration time constant a t  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 takc the dccclcration distance or for 
reversed direction, decelerate a n  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 a s  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 " 0 " in the column "Position 
Control Model 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". 

proper settings according to your machine. Set the counter mode selection to "Basic counter" (= 
3). 
(Note) Be sure to set &t7 (selection to use motion command) of servo fixed parameter No.14 

"Additional function selection" to "USE" (=I) and Bit8 (motion command code valid1 
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 OWC015). 
If necessary, set the servo parameters for setting such a s  the linear acceleratiorddeceleration 
time (OWCOOC, OWCOOD) and the averaged number of times (OWC014) to be used a t  positioning 
(POSING) 

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

Set a positioning (POSING=l) 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 (BitO of OWC021) to "ON.  . 
When the momentary stop is completed, HOLDL (Bit1 of IWCO15) is turned "ON". 
To cancel the momentary stop, turn HOLD (BitO 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 (BitO of IWC015) is turned " O N ,  and turned " O F F  at 
completion of abort. 

(Note) When the abort is cancelled (turning ABORT to "OFF) at completion of abort, the a i r  
makes the following movements. 
When the position reference type (Bit14 of OWC001) is set  to the  absolute positior 
method (= O), 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 (=I), the axis remains stopped until a new position command (OLC012) 
enters. 

After the pulse output completion (Bit2 of IWCOl5 is turned "ON"), when the axis enters in the 
positioning completion range (OWCOOE), the positioning completion signal POSCOMP (BitD 
of IWC000) is  turned " O N .  



---------- 
' ~ S T  t?;e servo fixed parameter 1 

I Set tKe initial value of servo parameter for1 Pow I setting. L------ 

r------ ----- 

r------ 
@ Set the servo parameter for setting. 

L------  

r------ 
@ Turn the servo ON (RUN) to ON L------ - -J  

Unearacc&a+cnlm Unear&sehbnllm 
Positionmg mmpleton rang 

(POSING). L ------ ------ J 
il-- 

UQw 

I @ The &is starts positioning. 
. . 

\L 
a The positioning completion signal 

(FOSCOMP) turns ON 

1 7  The boxes with solid lines are actions the system performs. 
[ r 7 The boxes with dotted lines are settings the user makes. 

Fig. 3.19 Positioning Block Diagram 





Example of a user program (Point to point positioning) 

1 Linear ameleratian t h e  Linear dralerarion h e  

Fig. 3.21 Positioning Pattern 

<Assumed conditions> 
Set the initial values of servo fxed 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 refe+ng 
1.3 "Module Number and Sewo Parameter Register Number". 
For details of the registers (OWoooo) to be used, refer to Chapter 5 "Servo Parameter". 

XREF 

RUN 
OBCOOlO 

0 -  

DEND 

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

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

RUN command @UN) to driver 

Issue POSING (positioning) for the  motion 
command 

When IB00304 is turned ON, position control 
starts and the axis moves to the absolute position 
10000. 
When the axis reaches the absolute position 
10000, the  positioning completion signal 
IBCOOOD is tuned "ON". 

Fig. 3.22 Example of Positioning Program (DWG H03) 

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



3. EXPLANATION OF F'LINCTIONS 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 extcrnal positioning travel distance can be changed before a latch signal (external 
positioning sirnal) is input. An exclusive discrete input (DI input) is used as a latch sienal . . - .  
{external 6os%ioning 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 " 0 " in the column 
"Position Control ModeIExternal 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". 

3 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 (=I) and Bit8 (motion command code valid1 
invalid) of servo parameter for setting "Operation mode selection" to "1" (= valid). 

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

3 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 
(OWCOOC, OWCOOD) and averaged number of times (OWC014) to be used at external positioning 
(EX-POSING) 

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

3 Set external positioning (EX-POSING=2) for the motion command code (OWC020). 

When external positionine (POSING) is set in the motion command code. the axis performs the - .  
positioning by ;he s~ecified servo iarameters. During positioning, the set vaiues of servo -. -~ 
parameters can be changed. 
To momentary s t o ~  the external positionina. turn HOLD (Bit0 of OWC021) to "ON. 
When the momentary stop is completed, HOLDL (Bitl of 1 ~ ~ 0 1 5 )  is turned "ON". 
To cancel the interruption, turn HOLD (BitO of OWC021) to "OFF". 
To abort the positioning, turn ABORT (Bitl of OWC021) to "ON" or set NOP (= 0) to the motion 
command code. 
During process of abort, BUSY (BitO of IWCO15) is turned "ON, and turned "OFF" at  completion 
of abort. 

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

After the pulse output completion (Bit2 of IWC015 is turned "ON"), when the axis enters in the 
positioning completion range (OWCOOE), the positioning completion signal 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. 



' O Select the position control mode (PCON). 
L - - - - - - - _ - - - - - - - - - - - - - - - >  

J, ? - - - - - - - - - - - - - - - - - - - - - - - -  

I @ Issue the motion command external I 

J, 
0 The axis starts positioning. 

& 
@I When a latch signal is input, the axis 

moves for the external positioning travel 

Rated maw' speed 

Time (I) 
L i n e a , ~ M I M l e  LteWdscelerabo"6me 

Latch signal . , 
(external poamoning signal) I 
cmw 

-IW" 
I 

distance. . . 

=The boxes with d i d  lines are actions the system performs, 

[ 1 1 The bones with dotted lines are settings the user makes. 

Example of user program (external positioning) 

1 Ahpid 
0 Time (t) 

Linear acceleration time Linear dexeleration time 
Latch signal 
(external pasitioning signal) 

Fig.3.23 External Positioning Pattern ~xample 

<Assumed conditions>, . 

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

<Operation conditions> 
In the pattern shown in Fig. 3.23, the axis stops at  the external positioning travel distance 10000 
pulses. 

Position 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 refemng to 
1.3 "Module Number and Servo Parameter Register Number". 
For details of the registers (OWonoo) to be used, refer to Chapter 5 "Servo Parameter". 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

RUNMOI 
kH0104 =) OWCOOI - 

XREF 
=+ OLCOl2 

EXMDIST 
=+ OLC024 

RUN 
SBOO000.1 k OBCOOlO 
-0- 

DEND 

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

Position reference pulse (XREF) 
(Absolute position: 1000000) 

External positioning travel distance (EXMDIST) 

RUN command to driver (RUN) 

Issue an external positioning (EX-POSING) as a 
motion command 

When IB00304 is turned "ON", the position 
control starts and the axis moves to the absolute 
position 1000000. 
When a latch signal (external positioning signal) 
is input during feeding operation, the axis moves 
for the external positioning travel distance (10000 
pulses). 
When the movement is completed, the positioning 
completion signal IBCOOOD is turned "ON". 
In case that a latch signal is not input, when the 
axis reaches the absolute position 1000000, the 
positioning completion signal IBCOOOD 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. 



(3) Zero point return (2RE.V 
The zero point return is an operation to return an axis to the origin of machine coordinz 
system. 
Since the position data are lost once the power is OFF, it is necessary to set again the orig 
of machine coordinate system after the power is ON. 
Generally, use the limit switch that indicates the zero point pulse (C-phase pulse) and t 
zero point area to determine the origin. 

For the zero point return, the motion command using method (available for CP-9200: 
version No. 87921-90000 -SO200 and later) and the zero point control mode using meth 
are available. 
The zero point return motion differs depending on the method to be applied. 
In this section, the zero point return by using the motion command is explained. 
Fig. 3.25 shows the block diagram for zero point return. There are the following 4 types 
the method. 

. a DECl (Limit switch (with width)) + C-phase pulse (Zero point signal) 

@ DEC2 (Limit switch (without width)) + C-phase pulse (Zero point signal) 

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

@ C-phase pulse ( ~ e r ?  point signal) 

(Notes) . . 

1. For the limit switch and limit signal for zero point return, prepare a user program to connc 
external DI signals such as LIO-01 to the following servo parameters for setting: 

Limit switch signal: OBm01F 
Reversed rotation side limit signal for zero point return: OBOO 21C 
Forward rotation side limit signal for zero point return: OBm 21D 

2. For the zero point return control mode, refer to 3.4.5 "Zero Point Return Control Mode". 





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

Full operation 
range of machine 

Deceleration LS 
-+ 

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

@ At falling edge of dog (deceleration LS) signal, decelerates to the approach speed 
@ I  At rising edge of dog (deceleration LS) signal, decelerates to the creep speed. 
@ When the dog becomes HIGH, the axis moves from the first zero point signal (( 

phase pulse) for the zero point return final travel distance (OLm 2A) and stop: 
Take this position as the origin of machine coordinate system. 

A ,Zero point 

Speed 
reference 

0 . . 
p g  , , \ 
. d e c e l e r a t i o n  

n Zero point signal 
(C-phase pulse) 

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

Pattern A It Full operation 
range of machine 

Deceleration LS 
4 

High 
-Low 

Reversed direction+ + Forward direction 

Pattern B 

It Full operation 
range of machine -4 

High 
Deceleration LS h W  

Reversed direction c -+Forward direction 

(Note) For Pattern B, set "deceleration LS reversed rotation selection (BitlO)" of semo fixer 
parameter No.17 to "ON". 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

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

a Moves at the rapid feed speed to the forward rotation direction. 
@ Decelerates at  falling edge of dog (deceleration LS) signal. 
@I 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 (OL002A) and 
stops. Take this position as the origin of machine coordinate system. 

Speed 
reference 

0 

Reversed rotation d i r e c t i o n t  - Forward rotationZ? point 
direction I 

Dog 
(deceleration LS) 

Zero point signal n 
(C-phase pulse) 

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

a Moves at the approach speed to the reversed rotation direction. 
@ Decelerates a t  rising edge of dog (deceleration LS) signal. 
@I Moves at the creep speed to the forward rotation direction. 
@ After the falling edge of dog (deceleration LS) signal is detected, the axis moves 

from the first zero point signal for the zero point return final travel distance (OLD 
n2A) and stops. Take this position as the origin of machine coordinate system. 

Approach s p e d  
I a Zero point retun final trawl d'it& ] 

Dog I 
I 

(deceleration LS) 

Zero point signal n 
(C-phase pulse) 

Zero paint A Reversed rotation d i r e c t i e  -e- Forward rotation . , 
Speed 
reference 

' ' direction 

Rapid feed speed 

0 - L Time 



(3) DECl + LMT + C-phase pulse 
After rapid feeding with linear accelerationldeceleration, the axis returns to the zerm 
point using the limit switch (deceleration LS),.the limit signal for zero point return an1 
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. 

Deceleration LS / i i High 
, , , , ;Low . . 

. . 0 ,  . . I  , 
:High 

j Low 
, % .  . . 

Reversed direction + + Forward direction 

": Reversed rotation side limit signal for zero point return 
": Forward rotation side limit signal for zero point return 

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

Moves at  the rapid feed speed to the forward rotation direction. 
Decelerates at  falling edge of dog (deceleration LS) signal. 
Moves at  the approach speed to the reversed rotation direction. 
Decelerates a t  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 (OLD0 2A) 
and stops. Take this position as the origin of machine coordinate system. 

t Reversed rotation direction- - Forward rotation ,Zero point 
direction 

, I 

Speed Rapid feed speed Q) 1 1  

reference 

C 
Time 

. . 

(deceleration LS) 
Zero point signal 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

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

a Moves at the approach speed to the reversed rotation direction. a Decelerates at falling edge of reversed rotation side limit signal for zero point return 
(LMT-L). 

@ Moves at  the rapid feed speed to the forward rotation direction. 
@ Decelerates at  falling edge of dog (deceleration LS) signal. 
@ Moves at the approach speed to the reversed rotation direction. 
@ Decelerates at rising edge of dog (deceleration LS) signal. 
@ Moves at the creep speed to the forward rotation direction. 
@ After falling edge of dog (deceleration LS) is detected, the axis moves from the first 

zero point signal for the zero point return final travel distance (OLm2A) and stops. 
Take this position as the origin of machine coordinate system. 

Forward rotation z,,, point 4 Reversed rotation direction c - dinetion 
I 

I ,  

Speed reference Rapid feed speed@ I I , h I 

I 
I 
I 

0 

I Dog 
(deceleration LS) I I 

Zero p)int signal 
teversed rotation (C.P~+ pulse) fl 3 
iide limit signal - 
or zero point 
'etum 

llnr LI 

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 (OLOO~A) 
and stops. Take this position as the origin of machine coordinate system. 

speed 
reference 

0 

Zoo point mum 6nal travel distana 

Dog 0 I 

(deceleration LS) I 
Zero point signal n 
(C-ohase oulse) 



Movement when the axis is in Section (d) and'(e) at the start of zero point return 
operation 

a Movesat the approach speed to the reversed rotation direction. 
@ Decelerates at  rising edge of dog (deceleration LS) signal. 
@ Moves at the creep speed to the forward rotation direction. 
@ After falling edge of dog (deceleration LS) is detected, the axis moves from the first 

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

I t ~~~~~~~d direction - - rotatIan Zero point 
directm 

Speed 
reference 

0 

Dog 
(deceleration LS) 

Zero point signal 

. , 
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 
settine (OBOO 009). 

@ '~hen'the first zero point signal is detected, decelerates to the creep speed. 
@ The axis moves from the first zero point signal for the zero point return travel 

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

Reversed rotation direction Forward rotation zero point 

t .  - - direction: 
I 

7em pint retm 6 d  travel dim 
Zero point signal 
(C-phase pulse) 

Speed 
reference 

(5) Operation Example for Zero Point keturn 
Perform the zero ~ o i n t  return for each axis in the followine manner. 

Approach speed I 

Q, 

The hero point re& method is explained using the ~ ~ ~ l + & p h a s k  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 " 0 " in the column 
"Position Control Modelzero 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". 

0 l i m e  
m 

a 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" (=I) and Bit8 (motion command code 
validlinvalid) of servo parameter for setting "Operation mode selection" to "1" (= 
valid). 



3. EXPLANATlON OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

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

3 Set the approach speed (OWCOOA), the creep speed (OWCOOB), and the rapid feed spe 
@LC022 or OWC015). 
Set the servo parameters for setting to be used a t  zero point return such a s  line 
accelerationldeceleration time (OWCOOC, OWCOOD) and zero point return final trar 
distance (OLC02A). 

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

3 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 tl 
direction specified by the zero point return direction selection (Bit9 of OWC000) a t  tl 
rapid feed speed. During the zero point return operation, the set values of servo paramete 
can not be changed. The momentary stop a t  the zero point return is not possible. 
To abort the zero point return, turn ABORT (Bit1 of OWC021) ON or set the motic 
command to NOP (= 0). 
During process of abort, BUSY (BitO of IWC015) is ON and turns OFF a t  completion 
abort. 

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

The axis decelerates to the approach speed a t  rising edge of Dog (deceleration LS) signr 

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

9 When the dog is HIGH, the axis moves from the first zero point signal (C-phase pulse) fi 
the zero point return final travel distance (OLC02A) and stops. Take this position as  tk 
origin of machine coordinate system. 
A zero point position offset value can be also set (if the zero point position offset value 
set to 100, the position data is 100). 
A zero point position offset value can be set by the servo parameter for setting (OLCOOE 

@ After the pulse output completion (Bit2 of IWCOl6 "OW, when the axis enters the positic 
completion range, the zero point return operation is complcted. At complctlonof zel 
point return operation, the zero point return completion status ZRNC (B1t6 of IWCOll 
turns "ON". 

D After confirming that  the zero point return completion status ZRNC (Bit6 of IBXOI! 
turns "ON, cancels the zero point return setting of the motion command code. 

.-----------Y-----------, a Select the paeition control mode (PCON. 
L - - - - - - - - - - - - - - - - - A  .-----------*IIIII------. 
@I Set the servo parameter far setting. 

V 
@ The aris moves to a specified direction at the rapid 

feed speed. 

dece ler~t~s  w the CICCP weed. 
v 

0 When the deceleration LS signal is HIGH. the aris 
moves fmm the first zero point signal far the zero point 

I return final travel distance and stops. 
This position bemmes theorigin of machine emdinate 
8YSbm. I 

v 
( Q?J The zero point return completion status (ZRNC) turns I 

i - I 
AreaA Area B '' 

. - - - - - - - 7 - - - * - - - - - - - - - - -  
63 Iesue the motlon command NOP (= 0). 0 Tho baxeswith d i d  lines am actions the system &orma 

r - 7  
r - - - - - - - _ - _ - - - - - - - - - - - - - > L - A Thebaxeswith dotted lines are settings the user makes. 



*l. 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. 

*2. 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-speed scan set value (ms) I 1000 
f (m/s) = k X {NR X n X FBppr} 1 60 

k : Weight of 1 pulse (mlpulse) 
' N R  : Rated motor speed (rlmin) 
FBppr- : Feedback pulse resolution 6pr)  
f : 100 % speed (mls) 

, n : Pulse multiplication factor (1, 2 or 4) 

Where t (s) = Linear acceleration/deceleration time (s) and 
a (m/s2) = E/t, 

a : Acceleration/deceleration time constant (m/s2) 
the following can be obtained: 
L = 112 . a (2 X Ts)' = 2 a Ts2 

Calculate a standard of rapid feed speed with the following formula. 
Where Va = Rapid feed speed (Oh), 
Set the value so that va = f X Val100 and L 2 112 . {va21 a ). 

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

. , 

Caluculate a standard of zero point final travel distance (x) by the 
following formula. 
Where, Vc = Creep speed (%) 
vc = f x Vc/100 
Then, 
x = 112 . {VCV a ) 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

Example of user program (zero point return) 

Zero point 

. , 

Speed 
reference 

0 - 
Time 

Dog 
(deceleration LS) 

Zem point signal 
(C-phase pulse) 

Fig. 3.26 Example of Zero Point Return Pattern (DECl+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: DECl + 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 (OWOW) to be used, refer to Chapter 5 "Servo Parameter". 

RUN 

LSDEC 
IB003 10 OBCOOIF 

MCMDCODE 
I-00003 =+ o w c 0 2 0  

IEND 

MCMDRCODE 
b-IWCOl4 =OMl03 0 

ZRNC 
DBOoo*o_l 

DBOOOOOO EX0156 k HI------- 
IFON 

MCMDCODE 
l-00000 3 0 w c 0 2 0  
IEND 
DEND 

b s  the position control mode with using a motion 
command "ON" 

Rapid feed speed (RV) 
(5000000 pulscslmin) 

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. 

3-49 



(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 c 
module number 1. 
If the module number and the axis number are different, refer to 1.3 "Module Number ant 
Servo Parameter Register Number" and change the register number. 
The servo parameters used for interpolation are marked with "0 in the column "Positioi 
Control ModelInterpolation" of "Mode for which data is valid" in 5.1.2 "List of Serv 
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 you machine. Set the counter mode selection to "Basic counter" (= 
0, 
0). 
Note: Be sure to set Bit7 (selection to use motion command) of servo fixed parameter No.14 

" ~ d d '  ~tional ' . function selection" to "USE" (=I) and Bit8 (motion command code valid1 
invalid) of servo parameter for setting "Operation mode selection (OWDJ00)" 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 output completion (Bit2 of IWCOl5 is turned "ON"), when the axis enters in the 
positioning completion range (OWCOOE), the positioning completion signal POSCOMP (BitD 
of IWC000) is turned "ON". 

----_-L---~------, 
@-%mihe servo ON (RUN) to " O N  

L - - - - - . . - - - - -  - - - - - - -  > 

0 

I ONTERPOLATE) 
Time (t) 

L - - - - - - - - - - -  - - - - - - - - - - - A  
Pasltlonmg 

,/ range 

I @ The axis starts an interpolation movement I 
'o- - - - - - - - - -  - - - - - -  - - - -  - '  
7 Stop updating the position reference (OLC012). .----------- r - - - - - - - - - - - ,  + 

@ Turn the positioning completion s ignal  
(F'OSCOMP) ON. 

=The boxes with solid lines are actions the system performs. 
[ 1 7 The bores with dotted lines are settings the user makes. 

Fig. 3.28 Interpolation Block Diagram 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

Example of user program (interpolation) 

- ~p -- ~ 

Constant feed speed 

150 ms 150 ms 

Fig. 3.29 Interpolation Pattern Example 

<Assumed conditions> 
Set the initial values of servo fixed parameter and servo parameter for setting as  described in 5.3 

"Example of Sewo 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 pulseslsec (30 pulses per scan) 
Acceleration/deceleration time constant to reach the constant feed speed = 150 ms 

In this examole. the 1st axis of module number 1 is used in this examole. 
When the module number and the axis number are different. chanze ihe reeister number refenine to - - 
1.3 "Module Numher and Servo Parameter Register Numbcr". 
For details of the register (OWEID) to be used, refer to Chapter 5 "Servo Parameter". 

R i T o 5  
Rising detection 
DBOOOOOO 
7 

FON 

RUN 

MCMDCODE 
=+ owc020 

ELSE 

INC PUL INC-PUL 
k ~ L 6 0 0 2  ++WOO1 =+ DL00002 

Turns the position control mode with using the 
motion command "ON". 
When IB00304 is turned "ON", the interpolation 
is executed. 

When IB00305 is turned #ONt', the interpolation 
(acceleration) starts. 

(1) At rising edge of IB00305 

When the rising edge of IB00305 is detected, 
the position reference (OLC012)  is initialized 
a t  the current position (ILC002). And, the 
number  of pulses  for  accelerat ionl  
deceleration (DL00002) is also initialized (= 
0). 

RUN command to driver (RUN) 

Issue the interpolation (INTERPOLATE) for 
motion command. 

(2) When IB00305 is "ON. 

The number of pulses for accelerationl 
deceleration (DL00002) is incriminated (+I) 
by each scan. 



XREF INC-PUL 
kOLCO12 ++DL00002 

END 

ELSE 

~ 0 0 0 0 0  

END 
! 

XREF INC-PUL 
kOLCOl2 i+DL00002 

END 

U S E  

DEND 

INC-PUL 
=+ DL00002 

XREF 
=+ OLC012 

INC-PUL 
=+ DL00002 

INC-PUL * DL00002 

XREF * OL012 

MCMDCODE 
=3 owc020 

When number of pulses for accelerationl 
deceleration (DM0002) exceeds the constant feed 
speed (= 30 pulses), it is limited to 30 pulses. 

The position reference is updated (accelerated) 
by each scan. 

(3) When IB00305 is "OFF" 

When IB00305 is turned "OFF", the axis is 
decelerated to stop. 
The number of pulses for accelerationl 
deceleration (DL00002) is decremented 
(- 1) by each scan and when it comes to " 0 ,  
the decrement is stopped. 

The position reference is updated (decelerated) 
by each scan. 

(4) When IB00304 is "OFF" 

When IB00304 i s  turned  "OFF", the  
interpolation is cancelled. 

' 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. 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 



(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 accelerationldeceleration 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 (OWo020) 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 "0" in the column "Position 
Control Modelconstant 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" (=I) and Bit8 (motion command code valid/ 
invalid) of servo parameter for setting "Operation mode selection (OWDO 00)" to "1" (= 
valid). 

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

Set the rapid feed speed (OLC022 or OWC015). 
If necessary, set the servo parameters for setting such as linear accelerationldeceleration time 
(OWCOOC, OWCOOD) and averaged number of times (OWC014) to be used a t  constant speed 
feed (FEED). 

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

Set the constant speed feed (FEED=7) for the motion command 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 (=O). 

After the pulse output completion (Bit2 of IWCO15 is "ON"), when the axis enters in the 
positioning completion range (OWCOOE), the positioning completion signal POSCOMP (BitD 
of IWC000) is turned "ON". 



3. EXPLANATION O F  FUNCTIONS AND USER PROGRAMMING EXAMPLES 

' 0 - S e i t K e i e G  iixXp;irinieieF - - - - - - - ' 
I 

I 
S e t  the  initial value of servo parameter  for' 

I 
L - -%%i%, - _ - - - r - - - - - - - - - - - '  

motion command. 
L - - - - - - - - - - - r - - - - - - - - - - - '  

dJ 1 8 The axis starts the constant speed motion. I 
J. 'o----------------------' 

7 Set the motion command to NOP (= 0) 
L - - - - - - - - - - - 7 - - - - - - - - - - - d  

/ 
Motion cammand 
rn) 1 Position is the integral value of speed reference. 

. - . . -. E A  command -- Time (t) 
Linear acceleration time Linear dee&ration time 

J. 
@ Turn  t h e  positioning complet ion s ignal  

(POSCOMP) to ON. 

=The boxes with solid lines are actions the system performs. 
[ 1 3 The boxes with dotted lines are settings the user makes. 

Fig. 3.32 Constant Speed Feed Block Diagram 

Example of user program (constant speed feed) 
I , 

Rated matar speed , @command 

Linear acceleration time Linear deceleration time 

'Position is the integral valueofspeed reference. 

Fig. 3.33 Constant Speed Feed Pattern Example 

. 
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 pulsedmin. 

Rapid feed Speed: OLC022 = 5000 (1 = 1000 pulsedmin) 
In this example, the 1st axis of module number 1 is used. 
When the module number and the axis number i r e  different, change the register number refemng to 
1.3 "Module Number and Servo Parameter Register Number". 
For details of the register (OW0000) to be used, refer to Chapter 5 "Servo Parameter" 

RUNPB 
BOO304 , 1 k~ 

Turns the position control mode with using the 
motion command " O N  

Rapid feed speed (XV) 
(5000000 pulseslmin) 

(continued) 3-55 



(continued) 

RUN 
~BOOOOO4 OBCOOlOJ 0 

1-ooOO7 

ELSE 

MCMDCODE * OWC020 

MCMDCODE 
I-ooOOo * owc020 
E N D  

RUN command (RUN) to driver 
Issue the constant speed feed (FEED) for the 
motion command 

When IB00304 is turned "ON", the axis performs 
the rapid feed to the forward (positive) direction. 

When IB00304 is turned "OFF,  the axis is 
decelerated to stop and the  positioning 
completion signal (IBCOOOD) is turned "ON. 

DEND J 
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. 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 7 



(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  th 
next execution of the constant step feed (FEED). 
Fig. 3.36 shows the block diagram. 

The constant step feed for each axis is performed asfollows. The register number is forth 
1st axis of module number 1. If the module number and the axis number are different, refe 
to 1.3 "Module Number and Servo Parameter Register Number" and change the registe 
number. 
The servo parameters used for zero point return are marked with "0 in the column "Positio~ 
Control Modeiconstant Step Feed" of "Mode for which data is valid" in 5.1.2 "List of Serv~ 
Parameters for Setting" and 5.1.3 "List of Servo Parameters for Monitor". 

a 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" (= 
2) -, . 
(Note) Be sure to set Bit7 (selection to use motion command) of servo fixed parameter No.14 

"Additional function selection" to "USE (=I) and Bit8 (motion command code valid1 
invalid) of servo parameter for setting "Operation mode selection (OWM 00)" 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 OWC015). 
If necessary, set the servo parameters for setting such as  linear accelerationldeceleration time 

' (OWCOOC, OWCOOD) and averaged number of times (OWC014) to be used a t  constant step 
feed (STEP). 

@ Turn the servo ON (RUN) to "ON". (BitO of OWC001) 

@ Set the constant step feed (STEP=8) for the motion command code (OWC020). 

@ When the constant step feed (STEP) is set for the motion command code, the axis performs a 
positioning by a specified servo parameter. 
To stop momentarily the positioning, turn HOLD (Bit0 of OWC021) to "ON". 
When the momentary stop is completed, HOLDL (Bit1 of IWC015) is turned "ON". 
To cancel the momentary stop, turn HOLD (BitO of OWC021) to "ON". 
To abort the oositioninp. turn ABORT (Bit1 of OWC021) to "ON" or set the motion command .,. 
code to NOP ?=O). 
During the process of abort, BUSY (BitO of IWC015) is turned "ON" and turned "OFF" a t  
compl&on df abort. 

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

a After the pulse output completion (Bit2 of IWCOl5 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. 

. . 
! 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

J. I @ The axis starts the constant speed motion. 1 
I 
4 

Turn the positioning completion s ignal  
(POSCOP) to ON. 

Speed (O &kd motor s d  

& - - - - - - - - - - - - - - - - - -  
@ - & i t L  motion command to NOP (= 0) 

. - - - - - - _ - _ - - - - - - _ - - - - - - - 4  

=The boxes with solid lines are actions the system performs. 
1 1 7 The boxes with dotted lines are settings the user makes. 

Fig. 3.36 Constant Speed Block Diagram 

Example of user program (constant step feed) 

Fig. 3.37 Constant Step Feed Pattern Example 

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

- - 

RUNMOD 
FH0104 * OWCOOO 
RUNPB Rising detection 
moo304 k DBOOOOOO , 

IFON 

Turn the position control mode with using the 
motion command to " O N .  

STEP 
=) OLC028 

(Continuec 

STEP travel amount (STEP) 
(2000 pulses) 



(Continued) 

MCMDCODE 
-00008 * OWC020 
ZND 

MCMDRCOD 
-1WC014 -?KXX)8 - 
POSCOMP 
IBCOOOD D B T 1 0  
-I I I I 

FON 

MCMDCODE 
-00000 * OWC020 
END 

)END 

RUN command @UN) to driver 
Issue the constant step feed (STEP) for the 
motion command 
When IB00304 is turned "ON, the constant step 
feed s tar ts  and the axis moves to forward 
(positive) direction for the STEP travel amount. 
When the axis has moved for the STEP travel 
amount, the positioning completion signal 
IBCOOOD us turned "ON. 

After the movement is completed, clear the 
motion command (issue NOP command) for the 
next operation. 

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 the soft limit check is used, it is necessary to execute the zero point return operatio 
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 point. 

@ 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" (=I) and Bit8 (motion command code valid1 
invalid) of servo parameter for setting "Operation mode selection (Ow00 00)" to "1" (= 
valid). 

@ Set the zero point setting (=9) for the motion command. 
Note: The servo ON (Bit0 of OW0001) can be either "ON" or "OFF. However, if the servo 

fmed parameter No. 3 "Encoder selection" is set to the absolute encoder (=I) and Bit 5 
(Axis selection) of the servo fixed parameter No. 17 "Motion controller function selection 
flag" is set to "Intinite length axis" (=I), 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 IWm 15) 
and the zero point return completion status (Bit6 of IWM 15) are turned "ON". 

@ 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 coordinate system". 
Therefore, if the set position for "zero point setting" is not coned, the axis moves on the different 
positions from the actual for the proceeding operations. Before the operation, make sure that 
the "zero point of machine coordinate system" is set correctly. 
Otherwise, damage to tools due to interference and an injury may be caused. 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

3.4.4 Phase Control 

This function is used to rotate at the device at  a specified speed reference, and at  the same time to 
control the rotation amount. By using this control on multiple axes, the shift of the rotating angle 
(phase) of related motors can be avoided and control of endless operation of printers and other devices 
becomes possible. In addition, by utilizing this control, electronic shafts and 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 spchronizing operation 
Gne  shaft. cam method) :a-i-@ - - - -  ----. - - -  - Cam 1, 

I _  _ _ _ - - - - - _ _ _ _ I  

No. 1 mll No. 2 mil Cam device 

Method of synchronizing operation using the CP-9200SH 
:Electronic shaft, electronic cam method) 

Fig. 3.40 Electronic Shaft, Electronic Cam Conceptual Drawing 



Fig. 3.41 shows a phase control block diagram. 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 "0" 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. 

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

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 (OWCOlA), 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 OWC000) 
At this time, also set the disabling of the phase reference generation operation (PHREFOFF: 
Bit7 of OWC000). 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 
designatedservo parameters. Even the operation of phase control, you can change the set  
values of servo parameters as desired. 

r------------ 3 @ Set the servo lixed parameters. 
L------ 

I - - - - - -~  

) Axis starts the phase control. I 

RUN f .  

)I The baxes with solid lines are actions the system performs. 

[ 1 1 The boxes with dotted lines are settings the user makes. 

Fig. 3.41 Phase Control Block Diagram 





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 i t  is called "pha 
control." Applying this phase control, a n  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 S e r  
Parameter Register Number" and change the register number. 
For details of the register (OWDOOO), refer to Chapter 5 "Servo Parameters." 

Fig. 3.43 shows a phase control loop block diagram. 

I CPU module I 
Servo controller module Selvo driver 

NREP 
Standard speed -m reference seiting , 

To other devices ' 

i PBBlAS Phase offset 
setting 

O: The standard speed reference is integrated, and the corresponding position (pulse) is computed. 
@ The speed reference is generated from the deviation E between the target position (TPOS) and tl 

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 tl 

motor axis to pulse amount) to the phase offset setting. 

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 k 
realized simply by selecting the phase control mode on the CPU module side, and setting the necessal 
parameters tothe SVA module. 

<Assumed conditions> 
Motor rated speed : NR = 1500 rlmin 
Feedback pulse resolution : FBppr = 8192 ppr 
DIA output value at 100% of speed : 6 V  

DIA output value a t  100% of torque limit : 3 V  
The above servo fixed parameters a re  set on the Fixed Parameter Setting screen of the CP-717. 

I n  Fig. 3.43 
Deviation error detection value ' : 65535 pulses 
Soeed offset value : 0% -.~ ~ ~ 

Proportional gain 
Integral time 



3. EXPLANATION OF FTJNCTIONS AND USER PROGRAMMING EXAMPLES 

Figs. 3.44 and 3.45 are examples of using a programming language to show the phase control loop 
block diagram in Fig. 3.43. 

NCOM 
FO * OWCO18 

EOV * OWCOOF I 

nIMP 
E m  * owcoo2 

(32767: for VS-866) 

nIMN 
F32767 =$ OWC003 

NLIMN 
=3 OWC005 

ONBF N-OT 

RPOm4 , 0 

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) 

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-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. 

AMARI 
MOD X 00001 =$ ML02012 I 

RUNMOD 
i-HOW8 * OWCOOO 
PREPARE RUN 

0 
O B C o o l ~  

VREF GEAR1 AMARI 
bMW010lO X MW01020 + MU12012 

GEAR2 NREF 
+ MW01021 * OWCOl5 

ISO-HOSE 
k-ML01012 

DEND 

Turn the phase control mode ON 
Turn the phase reference generation operation 
disabled OFF. 
Run command to the driver (RUN) 
When MBOlOOlO 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. 

Fig. 3 . g ~ h a s e  Reference (DWG H04) 

PHBIAS 
=$ OLC016 

The example of Fig. 3.45 is simplified, but actually each register type can be freely controlled with a 
user program. 

Set the phase offset (OLC016) 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. 



H 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. 

Follower Mechanical cam 
position Fbnower W h e n  the mechanical cam 

rotates, the follower moves in a - oi)+ straight line according to the 
displacement diagram. - 

Phase 8 

CP-920OSH Sem dmer 
Dispecement panern generation 

-. . - 
/ . 

/Ball screw Fdlower 

I 
Fig. 3.46 Mechanical Cam and Electronic Cam 

In the example of Fig. 3.46, the 1st axis of Servo number 1 is used. If the module number and the 
axis number are different, refer to 1.3 "Servo Number and Servo Parameter Register Number" and 
change the register number. 
For details of the register (OWDTO), refer to Chapter 5 "Servo Parameters." 

Applying phase control, a n  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). 



3. EXPLANATION OF WNCTlONS AND USER PROGRAMMING EXAMPLES 

Figs. 3.47 and 3.48 show block diagrams for the phase control loop and the electronic cam control loop. 

Fig. 3.47 Phase Control Loop Block Diagram 

CPu module 

- -- p-~~ - - ~ ~ ~~ 

I CPU module SVA module I . 0 >.-. 

SVA module -1 , Servodriver 
NPEP 

,-----L------------._____/____________________----._____/____________________- , It the phase reference generation operation disabling (bit 7 of: 
OWCOOO) is turned ON integrated line is cut. 

\ - - - - - - - - - L - - - - - - - - - - - - - - - - ,  

Fig. 3.48 Electronic Cam Control Loop Block Diagram 

Standard speed - 
reference senings , 

d 
PPB 

Phase onset 
sening i 

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 : NR = 1500 rimin 
Feedback pulse resolution : FBppr = 8192 ppr 
DIA output value at  100% of speed : 6 V  
DIA output value a t  100% of torque limit : 3 V 

The above servo parameters are set on the Fixed Parameter Setting screen of the CP-717. 
In Figs. 3.47 and 3.48 
Deviation error detection value : 65535 pulses 
Speed offset value : 0% 
Proportional gain : 250.0 
Integral time : 0.0 s 



Figs. 3.49 and 3.50 are examples of using a programminglanguage to show the control loop hlo 
diagrams in Figs. 3.47 and 3.48. 

n 
l - o o o @ '  2 OWCOIA 

.?LIMP 
kz32767 3 OWCOO2 

(32767: for VS-866) 

ONBlT N-OT 
SB000004 OBC0012 
H t I 0-I 

P-OT 
OBC0013 

V - 1  

DEND 

Speed offset value (NCOM) 

Deviation error detection value (EOV) 

Proportional gain (PGAIN) 

1nteg;al 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-09,  positive overtrav 
(P-OT) and other references for the driver 

Fig. 3.49 Initial Settings (DWG A04) I 

! 

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 when the CP-9200SH is turned ON 
This i s  the same as the method of creating a user program in DWG.A and initializing settings. Thl 
method of setting initial values in-the servo parameter setting screen and saving them is recommended 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

PREPARE RUN 

Phase reference 
t-MLo3030 

Displacement pattern Displacement X 
FGN MA03050 =) ML03020 

 isp placement X Previous value Amount of 

kbU-03020 - ML03024 
chan e 

=+ MLoYo22 

I Run command 
MI3010020 

Amount of change WGAJN 

'osition BIAS Displacement X PHBIAS 
IkML03032 1 [ + ~ ~ 0 3 0 2 0  I I+ OLC0161 
)isplacement X Previous value 
FML03020 * MLQ3024 

DEND 

Turn the phase control mode ON 
Turn the phase reference generation operation 
disabled ON. 
Compute the speed scaling constant (K.3). The 
set value of the high-speed scan: SW00004 

NR X F B ~ ~ r  Denominator* : MW00040 -.+ 
6 0 ~  lo4 Numerator* : MW00041 * Reduce a fraction so that the result is 

within 1 word. 
NR = Rated motor speed 
FBppr = Number of feedback pulses 
n = Pulse multiplication factor (1, 2, or 4). 

Feed forward gain [100001100%] 

Run command to the driver (RUN) 
When MBOlOOlO is turned ON, phase control 
is begun. 

The displacement (pulse) for the phase 
reference is read from the FGN function. 

Dlsplacsmenl X I 1 2 z e  1 
The FGN panem is preset. 

Amount of change [pulse] per scan. 

When the run command MB010020 is turned 
ON, the axis moves a t  the standard speed 
NREF. When i t  is OFF, the standard speed 
NREF stays a t  "0." 

Standard speed reference setting [0.01%] 

Phase.offset setting [pulse] 

Displacement (pulse) for the phase reference 
Previous value [pulse] 

Fig. 3.50 Phase References (DWG H04) 

The example of Fig. 3.50 is simplified, but actually each register type can be freely controlled with a 
user program. 



3.4.5 Zero Point Return 
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 systei 
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 poir 
area are used to determine the zero point. 
For zero point return, the method using the motion command (available for CP-9200SH version 8792 
90000 -SO200 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 point return is selectid while using the absolute encoder, position control with the zer 
point offset (OLOO 06) 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 zeropoint retur 
direction selection (ZRNDIR). 

When zero point ieturn has cdmileted, 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. 1f 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 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 Servo Parameters for Setting" and 5.1.3 "List of Servo Parameters for Monitor." 
Zero point return for each axis is performed with the following procedure. 

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 approach speed (OWCOOA), the creep speed (OWCOOB), the linear acceleration and 
deceleration times (OWCOOC, OWCOOD), the position loop gain (OWCOlO), 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 a t  Bit 0 of OWC001. The axis will move to the direction 
specified by the zero point return direction selection a t  Bit 9 of OWC000. 

When the zero point retum 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 (Dl 

signal input through LIO-01 module, etc.) to the zero point deceleration point limit 
switch LSDEC (BitF of OWCOO1). 

The point a t  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 i t  overran the zero point a t  creep speed in the direction 
to the zeropoint, and then stop a t  the zero point. You can also set the zero point offset value. 
(If the offset value of the zero point is set to 100, the position data becomes 100.) The zero 
point offset value can be set with the servo parameter (OLC006). 

When the axis enters the positioning completion range, the zero point returning completes. 
After completing the zero point return, the zero point return completion signal ZRNC (Bit F of 
IWC000) 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. 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

r------------ 1 a Set the servo fixed parameters. 

0 
L------ 

r-----: r----7- ----- @ Select zero pmnt return mode (ZRN) 
L------ J 

the zero point direction. 

turns from ON to OFF, and the zero 
point pulse is detected. 

at the point of zero point. 

+ 

Direction specifled in the zem point 
return direction (ZRNDIR) 

@ 

RUN a 
- 

When LSDEC turns ON, decelerate to 
creep speed. 

7 1  The boxes with solid lines are actions the system performs. 
[ 1 1 The boxes with dotted lines are settings the user makes. 

Fig. 3.51 Zero Point Return Block Diagram 

I 

(Notes) 1. After turning the power ON, in  some cases in area B, the machine will not be able to 
return correctly. Always-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 he calculated with the following 
formula. 

3. After detecting the zero point, an zero point overrun distance is needed (the width until 
deceleration to stop). 



Ts (s) = high-speed scan set value (ms)11000 
f (I&)'= k X {NR X n X FBpprtlGO 

'K : Weight of one pulse (mlpulse) 
'NR : Motor rated speed (rlmin) 
.FBppr: Feedback pulse resolution (ppr) 
'f . : 100% of speed ( d s )  
'n : Pulse multiplication factor (1,2, or 4) 

t (s) =linear acceleration and deceleration time (s) 
a (mlsl= Wt 

a : acceleration and deceleration time constant (mls2) 
If we make the above substitutions, the following is derived: 

L = 112 . a (2 X Ts)' = 2 a Ts2 

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

va = f X Va1100. 
L 2 112 . {va21 a ) 

The ciiteria for the zero point overrun distance (x) can he computed with the followine. I - . . formula. 
If we take Vc = creep speed (%), then the following can be derived. 

vc = f x Vc/100 
x = 112 . {vc21 a ) 
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Example of a user program 

Fig. 353 Example of Zero Point Return Pattern 

<Assumed conditions> 
Motor rated speed : NR = 3000 rimin 
Feedback pulse resolution : FBppr = 2048 ppr 
DIA output value a t  100% of speed : 6 V  
DIA output value at  100% of torque limit : 3 V 
The above servo fixed parameters are set on the Fixed Parameter Setting screen of the CP-717. 

In Fig. 3.53 
Approach speed 
Creep speed 
Linear acceleration time 
Linear deceleration time 
Zero point offset 
Positive torque limit 
Negative torque limit 
Positive speedlimiter 
Negative speed limiter 
Position loop gain 

: Napr = 20% 
: Nclp = 10% I 

: NACC = 1 sec 
: NDEC = 1 sec i 

: ABSOFF = 100 pulses 
: TLIMP = - 100% (100% for VS-866) 
: TLIMN = 100% 
: NLIMP = 130% a 

: NLIMN = 130% 
: Kp=50 

?'he limit switch signal width inputs two times or more of the high-speed scan set value. 
In this example, the SERVOPACK at  the 4th axis of module number 1 is used. 
If the module number and the axis number are different, refer to 1.3 "Sewo Number and Servo 
Parameter Register Number" and change the' register number. 
For details of the register (OWOOOD), refer to Chapter 5 "Sewo Parameters." 



3. EXPLANATION O F  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 * OLCOCG 
NAPR 
=+ OWCOCA 
NCLP * OWCOCB 
KP 
=+ OWCODO 
EOV * OWCOCF 
PEXT * OWCOCE 
NACC 
=+ owCoCC 
NDEC 
=+ OWCOCD 

., , 
DEND 

zero point offset (ABSOFF) 

Approach speed (Napr) 

Creep speed (Napr) 

Position loop gain (Kp) 

Deviation error detection value (EOV) 

Positioning completion range (PEXT) 

Linear acceleration time (NACC) 

Linear deceleration time (NDEC) 

Positive torque limit PLIMP) 

Negative torque limit (TLIMN) 

Positive speed limiter (NLIMP) 

Negative speed limiter (NLIMN) 

SB00004: Normally ON contact 

Negative overtravel (N-OT), positive 
overtravel (P-OT), and other contact 
instructions to the driver 

Fig. 3.54 Initial Settings (DWG A05) 

In the example of Fig. 3.54 the user program is created in DWG.A and initial settings are made, but 
after setting initial values in the Fixed Parameter Setting screen of the CP-717, by pressing the "Save" 
key, the initial values of the sewo 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 setting initial values in the 
servo parameter setting screen and saving them is recommended. 

RUN 
OBCOClO I 

DEND 

Turn the zero point return mode "ON" 

IBO0100: limit switch signal (DECLS) 

Run commands to the driver (RUN) 
When IBOOllO is turned ON, zero point return 
starts. When zero point return action is 
completed, the zero point return completion 
signal IBCOCOF (ZRNC) is turned ON. 

J 

Fig. 3.55 Zero Point Return (DWG H01) 

The example of Fig. 3.55 is simplified, but actually each register type can be freely controlled with a 
user program. 



3.4.6 Absolute Position Data Read Out from Absolute Position Encoder 

When the absolute position encoder is used, the SVA module reads the absolute position (currer 
position) from the absolute encoder when the power is turned on. Motion control is executed with thi 
current position as the initial value. However, there are cases you want to change only the servo drive 
without turning off power to the CP-9200SH, such as when the servo driver fails. In these cases, afte 
changing the servo driver, it is necessary to read the absolute position from the absolute encoder. Th 
SVA module can read the absolute position from the Yaskawa absolute encoder without turning th 
power of CP-9200SH off to on again. 

This is performed with the run command (RUN: Bit0 of OW0001) in an OFF status, by turning ON th 
absolute position read request (ABSRD: Bit A of the OWoj 00). 
When reading the absolute position from the absolute position encoder is completed, the absolut 
position read completion signal (ABSRDC: A of the IWn000) 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 th 
fourth axis, but cannot be executed simultaneously. If there are simultaneous requests for absolut 
position data read on two to four axes (more than two a t  the same time), they are executed in orde 
from the smallest axis number. 

The register number is for the 1st axis of the module number 1. If the module number and the axi 
number are different, refer to 1.3 "Module Number and Servo Parameter Register Number" and chang 
the register number. 
Absolute position data during operation are read with the following procedure. 

3 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 A n  command (RUN) OFF, if you turn ON the request command for absolute position 
data read out ABSRD (Bit A of OW00 OO), 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 
position read completion signal ABSRDC (Bit A of IWM 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 ILCO10, and 
the initial incremental number of pulses to ILC012. 
If an error is detected, four retries are attempted. If it stilldoes 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 WNCTlONS AND USER PROGRAMMING EXAMPLES 

r------------ a Turn  the  run  command (RUN) OFF. 1 

- - - - - -JI_ - - - - - 
@ Turn  t he  request for absolute position 1 I da t a  read (ABSRD) ON. I 

L ------------ J 

@ Absolute position da ta  i s  read out  from 
the  absolute encoder , 

Absolute position read completion I s ~ e n a l  (ABSRDC) i s  turned ON. I 

Axis control 'OFF' status 
IUI " 1 

1: 

A1SWC I 
r U ~ o n  normal com~letion 

----- A 
@ T u r n  the request for absolute position 1 

da t a  read out (ABSRD) OFF. 
L ------------ J 

. ~ ~~~~ 

PGER (Bit 4 of IWC000): OFF 
ILCOlO : Cumulative number of rotations signaled horn 
the absolute value encoder 
ILC012 : Initial incremental number of pulses 
signaled from the absolute value 
1LC008 : New current position. 

Upon abnormal mmpletion 
PGER (Bit 4 of IWC000) : ON 

1 7  The boxes with solid lines are actions the system performs. 
C 1 1 ] The boxes with dotted lines are settings the user makes. 

Fig. 3.56 Absolute Position Data Read Out Block Diagram 

H Example of a user program 
Fig. 3.57 shows an example of a program f lowchar t .  

NO 
Sewo driver side 

T 
Run command (RUN) OFF 

(Next scan) 

+ 
Remove the cause of the trouble 

Turn the request for absolute position data 
read out (ABSRD) OFF. 

Fig. 3.57 Example of Flowchart for Reading out Absolute Position Data 



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 informe 
signal. 
For details of the register (OW0000), refer to Chapter 5 "Servo Parameters." 

:d with an ALARh 

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. 

END 

PGER 
IBC0004 

ELSE 

END 
IEND 
IEND 
DEND 

IBC0013: SERVOPACK ALARM signal (DI3 

Here the  SERVOPACK ALARM signal i 
connected for detection of SERVOPACK powe 
cut off. 

DBOOOOSO: Absolute position request signal 
This uses a push button. , 

When the SERVOPACK power is turnem 
"ON" from "OFF and the RUN comman 
(OBC0010) is "OFF", pressing the pus: 
button (DBOOOOSO) turns the absolut 
position read-out request (OBCOOA) "ON. 

When t h e  absolute position read  out  i s  
completed (IBCOOOA is "ON"), the absolute 
position read out request (OBCOOOA) and other 
signals are reset. 

If while reading out absolute position data, an 
error (IBC0004 is "ON) occurs, perform PG 
error occurrence process, and investigate the 
cause of the problem. 
If absolute position data read out concludes 
normally, perform "RUN sequence process, and 
restart operations. 

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 regikter type can be freely controlled with s 
user program. 

3-80 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

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

The DI latch detection is the function for storing (latcKing) 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 (ILCOOG). In addition, the DI latch completion 
signal DIINT (Bit B of IWC000) turns "ON". 

@ Turn the DI latch detection request DIINTREQ (Bit D of OWC000) OFF. 

Count register of 
the counter O 

(- ) 

Dl latch detection request - I  @ 
( l e c m e )  

Fig. 3.59 Dl Latch Detection 

I /  I Hardware latch 

:., 
1 p s or more 

/ 

Dl latch eornplctii signal 
(OecwoD) 

External latch signal 
Monitor for the position at 

, 
Dl detection (ILCWS) f PINT 

I I I 



I Turn the Dl h u h  drtccuon request 
I 

DIINTRI.:Q (OIICOUOL)) " O S .  
L J 

I (DI latch enabled state) 

Connect the external signal which is 
used as Dl latch detection signal to the 
connector of the corresponding SVA 
module connector. 

+ 
I The current position is stored in memory in I 

the D1 detection position monitor PINT 
(ILC006). 

(Dl latch disabled state) 

I D I  latch eomdetion s imal  DIINT ~~BCOOOB)I - 
turns "ON". 

I 

I Process+g program which used the D1 ' 
I detection position monitor PINT (ILC006) I 

is executed. 
L------ 

I - - - - - -~  r------ I ------ 
Turn Dl latch detection-request 1 

DIINTREQ (OBCOOOD) " O r .  
L------ 

I - - - - - - ~  

7 1  The boxes with solid lines are actions the system performs. 
[ 1 1 1 The bores with dotted lines indicates items the user creates with a user program. 

Fig. 3.60 Dl Latch Detection Process 

Example of a user program 

SVA module vf CNl-42 TP s;-+ PIL h a r d w a r e  l a g  t i m e :  a p p r o x i m a t e l y  40 p s 
M i n i m u m  p u l s e  w i d t h  for  PIL: a p p r o x i m a t e l y  1 p s 
Dl latch s o f t w a r e  detection lag time: none 
(NOTE) Since each axis may b e  independently latched, even 

if all four axes a r e  latched at t h e  s a m e  t ime,  it is t h e  
s a m e  as if only 1st axis  w a s  latched. 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

Sensor position 
MLlOOOO 

Processing program which uses ML10000. 

DI latch detection confirmation 
[The sensor signal closes, and the current 
position is stored in memory at ILCOOG.] 

ILCOOG is stored in the register (ML10000) for 
internal processing. 
The DI latch detection request resets. 

1 
Fig. 3.61 Dl latch Detection User Program Example (DWG H01) 



3.5 Coincident Output 

Coincident output is the function of outputting a coincident output signal when the predetermined 
coincident detection setting and the current value of the counter coincide. 
The coincidence output function can be used in the reversible counter, the interval counter, frequency 
measurement, or the-basic counter. 

I 
. , . . 

(Note) 
The coincident output function is enabled only when "pulse" is selected for the reference unit 
selection (Bit0 to 3 of servo fixed parameter No.17). 

... 

The coincidence output function performs as follows. 
@ Set the "Coincidence detection function use selection" to "Use (=I)" on the Fixed Parameter Setting 

screen of the CP-717. 
@ Set the coincident detection set value (OLC008). 
8 Turn the coincident detection request (Bit E of OWC000) "ON. 
@ At the point where the coincident detection set value and the current value of the counter coincide, 

the coincident output signal turns "ON," and is output (D05). The coincident detection signal 
(BitE of IWC000) is turned "ON". 

@ The coincident detection request (Bit E of OWC000) is turned "OFF." 
When the coincident detection request is turned "OFF", the coincident output signal (D05) and 
the coincident detection signal (Bit E of IWC000) are turned "OFF". 

Coincident point detection value 
COINDAT 

Coincident output signal I I 
CO ,@ 

Coincident detection request I 

Fig. 3.62 Coincident Output 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

1 3.6 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 
AID 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 AID 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." 

1 3.6.1 Pressure Control Using M 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 AID converter for pressure control. 
Using this torque monitor as input, by creating a control loop with a user program, pressure control 
can be implemented. 

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. 

1 CPU module 

lWowo Gain 

I I u 
Fig. 3.63 Example of Controlling Pressure 

<Assumption> 
Servo driver : VS-866 
Control mode : Torque control 
Input of voltage : Torque monitor input (AID 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 AID converter for pressure monitor 
input, set the input voltage at the torque monitor (AID) 100% to 10V on the Fixed Parameter Setting 
screen of CP-717. 



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. 

DW00000 :Pressure (pressure monitor input X gain) 
DWOOOOl :Target value 
DW00002 :PID input value 
DW00003 :PID output value 

AFB APV 
FIWCOOE X 115 + 100 3 DWOOOOO 

ASV PIDOUT 'IREF 
FDWOOOOl+DW00003 OWCOlB 

NLIM 
l+3w 3 OWCOlC 

ONBIT TSEL 
SB000004 OBCOOll 
H I  M 

DEND 

Gain (K) = 1.15 

The PID operation uses the PID command in 
programming. 
Refer to the CP-9200SH Programming Manual 
(SIE-C879-40.3) for information on PID 
commands. 

Setting torque references 

Speed limit setting (NLIM) = 50% 

OBC0011: DO1 is connected as the torque 
control mode reference (TSEL). 

Fig. 3.64 Position Reference (DWG H03) 

The example of Fig. 3.64 is simplified, but actually each register type can be freely controlled with a 
user program. 



~ 3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

1 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 (ILOO08). In 
general for the case of indexing mechanical position from the feedback pulse (current position: ILm 
08) of the motor, this can be found from equation a. 

I The remainder of: 

1 Feedback pulse - zero point position is the mechanical axis current position pulse ... 
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 a the operation is not realized. In the CP-9200SH since the feedback pulse (current position) is expressed 
in 32 hits, equation @ is no longer realized at  the point of changing from +F1-1 - -Z3' (Refer to Fig. 
3.65). 

0 - % When operating by equation Osince it slips by lhis amount, lhe 
operation cannot be realized. 

Fig. 3.65 Feedback Pulse 

To cancel this, use not division but subtraction. 
These are summarized in user functions so they can be used on any axis. By doing this, it becomes even 
more generic, and easier to use. Fig. 3.66 shows function definitions. 

= =a L-REG B-VALUE - 

L-REG ==a 

L-REG ===, 

Fig. 3.66 User Function Definitions 

3-87 

mc-010 

IN-01 OUT-01 
O-MEM M-POS 

IN-02 
FBP 

IN-03 
CYCLE-P 

WORK 
MAxaxx 

: 



Table 3.14 gives the input and output IIF, and Table 3.15 the work register contents of MAmm used by 
the user functions. 

Register No. 

Zero point I B-VALUE I Set "ON" to store the zero pomt m 
memory memory 

Table 3.14 Input and Output UF 

Feedback pulse L-REG I I Motor feedback pulse (current position) 
usually 1-08 is input. 

Contents Contents 

Mechanical axis L-REG I I The mechanical axis position isoutput by 
position number of motor axis pulses. 

Data format 

Machine one cycle 
pulse 

Table 3.15 Work reaister 

L-REG Set number of pulses per mechanical axis 
1 cycle. 
(For example. the number of pulses 
between 0' and 360' on the mechanical 
axis.) 

Register No. 

Work 

AWWOOO Bit information Bit data I Content. 

ALOWOl 

AU)OW3 

Data format Contents 

Zem point 
memory 

Z e b  point for 
operation 

Double- 
length 
integer 

Double- 
length 
integer 

When the zero point staring operation is 
perforbed (XBW0000 is "ON"), the 
feedback pulse (XL00001) is stored. 



3. EXPLANATION OF FUNCTIONS AND USER PROGRAMMING EXAMPLES 

An example of a user function program is shown in pig. 3.67. 

'osition computationY 
FBP 0-POS-C 
I-XL00001 --AUW)003 

M-POS-C CYCLE-P+ 
I-nooool 2xLmoo3 

IFON 

M-POS-C CYCLE-P+ 
I-YL00001 --XU0003 

IEND 

M-POS-C 
FYL00001 < 00000 

IFON 

M-POS-C CYCLE-P+ 
kYL00001 ++XL00003 

0-POS-C CYCLE-P+ 
FAL00003 --XL00003 

IEND 

DEND 

M-POS-C 
* Y r n l  

M-POS-C 
* nooool 

M-POS-C 
* YLOOOOl 

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) 



Fig. 3.68 shows a DWG program which calls a user function program. 

"Mechanical axis 1 cycle SET [pulse]" 

Operation 

Zero point memory 

IzqTL 

Mechanical CPY 
FMLOm10 = = * 

DEND 

IN-02 
FBP 

IN-03 
CYCLE-P 

Mechanical lCYP 
~ ~ ~ 0 2 0 1 0  

IN-1 om-01 Mechanical position 
0-MEM M-POS = =* MLO2012 

Fig. 3.68 DWG Program (DWG.Ll0) 

Number of pulses for the machine I 
cycle Lpulses]. 

Mechanical axis position detection 

Mechanical axis position [pulse] 

ILCOOS: 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. 





4. CONTROL BLOCK DIAGRAM 

Sped limiter 

Servo drive 

-1: Available for CP-9200SH version No.81921-9000 
0-SO110 and later 

' 2 :  Available for CP-92WSH version No.87921-9000 
0S0120 and later 

'3: Available for CP.9200SH version Na.87921-9000 
0-S02WO and later 

Absolute encoder 

4-3 



5. SERVO PARAMETERS 

5 SERVO PARAMETERS 

This chapter contains classification and functions of servo 
parameters. Use these lists when setting servo 

parameters. 



5.1 Servo parameter list 

The parameter specifications are the same for each axis. Each axis (1 to 4) register number is tl 
register number from the table with the offset number added to it. The offset (axis ofs) of each axis 
(axis number- 1) X 40H (64 words). Also, the register number 'W' 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 eal 
setting item, if data outside of the setting range is set, operation is 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 
(i, j) in user programs with care. 

(Example) 
With b IW(OW)COOOi, 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(0W)COOO to IW(0W)COFF. Where i 2 256, it can not be correctly rer 
out. 

5.1.1 Servo fixed parameter list 
These are 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 tl 
CP-717. 

11 .-4 
The servo fixed ~arameters can not be chanced when the current value of Bit 0 of "Servo drive n 

I I 
11 

command (owO~OI)" is "ON". Note that changing the servo fixed parameter initializes items suc 
as the current information. 



5. SERVO PARAMETERS 

Table 5.1 Sewo fixed parameter list 

Name 

rir U L  selection 

ISESELI 

G input s i p 1  form 

lectian 

GSEL) 

dirsdion for when 

absolute ".he eocodl. ia 

PULMODE) 

(CNTMODO 

$=--- Fedback pulaes per 

revolution setting 

setrinr for when speed is 

settinz for when torque 

limitis I M X  

when speed manitor (Am) 
is 1WA 

W I I  

Setting 

l o r 1  

Default = 0) 

(Default =O) 

(Default = 0) 

9: CPlSEL 

(Default = 0) 

mefault = 0 

If02 

M " b  = 01 

' o r ,  

Default =o) 

Lo6  

Default = 6 )  

to3 

DoBult = 3) 

Lo 320M 
Default = 3WO) 
to 65532 in mulliplea of 

(Dcfau11= 2048) 

to 10 

Default = 6) 

Lo 10 

Default = 3) 

to lo 
Default = 6) 

Meanings Mode for which data i s v a l i d  I 

Position control mode 1 

1: Used 

0: +5V diffelential input 

1: +I2 V p"ll.up type mu-r 

selection = 
0: Positive kit 

1: Negative lo& 

C puke input signal pohily 

1: Sign method (Double) 

2: Upmorn  method (Single) 

3: U f i m  method (Double) 

4: AIB meulod CaingIeI 

5: AIB method mouble) 

1: In*nal mu"- 

2: Frequency measurement 

Note: Set the value before 

Seleetlon to use motion mmmanr I I 
( O w m  20) valid .2 

(continued) 
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Table 5.1 Servo fixed parameter list (Cont'd) 

Name Setting Meanings 

l i l  v 
W u l t  = 3) 

0: DnNTlop"f signal 

Default = 0) 1: C pulse kput signal 

r 0: COINSEL Seleeioa lo ura mimident 

@fault = 0) defection fumcion 
0: NOT USE 

- 
(D&"lt=o) ' . 

7: MCMDSEL I. Selection to uae motion mmmand 

a k 6 u l t - 0 ,  1: code' 0: NOT USE 
1: USE 

8: CCrnSEL 

lo  to 15: Not used - 
(Default = 0) ! 

lo3 I. O X I  (1=1Hz) 
1: XI0 (1=0.1 HZ) 

3: XlWO (I=0.W1 HO 

0: Normal operation mode 

Default = 0) 1: Simulation mode ( 0  output) 

(with output) " 

1: mm 

2: dce 

3: inch 

I: USE GEAR I EL& sear selection 

I: Valid 

5: PMOD-SEL Axis selection 

mefault = 0) 0: finitelen& ..ria 

(Default = 0) 0: h a l i d  

7: USF,SWMP s,n limit m i t i v e  direction) 

0: Invalid 

1: Valid 

akfault = 0) selection 

0: Invalid 

1: valid 

(continuec 



5. SERVO PARAMETERS 

Table 5.1 Servo fixed parameter list (Cont'd) 

Name 

position 

amount of abaolue 
anmdv 

Setting 

I (Default = 0) 
l l a 5  

10 65535 

Delault = I) 

to 65535 

Default = 1) 
to2"-L 

kfeu1t = 3W000) 

Meanings 

I: Valid 

Dselaration ls reversing mt~t i i i  

kt the number of digits below 

lsimal point fmrnference 

ep.) When the number of digits 

h l o x d e i m a l  point is 3. 

mm: lrefuencsunit 

= 0.001 mm 
dap: 1 referenee unit 

= OW1 dcg 
k h :  1 rdmrueunit 

= 0.001 k h  

I,' the uttinge or t h  parameta 
,nd Zeferemr "nil aelecfiii (refa 

o the .em hred parameter 

l o . l V ,  the minimum reference 
snitis dstumioed. However, the 

ni-um reference unit for pulse 
l not innvenced by this 

mameter 
= I  referenre unit 

= 1 reference "nit 

ielection to use motion mmmsr 
code (OBm 008) 'I 

Motion mmmand code 
(OWm 20) valid " 

(continued) 
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Name 

Table 5.1 Servo fixed parameter list (Cont'd) 

Setting Meanings 

0: DECl signal (with witch 

width) + C p u k  

1: Not used 

2: Not used 

3: Cpvlre 

4: Not used 

5: Not "red 

6: DECZ signal (without -tch 

width) + C pulap 

7: DECl s i d  (with switch 

width) + ulT firnit for Lero 

point refur") l i d  + c +"h 
mi is valid only when the motion 

mrnmand (OWmZO) Ui used for 

the r a o  pointreturn PET? .  
l = 1 referern "nit 

'I: Available far CP-9ZOOSH version No. 81921.90000 -SO110 and later 
'2: Available for CP-920dS~ version No. 81921.90000 -SO200 and later 
'3: Available for CP-9200SH version No. 87921.90000 -SO206 and later 

Selection to use motion mmrnant 
m l e  (OBm008) '? 

Motion command w d e  
(owm 20) valid '? 



5. SERVO PARAMETERS 

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 a t  the head of high-speed scan. Only setting the parameters in 
this register range allows the motion control. 

,~ .~~ 

Kepsters of different module numbers are not continuous. 
If the module numher 1s the same, the registers between the axes arc continuous. Use subscripts 
(i, j) in user programs with care. 

(Example) 
With kIW(OW)C000i, where i = 0 to 255, the register number can he 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(0W)COOO to IW(0W)COFF. Where i 2 256, it can not he correctly read 
out. 

Name 

un mode 
!tting 

LUNMOD) 
lit 

- 

Setting %iSter 
No. 

Table 5.2 List of Servo Parameters for Settings 

Mode for which data is valid 

Position mntrol mode 

wm 

Meanings 

7 
- 

00 

7-T 
- 
- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

. 

- 

A 

I Selection ta use motion mmmand I I I I 

HTEST Phase control test signal 

)efault= 0) 

CR 

made change 'I' 

'RSREQ Count value preset request " 0 
Default = 0) 

MNTREQ Dl latch detection request' 0 0 0 0 0 0  0 0 0  
kfaua = o) 

(continued) 
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Table 5.2 List of Sewo Parameters for Settings (Cont'd) 

Name 
- 
Legister 
No. 

(Default = 0) 

15 RESET Phase contml integration reset 0 
(Default = 0) 

ni 

Setting 
Range 

m made 

tting 

UNMOD) 

:rvo drive run 

mmand 

tting 

VRUNCMD) 

o RUN 0 0 0 )  Sewo "ON 

(Default = 0) 

General-purpose DO 

(Default = 0) 

2 DO2 General-purpose DO 

(Default = 0) 

5 l c ~ ~ c ~ ~ ~ l ~ ~ o l n c i d e n t  detection signal or general 

12 USE-BUF Position reference value selection " 
(Default = 0) O: OLm 12 

1: -Position buffer 

13 SPDTIPE Speed reference value selection " 
(Default =O) 0: For rapid feed speed. OLm22 is 

valid. The unit bf approach speed 

(OWmOA) andcreep speed (OWE 

00) is 1 = 10" reference unitlmin. 
1: Far rapid feed speed, OWm 15 is 

valid. The unit of approach speed 

(OWmOA) and creep speed (OWE 

OB) is 1 = 0.01 % 

14 XREFTYPE Position reference type 

(Default = 0: Pasi t ib reference (OLm 12) by 

0) absolute position type 
1: Position reference (OLm 12) by 

adding incremental value type 

15 ~LSDEC l ~ e m  point return deceleration paint 

(Default = 0) limit switeh signal 

wm02 1-  32768 t o l l  :o.01% xitive side 

rque limit 

:tting 

'LIMP) 
egative side 

mmpe limit 

!tting 

ZlMM 

1 - 3 0 G =  - 300.00%) 

(Default = 

32767 (3WW= 300.W%) 

(Default = 
30000) 

(continued) 



5. SERVO PARAMETERS 

Name 

'ositive side 

peed limiter 

VLIMP) " 

Iegative aide 

peed limiter 

iLINMN) '' 
em point offse 
or counter 

reset data 

LBSOFF, 

aincident 

stfftion set 

due  

:OINDAT) 

ppmach speed 

:ttmg 

Japr) 
r e p  speed 
!tting 

Jc~P) 

near 

celeratian 

ne 

IACC) 

near 

eeleration 
"e 

IDEC) '9 

mitiming 

mpletion 

w e  

EXV 

:viation e m r  

teetion value 

0'0 

Table 5.2 List of Servo Parameters for Settings (Cont'd) 

Setting Meanings I------ 
1000) 

In units of pulse. 1 = 1 pulee. 
efault = 

efault = 

l 
a 32767 The unit differs depending on the 
efault = speed reference value selection ( O B a  

-4 om).  " 

a 32767 When the speed referenee value 
efault = selection = '0". 

I = 1W reference unitlmin 

(n = number of digits below decimal 

point) 

In units of puke: 1 = 1000 pulsedmin. 

In units of mm: 1 = 1 mmlmin 

In units of deg: 1 = 1 deglmin 

In units of inch: 1 = 1 inchlmin 

When the speed reference value 

selection = 1. 
1 = 0.01 % (1000= 10.00 %) 

In zem point return made. 

efault = (3W = 0.300s) 

Selection to use motion mmmand I 
Made for which data is  valid 

Position mntml mode 

code ( O B m  008) '3 

Motion command code 
(OWm 20) valid '3 

1 

(continued) 
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Table 5.2 List of Servo Parameters for Settings (Cont'd) 

o 

5 

B 

7 

B 

9 

0 

1 

2 

3 

4 

5 

- 
Setting 
Range 

Name 

Position Imp 

gain 

O~P) 
Feed forward 

gain 

0 
Position 

reference 

setting (XREF: 
or Position 

buffer number 

Averaged 

number of tim< 

MUM) 

S p e d  referem 

(NRED "' 

Phasa offset 

(PHBIAS) 

Speedoffset 

BICOM) 

Ropartional 

gain 

(R.) 
Integration tir 

(Ti) 

Torque 

reference 

(TRED 

Speed limit 

(NLW 

Mode far which data is valid 

I w m u  otozoo 1 = 1 %  

(Default = (10 = 10 %) 

DLm 12 - 2" to 2" 1 = 1 reference unit 

In units of pulse, 1 = 1 pulse 

(Default = When position reference value 

selection (OBmOlC) = 1, position 

Ibumer number (I to 256)" I 
) W n  14 i ( l )  In pasmon contml mnde when sped  mnrml 

mode and motion mmmand are invalid. S - e w e  

(averaging travel) time mnstant 

0 to 255 (1 = 1 time) (0 = 1 =No averaging) . . . . . . . . . . . . . . . . . . . .  - 
Bit4 to 7 of OWm21 are "2". S-mrve 

(averaging wave]) time constant " I 
acceleratiaddeeelelsition time mnstant 'a 

0 to 32767 (1 = 1 ms) 

3Wm 15 - 32768 to 1 = 0.01 % 

32767 (5000 = 50.00%) 

(Default = 

0) 

OLm 16 - 2" to 2" l=l pulse 

- 1 

(D&ult = 

(Default = 

(Default = 

Select~an to use motion commanl 1 I code (OBUl008) " 

(continued) 



5. SERVO PARAMETERS 

Table 5.2 List of Servo Parameters for Settings (Cont'd) 

Name 

ias speed for 

rponential 

:eelerationi 

xeleration 
lte* 

CXBIAS) '' 

ffwt pulse 
'ULBIAS) 

otion 

mmand mde 

ICMDCODE) 

otion 

mmand 

ntml flag 

ICMDCTRL) 

Setting Meanings 

to 32767 1 = lW reference unitlmin 
kfault = (n = number d digits below decimal 

p in t )  

In units of pulse: 1 = 1WO pulseslmin 

In units of mm: 1 = 1 mmlmin 

In units of deg: 1 = 1 deglmin 
In units of inch: 1 = 1 inshlmin 

Z1' to 2" 1 = 1 pulse 
1 

kfault = 

to 65535 0: NOP (No command) 
lefault = 1: Positioning (POSING) 

2: External positioning (EXJOSING) 
3: Zem point return (ZRET) 
4: Interpolation (INTERPOLATE) 
5: Interpolation end segment 

(ENDOFJNTERPOLATE) 
6: Interpolation with position 

detection (unction (LATCH) 
7: Constant speed feed (FEED) 

8: Constant step feed (STEP) 
9: Zem p i n t  setting ( Z S W  
10 to 65535: Not used 

node for which data is valid 

election to use motion mmmand 
code (OBm 008) '' 

Motion command code 
(OWm20)  valid 'J 

Valid when SVCRUN (lBm 
W8) is "ON and "In machine 

lock (IBm 170)" is "OFF. 

vhen Bit7 (selection to use  motion command code) of 
iewo r u e d  parameter  No. 14 "Additional function 
election" i s  se t  to "USE" a n d  in the position control 

node ( O B m 0 0 2  i s  "ON") a n d  with the motion 
ommand valid ( O B m  008 i s  "ON") 

Vote) The interpolation end segment i s  for system 

use. Normally i t  is not used. 

1: Erpnentisl filter (Exponential 

acceleration/deeleration) 

(continued) 
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Table 5.2 List of Servo Parameters for Setting 

Setting 
Range 

Legisten 
No. 

Meanings 

:Iection to use motion command 
code (OBUJ008) 

Motion command code 
(owm 20) valid '$ 

otion 

mmand 

ntrol flag 

ICMDCTRL) 

LO NCOMSEL Speed mmpensation s t  position 

(Default = mntrol (OWm 18) valid " 

(Default = 

12 LMTI. Reversed mtation side limit signal for 

(Default = zero paint return " 

10) 
13 LMYR Forward rotation side limit signal for 

(Default = zero p i n t  return 

10) 
14 BUF-W Write in position b&r 

(Default = 0: No pmeasing 

10) 1: Write 
15 IBUF_R IRead out position buffer .' 

0 4- Rapid feed 

0) 1: Read 
12 10 to 2" - 1 11 = 1P reference unit lmin 

(Default = (n = number of digits below decimal 

0) point) 
. , In units of pulse: 1 = 1000 pulseslmin 

In units of mm: 1 = 1 mmlmin 

In units of deg: 1 = 1 deglmin 

In units d inch: 1 = 1 i n a m i n  

6m 24 - 2" ta zZ1 1 = 1 reference unit 

In units of pulse, 1 = 1 pulse 

(Default = 

. ~ 

lLm26 : 2" to Z5' 1 = 1 referenee unit 

- 1 This is for system use. Normally 

(Default = set to "0". 

positioning 

travel distance 

(STOPDIST) 'I 

10) 

ILm28 10 to 2" - 1 11 = 1 reference unit 

amount 

(STEP) 

return fmal 

travel distance 

1Lm2A - 2" to 2" 1 = 1 reference unit 

(Default = 

)Wm2C 01032767 1 =0.01% 

(Default = (IOOoo = loo.oo%) 

10WO) 

(continued) 



Name 

osition rnonito 

lntml flag 

'OSFTRL) 

' Work mordinstt 

system offset 

(OFFSET) ' 

I POSMAX 

number of tumr 

preset data 

(TURNPRS) '' 
I 2nd in-position 

width 

(INPWIDTH) '' 
I Zem point 

position output 
width 

(PSETWIDTH) 
.8 

Integral time for 

position eontml 

(pn) .' 
Integral upper 

and lower limits 

for position 

control 

( I L m  .' 
Constant at firs1 

lag 
(LAGTi) '' 

5. SERVO PARAMETERS 

Table 5.2 List of Sewo Parameters for Settings (Cont'd) 

Meanings 
I 

Mode for which data is valid 

I I I I Position control mode I I 

Selection to use motion command I/IITzzF--I 
Motion command mde 

- -- 
lit ( 0 [ ~ ~ I L K  [Machine lock mode setting 

0)  I 'Oh" (m machme l a k  mode) 

I ~TPKSREQ IWSMAX numher of turns of pnmt 

11: Request "ON" 

3 ~PUN~TSEL selection for ooeition monitor 2 

0: reference unit 

1: pulse unit 

4 to l ~ o t  used I 

10) 
)Lm 2E 1- 2" to 2" 1 I =  I reference unit 

- 1 In units of pulse, 1 = 1 pulse 

(Default = .Normally, set to "0". 

0) 

) L a 3 0  - 2>' to2" I = l mtation 

- 1 

(Default = 
0) 

IW0332 0 to 65535 1 = l reference unit 

(Default = ln units of pulse, 1 = 1 pulse 

0) 

1Wm33 0 to 65535 1 = l reference unit 

(Default = 

1wm34 o to 65535 I = lms 

(Default = (0 =Without positioning completion 

time over check) ti 
(300 = 0.300 s) 

(Default = 

(continued) 
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Table 5.2 List of.Sewo Parameters for Settings (Cont'd) 

Name 

neoder 

~ i t i o n  lowest 

words a t  

nuer off or 

mition buffer 

ress No. 

F-L) " 

wader 

xition highest 

words a t  

lwer off or 
mition buaer 
rite-in data 

p H )  

ulse position 

west 2 words 

:power off 
,posL) '= 

ulse position 

ighst  2 words 

r power off 
tposH) " 
- 

- 
kgister 

No. 

- 
ILrn 3€ 

- 
)Lo334 

- 
)~rn3(  

- 
)Lm 3f 

Meanings 

When the ABS system infinite 

length position managing 

information LOAD request (OBm 
2D2) is "ON, the encoder position 

lowest 2 words s t  power off. 

(1=1 pulse) 

When the motion mmmand eontml 

flag BUF-W (OBm21E) =I or 

BUFR (OBm 21F7 = 1, the 

position buffer access No. 

(1 to 256) (0 =Invalid) 

When the ABS system infinite 

length position managing 

information UlAD request (OBm 
2D2) is "ON", the enmder position 

hiehest 2 words a t  power off. 

(1=1 pulse) 

When the motion command mntml 

flag B U Y ~ W  (OBm21E) =1 .the 
position buffer write-in data 

hen the ABS system infinite length 

riition managing information LOAD 
quest (OBm2DZ) is "ON", the pulse 

sition lowest 2 words at power &. 
=1 ~"Ise) 

hen the ABS system infinite lenzth 

rsition managing information UIAD 
quest (OB02D2) is "ON", the dulse 
mition highest 2 words a t  power off. 

=1 pulse) 

lode for which data is valid 

Position control mode 

election to use motion mmmand 
code (0B[13008) '' 

Motion command code 
(Owm 20) valid 

Refer to the Meaning in 

the mlumn on the left. 

Refer to the Meaning in 
the column on the lee. 

Refer to the Meaning in 
the column on the left. 

Refer to the Meaning in 

the mlumn on the left. 

Available for CP-9200SH version No. 87921-90000 -SO110 and later. 
Available for CP-9200SH version No. 87921-90000 -SO120 and later 
Available for CP-9200SH version No. 87921-90000 -50200 and later. 
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. 
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 (BitO to 3 of servo fixed parameter 
No. 17). 
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 motion command can be used only when "pulse" is selected for the reference unit selection (BitO 
to 3 of servo fxed parameter No. 17). 



5. SERVO 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 becpmes 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  durmg operation in the torque control mode, the axis stops immediately. 
In the phase control modc, 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. 

I Present reference value - Previous reference value1 5 - 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 -SO206 and later. 



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 number is the same, the registers between the axes are continuous. Use subscripts 
(i, j) in user programs with care. 
(Example) 
With 1 IW(OW)COOOi, 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(0W)COOO to IW(0W)COFF. Where i L 256, it can not be correctly read 

I1 out. 

Table 5.3 List of Servo Parameters for Monitor 

Name 

m status 

LINsTS) 

tatus 

3VSTS) 

'=,get position 

ronitor 

PTG) 

Setting Meanings 
Range 

Mode for which data is  valid 

I Position mntml mode I 

I Selfftian to use motion mmmand 
mde (OBm 008) " 

In units of pulse. I = 1 pulse 

Updated also in machine lak status 



5. SERVO PARAMETERS 
Table 5.3 List of Sewo Parameters for Monitor (Cont'd) 

lo Name 

Target position 

mmiror +- 
at Dl lateh 

detection or 

hardware countel 

latch data or 

de-d 

frequency 

or nardware 

COYDfeT N m n t  

value 

monitor or 

i m m e n r a l  

number of pulses 

antput value 

moniro. 

(SRDRER 

l Speed manitor 

i lbrque monitor 

5 Parameter No. fo 

the range o v e n  

mumme 

mtations rpeeived 

fmm the absolute 

encoder 

(ABSREV) 

Initial 

number of p u l e  

received Iram the 

absolute encoder 

Motion command 

m(CMDRC0DD' 

Registel 
No. 

- 
WmOE 

- 
WmOE 

Range 

In units of pulse, 1 = 1 pulse 

latch detection - - - - - - - - - - - - - -  

Frequency measurement: Detected 

hquency 

1 = 1 pulse or 1 = 1 reference unit 

Other than basic counter: Hardware 

counter current value 

monitor 1 = 1 pulse 

Not updated in machine lock status 

Other than basic counter: Incrementr 

number of pulses per scan 

0 48 h r  No. of servo mrameter  for 
I to 121 setting 

E m =  No. of servo fired parameter 

' t o  2"-1 1 = 1 pulse -I---- 
2 65535 The motion command in erecution 

(For details, refer to the servo 

parameter for setting No. 28) 

node far which data is valid 

I Position eontml mode 

election to use motion commant 
mde (0800008)  ' 

Motion command code 
(OW0020) valid " 
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5. SERVO PARAMETERS 
Table 5.3 List of Servo Parameters for Monitor (Cont'd) 

37 S e w  driver k 
output value 

monitor 

read-out data 

value monitor 

emrdinate 

system eountix 

position 

49 +=- First lag 

output value 

Register 
No. 

- 
ILrn 22 

10 

12 

to 

Iwm 24 

- 
:Wm25 - 
ILm 26 

- 
ILm28 

- 
:Lm2A - 
:Lm2C 

- 
Lm2E 

- 
;Lm 30 

- 
:Lm32 

- 

Setting 
Ranae 

Mode for which data is valid 

Selection to use motion mmmand 
code (0800 008) '2 

(for system use) 

" to 2"-1 1 = 1 reference unit -l----n 
value) 

(the value without adding the feed 

forward operation value) 

readout (OBmZlR k'OK 



Table 5.3 List of Servo Parameters for Monitor (Cont'd) 

a Name Register , Setting 
No. Range 

, . .  

3 Position ILm 34 -2" ta 2"-1 

monitor 2 

(APOS2) " 

! 

I 

5 Not used W m 3 6  - 
6 Not used IWm37 : 

7 Encoder I L ~  38 -z5' to 2j'-I 

position lowest 

2 words at 

power off 

(eposmL) " 

9 Encoder ILm3.4 -2" to 2"-I 

position highest 
2 words a t  

power off 

fe~osmHl 
1 Pulse position ILrn 3C -2" to 2"-: 

lowest 2 words 

a t  power off 

highest 2 words 

a t  power off 

(aposmH) " 

Meanings 

ffers depending on the position 

mitor 2 unit selection (OBm2D3) 

I OBm2D3=0 

mference unit is selected) 

1 = 1 reference unit 

I OBm2D3= 1 

(Pulse is selected) 

1 = 1 pulse 

= I pulse 

ForABS system infinite length 

,mition management) 

= I pulse 

ForABS system infinite length 
,sition management) 

= I pulse 

For ABS system infinite length 

,stion management) 

= I pulse 

For ABS system infinite length 

xition management) 

ode for which data is  valid 

Position eontml mode 

:lection to use motion command 
code (OBm008) " 

(OWCO20) valid " 

I ,I .! 

lid , 

encoder" is  selected for servo 

6xed parameter .Encoder 

selection" and 

when "hiinite length axis" is - 
selected far servo 6xed 
parameter .Motion contmlle~ 
function selgtion nag" and 
when the zem point setting 

mmpletion'(IBm 153) is - 
"ON" 

'1 Available for CP-9200SH version No. 87921-90000 -SO110 and later 
'2 Available for CP-9200SH version No. 87921-90000 -SO120 and later 
*3 Available for CP-9200SH version No. 87921.90000 -SO200 and later 
*4 Valid when Bit7 (selection to use motion command) of the servo fxed parameter No.14 "Additional 

function selection" is set to "USE". 
'5  Available for CP-9200SH version No. 87921-90000 -50206 and later 



5. SERVO PARAMETERS 

5.2 Servo Parameter Details 

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 ( O W D 3 0 1 ) "  is set to "ON.  Note that the position information are 
initialized when the servo fixed parameter@) is changed. 

Table 5.4 Details of Servo Fixed Parameters 

ammeter 

No. 
Name 

uis use selection 
USESEL) 

G signal f m  select 

lOto15 1 :nmder ENcsEL) selection 

btating direction 

election (DIRINV) 

'ulse munting 
method selection 
PULMODE) 

Contents 

Designates use (=l) or non-use (a) ofspeofied axis. If non.use is selected, that axis 
s not mntrolled at all. Neither are monitor parameters for monitoring (IWmOO to 

:lin3F) updated. However, in run status (IWmW), "0" is stored. Select "non.usem 
when the axis is not in use to shorten the pmcessing time. The default value is %on. 

tom election I differential inout (=O) or +I2 V collector inout (=I). 

I 
91B pulse input I Set the polarity (0: Positive logic, 1: Negative logic) ofAIB 

dgnal polarity pulse input signal. 
4ection The default value is 0 @ositive logic). 
IABPISEL) This parameter is available hom CP-92WSH version No. 

87921.9000 1 SO200 and later 
Cpulse mput slgnal I Set the polarity (0: Pasitwe lome. I: Neg~twe IOPC) of Cp~18e 

polarity selection input signal. 
ICPISEL) The default value is 0 (positive logic). 

This parameter is available hom CP-9200SH version No. 

87921-90000-SO200 and later. 
Not used 

Designates the type of pulse enmder: incremental encoder (=Oh absolute encoder 

=I), or absolute enmder used as an lnmmental encoder (=2). The default value is 
br incremental enmder (=O). 

In the following eases, designate reverse mtation (=I). 
When using the SERVOPACK for absolute encoder, the DIR terminal of the 

SERVOPACK is connected to the OV, and reverse mtation connection is selected. 

Refer to the SERVOPACK operation manual for regarding reverse rotation 
connection of the SERVOPACK 

When using the VS.866 for absolute encoder, the "reverse rotation selection (Bit 8 

of Cn30)" is set ON. In this case, the PBO mnndion should also be reversed so 
the phase relation will be the same as the SERVOPACK. For details, refer to the 
VS-866 technical sheet. 

:ounting methods. Select the type to match the machine (pulse receiving type). Far 

lhe pulse counting method and the multiplication function, refer to 1.4 Tululse 

Counting Mode and Pulse Amplification Function". 
Sign type single multiplicstion (=O) 

Sign type double multiplication (=I) 

Uflown type single multiplication ( ~ 2 )  

Upmown type double multiplication (=3) 
AIB pulse type single multiplication (=4) 

N B  pulse type double multiplication (=5) 

N B  pulse type quadruple multiplieation (=6) 

The default value is N B  pulse type quadruple multiplication (=6). 

Default 
- 

0 
(Not used) 

- 
(+5V 

iifferential 

input - 
0 

Positive 

logic) 

- 
0 

(Positive 

logic) 

- - 
0 

(For 
ncrementa 

encoder) - 
0 

(Forward 
rotation 

seleaian) 

- 
6 

(AIBX4) 



Table 5.4 Details of Servo Fixed parameters (Cont'd) 

aramete 
. No. 

Name I Contents : 
aunter mode 
dection 

XVTMODE) 

- 

3000 rlmin.. 

lumber of FB pulses I Sets the number of feedback ~ v l s e s  for each revolution of the motor in multiples of 

Designates the counter mode (function). There are following four types of counter 

modes. Select the type to match the machine (machine contml method). For the 

counter mode, refer to 1.5 "Overview of Functions" and Chapter 3"Explanation of 

Functions and User Programming Eramples". 
- Reversible counter (=O) 

Interval munter (=I) 

Frequency measurement (=2) 
Basic counter (=3) 

m e  default value is basic munter (=3). When motion contml, such as speed control, 

torque control, position control, phase control, or zero paint return is required, selee 
the basic counter. 

lotor rated speed 

a) 

- .  
4 axes). The default value is 6 V (=Q. 

IIA output ,voltage I Sets the DIA output voltage in units of 1 Va t  100% ofthe torque limit reference. 

Sets the number of rotations in units of 1 dmin a t  1W% of the speed reference. 
Select the dumber t i  match the machine (motor specifications). The default valve is 

lr one revo!ution 

B p p d  

VA output voltage 

,hen speed is 100% 

11) 

rhen torque limit is 
om 
f2) , 

4. The rsnge for settings is 4 to 65532 (P/R), and they must be multiples of 4. Select 
the number to match the machine (enmder specifications). The default value is 2041 

PIR (=2048). 

Sets the WAoutput voltage in unita of 1 Vat  100% (10000) of the speed reference. 
The rsnge for settings is 1 to 10 0. Ordinarily this,sets the rated rotational input 
voltage of the Sewdrive. Select voltage to match the machine (Serwdrive 

specifications). - 
DIA output value 
=(Speed referenee valueXDlA output voltage setting when speed is 100%) 110000 

For example, taking the set value of the DIA output voltage when the speed 
reference io 100% to be 6 V, and the speed instruction value to be 1GiJ% (=lODOD. 
l=O.Ol%). ~voltazeof(l0M)OX6 W10000=6.0V is output from CNI- to CN4-7 (1 ti 

The range of setting is 1 to 10V, in mmmon for bath positive and negative. 
Ordinarily, whep using the SERVOPACK, set the voltage Limit value, and when 
using the VS-866, set the torque limit value. Select voltage to match the machine 

(Serwdriw specific~tions). 
DIA output value 

=(Positive (negative) t oque  limit set valueXDIA output voltage setting when 

-torque limit i s  lOO%YlODOD 
For ?xample, taking the set value af the DIA output voltage when the torque limit b 
100% to be 3 V. and the pwitive toque limit set value to be 200% (=20000. 

1=0.01%), a voltage of (20000x3 V)/lWW=G.OV is output from CNI- to CN4-7 (1 to 
4 ares). 
Further, taking the negative torque Limit set value to be -150% (=-15000,1=0.01%). 
a wltage of (-15000x3 V)1100M)=-4.5 volts is output from CN1- to CN45 (1 to 4 

(axe*) The default value xs 3 V (EX) -- 
nput v o l t o ~ e  when I The scohng value (100% (=10000) of voltage values, ofthe voltages (Am mnvemr) 

- 
Default 
- 

3 

asic munte 

- 
3000 

- 
2048 

- 
6 

- 
3 

- 
6 

- 

peed monitor (AID) input to CNI- to CN4.30 (1 to 4 ares) is set in units of 1 V. The range for settingi ir 

1 t o l O 0 .  
The speed monitor value is computed from the data set here and the AID input 

voltage, a i d  reported to the speed monitor (IWmoD). 

Speed monitor value 
=(AID input voltageX 10WO)ISet value far input voltage when the speed moniror 

is at 100% 
Far example, taking the set value far input voltage when the speed monitor (AID) is 

at 100% to be 6 V, and the actual AID input voltag? to be 3 V, (3 X 10000)/6 V = 
5000 is reparred to IWmOD. 

The default value i s  6 V (=6). 



5. SERVO PARAMETERS 

-30000 is informed to IWmOE. The default value is 3 V (=3). 
13 1 Dl latch detection I Sets the external signal which performs Dl latch detection. When "0" is selected, the 

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

signal selection blgnal (PI latch input) input to CN1- to CN4.42 (1 to4 sxes) is used as a Dl latch 
(DIINTSEL) I detection signal. When "1" is selected, pulse C of the applicable axis is used as s DI 

'aramrtrr 

No. 

12 

selection (HZSEL) 

Name 

Input voltage when 

torque monitor (Am) 
is 1W% W 2 )  

I I latch detection signal. The default value is the DIlNT input signal (=O). 

Selection to use 

coincident detetion 

function 
(COINSEL) 

Contents 

The scaling value (100% (=10000) of voltage values) of the voltages (Am converter) 

input to CN1- to CN4-28 (1 to 4 axes) is set in units of 1 V. The range far settings is 
ttalO@9. 

The torque monitor value is computed fmm the data set here and the AID input 
voltage, and informed to the torque monitor (IWmOE + axis ofs). 

Torque manitar value 

=(AID input valtageX 10000)ISet value for input voltage when the torque monitor 
is at 100.A 

For example, taking the set value for input voltage when the torque monitor (AID) is 

at 100% to be 3 V, and the actual AID input valtaue to be -9 V. (-9 X 10000)13 V ox 

l4 

Not used 

Additional function selection (AFUNCSEL) I Select an additional function such as the aignal type, tht 
function of dgnal. 
Designate "NOT USE (=Or or "USE (=I)" of the coincident , deteeti~n function. 

When the coincident detection function is used. DO5 (CNl- 
1 CN449 (1 to 4 axis)) is used as DO far coincident output. 

It cannot be used for general-purpose DO wing the coincidea 
detection function. 
Thedore, set DO5 (Bit 5 of OWmOl) of the servo drive RUlr 

mrnmand to'O'. 
T h o  default value ia "NOT USE (=Or. 

I - 

8792190Wl SO200 and later 
Selenron u, use I S t  whether use or not use the  motion command code (OW. II 

Absolute position 
data read-mt a t  
power on 

(ABSRDSEL) 

motion command 20) when the position mntml mode is selected in the basic 
(MCMDSEL) counter mode. 

This parameter is available for CP-9200SH version No. 

Select whether read out or not read out the absolute position 
data fmm the absolute enmder st CP-9200SH power an when 

"sbsalute encoder (=I) is selected for the servo Cued 
parameter "Encoder selection" in the basic counter mode. 
Normally, select "EXECUTE (=Or ur read out the absolute 
position data. 

This parameter is available for CP-92WSH version No. 

87YZ1.90000 S0'200 and l a w  
Cauntlng by C. I Sclwl whether enable or bsablc the wuntrng by C.pulse 

879219OW1.SWOOnnd later 
Srlectmn of 1 II I k l r n  it when usme a X I1 acne8 SERVOPACK 

pulse input 
(CCNTSEL) 

input (0: Counting disabled 1: Counting enabled) when the 

revenrible counter mode is selected. 

The default value is "Counting disabled (=O)". 
This parameter ia available for CP-92WSH version No. 

Default 

3 

series SERVOPACK 

(SIGMAZ) 

0 

(NOT USE) 

- - 
This parameter is available far CP-9200SH version No. 
87921-90000 SO206 and later. 

0 

MECUTE) 

0 

MOT usm 

0 
(Counting 
disabled) 

0 

0 - 
2 

( x 100) 

Not used 
When the wunter mode is set to frequency measurement. sets the number of digits 

of the frequency deteted. The result of multiplying the actual frequency by the 
value set here is informed to (ILm06). If this is used in the measurement of pulses 

with lrmg cycles Oow 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 (XI) : Frequency detected OLm06)=12,345X 1=12 
1 (X10) :Frequency detected (506)=12.345X10=123 

2 (X100) : Frequency detected OLm06)=12.345X100=1234 

3 (XlOOO): Frequency detected UlmO6)=12.345X 1000-12345 
The default value is 2 (X100). 



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

VFUN - 
Bit 

Name 

mulation mode 

lection 
MULATE) 

. 

I The default value ~s normal run mode (-0) 

Contents 

Sets operation mode. When the simulation mode is selected, even if there is actually 
nb connection with a Servodrive device, the machine can be operated in position, 

phase, speed. and torque contml modes. The simulation values are informed to sews 

parameters for monitoring (position monitor, ete.). These can be used for debugging 

application programs. However, note that the following functions cannot be 

simulated. 

(1) coincident output 

(2) Dl latch detection 

(3) Zero point return mode 
(4) Absolute position readout 

(5) Reversible urunter 

(6) Interval counter 
(7) Frequency measurement 

(8) AID input 

When the simulation mode is seleded, a -0" is output to the DO (CN1. to CN4-22, 

23.47.48.49 (1 to 4 ares)) of the applicable ads. "0 V" is slso output to DIA (CN1- 
to CN4-35, -7 (1 to 4 axes)). The shipment adjustment mode is used for our test 
bemre shipping Do not select this mode. 

atwn centroller funnmn srlecrron nag 

87921.90W. SO200 and later 

Sulenmn to use I Select whether use or nor use theelrctnc gear funnron For 

Sel a funrtmn valrd or tnvahd 

Reference unit 

selection 

(ClK-Ulvm 

Select t hemi t  of reference to input. 
For the unit of reference, pulse. mm, deg, and inch are 

available. The setting of this parameter and the sew0 fued 

parameter No. 18, "Number of digits decimal point' 

determine the minimum reference unit that can be 
to the SVA module. Refer to 3.4.3 (1) "Reference 

unit". This -*meter is available for CP-92WSH version No 

87921.9000 -SO200 and later. 

Axis selection I Selkt  the fhite length axis (=O) ar the infinite length a d s  

electric gear 
(USE-GEAR) 

electric gear, refer to 3.4.3 (2) "E l~Vie  gear". 
When "pulse" is selected for the reference unit selection, this 

parameter is invalid. 
Set to "invalid (=O)'. 

This parameter is available for CP-92WSH version No. 

d7921.9000I -SO200 and later 

Hacklaoh I Select whether use or not use the backlash rompenratmn 

(?MOD-SEL) 

compensation This parameter is available for CP-9200SH version No. 

selection 87921-9000-SO200 and later 

(=I). 
For finite length ads and infinite length ads, refer to 3.4.3 

(3) "Axis selection". 

This parameter is available for CP-92WSH version No. 

(USE-BKRSH) 

Soft limit (positive 1 Select whether use or not use the soft limit (positive 

Default 

direction) selection 

(USE-SIXMP) 

0 
iormal run) 

d i d o n )  function. 
Setting to "0" disables the soft limit @asitive direction) 

function. 
When this bit is set to "valid (=I)", the soft limit function is 

enabled a t  mmpletion of zem point return (zem point return 

status of servo parameter for monitoring: IBm 

156 is "ON'). 
When the axis selection (Bit5 of motion eontmller function 

s e l d o n  flag) is set to 'Whi t e  length axis (=I)", the functio 
is invalid. Set to "invalid FOY. 
This parameter is available for CP-9200SH version No. 
87921-90000-SO200 and later. 

0 

(Pulse) 

0 
(Invalid) 

0 
(Finite 

ength axis) 

0 

(Invalid) 

0 
(Invalid) 



5. SERVO PARAMETERS 

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

'ammeter 

No. - 
17 

- 
18 

- 
19 

- 
20 

- 
21 

- 
22 

- 
23 

- 

Name I Contents 

Select whether use or not use the soft limit (negative 

direction) function. 
Setting to "invalid (=O)' disables the soft limit (negative 

direction) funetion. 

When this bit is set to 'valid (=I)", the soft limit function is 

enabled at completion of zero paint return (zero point return 

mmpletian status of servo parameter for monitoring: IBm 

156 is "ON?. 
When the axis selection (Bit5 of motion contmller function 

selection flag) is set to "infmite length aris (=I), the function 

is invalid. Set to "invalid (=OY. 
This parameter is available for CP.9200SH version No. 

87921-90000 30200 and later 
Se ls t  whether use or not use the override function. 
Setting to "invalid (=O)' 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. 

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

Refer to 3.4.3 (8) "Zen point return WET)". 
This parameter *i available far CP.92WSH version No. 

87921-90000 30200 and later. 

Soft limit (negative 

direction) selection 

(USESIJMN) 

Selection to use 

override 

USE-OV) 

Deceleration LS 
inversion selection 

(INVDEC) 

Bit 

11 to 15 
lumber of digits 
elow decimal paint 
DECNUM) 

'ravel amount Per 
raehine 1 mtation 
PITCH) 

8 

9 

10 

Not used 
Set a number of digits below decimal paint for the reference unit to be input. 
The minimum reference unit that can be commanded to the SVAmadule is 
determined aemrding to the settings of this parameter and the reference unit 
selection (Bit0 to 3 of motion mntmller function selection flag). 
Refer to 3.4.3 (1)  "Reference unit". 
This parameter is available far CP-92WSH version No. 87921-90000 -SO200 and 
later. 
Indicates the load travel amount p r  load aris I mtation. 
Set the value of the load travel amount divided by the reference unit. 
For details, refer to 3.4.3 (2) "Electric gear'. 
This parameter is invalid when the electric gear selection (Bit4 of motion mntroller 
function selection flag) ie set to "invalid". Set to the default value. 
This oarameter is available for CP-92WSH version No. 87921-90000-SO200 and 

GEAREARMACHINE) This parameter is ~nvalld when the electric gear selection (Bit4 of motion mntmller I .  . "  . funetlon eelectmn flag) iis set to "invalid". Set to the default value 

dotor side gear ratio 
GEAXMOTOR) 

hachine side %ear 
atio 

later. 
Sets the gear ratio between motor end load. 
Set the motor side gear ratio in units of one mtstion to this parameter. 
This parameter is invalid when the electric gear seleetion (Bit4 of motion controller 
function selection flag) is set to "invalid". Set to the default value 
This parameter is available for CP.9200SH verslan No. 87921-90000 SO200 and 
later. 
Sets the gear ratio between motor and load. 
Set the load aide gear ratio in units of one rotation ta this parameter 

smi te  length axis 

eset position 
POSMAX) 

Default 
- 

0 

(Invalid) 

- 
0 

(Invalid) 

- 
0 

'lot inverse 

- 
0 - 
3 

- 
10000 

This parameter is available for CP.92WSH version No. 87921.90M)O-SO200 and 
later. 
When the infinite length aria is selected far the axis selection (Bit5 of motion 
controller function selection flag), set the reset position a t  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 far CP-9200SH version No. 87921-90000 SO200 and 

Jbsolute encoder 
narimum rotation 
#mount 
MAXTURN) 

later. 
When an absolute encder is used, set the maximum rotation amount of absolute 
encoder. Refer to the manual for the SERVOPACK used with the servo mntmller 
This parameter is available for CP.9200SH version No. 87921.90000-SO200 and 
later. 



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

'ammeter 

No. 

24 

25 

Default 

2"-1 

-23' 

Name 

Soh limit value 

Wsitive direction) 
(SLIMP) 

. 

26 

27 
. 

Contents 

When the soft limit (positive direction) selection (Bit7 of motion mntmller function 

selection flag) is set to "valid", set a soft limit value (positive direction). 
When it is set to "invalid", this is invalid. Set to the default value. 

When this bit is set to "valid (=I)", the soft limit function is enabled at completion of 

zem paint return (zero point return completion status of servo parameter for 

monitoring: IBm 156 is "ON") When the axis selection (Bit5 of motion urntroller 

function selection flag) is set to "infinite length axis (=I)', this is invalid. Set to the 

default value. 
This parameter is available for CP.92WSH version No. 87921-90000-SO200 and 

Soft limit value 

(negative direction) 

(SLIMM 

: 

later. 
When the Boft limit (negative direction) selection (Bit8 of motion contmller fundion 

selection flag) is set to "valid". set a soh limit d u e  (negative direction). 
When it is'set to "invalid", this is invalid. Set to the default value. 

When this k t  is set to "valid (=I)". the soh limit function is enabled at completion of 

zem point return (zem point return mmpletion status of servo parameter for 
monitoring: IBm 156 is "OW). When the axis selection (Bit5 of motion mntmller 
function selection flag) is set to "infinite length axi. (=I)". this is invalid. Set to the 

defaultvalue. - ' 

This parameter is available far CP.92WSH version No. 87921.9W00-SO200 and 

Zem point return 

method selection 
(ZRETSEL) 

Backlash 
mmpemation value 

( B K h m  

later. 
When the motion command (OWm 20) is used, set a zem point return method for 

zero point return (ZRET) operation. 
For details, refer to the item (3) of 3.4.3 (8) "Zem point return (ZRET).. 
This parameter is available for CP-9200SH version No. 87921-9MX)n -SO200 and 

later. 
When the badlash mmpensation selection (Bit 6 of motion mntmtler function 
selection flag) is set to "valid-, set a backlash compensation value. 

This parameter i s  available far CP-9200SH version,No. 87921-90000-SO200 and 



5. SERVO PARAMETERS 

5.2.2 Details of Servo Parameters for Setting 

(Note) 
Registers of different module numbers are  not continuous. 
If the module number is the same, the registers between the axes are continuous. Use subscripts 
(i, j) in user programs with care. 
(Example) 
With FIW(OW)COOOi, where i = 0 to 255, the register number can be correctly read out. 
With IW(OW)COOOi, the register number can be correctly read and written within the  register 
range of module No. 1; IW(0W)COOO to IW(0W)COFF. Where i 2 256, it can not be correctly read 
out. 

Table 5.5 Details of Sewo Parameters for Setting 
~~-p 

D&.ul' 
Setting range CDnfenta 

"due 

Set the ooera,ion mods such as  ronva1 mode. alarm w e &  

settinr) is set La basic coubler. Select the a p e d  eontml mode. 

Refer to the supplementary e d ~ a t k ~  1. 

Tarquo mnuol mods Valid when the m u n m  mode selection (wrvorued parameter 

setting) is set ro basic counter Select the torquecontrol mode. 

Refer fo the supplementaw explanation 1. 

Poaitwn m n b l  mode Valid when the counter mode selection (servo Cued parameter 
mtting) is set ~a hash mmuotar. Selset the p i t i o n  m n b l  mode. 

[PHCON) ~ t & g )  ia aet ~a baaie -o(er. Select the ph- control mods. 

Refer fo the l u p p l . m e n ~  explenation 1. 

&m point return mode Valid when the m u n w  mode selection (servo rued parameter 

WNJ setting) ia set to basiccounter. Select the zero point r e a m  made. 

Position rontm1 mode. which takes the zem paint eu its maition 

mfcrpm. reavlta at the moment the .w paint la detected. Thus. it ia 

necesaanin advane. toset at least thelollowing pmmstemforthc 

maition contm1 mode: lines. saelcration time settin. (OWrmC ), 

h e a r  deceleration time r t t ing  (OWmOD), pasitianlmp gain oattins 

(OWmlO ), deviation e m r  d ~ t e t i o n  value setting (OWmlP), and 

maitioninp eompl~fion range satting (OWcdlE). 

Relor to the supplementary explanation I. 

?ha= conml  test s i w l  Uaed when the munter mode selection berm rued parameter 

e ~ m n  =,tim& is aet w hasic mvnter and in fhe pha.e mnuol modC u 
this hit is set ON, the phase referenee generation operation and rhs 

'ha* reference genereti66 

iperalion invalid 

PHREF OFFI 

ielectlon fo use motxon 

ommand 

MCDSEL) 

OWmw), servo paramerereetting e m r  (Bit I), the AID conversion 
ermr (Bit 3). and e l s m  am22) are all cleared. 

Uaed when the counter mode selection (servo 6xed parameter 

settinp) is set to  baak counter, and in the pbaae control mode. U 
this bit ia set ON, the operatioon result of the phase relerence 

senerston operation becomes invalid (=O). The cunsnr position is  

substituted as the target position. The operalion result of PI mntral 

is valid. Ordinarily, set this Bit OFF La w e  i t  sa an electxonic s h n h  

and ON to use it aa an elfftmniccam. 

Set whether use or not use the motion eommsnd (Owmzo). 
Valid when the selection to use matiancommand (servo rued 

parameter) is set l o  'USE (=I)". 

Thia parameter is avnilable for CP-92mSH version No. 87921.9MO 

I SO200 and later 



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

Name 

1"" mode settin 

RUNMOD) 

Setting range Contents 

Zero point return direction Speci6es the direction for zem pent  return when u r a  point returr 

%election mode or motion mmmand zero point return GRET) (OEC I rC-  

IZRNOIR) pulse or C-pulse) Is selected. 

0: Zem paint return in a negative dlreeti~" (direction of 

decreasing poaaion PUI-). 

1: Zem point return in a positive dlreerion (direction ofincrenaint 

position pulses). 

Refer to 3.4.5'Zero Point R e t m  C o n ~ o l  Mde'and the item (3) al 

,osi~io~i readout absolute d u e  encoder. When the read out is  mmpleled, the 

'XESRD) absolute position read out mmplerlon aignal (Bit 10 d l W a )  

,"ma ON. 

used when turning O N  or OFF the &rn, dRve p o v a  so- while 

CP-9200SH is  running. 

hunt disabled The fvnction d a m  depending on the counter mode selection (sew 

CWDIS) r ~ e d  Parameter setting). 

<Reversible rovnter /Interval munter > 

stop* muntirlg. 

When this bit is  ON, counting of thecounter is  atupped Thus, in thi 
state even irpu1se.A and  B a r e  mpu4 the muntereumJItmitru,  

(ILoo 08) will not he updated. 

c Bani. munlers > 

Compensatss for faadloward when w W l i n g  ths m m m l  mode. Ua 

to change m n M 1  modes such as the s p e d  mntml mode to poailial 

mntrol. When the f e e d C o d  gain (OWmll) ia not '0". aelact to th, 

parameter U, chanze the  control mode smoothly Tbia function i 

reset selllog) ia sat to rwerdbls counter. When thin bit is  eat ON, the 

PRSREQ) munt preset data o t m ~  ia preset to fhemuntsr. When p r e s e t m  

is completed, count v s l w  preaet mmpletion (Bit 6 of IWWO) turn 

ON. Thu can be used to aet n desired value into the muntereurren 
psitic" (ILCLO8). l i t h i s  bit ia-ON-when presettincis o m  

completed, even i f m n t i n g  preset data (OIna6) ia set b data 

asair,, preset will not he srPrUted. Thua, when Lbe next preset is 

psrf*,med, after setting thU bit to .OFF for more thao one asan. 

once again set i t  back 'ON'. 

(Note) Tbia hit is  invalid whenmvnt &bled (Bit 11  of O W a )  ir 
nu 

I "... 
II a- valid whsn the munter  m d e  (servo rved parameter 

XINTREQ) setti* is  aet to basic counter. When h i s  hit is set ON, the current 

position when the  Dl  la& signal fur= ON, ia informed ta Dl latch 

detection pmition moll l to~ (Uox6). When the Dl  lafeh detection ia 

mmpletad, the Dl la& mmplction signal (Bit 11 oflWmW) fuma 

ON. Uthie bit is  ON. when Dl  la& detection is once completed. 

even UDI latch signal is  input apain, it xnll not be received n u s ,  

f m  roeeinng the next latch, after setting fhis bit t o ' O W  for mare 

I than a.an, .nee e back "OK. 

egueatfor coincid~ncs When the coincident d e w t i o n  selection is -r tomUSE' and the 

e&tim reference unit se l~r t ion  (Bit0 to 3 ofservo rued parameter No.17) la 

:OINREQ) set tunpulse' i n  the mntml  using the motlon command. setting this 

e i t  to  at? rum, the  coincident detection signal (Bit14 of IWmou) 

co,ne,der with when the coincident detfftiotffti set LLIW (OLm08) 
.' 

the counter munting value. 

The counter wunr value can be learned fmm the position monitor 

or the eumnt valve of the h a r d r m  counter ( I M B ) .  

U this bit is ON when &incidence detection is  once compleled, even 

l rmine ideneede~ , ion  set value. (Olzm8) is set in date again, 

coincidence detection will nor beer~ru ted .  

Thus, for performing the next coincidence dete=lion. after setting 

this bit to " O F F  for more than one man, once again set i t  back 

'OK. 

hasemnml  integralreset Used when the counter made selection (servo Cued parameter 

RESET) setting) ia on basic munler  and  in phase control mode. When this 

bit is  set ON, the  P I  mnfml integralwill reset. 



5. SERVO PARAMETERS 

Name 

erva dnve run 

mmand setting 

jVRUNCM01 

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

- 
0 

- 
1 

- 
2 

- 
3 

- 
I 

- 
5 

- 
toll - 
12 

- 
13 

- 
14 

@UN) mode selfftion is set to 'baaie counter'. 'I' is ouguf fmm D m  
LDOO) when SVCROY OBm007) is 'ON'and this bit is "I". 

Uesd as a general-purpose DO when thecounter mode selfftion 

(aervo 6xed parameter setting) is set fa s reversible counter. an 

interval counter, or frequency measurement. 

Refer to the rupplemenmry explanation 1.2, and 3. 

DO1 This is used as a ~eneral-purpose DO. 

Use DO01 for m n m t i o n  to the machine. 

?ha data set to this Bit is ouaut fmm D001. 

Refer to the ~ u p p l e m e n ~ e r p l a o e t i o ~  3. 
DO2 This is "eed a8 a pner.1-purp0.e DO. 

Uae DO02 far mnnsfion u, the hemachine. 

The date set to rhia Bit is output fmm D002. 

Refer to the su~plemenmry explanation 3. 

I 0 3  l h i s  is used na a gen.4-purposs DO. 

Use D m 3  formnnr t ion  u, the mmhiie. 

The data asr to this Bit is out.", fmm D W b  

peed referenee value 

clfftioo 

IPDTYPE) 

Sol& a loeal!sn to eet the position refemnee data in the position 

wntml  mode using the motion mmmand (OWm20). 

0: The pos i t ionduenee  data ia the data in OLm 12. Set podtion 

data fm 0 L m  12. 

1: The position referewe data is in a pmitif i  buffer. 

Set  a position b a e r  number for OLm 12. Ths poeition data 

must be storpd io the speci6d polillon bYBer befanbaod. 

&fez to 34.3 (4) 'Pmitian darence '  fordetails. 

Thia parameter is available for CP-92mSH vcrainn No. 87921 .90~  

O.SO2W end lator  

Solsct a register number and unit ofspesd reference value such aa 

feed sped, appmach speed, speed in the position mntml 
mode using the motion command (OWrn20). 

0: S8t the rapid 1e.d sped to OLrnPO. 
m e  snrinp unit ofappmach s p e d  ( o w r n w ,  and crwp a p ~ c d  

 owm mu^) is I = ~o-refrronee uniurmn. 
1: Set the rapid feed a p ~ d  yl OWm 15. 

The setlins unit ofappmub s p e d  (OWrnOA), and oerp speed 

(OwmoB) is I = 0.01 %. 

Refer lo 3.43 (6) 'Speed reffeenee' for details. 

lhis parameter is availabls for CP-9200SH v e ~ o n  No. 87921-(KXXI 
LI-SMM and later  

Select a data type for feed speed and pmilion referenes dam in the 

ponilian mnlrol mode usinp the motion mmmend ((OWm 20). 

0: The position reference (OLm 12) is aba lu te  pait ion method. 

1: The position reference (OLm 121 is addinginvcmental valve 

method. 

Refer to 3.4.3 (4) 'Poaitian referenee' far details. 

This parameter in available for CP-92MSH version No. 87921-smx 

1-S02"" and la*. 



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

? n o  drive ruo 

mmand setting 

VRUNCMD) 

,aiflve torque 

n m l  setting 

UMP)  

. . 
parameter setting). When the bssicmunter is se1eEM. this setting is used 

e t h  the s p e d .  pi t ior .  pharemnMI. or -pintroturn mode For the VS- 

866. positive torque limit valve is set with a pasitive valve (in "nib of0.01%). 

For the SERVOPACK the psitiu. mfstlan -nt b i t  "slue is rer with a 

negative value (in units of 0.01%1. When the reversible m a r ,  interval 

coun*r, or 6requ.w meanvement i8 s e h d .  this *.ftmg can be used as a 

general-purpase DIA. 

The data set in this reglrter are s d c d  by set r d v e  far the DIA aufput voltage 

when the mrque limit is 1Wh. andautputhomCN1- to CNI-7 (1 to 1 axes). 

The DIAovtput voltage when the torque monitor is 10"h is ncf on the Servo 

rued parameter Setring -n. 

DlAoutput valve 

=(hsitiva torque limit set valueXDlA out~uf voltaga when the tomur 

limit is  I m x l l l m o o  

Far t&ing the set value [or DIA wvput voltage rhen the torqusLrml 

is 100% to h 3 V, and the psit ive t n r ~  limit ae-to be 2M.A (=ZOCC€. 

- ~ 

Setting range 

;ra mint return 

~ e k ~ ~ t i o n  paint limit 

r i h  sipnal 

SDEC) 

Canten* 

Funetiona as a limit switch signal for rem paint returnin the zem 

p i n t  return mntml made and for zero point returnof the motion 

mmmand zem paint return (ZREV. 

An external signal (Dl signal captured by L10-01 module1 must h 

m n n m e d  (pmgrammind to OBmOlFin the vser propram. 

Far zem mint  return. refer to 3.4.5 'Zem mi", return ronfml 

, - parameter setting). When the bask m v n t n l s  rl-  this setting is used 

6 t h  theaped. pasition, ph-mntml. or r w p o i n t m  mode. €or t b e V S  

866, negative m u a  limit valve is set with a @ti"* velua (m wits of OOlXI. 

For the SWVOPACK, the n-ti i  mution-cnt%S d u e  is SL xlth 

positim h e  (in uni- ol0.01%1. 

h the t o q u e  mntml mode, th set@g can hued general-p- DIA 

mnV.*r. bbut is  nat used as a torque h i t  value. 
When the herworsible muntn ,  intrruslmuntes m frequency measurement is 

a e k ~  this setting can& uaed as e genml-p-DIA. 

The data .a i n  thin re&iater is scaled by set value far the DIA output voltage 

rhen the w e  limil is 100%. andoutput born CN1. CNZ. CN3, and CN4-5 (1 

to 4 axes). The WAourpvtwltage rhen  the m u o  monitor is 100% is seton 

the S e m  rued Parunet?rSettiw rr-. 
- nuonmr value =Wgative tmquclimit nct ralueXDlA output voltace 

when the torque monitor is lm*YIWM 

For example. Lalung the set  value for DIA output voltage when the rorqve 

monitmi, at 10% to be 3 v ,  and the owstire torque limit s e l r i n p t o h  - 

set to bask counter. m eta the poaitive aped  b i t  value in the spssd, position. 

to 32767 

and ph- m n m l ,  or zero p i o t  return mode. Set the positive speed limit valve 

i n  the ~ m i t i m  m n m l  mode at more khan 110% ol  the apesd reforenca eetting 

(OWrnl5 or O L r n B .  

Valid only when the -tar mode seledon (-0 rued paramster setting) is 

.st to bask counter. 

 eta the negative s p e d  limit valuein the sped ,  psition, phase c a n u o ~  or m 

point re- mode. Set the negative speed limit valve io the pait ian mnfml 

mode at more than 110% afthe s p e d  referencesetling (OWml5 or OLm221. 



5. SERVO PARAMETERS 

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

Conten* 

U d  when ths munrer made sertion (servorued parameter setting) is s ~ t  to 

basic munter or reversible munter. 

When on basic munter. only vs1uea set in thin register can *hi& the psirion 

information. Refer fa the supplementary ~rplnnarian 5. Even though these are 

valid during a RUN, usa them wifhmOFP. 

This register s t o m  the data to mnfigvre the pavtion mnfml monitored by the 

SVAmodule. 

S P k l d  care should be taken since any miatske in  settings af this mpipter 

lnnvence. the proeeoding mavements. 

Check if ths d a u  are mrrectly set beforeaperation. Otherwise, damage to tmla 

resulted h m  i n M ~ r e n e e .  aod injury may be mused. 

Refer to the supplementary explanation 4. 

Whenon reversible counter, when the m v e s t  for count value preset. Bit 12 of 

O W m W  iamON", the value st in this register is p r e w  as the munt valueof 

the munter  When preset is mmpleted, thsmunt valve preset completion (Bit 6 

of rwmoo) ,-a -ON". 

When the mincidence detection lncrion aelanlon (servo Bxed parameter 

setting) ia "uae,'rqucrLfor w k i d e n r s  detection (Bit 14 of OWm30) is'ON.. 

and the valve olthia register m d  the count valve of the counter mimide. DO5 

ICNI fa CN4-4% 1 to 4 axpa) and the coindence detection a i ~ l  (Bit 14 olMi 

aOO) Lurn'ON' The counter mvnt value mn be moritmed hom the mnuan 

fled parameter) in m paint mcvm mode or%m point m- WW'w'f  mtion 
sommnnd. 

The aelting "nil d a a a  dspending on the a d  nferc- vduc .ekGon (OBm 

DID). 

(1) When O B m O l D v  in'- p a d  return W E V d  the motion mmmand, 

1 =lo- d - n a  uniumin 

(n = number of d i g i U b e h  dsdm.1 point) 

I" mi* of puts% 1 = 1WO pu1.eSlmio 

I" "nib of mm: I = 1 mnlmin 

In units ordeg: 1 = 1 dedmln 

I" uniu  of mch: I = 1 inrwmin 
12) When OBmOlD=I in '=em paint return (ZREV of the motionmmmand, 

1 = 0.01 % (ratiolo the rated motor s m d )  

(3) In rcm p i n t  return mods. 

1 =o.ol% (ratio to the rated motor aped) 

F&f= fa 3.4.3(6) 'Sped referenee'.3.4.5 'Zno Point RetumModc',andthe item 

(3) of 34 .3  (8) Zsm paint return (ZRET)'. 
S e u  the linear acceleration time when tbe munrer male aeletion (servo rued 

parameter 80tf"g) " set to basic comer ,  and in  the a p e d ,  poaitioo mmm1. or 

-paint return mode. 

Set the arrelmation time to reach from 0 X to 1WX (rated rnOun6pe.d). 

~ e f e r  to 15.3 of~~celerarionmec~~~ratitltl-. 
Sels the Lvlea. d-leration r m  whenUle counter mode u l r r i o n  (servo f u e d  

paramet.. setting) is set to basic c m t u ,  and in the a m d ,  position mntm1. or 

rem p i n t  return male. 

Set the decelerstbn time to d e a l a s k  horn 100 K ( m t d  motor r m 4  to  O.6 

(rated moun speed). 

M e r  k 1.5.3 ' W s  afAaelerstionmffcleraLiiii aod the supplemenfary 

explanation 2. 

U d  when rba muntsr male sdectition (aervorued paremeter sotring) is set to 

basic counler. and in  the w ~ d .  podasition mnfml, or l s m  boint return mode. 

Set a ranp  where the positioning mmpl~tion Gmll (Bit 13  of MimO) and 

rem wioint re- com~letion simd b i t  15 of IWWO) arc ON. 

basic counter, and in  the speed, position control, or rem pointreturn mode. 

S t s  the limit which outputs the deviation error @it 0 of W m ) .  

Uthi ran- is  e z d o d .  the deviation crmr tums'ON". Position mntml is 

sct irabd with this value as deviation. 

In CP-9200SH vcraion No. 87921-90000-SO120 and later. when lh" paramekr 

is set lo'O', s deviation error is not d e t e t d .  



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

Setting range Contenll 

to 32767 
' Used when the counter mode seleriom (servo fixed parameter setting) is set to 

bsslc munre., and in the position or rem paint return mode. 

Pmitim Imp gain determines the optimum value based on the "8idiw ofthe 

machine. ,The bigger the machine is, the faate. the response is. But iftm big, 

wershmting moeasea, and the machine vibrate.) 

U the "gidity is  high. Kp = 50 UI 80, but Slow Kp = 20 fo 50. Make aettings 

using t h e  as guideline. and then adjust whlleobservlng the motion ofthe 

marhme Por rxamplc for .enlog 5U-8 Kp,enLCr i l X , t I  = 0 II in lhlrr~plilw -- 
m 2 w  ( (:ad w h c n ~ h e m o t r r  mrde r l r r t t o n l d n u f u e d  ~ a r a m d e r  %tltn$# u*rt u. 

baue munter. aod in position mnnml mode. 

If s certain level of feed forward gain is inpu t  position control follow-up is  

i m p m u d  Marewer, it a h  fumtioa. toprerent rlaernerr in pasitloning. 

Usually there are no prahkma at Ki= 0, but set the d u e  in the range Kf= 0 

to 1.0 a. r e q " d .  

For ciample, for setting Kfto 0.5. enter 50 (1 = 0.01) io this register. 

Seta thcpositimmfexencevalve *hen the counter mode seleninn (servo fued 

parameter settinel is an basic munter, and in the pait ionmnvol mode. 

I" the m i t i o n  mnhol using the motlonmmmand (OBm20). the meaoings of 

mt data diners depending on the position re fe rem value selection (0Bm wO 
and the lasition ref- t m c  (OBrnMJG). 

P 6 poution reference value with a h  scan=+ 
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Table 5.5 Details of Servo Parameters for Setting (Cont'd) 

Register No. Setting range Conrenrs 

o m 1 5  -32768 to 32767 ihe depending an ,he counrer aelwlian (servo fired 

parameter setting). When the basic counter is selmted. this setting is used 

with the speed. position. or phase wnflol mode. 

<In the speed control> 

~ e t  the "due m ""itd d o . o m  
<I" the poaition mntrob 

Set the steady state s p e d  instruction value in un ib  001%. 

<In the waition control mode u s i q  the motion command (OWm2O)s 

When the meed reference value selection (OBm01D) is  .et to  '1'. the rapid 

feed a p e d  ed isact in unitr of0.01 % ( r l i o  to the ramd motor speed). 

Refer to 3.4.3 (6) .Speed reference". 

<In the phase w m d ,  

Set the sbndard s p e d  refveoee value in u n i ~  ofDOI%. 

<In the reveraihleeounfor, inlorralcounter. ox Geymencl meamremen* 

Uaed as a general-p-ae DlA. 

The data set in this register are scald by set value for the DIA output rolrape 

when bhe speed is I W ,  and output fmm CNI- to CNl-3 (1 to I sues). I h e  DIA 
oulput voltngo when the s p e d  is  100% is cat on the SIm Fixed Parameter 

setcing r-n. 

DIA output value 

=(Sped reference valueX DM oulput voltage when the s p e d  is lOO'%)l 

l o w 0  

Fm example, t a h c  the set value for DlAovtpvt voltage when tho ~ ~ n d  is  at 

100% to be 6 V, and the spped Limit nfereneevalve tohe lM% (=IWW, 

a e l e c t h  (acrvofued Puemslcr  setting) im set to basic muoter. and in tho 

phas mntrol mode. Fn example, for nettin8 impulses  for &t pulses, set 

I m  in this&.tu. used for m o o 1  aplems rnth and no ghsinean 
be m i v e d  to &st the reference pulbe. 

-32768 to 32767 Sets the a d  mmp~nse t im value in mmiu of 0.01% when the munter mode 

selection (8- f l d  parameter .etW) is  set to basic wunter. pod in tho  

phase mntrol mode. Fm example. to set a 5% sppedmmpcnralion, enter 5 w  

(1.001) in Lbinre++ler. 

0 to 32767 Sets the pmponional gain of the P I m n W l i n  unita of 0.1 when thecounter 

mode selRtion ( s e w  h i s d p u a m e w  setting) is set to basic munfer, and in 

the phase mnfml mode. Far example, to met the proportional gain to 60, enter 

selection ('.rvofucd ParamsfarseUirxI is  ast to hasic munlo,, and in the 

phase w n M l  m&. For example, enter 3W (l=lnu) in this mgiste. to r t  the 

intepra1 time to 300 in,. 

uo Y .L as the inlegre1 time, an integral reset aeeurs. 

3 2 7 6 8  to 32767 Sets the torque r e f m e  value in units ofO.Ol% when the munter mode 

selection ( e m  6xed pparmeter setting) is a& to hasic munlor, andin the 
phase m n M I  mod.. 

lh data set in LhL R&* us d e d  by aet value for the DIA output voltap 

whm the bwue h i 1  is IMX, and ournut hom CNI- co CN4.7 (1 ~o 4 ura) .  

The DIA output voltage when the torque b i t  is 100% is aef on the Seno Fupd 

paremeter s e t l l n ~ ~ r e ~ n .  

D l A ~ ~ t p u t  value 

4'orque referencevalueXDL4 outpucvoltags when the torque limit is 

I W I W a )  
For Uample, taking 'he set value for DIA output rolrage when the mque limi 

is st 100.h to he 3 V, and the reference value ~o be 50% (=m. 1=0.01%1, (500 

X Z  wIWO(tl.5viaDYfDYt. 



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

Setting range 

12768 to 32767 

. ~ 

Contpnrr 

Sets the speed limlt value in units of 0.01% when the munter mode aolfftion 

(sem 6 x 4  paramefer setting) L set ta basic munter. and in the phase mntral 
mode. The &la apt in this register are xaled by set value for the DIA output 

voltage when the speed ia 100%. and output Lam CNI- to CNI-3 (1 ta 4 axes). 

The 'DIA output wllaxe when the apeed ia 100%'is set on the Servo Fked 

parameter setting scree". 

- DlA output value 

=(Speed &reme valuexDlA outwt voltage when the s p e d  la lm%)l 

l o w 0  

Far uamnle, taking the aer value far DIA output voltage when the speed is at 



5. SERVO PARAMETERS 

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

Name 

dotion mmmand 

onrml tlag 

MCMDCTRL) 

I Setting range I ~antsnls  

ommend re1 to 'basic munrer' in the poaXon c o n ~ l  mode using the motion 
HOLD) mmmand (OWm20). 

Valid when the p o ~ i t i o ~ n g  or the constant stw feed is selected for 

motion mmmand (OWm20).  

When this Bit ia turned'0W while the axis is  moving, the p n a  is 

d e l e r a t e d  to stop. When the momentary stop is complebd, the 

momentary awp mmpletion f l B m  161) ia turned 'ON.. 

Returning this Bit w 'OFP status at thia stags caneels rho 

m o m e n t q  slap to r e S M  the positioning operation. 

RDfer to the mrrsapondvlg item of each motion function far 
m o m e n t q  awp. 

?his w a m e t e r  is available far CP-92WSH vemian No. 87921.9030 

O-sozoo and la,- 
honeomm.nd Uaed when the muoter mod. selection (-no b e d  paramem) is 
LBORll aet to'hssiemvnfeZ in the position m n ~ l  mode wing the motion 

mmmsnd (OWm20). 

Vatid when the ~ i t i o n i w .  ths x m  point rot= or tho mnarant 

step fpsd is selected for motionmmmand (OWm20) .  

When lhis Bit is turnedmON' while the axis is  moving, the sues is 
d e l e r a t e d  stop. 

During abmtintpmsaa.  BUSY C B m  160) is N m e d m O W  and 

tuned ' O W  when it is completed. 

Rcfer fo the -spanding item of each motion function for delail. 

Ta abort the mnstant specd fe48.trinz NOP f m  the matian 

mmmand performs the fiammmmandperformnthe.amsfunc6on. function. 

This param.tu ia available for C P - 9 W H  version No. 81921.9030 



Table 5.5 ~eta i is  of SewoParameters for Setting (Cont'd) 

Name 

,tion mmmand 

"Vol nag 
ICMDCTRL) 

Setting range I contents 

1 
b i t i o n  Imp P P l  switching Used when the munter made selection (servo rued parameter1 is 

POS.PPn set Lo "basic m u n w  in the podion mntml mode or rero point 
re,- mode. 

Set whether Pmntml  or PI eonrrd is used far m i t i o n  mntml. 

0: P mntm1 

1: PI contml. 

Normally, set to-0 m mnMlY. 

This parameter is  available for CP-92WSH version No. 87921-W0 

O-So110 and later. 

Used d e n  the munter made selm&on (WOW parameter) is 

set to -basic munte"in the p i t i o n  rontml made or m m  point 

ret- mode. 

When pait ion Imp is used for P I  mntml (refer to Bif8 of 
o w m z l ) .  tYmi.g this Bit OK resell PI mntml integration. 

l h i r  m a m e t e r  is  available for CP-92WSH version No. 87921-9000 

O.SO110 and l a b r  

l p e d  o&t for poaition U d  when the munter mode selection (w Sid parameter) is 

ontml ( o w m  18) valid set ~o "baaie m u n t d i n  the positiaomntml modsor m m  p i n 1  

mmmaod (OWm20).  

In  Zero point *h,m (ZREr,", if f d m s  .n forward mtation side 

limit signal. 

Acmrdingly. it is  msary tomnopcl bmgraml anexterns1 signs1 

(Dl signal m.eiued thmvgh LIO-01 module, etc.1 to O B m Z l D  in 

the user progmm. 

Refer to the item (3) 7 . e ~  point mtum (ZRETraf 3.4.3 (8) for ' z m  

point return (ZREV. 

This parameter is available for CP-92WSH version No. 81921-9(13( 

O-SO2W and later  

eorilion buffer w i t e  in Used when tbo munter mode seleetlan ( s e w  Sied parameter) is  

(BUPF.w) ~f to -basic m u n t d i n  the pasition contml mode using the motion 

mmmand ( o w m o ) .  

When this Bit i. turned ' O r ,  the data set in the position bvffer 

-te-b data (OLCO3A) is stared in the paiflo" buffer act in the 

poaition buKer access No. (OLm38)  as an absolute position d a a .  

Ref- to 3.1.3.Pasition Referem'. 

This parameter is  svailabb for CP-92WSH version No. 87921-98x4 

O-S02M and later  

Pasifion buffer -d out Uaed when the munter mode dectioo (awe Siad parameter) is 

(BUF-Rl set ra assc munter'in thepoaition mntml mode m i n i  the mation 

command ( o w m 2 0 ) .  

When this Bit is  mmcd'ON', ,be data is reed fmm the position 

buffer spedfied by the position bvffer a a a u  No. ( O L m 3 8 )  and 

stored i n  the position buffer read-out data W m 2 8 1 .  

Note that it takes 2 scans from iasuingfhe read-out mmmand 

(fuming this Bit .OK) to rtori"g the data in the position buffer 

*.~-OU~ data (u.mz81. 

Refer Lo3.1.3 'Position Reference'. 

l h i s  parameter is availsble for CP-92WSH version No. 81921-9001 

0-SO200 and  later. 



Name 

Rapid feed speed 

@V 

Distance Lo stop 

STOPDEW 

5. SERVO PARAMETERS 

Table 5.5 Details of Servoparameters for Setting (Cont'd) 
I 

-- 
( 

-- 

-- 
- 

-- 
0 

-- 
. 

-- 
0 

.- 
0 

.- 
M 

0 

Setting range I Cantenll 

I 102"-1 Uwd when the counter made selection (servo fixed parameter) is aef to.baslc 
counter in the parition eontml mode using the motion command (OW@320). 

When the speed reference valve selection (OBrnolDl is set to "0". st s 

f ~ p d  awed in 1W reference u n i t b i n  (n: number ofdiplts below d ~ i m a l  point) 

In unit. ol pulse: 1 = 10W p"lse9min 

In "nib ofmm: 1 = 1 m d m i n  

In "oils aldeg: 1 = 1 deglmin 

In ""i* of inch: 1 = 1 inewmin 

l h i a  parsmeter is available for CP-9ZWSH version No. 67921-9MX)O-m200 

munter.in the position mntrol made using the motion mmmand (OW@320]. 

Sets distance lmm the input of latch signal (external positiomng rignsl] until 

the & stops nt the external mit ioning (EX.WSING). 

lhis parameter is available for CP-92WSH version No. 8 1 9 2 1 - m 0 - m 2 ~  

and later  

munter'in ths position mntml mode using tho motion mmmand (OWm20). 

Valid when the interpolation. set for the m o t h  mmmand (OW@320). 

This p m m e t e r i s  lor system usp. Normally, u f  fa a'. 
This pmameteris available for CPP.SZWSH vcrslon No. 81921-90000.502~ 

and later 

to 2-1 I Us4 when the counter mods sele&on (acm fixed parameter) is set fa'baale 
munter- in the polition mntml mode using the matioo command (OWm20). 

Valid whsn thsmnsUnt step feed is set lor the motion mmmand (Ow@320). 

kt n travel amount in 1 reference -it. Rcfcr fa 3.4.3 (1) *Reffnrr unit. lor 

more informatloo *bout rdernce ,mi-. 

Thi p.rlmsVris available far CP4nMSH version No. 8 ' 7 9 2 1 - 9 W 0 0 - % ~ ~  

and latsr  
2" fa 2*'-1 Used when the m u m m  mode .elenion (servo h o d  parameter] is set fa % m u  

m u n w  in the position mnfml mode usinstha motiooeom-d ( O W ~ 2 0 ) .  

Valid w h e n k m  point return (ZRFO. is  set lor the motion eommand ( O W m  

201. 

Alters valid zem point pulse h.. ken  d c m  the slU mar- for the dirtaoc 

scr in Oi register and stops. The position the ad. stops bsomen the 0 , i ~ " O l  

machine modnab  ayslsm. 

I Refer the item (3) 'Zpm point return (ZR61)'of 3.4.3 (81 lor .?ern point return 

I and later  

to 65535 &lea a function for the position infarmation monitored by the SVA module. 
at eofiguratio". 

The bit 

Bchine l a k  mode settinp 

& w s f i o n  is  dewribod b a l m  

mt fa "basicmunrerqin the poairion mntml mode using the motion 

mmmand (OWmZO]. 

In this mode. the motion mmmand is normally executed andrhc 

position inlormation such aa l L m O 2  are updated, however, the 

actual mnuol aY. i a laked  m d  d a a  nor mwe. 

Amy change in this Bit b m e s v a l i d  at the pulse output 

mmplelion O B m  152 ismON3. 

This parameter is  available far CP-92WSH remion No. 81921.9W0 
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5. SERVO PARAMETERS 

Name 

krn point positioi 

utput width 

PSElWIDTM 

'orilioinng 

omplerion <he& 

ime 

PSETI1ME) 

ntegrd time for 

a"itionc0ntrnl 

m 1  

Register No. 

O W m 3  

OWm34 

O W m 3 5  

O W m 3 6  

OWlII17 

o w m  

Setting range 

to 65535 

to 65535 

to 32767 

Table 5.5 Details of SewoParameters for Setting (Cont'd) 

Used when the counter modo d e n i o n  (servo 6xed paremeter) is set to 'basic 

munrer* in the poaition control made using the motion eommsnd (OWm20).  

Sel the range of zem point position. 

The =em point position (IBm 171) is  tvrnednON' when 0 d (Machine 

cmrdinele system reference paition ( 1 L m  181) 5 Zero point poaition output 

width end in zero p i n t  retvm completion atatua U B m  156 m'ON7. 

Ihis  paramater i r  available for CP-BWSH version No. 87921-90000-So200 

sad later  

U d  when the counter mode selection (servo Cued parameter) is set to'baric 

:ounter'in the paition control mode u i n g  the motion command (OWm201. 

at the limit (1 = lms) ~a d e w  the psinionmg time aver ( ~ i 1 6  O ~ I L ~  

22). 

U the positioning mmpletion ~ igna l  (Bit13 of I W m  Wl is  not h e d  .ON' 

ahen the t imcc iceda  this raws aftcrfbr pulre oufput mmpletion (Bit2 ~ I W  

3 3 1 5  is t m d  W W ,  a positioning time over mwa. 

When i t  is  set tov ' .  chi. ah& is not prformed. 

When a positiinhg h e a v e r  is nor to be demted,  rot to '01. 

Phis parameter is  availnbk for CP-92WSH version No. 87921-9W00.S02m 

wunter' i n  B e  position mnfml modeor rzropoiot return m d s .  

s t  an integral rime (1 = l t d  =.rhea poritkan b is  umd <n PI -,re, (dcr  w 

Bit8 d O W m 2 1 ) .  

When i t  U at to 0.. integral alpemtion is mot performed. 

lh i s  parameter is  available far CP-92WSH version No. 87921-90000-€0110 

sod later. 

Uud when the munk mode arl-tion (servo f u e d w m e w  la aet to %ash 

wunur.in tha psi t ion mntml mods m m p o i n r  return made. 

st i n t e w d  UP, and l m e r  h i t a r h e n  psi t ion Imp is  used in PI eontml 

: r d e r t o B i l s d O W m 2 1 ) .  

I b i n t e v a l  output valve that -&the range. is limited tothese values. 

n i a  p a r a m e m i s  available for CP-92mSH version No. 87921-90000-S0110 

aod later. 

Uasd when rba munter mode election (servo 6 x d  parameter1 I. art to "basic 

mntd i n  the poaition motml mode or .em point return mode. 

h position Loop, set ths k t  lag time constant (1 =I-). 

When it is  act 100: the Fvat hgoperalion ia not wdonncd. 
lh i s  parameter is  available far CP-BmSH -on No. 8 7 9 2 1 - m 0 - S o 1 2 0  

m d  kt-. 

U s d  p-hon the munter mode selection (servo fved paramem) is eel to'bsic 

ouster-in the pmitioo mntml mods "sing the motion command ( O w m ~ o ) .  

lhia parameter is used for B e  foUa*mg two method.. 

!1) ERmdeRrnde poaiiiom lololoI 2 2& at powpop0 & 

Valid when Be encoder selection o f s m o f u c d  parameter ia set to.absolute 

enmder (=I)' and the u i s  sek t ion  (Bit5 ofmotionmntmller function 
S&ction tlag1 of .ow0 f7.d p m m e w r  m .et i.'infi"i,r length pn. (ill .  
When the request to LDADABS system intimils length porition momitor 

information (BitZof OWrnZD) is  tvmed'ow, the da,. aet in this 

p a r e m e w  is t abn  as the em& position lowest 2 wordsat power otT 

[ZlPosition buffer access NO. 

When the position buuerxriu-in wit14 of OWm211 ar the pmition buffer 

r e a d a t  Wit15 of O W m 2 1 )  is  turnednON'. the dau rot in this parameter 

ia taken as the podtion b d e r  ecresa No. 

In this -, the setting range is 1 to  256. 

Invalid when it is set to'O'. 

lh i s  parameter is a v a b l e  for CP-9ZWSH version No. 87921.WWO-So200 



Table 5.5 Details of Se~oParameters for Setting (Cont'd) - 
No. 

- 
46 

- 
47 

- 
48 

Name 

Encoder parition 

highest 2 wmda at 

power on 

(epmH) or 
Position b d e r  

write-in data 

P u b  parition 

lowcat 2 word8 at 

pmcr on 
lapoal) 

Jsed when the mvnter mode selection (servo b e d  parameter) is set (anbasie 

m the poition mntm~ mode the mationcommand (owm20). 
Phis parameter is u s ~ d  for the f d o u i n g  two methods. 

1)Enroder pasition high~st  2 wards st power oB 
Valid when the e d e r  selenion af servo Cued parameter is ~t to 'abmlute 

encoder (=,)'and the axis aektion (Bit5 ofmotion coneroller function 

se~ffcion nad ofemo rued parameter k set toeinfinite leneh aus (=I). 

When the request (a LOADABS system idmire length porifion monlwr 
information (Bit2 of OWmZD) is tmed'ON", the data set in this 

parameter " taken en the snmder porilion highest 2 words at power .,a. 
2)Positlon buffex write-m data 

When the paaitian b d e r  &-in (Bit14 of OWm21) Is tumedmON", the 

data set in this pauamelar " written m(a the wition b d e r  '&ed by OL 

m38 as the abmlute pasimn data. 

Phla parameter isavsilable for CP.92WSH version No. 87921-90000-SOZW 

. . i. $&en the counter mode selection (servo fixed parameter setting) is set on the basic counter, for run 
mode settings (OWOOOO), and the Servo drive run command (OW00 Ol), 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. 

0 

lnd later. 

Jsed when the counter made selection (servo h e d  parameter) Y act (a'baaie 

wmre? io the position mnml made vabg the motionmmmaod (OWcU20). 

ialid when theenmder +ectloo ofservo i udpa rame lo  is set to'.baal"te 
mmder. and the a d s  solfftian (Bit5 of m o t i a n m n d e r  function s r l d o n  

lag) o f a w o  C d  pamr.eter. seltd'idulike length axis (=I)'. 

men the rsqvpsr la LOADABS system Inbite I d  mition monitor 

nforma'ion (Bit2 of OWrnZD) "'ON'. the data sot m thir parsmeter Y .Am 

ts the p u ~  lowat z ~ m d a  powPo .,a. 
Ilia parameur ia a u d h b k  far CP-SZWSH -ion No. 87921-90000-SO200 

ind later 

3=d the muntermode so~mtion (servo fued parameter) Y sot (a aaa& 
ounfer'in the poaitionmnfml mode using the motloncommand (OWm20). 
hlid when the cnmder selfftion of s- 6 x 4  v e l C r  is sot to ..hlute 
~nmde.. end the an. da;non @it5 61 motion mnt10urr function =I& 

lag) of of- ffuod p - u  ir set (a "idmite l e d  axis (=I)*. 

h%en the q u e s t  to LOADABS syalam idmite length parition monitor 

nfomation (Bit2 dOWm2D) ir 'ON". the d s h  set in thk parameter is *en 

.*the ~ ~ l r  -illon u h ~ h e c  2 -da at powurn 
Ihiaparameter Is avdhble far CP-BWSH version No. 87921-90000 -SOZOO 

2nd la* 

(High) Priority order (Low) 
RUN>ZRN>NCON>TCON>PCON>PHCON 

0 

o 

2. When the counter mode selection (servo servo fixed parameter setting) is set on the basic counter, 
if the RUN signal (Bit 0 of OW 00 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 (OWOOOD) 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 (OW00 02, OW00 03) related to torque control settings and the torque reference 
setting (OW001B) will continue to output setting data regardless of whether the RUN signal is 
ON or OFF. 



5. SERVO PARAMETERS 

* Logical value; set "OFF" when such a phenomenon is to be occurred. 

3. An example of a general-purpose DO used as an output to servo driver is shown below. 
Since it is a general-purpose DO, it can be used in different applications depending on the 
system. 
Note that DO5 can be used as a general-purpose DO only when the coincident detection function 
is not used. 
Use the sensor ON signal (SEN) to connect the other specific signal (D06). 

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. 
a 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 (OLOO 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 (ILOO 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. 

Name 
DO0 
DO1 
DO2 
DO3 
DO4 
DO5 

<~ssum~tions> 
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> 
Adiust with the zero ~ o i n t  ~osition offset. When -120 is set as the zero ~ o i n t  ~osition offset. the 

Connection to VS-866 
Run (RUN) 

Torque control selection (TSEL) 
Emergency stop (EMG*) 
Run ready (RDY) 
Failure reset (RST) 
ASR integral reset (IRST) 

po&ion monitor registers  owe ow ever, when the power of the CP-9200SH is interkpted, the nuhber 
which was set in the zero point position offset will be reset to "0". We recommend setting using the 

Connection to SERVOPACLK 
Servo ON (SV-ON) 
Proportional control (P-CON) 
Reversed rotation over travel (N-OT*) 
Forward rotation over travel (P-OT*) 
Alarm reset (ALM-RST) 
Not used 

method shown in Drawing A (Startup processing drawing). 

(Example 1) In DWG.A 
t OLC006 - 0000000120 2 OLC006 

(Example 2) In DWG.A 
I- OLC006 - DM0022 3 OLC006 

Here using the CP-9200SH programming panel, open the register list screen, and set DL00022 to 
120. Since DL00022 (D register of DWG.A) has a battery backup, once it has been set, this program 
will automatically be executed whenever the CP-9200SH is turned ON. and -120 will he set into 
OLC006. 
In this example, we used DL00022, other D registers (DL00000) or M registers (MLUUU0U) 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 ( 0 ~ 0 0  008). 
For other than the above, use pulse as a unit. 



5.2.3 Details of Servo Parameters for Monitoring 

(Note) 
Registers of different module numbers are not continuous. 
If the module number is the same, the registers between the  axes are continuous. Use subscript: 
(i, j) in user programs with care. 
(Example) 
With k IW(OW)COOOi, where i = 0 to 255, the register number can be correctly read out. 
With IW(OW)COOOi, the register number can be correctly read and written within the registel 
range of module No. 1; IW(0W)COOO to IW(0W)COFF. Where i 2 256, it can not be correctly reac 
out. 

: Table 5.6 Details of Servo Parameters for Monitoring 
~ - p ~  

Setting Range Conten* 

nfmms ofthe rwr status of the SVA module. !a in bit m n f i a t i o n .  The table below shows that bit 

In  the position conlml mode, the zero point return m n M 1  mode. or the phase 

mntrol mode, when the polition denation (IUIIOA) exceeds the deviation m r  

de-ionvaluc setting (OWLOOR, this Bit turm ON. 
s l n a  the mntml mnlinver aa ir is. when pm-ing for an applvation such sr 

emergency stop is  npresasry. monitor this Bit and create a vrer pmgram that 

urn* another pmeesr. 

The possible e n u r a  that this Bit r u m  ON: 

(1) The valve set far the dsnation e m  de&n (OWLOOR is tm small. 

(2) me momr is not mlauop. 
(3) The load of -him system is tm h-v to pea- the motion as mmmnndad. 
when th"Bit t- ON. theLED of SVAmdvle didayn'J  (1st ana),'L'(2nd 
ad.), 'n'(3.d ad.) and 'WHth axis). 
Clear the 'deria- c d  and when the alarm dear (Bit6 of OWmOO) is ON. the 

m r  =ttlog ( 0 ~ m m t o 0 ~ m 3 ~ ) .  thi~it-ON. 

PRMERR) I ~ n t h k c a w ,  the laat anvo parameter number thatcavrrs tbe r n k g  ran- m 

I urntormrd tothe r a n g e e x d r o z  paramrtrr No OWLOUR 
*NO r u ~ d  parnmrter I m e n  s valve chst c i d  the sotme rswe u .n for ihc eervo ivcd peramcmr. 

fhmugh CP-717. 

m anversion ~ r m r  lab Bit f- ON when the Am mn-rd- mt operate m f c U y .  Clear the 

LADER) Am wnv&-r status. aod whenthealumelcar(Bit6ofOWmOO)istumcd 

am- a hardware farl- ran be surpencd. w l a r e  the SVA modulo 

Cumrlawdnurnberol I Whcnthcmun~modeulccuon(~nofu~dparamelrrl usel tothe bascmunm 

~p~ ~ 

Not "aed 

Count value preset Valid only when the mvnter mode selgtian (servo hred parameter) is  set toth 

mmpletion reversible counter When the request foreounl value preset (Bit12 of O W m W  

(PRESEI1 is  'ON', the aunt  value mmpletion tums 'ON'. 
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Table 5.6 Details of Servo Parameters for Monitorinq (Cont'd) 

direction s a l e i o n  when 

- .  

contents 

This Bit turns 'ON'when the SVA module is ready to run. 

The poasihle causes that thin Bit turns "OFF': 

(1) ~ ~ n t i ~ d  emroecurs. 

(2) The axis use selection (aervo rued parameter) is set la .NmUSE-.  

(3) Servo t i e d  parameter setting e m r  

(n Cumuhriys number of mtationn meption e m  

(5) While chlnging a servo axed parameter 

(6) While reading out theabsolute position from the absolute encoder 

Valid only when themutter  male selection ( s e m t u e d  ~arameter)  kaet to.Bapil 

mumtar-. 

This Bit turns 'OWwhen SVCRDY (IBm007) is  "ON', and one o f a p e d  m n ~ o  

mode (OBmWo),  torque mntml mode ( O B ~ W l ) ,  pantion contml mode (OBC 

O002). phase m n M l  mode (OBQJW3) and m point return mode ( O B m W (  

k DN'. and the a w a  ON (OBmOlO) i s n 0 W .  

10 position m n m l  mode vaing the motion mmmand (OWm20), when an alarm 

-evenilthis Bit is'OW, h u i n g a  motionmmmand d m  nor move theaxis 

Clear the  alarm and set the motion mmmand to .NOP far more than I .can 

m v m r  and an abvlluteencodcr isuaed. 

T u r n  'ON'wheo the rotation dipction selection ofacrvofied paramate. is aet 

to 'Positive', and twns'OW when aet tomNegative.. 

Tunu 'ON' when the counter mode selpctian (servo t i e d  parameter) is ae to 

'&c counter' and the abaolute position readout request (Bit1 of O W m W )  I. 

.ON- and  the  absolute poaition data readout from the  absolute encoder is 

mmplatsd. 

Uao erm mu. the~mvlstivenumberdmutionsrrseptionmr(Bi~ o f l w  

aignal Eoe 6om PG is d i sonnr ted .  

nm. 'ON'when poailloning k ampletad in the positionmnOo1 mads. 

(1)Whan U. motion mmmand is  not vsld 

This Bit t u m s ~ O N ' w h s n  I C m n t  value (IILlX-Porltiii i feremevalue 

( O m  12) i 5 Positioning mmpletion range (OWDOE) 

I2)When the motionmmmand isused 

This Bit atnu 'ON' when the pulse output mmplefion (Bit2 of I W m  15) in 

. . 
Tho bit mfiyrat ian is  as follms. 

Bit 0 General-purpose DI Idorma the arafus of OlOO signal. 

(010) Refer to the aupplementaryerplanatifin I. 
I Gemr.l.pumoseDI Informs the status of 0 l 0 l  dmal. 

(Dll) Refer to the aupplemenlary e.plenati0" 1. 
2 General-p-se DI Infmma the status of 0102 s i w l .  

(D12) Refer to the aupplemenfary eiplanstion I. 



Table 5.6 Details of Servo Parameters for Monitoring (Cont'd) 

W D I R  

Position monitor 

k t  Dl laW 

letfft,on. or 

ktch data h m  

lardware munte,. 
m 

ietRted trmuene 
m 

Pmition denadon 

monitor, or 

Number of 
incrementd 

pulses at each 

(ean 

mDv) 

Speed referem. 

ou~utvaluc 

monitor 

(SPDRER 

speed monitor 

param.w. 

When the basic w n t e i s  soktd. thccumnt p i t i o n  monitm valve is 

i d o r m d  Referto th~mpl.m+tary explanativn 2. 
Nnc: Invalid et orpution of Adralnns. 

Valid fmm tho exervtion ~~lidlmmthoerervdonaf~-dmxin.f H-h.61 

or L-dravmg 
When the mvrrsiblec&ter, the interval muntn, or the h u c n c y  

meesvremenc is sclrrud, thecummr muot value ofthemunrer is mformed. 

P' Co 2"-1 For wetem and"& 
The meaning is msre".'dependingan the munter mode u1Pnion (sem w 
paramew. 
Whenthe hasiccounter is  el&, the position de%etititi (lag pulse) is 

i n f o r m e  This is valid in the m point re- mode, the position mnwol 
mode, ard  the p h ~ m n k d  modc moaition d e n a h  =Target pmitiw at eael 

-n - h n t  p i t ion)  
Whenthe roveraihlecovnter orfreguew m-urementis selected. the numbt 

I The valve output to the aewo drive is informed as a speed refere- ovtpvt 

value. Thisis  the latter pan  of the s p e d  b i t e >  (OWCOo4.OW~05)  

32768 to 32767 T h e m  mnuersion result input to CNI- to CN4-30 (1st U) 4th w s )  Is -led t 

the set value for the "input voltage at the s p e d  monitor (Am 1WW and 

informed. The "input voltage at the speed monitor (AID) IWWia set on the 

Semo Fixed parameter SeL"np scree". 

S p e d  monitor value =(AID input m1We X 10M0l,Sat value far input 

va1tap at the s y d  moNto. 10m( 

Forexsmple, when the set valve for input voltage at the speed moniror (Am) 

100 % i s  6 V and the a r t v a l m  input roltage is  3V. (3 V X lWOOV6 V = 5WO 
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Table 5.6 Details of Servo Parameters for Monitoring (Cont'd) 

ange exceeding 

orameter NO. 

?RNO) 

Reglrtlr No. 

n W M F  

ILrn lO 

u r n 1 2  

W l 4  

r n l 5  

s a t i n g  ~ a n p  conlonra 

WFor  8-0 parameter for In setting ofthe mrro parameter for setting iOWmOO to O W 3 0  or the servc 

setting. I to 48 &xed parameter, the last parameler number whose setting exceeds the sc t l in~  

(2) For servo rued range is informed. 

parameter, 101 to 127 In setting the rarvoparameter for s t r ing  (OWmOO ta O W m 3 0 ,  when aaeuin5 

range armr is dateclod. n parameter number fmm 1 to 48 is informed. 

In a~uing ibe k i ~ d p a r m e t t t .  when B setting xanpe error is detected, 

parameter number added IW (101 to 127) 1s informed. 

For orample, khon s setting range error is detected st the linear acc~leratior 

fvne~ning(OH113X),WDllisinformod. Whenasattingrsngeermrisde- 

at the rated motor speed (servo fued parameter), 00101 is informed. 

Note: Vslid when the setting ermr of servo parameter for setting ( I B m  W1) or 

the servo f h d  paramem aefringermr (IBCO002) ienON-. 

-2" to PL-1 Far ayalom ena1y.is. 

Vdid only when the m u t e r  mode &lion (sem b e d  -meter) is set to'&u< 

muntcr'.nd the sbmlvte enmder v used. 

The cumulative numbsr of mmtion. received from the nbsalulo encoder it 

in(ormed. 

0 co 65623 Valid when the mumar mode .elsction(aeno f u d  parameter) is  .el toqBP.c 
muntlr'inthe paaitionmntml mode using the motion mmmand (OWD20).  

The morioo mmm."d (OWm20) in exolutior, "infarmed. 

F= the -tion mmmand, lp~ar to owmzo. 
This pusmeterin wivdlablcfm CP-92WH vcnion No. 87921.9m0U.SD2W 

mode using the m o t h  mmmand (OWm20).  I h e  s u m  of tho m o t h  mmmand (OWm20)  in veevrion is 

infolrnd. 

Bit mof-tion. 

0: Ready 

1: BUSY (inpmeas) 

mi3 Bit v spocinllyvsad lor ,ha stat". at abort 

Thia parameter is available far CPmWSH version No. 87921-913000-So200 

I momentary stop mmpletim For momenlary slop f u p t i i ~  refer to eaeh motion functinn. 

~ S K  This parameter is avsllable lor CP-9200SHvcrsionNo. 87921-90000-50200 

WOLDL) and onward. 

Ovrpur mmplstion lhm .ON- when the output oftravel a m o u t  is mmplrrpd. 
Thia parameter is  .v.ilable for CP-92WSH version No. 879Z1-90MO - m ~ w  
and onward. 

this Bit rums 'Ow at mmplotioo of rem p h t  setting. 

m i s  m m e l e r  inavailable lor CP-9200SH version No. 87921.90000 SO200 

and onward. 

External paaitianiw .ignal I Tvms .ON" st theexternal pmitionini signal input in execution of the extemsl 

latch mmpletion 

(EX-LATCH) This parameter is available for CP-92WH version No. 87921-9W00-So2W 

and onward. 

Command favlry mmpletim I l\lM " O w  ahan  m alarm a e u r s  during exolution afmova instruction 

Stat", (poailianing, conatantaped feed, sk). 

(FAIL) When thi* Bit ia'ON", run is  disabled When thin &r turn. 'Ow. net the 
motion mmmsnd (OWm20)  to NOP lor mom than I %an. 
When this Bit turn. 'ON', the LED olSVA module displays "J yla t  axis). - LY2nd axis), 'n'iSrd ais) or 'un(4th axis). 
lh ia  parameter in available for CP-92WSH version No. 81921-90000 -SO200 

and lator 



Table 5.6 Details: of Servo Parameters for ~bnitoring (Cont'd) 

- 
Bit 

1 

- 
IL! 

Register No. Setting Range 

zem p i n t  mum 
mmplefion statue 

(ZRNO 

N0l"sed 

O m 5  

s i t  

0 

1 

2 

'IZ- P,Pd completion 

Contents 

n r n r  -OV at .em point re-completion or  em pomt setting eompleuon. 

h ' O W  at  atamog zero point return. 

This parameter in available for CP-SZMSH venion No. 87921-90000-SO200 

and later  

Valid when theauntex  mode releLtion (rervo Cued parameted is set Lo "Baric 

muntcr" in the position control mode wing the motion mmmand (OWm20J .  

'Number of digits b e l m  dedmal painl'd motion fued parameter No.18 is 

informed. 

Thi. p a r a m e m i r  available for CP-9200SH version No. 87921-90000 -SO200 

and later. 

6 

7 to 15 

3 valid when tho m d e r  rnledio" of a e m  rued parameter is aor to %brnI"te 

enmder (=I)' and  the  ads selection of servo he4 parameter @if5 d motion 

mntmller Ivnctlon &(lo" nag) is  set la 'I"l5r.h lo& ads (=I)'. 
TYM .OW Bt W A D  mmplstim when the rewea t  to WAD ABS amtun 

xmmte length mooifor informtion ( O B m  ZDZ) is  'ON'. 

l \uoing the muear to LOADABS system inFrite length manilar information 

( O B ~ ~ ~ J - O F P  turns this m it -OW. 

mi. parametex is  avaihblefor CP-9UIOSH version No. 87921-90000-SO200 

and later. 

Valid when the  axis wlectim @it5dmotioomnrmller  fundon aelectioa. flag) 

of *rm f m d  parsmetar is aer to'Mmite l e n p h s d r  (=I)'. 

lbii Bit r-a "OW at preseleompleflon when WSMAXoumber of L v m s  

p-t request (OBmZDl)  ismOW. 

W n g ' O W  the POSMAX n u m k  of t v m a p m e f  request (OBmZDl)  

turns 'OFP thin Bit. 

This m a m e t e r  is available for CP-9200SH veraion No. 87921-90000-SOZW 

Vahd w b n  the counter mode seleetian k r w  rued parameter) is laset to ' h i e  munter' in the m i t i o n  mntml 

Wm16 

I W m  17 

mode U-S the -ion ( o w m  20). 

The statuses ofpsif ionr monitored by the SVA module am informed 

Bit mn6puration. 

Tho bit mnFlgvntion is  ss shown Mm. 

LOAD mmpllcuon d A B S  

system -te l a s h  

position monitor 

(AESLDE) 

-Ads selection" &t5 of Serw fued  parameter No.17 is  informed. 

mi. paramem is available for CP-92MSH version No. 81921-90000 -SO200 

hmaehioeloek 

(MW) 

Zem wintposltion 

GEROJ 

2nd INPmmpletion 

w%n) 

Valid when the mvnrer mode selectian(apm rued parameter)ia ael to "Easic 

m n t e r ' i n  the poriiion mntml mode usinsthe mationeammand ( O W ~ Z O ) .  

The w i t i o n  that  SVAmoduk externally output., that  is  the referenee pait ion 

ol machine mardinare system is  informed. 

In machine l a k  status C B m  170ia "OW), this position data is not updated. 

Refu to 3 4 . 3  (5) 'Paition monitof. 

Thk parameter is  available for CP-92WSH version No. 87921-90000 -SO200 

l h n m  'ONmin machina l a k  aratus. 

When this Bit is  'OW, an actual m n M l  &a is  Loeked and remains stopped. 

l E s  parameter is  available far CP-92WSH version No. 87921-90000-S02W 

end late, 

TYnu'OW in zero point return mmpletion status Wm 156 .OW) and 0 5 

&hine mordlnnte system referen- position (am 18) I Zero p i n t  position 

output e d t h  (OWm33) .  

This parameter is  a v d s b l e  for CP-92WSH rprs i i i  NG. 87921-90MO-S02M 

and 1st". 

TY- 'OW .,hen the PUIS aurpvt mmpletian m i t e  ~ f w m  15) is 'OW and 

( k r  parifion O L m 0 8 )  -Machine modinate system reference position (IL 

m 18). 5 2nd in-positinn vidth (OWm32).  

mis p-~tpr is  available f m  CP.92WSH version No. 81921-9M00 SOZW 

I ( and later  
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lf used 

)SMAX monitor 

L "sad 

arm 

WnM) 

Table 5.6 Details of Sewo Parameters for Monitoring (Cont'd) 

and later  

Spped over I When ushg the e l ~ u l c g e a r .  t u n s  "ON. when the traveling distance exce& 

l lo 2"-1 

. 

Valid when the muntar mode selecton(aervo fucd parsmeter) is  eel LO .Basic 

counter- in the position conlml mode using the molion command (OWm20). 

'Idmire length axis rewt position (POSMAX)' of.em fued parameter No. 22 

is i d o r m d  
Thia parametar is available for CP-92mSH version No. 67921.90000 -SOZOO 

(DISMVER) 

Not used 

Conml mode e m =  

(MODERR) 

the limit. 

Thls parameter is available for CP-9200SH version No. 87921.gW00-SO206 

and later 

m-'ON. rshencoouol mode other than position m n m l  mode (OBtUmZ) I 

set and s move instruction (pasitioning, eonatant-sped feed, ete.) is eat for tht 

matlcneommand (OWrn20). 

This -meteris available far CP-92WSH version No. 81921-90000-SO200 

and later  
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1 and later 

Not used 

ABS enmder mliltion lbm'OWwhen the mliltion amount ofabslnteenmder u m d s  the 

amount exceded albwablermge of SVAmodule where an ahaalvteenmdcr is used and the aria 

seluuco @it5 of m ~ k  function relectio. nap) ia =t to'lnfuvte 

length aus (=I)'. 

Valid when the munter modeaelsction (servo h d  m e t e r )  is apt lo "Sash 

m u n w  in the position mnlm1 mode using the m?tionrommand (OWrn20). 

The tm"d amovnt at each aean la informed. 

In machine laekrliltus Wm I70 is'OF). ittvma O'. 
l 5 i n  parameter is available for CP-92WH uersinn No. 87921.9W00-S02W 

and laen 

Valid when ihs munbr made reledon (wrvo 6x4  psrameter) is set to -Basic 
m u n w i n  the posiGanmntm1 mods using ihe mationmmmnnd (owm20) .  

Whenthe patition but% readout (OBCU21Fl af mrmparamefu for setting is 

'OW. the h t i o n  dsta is read out hom Lbe position b d c r  .pebied by a 

poaition buffsr a=%% number (OLm38) andinformed. 

It latea 2- until the data la a-d in this r e s t e r fmm the moment that 
Lbe position bvao ludov t  sommand (OBmZlR  is t d  -ow. 
Thla parunetois available for CP-92WSli v m n  No. 81921-90000S02W 

and later. 

Valid when tbemunter mode dection (-0 fued paramem) is set to -&,sic 
munter'in the poritionmnml modeor zem paint rehlrn made. 

men position lwis in PI (refu ta mite of owm 21). an im-I 

output value in informed. 

Thla pammcter ia available for CP-92mSH version No. 87921.9W00.S0110 

and lam. 

Vdid when the aountu mode selection (servofmd paramew is set to-Saaic 

munmmin the +tion m n ~ ~  vdnl the motioncommand ( o w m z o ~ .  

Ihis is applied whenthe au. se1emoo of aw. M p a r a m e V r  ,Bits of motion 

mnmllsr h c t i o n  election flag) is wt La -I"&iteleogth au. (=I)'. The w e t  

+tian orinmice l e w h  a d s  ar r a ~ b  -n ir *med. 

h f e r  La 34.3 (5) T'mition monitor". 

This paramem la available for CP-92MSH version No. 87921-9mO.S02W 

and later 

Valid when thecounter modeselution ( a m  rued -meter) la set fa 3 - h  

mnnter'in Lbe poaitionmnlml modeorlem point ret- mods. 

(PI output valve - Firsf lag output value) ia informed. 

This parameter is available for CP-92MSH uersian No. 87921-9W00-S0120 

and lato. 

Valid she. the counter mode selection (servo Fied mameter) is set to'8asic 

counter-in the poaiUon control mode ar mm point return mode. 

The position Imp output value , b f m  adding the f e d  f o w d  operation value) 

is inlomed. I 
This parameter is available for CP-92WSH version No. 87921-90a)O-S0120 
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Table 5.6 Details of Sewo Parameters for Monitorina (Cont'dl 

highest 2 worda at 

power 0s 

Regist., No. 

ILDl34  

TWO336 

I W m 3 7  

a m 3 0  

Um3A 

I L m 3 C  

U m 3 E  

SDtting Range 

2" to 2"-1 

-. ~, 

Contents 

' Valid when the counler mode selprtion (servo Cued parameter) is eel to "Bask 

munter"in the position wntrnl mode the mouoncommand ( o w m 2 0 ) .  

Informs tho position value before a d b g  the Lern point position offaet ( 0 L m  

02) value. When using lhia parameter, add the lero point position olfaet value 

8 c ~ n v m e d  lo the  eumnt ly  used unit (reference unit or pulse). ' The informed mnfenls dlaer depending on the position moctor 2 unlt selecfior 

(OBmZD3). 

(1) When O B m 2 D 3  = 0 

Thee-nl position monitor is  informed in 1 = 1 reference unit. 

This parameter is  disabled, however. when the axis selmrion (Cued 

paremew) is set to 'Infnite l e n n h  axis. and the mm point position offset 

( O L m  06) r 0. 

(2) When O B m 2 0 3 =  I 

The psit ion monitor (ILm08) mnvertrd into s pulse unit is inlormad. 

Thia paramstor is  available for CP-92alSH version No. 87921-90m0-SO200 

and later 
- 

and Later 
2" to 2"-1 I Valid when khe encoder selactinn ofmervo 6 x 4  pnrameru is .et to.Abno)ulo 

encode? (=Wand the a x h  selection of . e r v o f h d  paramater(Bit5 of motion 

mormuurfunctian .aIectionnw) is is, to % h i r e  length aM (=I)'. 

The high& 2 words of en&= poai6on areinformed. 

This parameter is a v d a h l s  for CP-92WSH version No. 8 7 9 2 1 . 9 m 0 0 - S o 2 ~  

end later  

Valid when the e n m d u  = l a i o n  of amo f m d  pmamefcr is u r  ro 'Absolve 

enmder (= l raod  the ada selection of a- [xed parameter (Bit5 of motinn 

controller function = M o n  flag) ia set to'Iofvlife leopth ark (=I)-. 

The lowoat 2 w d  of pulse position are infarmd. 

Thii parameter b rvnilahle for CP-92WSH v w i o n  No. 87921.9WOO-SO200 

- 

-- 

-- 
-- 
-- 

-- -. 

-- 
-. 

-- 
. 

- 

- 
I 

- 
! 

- 

- 
-- 

-- 
- -- 
- -- 

-- 

- -- 

. I 

<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 

DIO 
DIl  
D12 

D13 

* Logical value: Turns "OFF" when such a phenomenon occurs. 
2. When "Use" is selected for the motion command code usage selection (servo fixed parameter) and "1 

(=valid)" is selected for the motion command code valid (OBOU 008). 
For other than the above, use pulse as a unit. 

Connection to VS-866 

Ready (RDYX) 
Running (RUNX) 
Zero speed (ZSPD) 
Warning (ALM) 

Connection to SERVOPACK 

Servo ready (S-RDY) 
In limiting current (CLT) 
TGON (TGON) 
Servo alarm (ALM*) 



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 

Name 
h e  number indicates 

parameter No. 

4xis use selection 
:USESEL) 
PG signal form 
& d o n  
TGSEL) 
Encoder selfftion 
:ENCSEL) 

Sele-hm of rotating 
iirection for use 

uith absolute value 
?ncoders 

D m  
Pulse counting 
method a e l d o n  
PULMODE) 

Counter mode 
selection 
(CNTMODE) 

Motor rated speed 
settine . 

W) 
Setting for the 
number of feedback 
pulses in one 
revolution 

(FBPP~) 
DlA output voltage 
when the s p e d  is 
s t  100% 

N1) 
DIA output voltage 
when the torque is 
at 100% 

WZ) 
Input voltage when 
the speed monitor 
Am is a t  100% 

setting range 

or 1 
3efault = 0) 
et for each bit. 
Mault  = 
000H) 
to 2 
3efault = 0) 

or 1 
Jefault = 0) 

to 6 
Jefault = 6) 

t o 3  
Default = 3) 

to 32000 
Default = 
1000) 
dultiples of 4 
otyeen 4 and 
i5532 
Default = 
!048) 
1 to 10 
Default = 6) 

Lto10 
Default = 3) 

I to 10 
Pefault = 6) 

f Servo Fixed I 
'arameters" 
i: Incremental encoder 10: Incremental enmder I A A 
: Absolute value (Set a suitable value.) 

encoder 
1: Absolute value 

encode (use ae 
ineremental type) V V V 

I: Forward rotation I 0: Forward rotation 
: Reverse rotation I (Set a suitable value.) I / I  / I  

I: Sign type (single 6 : AIB X 4 
multiplication) (Set a suitable value.) 

: Sign type (double 
multiplication) 

!: Upldoum type (single 
multiplication) 

I: Upldoum type 
(double 
multiplicatio~) 

I:AIBpulsetype 
(aingle 

' multiplication) 
i: AIB pulse t y p  

(double 
multiplication) 

3: AIB p v h  t y p  
(quadniple 



5. SERVO PARAMETERS 

Table 5.7 Setting Example of Sewo Fixed Parameters (Cont'd) 

Setting range 
The number indicates 

parameter No. 

I I 
12 Input voltage when 1 to 10 1 = 1 V  

the torque monitor (Default = 3) 
AID is at 100% 
IWZ) 

13 DI latch detection 0 or 1 0: DI latch input signal 
signal selection (Default = 0) I: Pulse C inout sienal 

I 
. - 

I(D1INTSEL) 
14 [Additional function (Set far each bit I Refer to Table 5.1 "List 

(AFUNCSEL) WOOH) Parameters" 
15 Frequency 0 to 3 0 : X l  ( l = l H z )  

coefficients (Default = 2) 1: X 10 (1 = 0.1 Hz) 
(HZSEL) 2: X I00 (1 = 0.01 Hz) 

3: XI000 ( =  0.001 Hz) 
16 Simulation mode 0 to 2 0: Normal run mode 

selection (Default = 2) 1: Simulation mode 
(SIMULATE) 2: Final adjustment 

mode - a  

17  Motion controller Set for each bit Refer to Table 5.1 "List 
function selection (Default = of Servo Fixed 
flag OOWHI Parameters" 

~(SVFUNCSELI -' I 
18  umberof of &nu, I Oto 5 I Set the number of 

below decimal point (Default = 3) digits below declmal 
PECNUM) -' point of the reference 

19 ~ T ~ B V ~ I  amount per 1 I to 2"-I I I = I reference unit 
(machine one I (Default = ( 
rotation 10000) 
(PITCH) 

ratio (Defauit = 1) 

ratio (Default = 1) 

I lmaxlmum rotation I (Default = I 

. . 
(SLIMP) = 231-1) 

25 Soft limit value -2" to 23'-1 1 = 1 reference unit 
(negative direction) (Default = -2") 
(SLIMN) -" 

Basic counter Reversible Interval Flewen 

Zem Speed Torque position phase munter meawn 
point ment 

return Position 1 Position 2 
3 3 3 3 3 3 3 3 

Set a suitable value. 



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

Name Setting range 
The number indicates 

I parameter No. I 
I 

26 Zero point return 0 to 7 
method @d&a = O )  

0 to 32767 
compensation (Default = 0) 

Meaning Basic counter 

Zero 1 Speed I Torque1 Position 1 Phase 

1: Not used 
2: Not used 
3: C-pulse 
4: Not used 
5: Not used 
6: DEC2 + C-pulse 
7: DEC1 +LMT+ C- 
pulse 
1 = 1 referenee unit 

(Notes) 1. Slanted lines indicate the modes in which the parameter is not used. Use the default 
setting. 

2. In the column "Basic count&", the position 1 indicates the position control mode in which 
the motion command (OW 00 20) is not used while the position 2 indicates the position 
control mode in which the motion command (OW00 20) is used. 

3. Available, for CP9200SH version No. 87921.9000~ 30200 and later 



5. SERVO PARAMETERS 

5.3.2 Setting Example of Servo Parameters for Setting 

Table 5.8 Setting Example of Servo Parameters for Setting 

return 
1 Run mode setting OWmOO SclfmmchbiL FdutoTabk OOlOH WOlH OOOZH 

(RUh'MODJ U!dsuit=O) 5.221"d 
%sa 
PanmPanmm for 
Smtiog'. 

2 Servodrivervn O N l X l  a r h a c h b i i  Fd~rlaT.ble OWDH WODH OOOFH 

Name Register No. Setting Meaning Ba& ieeoun~er Rewrsible Inbwd F~roqueory 
Vhe number indicates range Zero Speed T o w e  position phase munter counter measure- 

parameter No.) point - - ment 
P I Psition2 -- - 

0104H WOSH 0 0 0 

I command s e r a  I (SVRUNCMD) I 1 I (Can be usad e. general- 
p-ss DO.) 

P W W  W O W  (Can be used as general- 



Table 5.8 Setting Example of Servo Parameters for Setting (Cont'd) 

Name 
(The number 

indicates 

Setting 
range 

la 32767 

lefault = 300) 

La 32767 

Ierault = 0) 

2768 1032167 

.faulti LSMI 

La 32767 

Icraul, = 0) 

Meaning 

=I nu 

*No inrngrsti0n) 

4 . 0 1 %  

4 . 0 1 %  

.lW rererenee 

miumln 

- 
!em 
aint 

7 
7 

i 
7 - 

0 

- 

/ 
d 

L 
i 

Basic mu8 lter 

Position 



I parameter No.) 

5. SERVO PARAMETERS 

Table 5.8 Setting Example of Servo Parameters for Setting (Cont'd) 

(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 (OW00 20) is not used while the position 2 indicates the position 
control mode in which the motion command (OWDO 20) is used. 

3. Available for CP9200SH version No. 87921-90000 -SO110 and later 
4. Available for CP9200SH version No. 87921-90000 -SO120 and later 
5. Available for CP9200SH version No. 87921-90000 -SO200 and later 



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. lnitialization of Absolute Encoder 

Initialize the encoder in the following cases: 
When initializing the rotation speed from the absolute standard position of the absolute encoder to 
"0." 
When a batterv 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.l lnitialization 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 ionnecter. 
, 

Remove the connector from the encoder. 
Short circuit connector pins of the encoder between (R) and (S). (See Fig. 1) - Remain in a short-circuited state for at  least two minutes. 
Remove the shorted lead, and reconnect the connector to their original positions. 

(B) Using the Servo driver side connector 
Remove the connector from the Servo driver. 
Short circuit between pins (10) and (13) with a PG cable as shown in Fig. 2. 
Remain in a short-circuited state for a t  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 a again. 
If the alarm does not occur, initialization is complete. 

Encoder 

(a) lnitialization of Absolute Encoder (b) Initialization of Absolute Encoder 
on the Encoder Side ' . with PG Cable 

t Fig. A.l Initialization of Absolute Encoder 



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- 

9200SH, the servo fxed parameter of CP-9200SH must 
be set to "absolute encoder". 

(Procedures) , 
(a) Select "absolute encoder" for CP-9200SH servo fixed~arameter 
@) Turn OFF the power to CP-9200SH 
(c) Turn ON the power to CP-9200SH (at this stage, the SEN signal becomes High. For 3 minutes) 
(d) Turn OFF the power to CP-9200SH 
(e) End. 

@ Reset the data. 
Turn OFF the power to the servo driver, and remove the encoder connector. 
Short-circuit across the pin (13) and (14) for 1 or 2 seconds. 

Restore the normal wiring. 

a 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 "J" (1st axis), " L"(2nd axis), 
"n"(3rd axis) or "U"(4th axis) is displayed on the LED of the SVA module, repeat the procedures 
from step a. 



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

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

I Number of mntrallable axes 2 4  axes 
(4 ares per module, 

11 modules maximum) 

2 Servo Domain Fixed I10 registers 
parameters (128 worddais) 

(lwCOOO to IWFFFF, 
. . OWCOO0 to OWFFFF) 

I Number of servo Monitor: 16 Setting::25 
parameters I 

, 

Servo Fixed 
sereen (Separate from 
the servo parameters) 

iddition of paiameters for pulse 
tRset during pasition mntml .. 

hntml method improvement 0 
luring positioi mntml 

Frequency 
mesSUrernent 

: lntenal counter 

Reversible counter + 
)I latch detection 

Vser pmgram for absolute position U~rfuncdans fafhs CP- 
nonitoring I 92WH changed for uw 

with CP-92WSH. 

8 axes 
(4 axes per module, 

2 modules kaxirnum) 

CP-9200H MSC) 

Common use with M 
regigters (50 mrds per 
axis) (Mwwooo to 
MW00399) 

Remarks 

Monitor: 10 Setting: 32 I 
M regis,tcr setting 
(Included in servo 
parameters) ' 

I point palxis a 1 point Dl latch only valid 
during basic counter 

(C puke also pasiMc) pM - 1 mode 1 



APPENDIX 

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

Table 8.2 Equivalence Tables for Servo Fixed Parameters and 
CP-9200SH Sewo Controller 

Axis selection (USESEL) 

PG signal form selection (PGSEL) 

Enwder selection (ENCSEL) 

Revolution direction selection 
when absolute encoder i s  used 
(omw 
Pulse counting method selection 
PULMODD 

Counter mode selection 
(CNTMODE) 

Motor rated speed (NR) 

Numb- of feedback pulses for one 
revolution 
~ H P P ~ )  

DIA output voltage vhen speed is 
1 0 m  
N1) 

DIA output voltage when toque 
limit is 100% 
N2) 

Input voltage vhen speed monitor 
(Am) is 1OW 
Wl) 

Dl latch detection signal selection 
(o11NTsEL) 

Selection to use the wincidenee 
detection function 
(COINSEL) 

Frequency coemcient (HZSEL) 

Simulation mode selection 
(SIMULATE) 

Remarks 

Dip switch I 
Dip switch 

Dip switch 

(Na avallable) 

(Not available) 

(Not wadable) 

I 

MW00048 or similar pmduct 

I 

MW00049 or similar product 

I 

(Not available) On kCP-9XCHSsrvoconmlln f IW%lh/f6Vfircd 

I 

(Not available) On & 9-9200H Servo cmmlkr * IM%/f 3 V fired 

I 

Plug selection I 
I 

1 (Not available) 

(Not avadable) 

(Not available) 

(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-920019200H Designer's Manual for Servo Controller (SIE-C879-30.7) 
for axis offset. 



I S p d  ofset  setting (NCOMI T k 0 0 0 1 5  - 1 OWUOl8 I . I 

8.2 List of Differences for Servo Parameters for Settings 
Table B.3 List of Differences for Servo Parameters for Settings 

Servo drive run mmmand mtting MWW021 
(SVRUNCMD) I 

Remarh  

zem point position &t eating 
(ABSOFR 

Feedback pulse ~ m l u t i o o  
(FBPPO 

Normal move s p e d  coefident 
wtt inc (CVRER 

Approach speed se thg  (Nap.) 

Name of Servo oarmeter remter No (+-a 01s) 1 Cp 92WSH SVA 
regleer No (+-IS afs) 

Type of Servo eontroller 

\ 

P a e i h  Imp .aftwar? gain MWW027 
(K~P)  

CP 92WH Servo mntmller 
(879w 25WX sonwl 

~ ~ ~ 0 0 1 6  (Can only be 
used when RUN is 'OFF) 

MWWOl8 

MWW019 

On the CP-SMOSH (SVA), vsed in 
mmmon dvring speed, position, phare 
ma-l modu 

soffxare gain 

0-6 (Can also be 
used when RUN is'ONI) 

CP-717 screen settmg 

(Not available1 

OWUOOE 

OW0015 On the CP-92WSH (SVA), vsed in 
mmmon d- -4 P U I 0 4  P k  
mntm1 mode. 

Function newly added with the CP- 
92WSH (SVAI 

. . 

- 

reference setting ( T E E 0  

linear aareleration time se* 
(NACO 

unmx d~1111tio". time Gming 
(NDEO 

A v w p d  number of times 
WNUM) 

Standard speed ref~tandardlpeed~ferenceset~ng~~tandardlpeed~ferenceset~ng set tin^ 
(PHRER 

O W m l B  

OW0OlC 

mmmon during s p ~ ~ d .  P i t l e n ,  p h w  

MWOW32 

MyW03.3 

MWOW34 

OWOWC 

OWOOOD 

OW0014 

Phase m 6 n  mffing 
VHBW , 

Numerator of the operation 
melflcient for phase reference 
generation *I) 

Denominator of the opention 
meficient for phase referenee 

- 

- 

. 

Pmportional gain setting (Kv) 

I Positive h i t  setting 1 MWW044 
mmP! 

MLW038 

M W m O  

MWW04l 

Integral time etdng fl'il 

MWOW42 

O y D 1 6  

(Not available1 

(Not available) 

MWW043 

- 

- 

. 

OW0019 The meaning on the CP-92WSH 
(SVAI is d8e-t from the CP-92MH 

OWOOlA - 



I Positive speed limit setting MW00046 
(NLIMPI 1 

Table 8.4 List of Differences for the Servo Parameters for Settings 

speed limit setting MW00047 I 

Type of S e m  controller 

Name of Servo parameter 

Negative torque limit setting 
CPLlMNI 

I DIA output coenlcient setting MW00048 I I CP-717 screen setting I - 
when speed is 100% (Cl) I 

I DIA output coenldent setting MW00049 I I CP-717 sereen mtting I - 
when t o q u e  i s  100% (C2) 

CP-9200H Servo mntroller 
(87920-ZSOOX-S0m 
register No. (+axis ofs) 

MW00045 

- -- - 

(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-920019200H Designer's Manual for Servo Controller 
(SIE-CS79-30.7) for axis offset. 

CP-9200SH SVA module 
register 

No. (+axis ofs) 

OWE003 

Coincidence detfftion setting 
(COINDAT) 

Offset p u k e  setting 
WLBIAS) 

APPENDIX 

A-7 

Remarks 

- 

(Not availavle) 

(Not available) 

01n008 

O l W l E  

Parameter newly added on the CP. 
92WSH (SVA) 

Parameter newly added on the CP- 
92WSH (SVA) 



Table 8.5 List of Differences in Run Mode (RUNMOD) 

Type of Sewo controller CP-9200H Sewa controller CP-9200SH SVA module (87920-2500X-S0Y=W) No. (+axis ds)  
Remarks 

Name of Servo parameter register No. (+asis ofs) 

Speed mntml mode (NCON) I MB000200 l O 8 0 0 0 0 0  I - I 
Torque emtml mode ITCON) MB000201 OBOWOl . 

Position contml mode (PCON) MB000202 0800002  . 

Alarm clear (ACR) MB000203 OB00006 - 

Phase eonbol mode (PHCON) 1 MBOW204 1 O B m 0 0 3  I - I 
-- ~ ~~~ 

Zem point return mode (ZRN) MBW0206 OBn0004 - 

Phase reference generation , MBOWPO7 OB00007 - 
operation invalid (PHREFOFF) 

Revolution direetion selection when MB000208 CP-717 meen setting - 
~bso lu te  encoder is used (DIRINV) 

Request for absolute position . 
readout (ABSRO) 

DENT signal selenion (DIINTSEL) 

Phase mn-1 integral r,eset 
(IRESGD 

Count disabled (CNTDIS) 

DI latch d e w i o n  request I (Not available) 
(DIINTREQ I OBmoD 

MBWDZOA 

Request for count value preset 
W S R E Q  

I Parameter newly added on the 
CP-9200SH (SVA) I 

MBOW20E 

MBOM2OF 

(Not available) 

OBOOOOA 

(Not a ~ i l a b l e )  

(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-920019200H Designer's Manual for Servo Controller (SIE- 
C879-30.7) for axis offset. 

- 

(Not available) 

O B m W F  

OBOOOOB 

Request for coincidence detection 
(CONREQ) 

- 

- 

Parameter newly added on the 
CP.9200SH (SVA) 

OBmODC Parameta newly added on the 
CP-9200SH (SVA) . 

(Not available) OBmDOE Parameter newly added an the 
CP-92OOSH (SVA) 



APPENDIX 

Table 6.6 List of Differences in Servo Driver Run Commands (SVRUNCMD) 

Type of Servo conlmller 

Name of Servo parameter 

Run m o o )  
(RUN) 

I General-purpose DO (D04) I MB000214 I 0800014  
(General-purpose DO) (General-purpase DO) 

General-purpose DO 0 0 1 )  
(General-purpose DO) 

General-purpose DO 0 0 2 )  
(General.purpose DO) 

General.purpose DO 0 0 3 )  
(General.purpose DO) 

Genera1.purpas.e DO 0 0 5 )  MBW0215 OBm015  
(General-pur- DO) (General.purpose DO) (General-purpose DO or 

coincidence detestion 
signal) 

CP-9200H Servo 
conVol ler 20.2500X. 

SOYZW 
registel No. (+axis ofs) 

MBW0210 
(General-purpose DO) 

I Sensor on (DOG) (SEN) I MB00021B (system use) (Not available) I I sensor on (SEN) is DO6 I On the CP-9200SH (SVA) also, 

MB000211 
(General-purpose DO) 

MR000212 
(General-purpose DO) 

MBM0213 
(General-purpose DO) 

I Zem p i n t  return deceleration MBOW21F 
peint limit switch signal 
BSDEC) I I o"" 

CP.92MSH SVA module 
recster 

No. (taxis 01s) 

OBmOlO 

- - -  - - - -  

(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-920019200H Designer's Manual for Sewo Controller 
(SIE-CS79-30.7) for axis offset. 

Remarks 

- 

OBOOOll 

OBm012  

OBm013  

- 

- 

- 



B.3 List of Differences for SerwParameters for Monitoring 

Table 8.7 List of Differences for Servo Parameter for Monitoring 

CP.9200SH (SVA) 

position monitor (IlDW6)) 

(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-920019200H Designer's ~ a n u a l  for Servo Controller 
(SIE-C879-30.7) for axis offset. 
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Table B.8 List of Ditterences in Run Status (RUNSTS) 

Deviation ermr (EOVER) I MBWWOO ( 1B00000 I - 

Aeeumlllated cycles signal 1 M8000004 I IBOD004 
reception ermr (PGER) 

Am conversion error (ADER) 1 MBW0006 1 1800003 I - 

Absolute position readout ( MWOOWA I lBOOWA 
completion signal (ABSRDC) 

I On the CP-9200SH (SVA) and 
CP-92WH Servo controllers. the 

Dl latch completion signal 
(DIINT) 

Feedback pulse 0 (FBPO) I MBWWOC 1 IBOOWC I - 

MBOOWOB 

Paritioning mmpletion signal MBWOOOD 
(FUSCOMP) 1 
Zem point return mmpletim MBOOOOOF 
signal (zRNc) I 
Servo paramete7 setting e m  (Not available) I I Parameter newly added on the 
(PRMERR) CP-9200SH (SVA) 

Count value reset completion (Not available) I 1 1BOOW6 
(PRESET) 

Servo fued parameter setting 
error (FPRMERR) 

I Parameter newly added on the 
CP-9200SH (SVA) 

(Not available) 

I Parameter newly added on the 
CP.9200SH (SVA) 

Sem mnboller ready 
(SVCRDV 

IBOOOOZ 

Coincidence detection signal I (Not available) 
(CNTCOIN) 1 lmOOE 

Parameter newly added on the 
CP-9200SH (SVA) 

(Not available) 

Information of rotation direction 
when using absolute encoder 
PIRINY) 

I 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 Sewo controller and the 

IB00007 

(Not available) 

CP-9200SH SVA module are different. 
Refer to the Control Pack CP-920019200H Designer's Manual for Servo Controller 
(SIE-C879-30.7) for axis offset. 

Parameter newly added on the 
CP-92OOSH (SVA) 

Table B.9 List of Differences in Sewo Drive Status (INVSTS) 

IBO0009 

CP.9200H Servo controller CP-9200SH SVA module (87920-2500X-SOYZW No, 
Remarks 

Name of Servo parameter register No. (+axis 01s) I 

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 Sewo controller and the 
CP-9200SH SVA module are different. 
Refer to the Control Pack CP-920019200H Designer's Manual for Sewo Controller 
(SIE-C879-30.7) for axis offset. 



B.4 List of Differences for Servo Parameters for Each Control Mode 

Table B.10 Sewo Parameter Settings for Speed Control Mode 
~ -- 

Type of Servo controller 

Name of Servo parameter 

Feedback pvlse resolution 
(FBPP~) 

Servo driver m mmmand , I MW00021 
setting (SVRUNCMD) 

Normal move speed mefieient 
setting (CVREF? 

Operation mode setting 
(RUNMOD) 

CP-9200H Servo controller 
( 8 7 g 2 0 . 2 5 0 0 ~ . ~ 0 n ~ )  
register (+axis ofs) 

MWOOOl8 

MWOW19 

MWOOO20 

Position Imp &ware gain 
setting &p) 

Speed reference setting (NRW 

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

CP-717 sereen setting 

- -- -- 

h e a r  sacelerahon hme settrng MWOW32 
W A C 0  

Averaged number of times 
0 

Remarks 

- 

(Not available) 

OWtDOO 

MWWO27 

MWMX)BI 

Linear deceleration time setting 
(NDEC) 

- 

- 

OWmOC 

O W m 1 0  (Not used in this 
mntml mode) 

OW0015 

- 

MWOW33- 

P s i t i e  toque limit setting 
CrrJMD 

Negstive tmque h i t  setting 
V L I W  

Positive speed h i t t e r  setting 
BILIMP) 

DIA output d e i n t  sktting MW00048 I I CP-717 se- setting I when speed is lW% (Cl) 

- 

On the CP-9200SH (SVA), can 
a h  be used during speed and 
phase control modes 

Negative speed h i t t e r  setting 
mNJ 

DIA output meBicient setting MW00049 I I CP-717 m e n  setting 
when torque is 100% (c2) I 

OWmOD 

MWW044 

MWW045 

MWOW46 

zero point offset setting I Mt.00016 (Can only be 
(ABSOPF) used when RUN is  "OFF) I 

- 

MWOW47 

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

o w m o 2  

O W ~ O ~  

0 w m 0 4  

(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-920019200H ~es i~ner ' sManual  for Servo Controller 
(SIE-CS79-30.7) for axis offset. 

A-12 

- 

- 

- 

OWmO5 - 



Table 0.11 Servo Parameter Settings for Torque Control Mode 

Sem drive run mmmand 
setting (SVRUNCMD) 

Type of Servo controller 

Name of Servo parameter 

Feedback pulse resolution 
(FBoor) 

Normal move speed mefieient 
setting (CVREF) 

Operation mode setting 
@UNMOD) 

Position loop software gain I MWOW87 
settina ffid mntml mode) I 

MW00019 

MW00020 

r Remarks 

- 

CP-9200H Servo controller 
(87920-z500x-s0yzw3 
register No. (taxis ofs) 

MW00018 

Speed limit reference WW 1 WOO036 1 OWOOlC I - I 

CP~9200SH SVA module 
No. (+US ) 

CP-717 screen setting 

(Does nor have this 
parameter) 

OW0000 

I I I 

- 

- 

Torque reference settmg fi'REF) 

Negative torque limit setting 
m w  
DIA output ~aekliiient setting 
when speed is 100% (Cl) 

DIA output m e f i e n t  setting 
when toroue is lW% (C2) 

(Note) The regster number for each axis is the r e ~ s t e r  number in the table with an axis 

MWOW35 

Zem paint o f i t  setting 
(ABSOFF) 

Coincidence detection setting 
(COINDAT) 

offset added. Note that the axis offsets on the CP-9200H Servo controller and the 

MWOW46 

MW00048 

MWOW49 

CP-9200SH SVA module are different. 
Refer to the Control Pack CP-920019200H Designer's Manual for Sewo Controller 
(SIE-C879-30.7) for axis offset. 

OWOOIR 

MLWOI6 (Can only be 
used when RUN is 'OFF) 

(Not available) 

- 

OW0003 

CP-717 sereen setting 

CP-717 sereen setting 

- 

- 

- 

OIDW6 (Can also he used 
when RUN is "ON3 

O l L m 8  

Function newly added on the 
CP-9200SH (SVA) 

Parameter newly added an the 
CP-9200SH (SVA) 



Table 8.12 Servo Parameter Settings for Position Control Mode 

On the CP.9200SH (SVA), this 

CP-717 sereen setting 

(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-920019200H Designer's Manual for Servo Controller 
(SIE-C879-30.7) for axis offset. 



APPENDIX 

Table 8.13 Sewo Parameter Settings for Zero Point Return Mode 

I I Feedback pulse resolution I MWWO18 CP-717 screen setting - 
(FBPP~) 1 

Type of Servo contmller 

Name of Servo parameter 

Zem p i n t  offset ~e t t ing  
(ABSOFF) 

Approach epeed setting (Napr) 1 ML00022 ( OWOOOA I - I 

CP.9200H Servo eantmller 
(8792O-S5OOX-SOunv) 
Register No, (+axis ofs) 

MI.00016 

Normal move speed mffkient  
setting (CVREF) 

Operation mode setting 
WJNMOD) 

Servo driver run mmmand 
setting (SYRUNCMD) 

Creep speed setting (Nclp) MW00023 

I 

S e w  error domain setting MW00029 
W v )  

CP~9200SH SVA module 
registel No. (+axis of4 

O M 0 6  

MW00019 

MWWOZO 

MW00021 

Linear neeeleration time setting MWW032 
NACC) I 

Remarks 

Function newly added on the CP- 
9200SH (SVA). 

On the CP-92OOSH (SVA), this 
becomes pasition Imp gain. which 
is dicerent fmm the paition lmr, 

(Dws not have this 
parameter) 

OWOOW 

OW0001 

software gain 

- 

- 

- 

Lima. deceleration time setting MWW033 I 1 OWmOD I - 
WDEC) I 
Positive torque limit setting MW00044 I I - 
nLIMP) I 
Negative torque limit setting MWW045 
Cnrm I 
Positive speedlimiter setting MWW046 I I OW0004 I - 
0 I 
Negative speed limiter setting 
WIMM 

DIA output -&"em setting 
when speed is  1W4( (Cl) 

- - - 

DIA output mefinent settlng 
when toque is 100% (C2) 

Coincidence detection setting 
(COINDAn 

I I 

MWWO48 CP-717 screen setting - 
I 

MWWO49 CP-717 screen setting . 

(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-920019200H Designer's Manual for Servo Controller 
(SIE-C879-30.7) for axis offset. 

I I 

Parameter newly added on the CP- 
92WSH (SVA) 

@oea not have this 
parameter) 

O K 0 0 8  



 able B.14 Sewo parameters Settings for Phase Control Mode 

CP-9200H Servo eontmller CP~9200SH SVA module 
(87920-2500X-S0YZ~ register No. (+=is O~S)  I Remarks 

Name of Servo parameter register Nb. (+axis ofs) I 

Normal movement speed I MWWOl9 I (Not available) 
meffieient setting (CVREF) I 

Speed offset setting (NCOM) 

Feedback pulse resolution 
(FBPP~) 

MWWO15 

MWWOl8 

Operation mode setting 
(RUNMOD) 

Servo drive run command 
setting (SVRUNCMD) 

Pmition Imp software gain 
setting &PI 

Numerator of the operation (Does not have this 
M l e i e n t  for phase reference parameter) 
generation e l )  I ' I 

OW0018 

CP-I17 screen setting : 

1 MWW020 

Servo e m r  domain setting 
(EOV 

Standard speed reference ,setting 
(T'HRED 

Phase offset setting (T'HBIAS) 

Denominator of the operation MWW041 
e f f i c ien t  for phase d e r k e e  
generation (k2) 

- 

- 

MWOOOZl 

MWW027 

I (Does not have this 
parameter) 

' I 

OWOOW 

MWW029 

MWW031 

MLW038 

P m p m t b n d  gain settins (Kv) MWW042 I The meaning on the CP-9200SH 
(SVA) is Meren t  hom the CP- 1 I 9200H I 

- 

OW0001 

OW0010 (Not used in 
this eontml mode) 

Intern1 time setting ov l M W W O ~ ~  l O W ~ I A  I - I 

- 

- 

OWOOOF 

o w m i 5  - ,  

OLEO16 

- 

On the CP.9200SH (SVA), can a h  
be used during speed and phase 
mntml modes 

- 

I Zem point offset setting MLWO16 (Can only be OlllK16 (Can also be , Funchon newly added on the CP- 
(ABSOFFI used when RUN is  'OFF) used when RUN is 'ON') I 9200SH (SVA) I 

Positive torque limit sett+g 
WJLIMP) 

Negative torque limit setting 
WW 

Positive speed limiter setting 
W P )  

Negative speed limiter setting 
(NLIMN) 

DIA output mefficient sening 
when speed is 100% (C1) 

DIA output coefficient setting 
when torque is  100% (C2) 

Coincidence detection setting (Not available) I COINDATI 

0 w m 0 2  

0 w m 0 3  

OWM04 

~ p p ~ - ~ ~  

MWWO44 

MW00045 

~ ~ O b 0 4 6  

I Parameter nearly added on the CP- 
9200SH ISVA) I 

- 

- 

- 

MWW047 

MW00048 . . 

MWW049 

(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-9200HSewo controller and the CP- 
9200SH SVA module are different. 
Refer to the Control Pack.CP-920019200H Designer's Manual for Servo Controller 
(SIE-(2879-30.7) for axis offset. 

0-05 

CP-717 screen setting 

CP-711 screen setting 

- 

- 

- 



APPENDIX 

Lppendix 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 a t  
that  time. For details of the 2 series SERVOPACKs, refer to the respective operation manuals. 

:I. When using SERVOPACK Z: Series SGD 

L1.1 Settings for Torque Control Mode 

(1) SERVOPACK Z series SGD a Set the control mode to "Torque control mode 11." 
Sets Cn-01 bitA-1 

{ b i t ~ - l  I 
Now, switching between torque control and speed control modes is possible with P-CON 
signal input. The relation between 1'-CON and each of the signals is a s  shown in Table C.1. 

Table C.l P-CON and Signal Relationships 

V-REF T-REF 
\I I 

OFF Torque control Speed limit Torque referenee 

@ Set the mode switch to "No function" 

ON 

(2) CP-9200SH SVA module 
@I Set the operation mode selection of the SVA module to "Torque contrc 

I For the first axis. set it to OBC0001-ON. I 
)I (TCON)." 

Speed mntml Speed referenee 

@ To switch the SERVOPACK SGD to torque control mode, turn DO1 OFF. 
I For the first axis. set it to OBC0011...0FF . I 

Invalid 

Now, the SERVOPACK has been set to "Torque control mode 11" 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 

Signal 

Torque mntml 

Speed mntml 

Contml mode setting I Reference output 
(CP.92OOSH (SVA)) I 

NCON I TCON I DO1 I TorheVHEFuf TotheTREFof thr  
IOHCOUOOI (OBCMOI) (ODCW11) &he SEKVOPACK I SERVOPACK I 

ON I OFF I ON I Speed reference Pasitwe torque limit 
(OWC015) I ;OWCW2) I 

OFF ON OFF Speed limit 
(OWCOIC) 

Torque reference 
(OWCOIB) 



C.1.2 Interface 

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

(1) Torque control mode 

C P - 9 2 0 0 ~ ~ ~ 4  SERVOPACK SGD 

DOl(=OPF) 
pEiq CN1-47 

1CN-15 P-CON (=OFF) 

(2) Speed control mode 

+pFG%zkGi SERVOPACK SGD 

DOl(-ON) CN1-47 

1 1CN-15 P-CON (=ON) 1 .-- , . 
CN1-3 . > *-m CNl-4 , : I  P : b 

7 1CN-4 CN-3 

, b V-REF (Speed reference) 

, . , . , n 
# 8 

: 1 P ; 2. ICN-I T-REF (~nva~ii) 
, * - ___' 1CN-2 6 

(3) Other control modes 
If P-CON is turned ON, the SERVOPACK will move in normal speed control form. Thus, ir 
the case the CP-9200SH (SVA) operates under position control, or phase control modes, P 
CON must always be ON. 



APPENDIX 

C.2 When using SERVOPACK 2 Series DR1 

2.2.1 Settings for the Torque Control Mode 

(1) SERVOPACK 1 series DR1 a Set the control mode to "Torque control mode 11." 

Now, switching between torque c o m n d  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 (2.3. 

Table C.3 P-CON and Signal Relation 

Signal input 

Contml mode 

P-CON 

Torque mntml Speed Limit Torque referne 

ON Speed control Speed reference Cannot be used. 

* : In this case, since IN-B input is added to IN-A, it must 
be 0 V. 

@Set the mode switch to "No function" 

(2) CP-9200SH SVA module 
@I Set the operation mode of the SVA module to "Torque control (TCON'." 

I For the first axis, set it to OBC0001-ON. I 
@ To switch the SERVOPACK DR1 to toraue control mode. turn DO1 OFF.  o or the first axis, set it to OBC0011--OFF. I 

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 

Contml mode setting (CP-9200SH) Instruction output 

To the IN-A of 
the SERVOPACK 

Speed limit 
(OWCOlQ 

Speed reference 
(OWCOl5) 

(OBC0000) 
TCON 

(OBC0001) 

ON 

OFF 

To the IN-B of the 
SERVOPACK 

Torque reference 
(OWCOIB) 

Positive torque 
limit (OWCO02) 

Torque control 

Speed control 

DO1 
(OBC0011) 

OFT 

ON 

OFF 

ON 



Interface 

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

(1) Torque control mode 

DOl(=OFF) 
p E 5 q  P-CON (=OFF) 

-- 
S eed limit , . 
11-rn CNl-4 5; CNl-3 : : 

, : I p : 5 ~ C N - S  IN-A (Speed limit) 
, * , , > , ICW-BJ 

I N-B (Torque reference) 

(2) Speed control mode 

SERVOPACK DR1 

DOl(-ON) 
p%iGic P-CON (-ON) 

Positive torque limit 
I N-B (Cannot be used) 

(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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