MITSUBISHI

MOTION CONTROLLER
(SV22)
(VIRTUAL MODE)

Programming Manual

type A171SCPU, A273UHCPU

MITSUBISHI
ELECTRIC



REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Date *Manual Number Revision
Nov., 1995 IB (NA} 67263-A First edition
Jan, 1997 1B (NA) 67263-C Additions

Sections 1.2, Appendix 5

Partial Additions
Section 4.5.9

Partial Revisions
For Safe Operations, Sections 1,2.3.2,2.3.3,2.34, 3, 4.2
(POINT), 4.2(3), 4.5.2, 4.5.8(1), 6.3.2, 7.1.2, 7.2.1(1)(d},
7.2.1(2)(b), 7.2.1(2)(c}, 7.2.1(2)(e), 7.2.1(3)(f), 7.2.1(3)(9),
7.4.1(3),8.1.1,8.4.1,8.4.2(2), 8.4.5,8.4.6, 8.4.7,
8.4.8(1){b), 8.5.1(2)(1), 8.5.2, 10.2, 10.3, 10.4, 10.5, 10.6,
Appendix 2.1, Appendix 4.2, Appendix 4.3(2)(c), Appendix 5




INTRODUCTION

Thank you for purchasing the Mitsubishi Motion Controller/Personal Machine Controller. This instruc-
tion manual describes the handling and precautions of this unit. Incorrect handling will lead to
unforeseen events, so we ask that you please read this manual thoroughly and use the unit correctly.
Please make sure that this manual is delivered to the final user of the unit and that it is stored for
future reference,

Precautions for Safety

Please read this instruction manual and enclosed documents before starting installation, opera-
tion, maintenance or inspections to ensure correct usage. Thoroughly understand the machine,
safety information and precautions before starting operation.

The safety precautions are ranked as "Warning" and "Caution" in this instruction manual.

When a dangerous situation may occur if handling is mistaken leading
@ WARNING to fatal or major injuries.

When a dangerous situation may occur if handling is mistaken {eading
A CAUTION te medium or mineor injuries, or physical damage.

Note that some items described as cauticns may lead to major results depending on the
situation. In any case, important information that must be ohserved is described.




For Safe Operations

1. Prevention of electric shocks

{> WARNING

@ Never open the front case or terminal covers while the power is ON or the unit is running,
as this may lead to electric shocks.

<’r> Never run the unit with the front case or terminal cover removed. The high voltage terminal
and charged sections will be exposed and may lead to electric shocks.

&> Never open the front case or terminal cover at times other than wiring work or petiodic
inspections even if the power is OFF. The insides of the control unit and servo amplifier are
charged and may lead to electric shocks.

<-‘:> When performing wiring work or inspections, turn the power OFF, wait at least ten minutes,
and then check the voltage with a tester, etc. Failing to do so may lead to electric shocks.

@ Always ground the control unit, servo amplifier and servomotor with Class 3 grounding. Do
- not ground commonly with other devices.

&> The wiring work and inspections must be done by a qualified technician.

<l,> Wire the units after installing the control unit, servo amplifier and servomotor. Failing to do
so may lead to electric shocks or damage.

<’}> Never operate the switches with wet hands, as this may lead to electric shocks.

@ Do not damage, apply excessive stress, place heavy things on or sandwich the cables, as
this may lead to electric shocks. :

<& Do not touch the control unit, servo amplifier or servomotor terminal blocks while the power
is ON, as this may lead to electric shocks.

<§> Do not touch the internal power supply, internal grounding or signal wires of the control unit
and servo amplifier, as this may lead to electric shocks.

2. For fire prevention

/N CAUTION

A\ Install the control unit, servo amplifier, servomotor and regenerative resistor on inflammable
material. Direct installation on flammable material or near flammable material may lead to
fires.

A\ If a fault occurs in the control unit or servo amplifier, shut the power OFF at the servo
amplifier's power source. If a large current continues to flow, fires may occur.

/A When using a regenerative resistor, shut the power OFF with an error signal. The regenera-
tive resistor may abnormally overheat due to a fault in the regenerative transistor, etc., and
may lead to fires.

A\ Always take heat measures such as flame proofing for the inside of the control panel where
the servo amplifier or regenerative resistor is installed and for the wires used. Failing to do
so may lead to fires.




3.

For injury prevention

/\ CAUTION

BB »

Do not apply a voltage other than that specified in A171SCPU user’s manual/A273UHCPU user’s

manual, or the instruction manual for the product you are using on any terminal. Doing sc may lead to
destruction or damage.

Do not mistake the terminal connections, as this rmay lead to destruction or damage.
Do not mistake the polarity (+/-), as this may lead to destruction or damage.

The servo amplifier’s heat radiating fins, regenerative resistor and servo amplifier, etc., will be hot whi-

le the power is ON and for a short time after the power is turned OFF. Do nottouch these parts as doing
so may lead to burns.

Always turn the power OFF before touching the servomotor shaft or coupled machines, as these parts
may lead to injuries. '

Do not go near the machine during test operations or during operations such as teaching. Doing so
may lead to injuries.

(1)

Various precautions

Strictly observe the following precautions.
Mistaken handling of the unit may lead to faults, injuries or electric shocks.

System structure

/A CAUTION
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Always install a leakage breaker on the controt unit and servo amplifier power source.

If installation of a magnetic contactor for power shut off during an error, etc., is specified in the instruc-
tion manual for the servo amplifier, etc., always install the magnetic contactor.

Install an external emergency stop circuit so that the operation can be stopped immediately and the
power shut off,

Use the control unit, servo amplifier, servomotor and regenerative resistor with the combinations listed

in A171SCPU user’'s manual/A273UHCPU user’s manual, or the instruction manual for the product
you are using. Other combinations may lead to fires or faults.

If safety standards (ex., robot safety rules, etc.,) apply to the system using the control unit, servo am-
plifier and servomotor, make sure that the safety standards are satisfied.

If the operation during a control unit or servo amplifier error and the safety direction operation of the
control unit differ, construct a countermeasure circuit externally of the control unit and servo amplifier.
In systems where coasting of the servemotor will be a problem during emergency stop, servo OFF or
when the power is shut OFF, use dynamic brakes.

Make sure that the system considers the coasting amount even when using dynamic brakes.

In systems where perpendicular shaft dropping may be a problem during eémergency stop, servo OFF
or when the power is shut OFF, use both dynamic brakes and magnetic brakes.

The dynamic brakes must be used only during emergency stop and errors where servo OFF occurs.
“These brakes must not be used for normal braking.

The brakes (magnetic brakes) assembled into the servomotor are for holding applications, and must
not be used for normal braking.

" Canstruct the system so that thefe is a mechanical allowance allowing stopping even if the stroke end

limit switch is passed through at the max. speed.

Use wires and cables that have a wire diameter, heat resistance and bending resistance compatible
with the system.

Use wires and cables within the length of the range described in A171SCPU user’'s manual/A273UHC-
PU user's manual, or the instruction manual for the product you are using.




/\ CAUTION
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The ratings and characteristics of the system parts (other than control unit, servo amplifier, servomo-
tor) must be compatible with the control unit, servo ampilifier and servomotor.

Install a cover on the shaft so that the rotary parts of the servomotor are not touched during operation.
There may be some cases where holding by the magnetic brakes is not possible due to the life or me-

chanical structure (when the ball screw and servomotor are connected with atiming belt, etc.). Installa
stopping device to ensure safety on the machine side.

@

Parameter settings and programming

/\ CAUTION
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Set the parameter values to those that are compatible with the control unit, serve ampilifier, servomotor

and regenerative resistor model and the system application. The protective functions may not function
if the settings are incorrect.

The regenerative resistor model and capacity parameters must be set to values that conform to the

operation mode, serva amplifier and servo power unit. The protective functions may not function if the
seftings are incorrect.

Set the mechanical brake output and dynamic brake output validity parameters to values that are com-

patible with the system application. The protective functions may not function if the settings are incor-
rect.

Set the stroke limit input validity parameter to a vaiue that is compatible with the system application.
The protective functions may not function if the setting is incorrect.
Set the servemotor encoder type {increment, absolute position type, etc.) parameter to a value that is

compatible with the system application. The protective functions may not function if the setting is in-
cofrect.

Set the servomotor capacity and type (standard, low-inertia, flat, etc.) parameter to values that are

compatible with the system application. The protective functions may not function if the settings are
incorrect.

Set the servo amplifier capacity and type parameters to values that are compatible with the system
application. The protective functions may not function if the settings are incorrect.

Use the program commands for the program with the conditions specified in the instruction manual.
Set the sequence function program capacity setting, device capacity, latch validity range, 1/O assig-

ment setting, and validity of continuous operation during error detection ta values that are compatible
with the system application. The protective functions may not function if the settings are incorrect.

Some devices used in the program have fixed applications, so use these with the conditions specified
in the instruction manual.

The input devices and data registers assigned to the link will held the data previous to when commu-
nication is terminated by an error, etc. Thus, an error correspondence interlock program specified in
the instruction manual must be used.

Use the interlock program specified in the special function unit's instruction manual for the program
corresponding to the special function unit.




(3) Transportation and installation

A\ CAUTION
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Transport the product with the correct method according to the weight.

Use the servomotor suspension bolts only for the transportation of the servomotor. Do not transport
the servomotar with machine installed on it.
Do not stack products past the limit.

When transporting the control unit or servo amplifier, never hold the connected wires or cables.
When transporting the servomotor, never hold the cabled, shaft or detector.

When transporting the control unit or servo amplifier, never hold the front case as it may fall off.
When transporting, installing or removing the control unit or servo amplifier, never hold the edges.
Install the unit according to A171SCPU user's manual/A273UHCPU user’s manual, or the instruction

manual for the product you are using in a place where the weight can be withstood.
Do not get on or place heavy objects on the product.

Always observe the installation direction.

Keep the designated clearance between the control unit or servo amplifier and control panel inner sur-
face or the control unit and servo amplifier, control unit or servo amplifier and other devices.

Do not installer operate control units, servo amplifiers or servomotors that are damaged or that have
missing parts.

Do not block the intake/outtake ports of the servomotor with cooling fan.

Do not allow conductive matter such as screw or cutting chips or combustible matter such as oil enter
the control unit, servo amplifier or servormotoar.

The control unit, servo amplifier and servomotor are precision machines, so do not drop or apply
strong impacts on them.

Securely fix the control unit and servo amplifier to the machine according to A171SCPU user's manu-

al/A273UHCPU user’s manual, or the instruction manual for the product you are using. If the fixing is
insufficient, these may come off during operation.

Always install the servomotor with reduction gears in the designated direction. Failing to do so may
lead to il leaks.

Store and use the unit in the following environmental conditions.
Conditions
Environment
Control Unit/Servo Amplifier Servo Motor
Ambient 0°C to +55°C 0°C to +40°C
temperature {With no freezing) {With no freezing)

. o According to each instruction 80%RH or less
Ambient humidity manual. (With no dew condensation)
Storage According to each instruction —20°C to +65°C
temperature manual.

Atmosphere Indoors (where not subject to @regt sunlight}. _
No corrosive gases, flammable gases, oil mist or dust must exist.

Altitude 1000 m or less above sea level,

Vibration According to each instruction manual.




/\ CAUTION

A When coupling with the synchronization encoder or servomotor shaft end, do not apply impact such as
by hitting with a hammer. Doing so may lead to detector damage.

/A Donotapply aload larger than the tolerable load onto the servomotor shaft. Doing so may lead to shaft
breakage.

/A When not using the unit for a long time, disconnect the power line from the control unit or servo ampiifi-
er.

/A Place the control unit and servo amplifier in static electricity preventing vinyl bags and store.

/A When storing for a long time, contact the Service Center or Service Station.

(4) Wiring
/\ CAUTION

/A Correctly and securely wire the wires. Reconfirm the connections for mistakes and the terminal
screws for tightness after wiring. Failing to do so may lead to run away of the servomotor.

/A After wiring, install the protective covers such as the terminal covers to the original positions.

/N Do notinstall a phase advancing capacitor, surge absorber or radic noise fiker (option FR-BIF) on the
output side of the servo amplifier.

N Correctly connect the output side (terminals U, V, W). Incorrect connections will lead the servomator
to cperate abnormally.

/N Do not connect a commercial power supply to the servomotor, as this may lead to frouble,

A Do not mistake the direction of the surge absorbing diode Servo arnplifier
installed on the DC relay for the control signal output of VIN
brake signals, etc. [ncorrect installation may tead to sig- {24 VDC)
nals not being output when trouble occurs or the protective
functions not functioning.

A Do not connec?t or disconnect the connection cables t?e- Gontrol output vy
tween each unit, the encoder cable or sequence expansion signal
cable while the power is ON.

A\ Securely tighten the cable connector fixing screws and fixing mechanisms. insufficient fixing may lead
to the cables combing off during operation.,

/N Do not bundle the power line or cables.

(5) Trial operation and adjustment

/\ CAUTION
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Confirm and adjust the program and each parameter before operation. Unpredictable movements
may occur depending on the machine.

Extreme adjustments and changes may lead to unstable operation, so never make them.

If the absolute positioning system is used, home position return is required after initial start up or after
replacement of a controller or absolute positioning compatibie motor.

VI—




(6)

Usage methods

/A CAUTION
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immediately turn OFF the power if smoke, abnormal sounds or odors are emitted from the control unit,
servo amplifier or servomotor.

Always execute a test operation before starting actual operations after the program or parameters
have been changed or after maintenance and inspection.

The units must be disassembled and repaired by a qualified technician.

Do not make any medifications to the unit.

Keep the effect or magnetic obstacles to a minimum by installing a noise filter or by using wire shields,
etc. Magnetic obstacles may affect the electronic devices used near the control unit or servo amplifier.
Use the units with the following conditions.

tem Conditions
Input power According to A171SCPU/A273UHCPU specifications
Input frequency According to A171SCPU/A273UHCPU specifications

Tolerable momentary According to A171SCPU/A273UHCPU specifications

power failure

(7) Remedies for error’s
/\ CAUTION

/N i an error occurs in the self diagnosis of the control unit or servo amplifier, confirm the check details
according to this manual or the instruction manual, and restore the operation.

/N If adangerous state is predicted in case of a power failure or product failure, use a servomotor with
magnetic brakes or install a brake mechanism externally.

A\ Use a double circuit construction so that the magnetic brake operation circuit can be operated by
emergency stop signals set extarnally. ) _

A\ If an error ocours, remove the cause, secure ilg‘r‘:nf’gaz::';tiiebr;’:keos'\i‘gﬁ;?_“a' OFF Shut off with the
the safety and then resume operation. :{gﬁ;??g:ﬂveﬁ")mp

/N The unit may suddenly resume operation after & \ '
power failure isl restored, S0 do not go near the Servo motor RA1 EMG
machine. (Design the machine so that personal T oe—aY o <&
safety can be ensured even if the machine re- o Magnetc 24 VDG
starts suddenly.) ranes

(8) Maintenance, inspection and part replacement

/N CAUTION
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Perform the daily and periodic inspections according to A171SCPU user's manual/A273UHCPU
user's manual, or the instruction manual for the product you are using.

Perform maintenance and inspection after backing up the program and parameters for the control unit
and servo amplifier.

Do not place fingers or hands in the clearance when opening or closing any opening.

Periodically replace consumable parts such as batteries according to the instruction manual.

Do not touch the lead sections such as ICs or the connector contacts.

Do not place the control unit or servo amplifier on metal that may cause a power leakage or wood,
plastic or vinyl that may cause static electricity buildup.

Do not perform a mugger test (insulation resistance measurement} during inspection.

— VIl —




/A CAUTION
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When replacing the control unit or servo amplifier, always set the new unit settings correctly.
To prevent positional displacements after a controlier or absolute positioning compatible motor is re-
placed, use one of the following methods to conduct home position return.

1) PC write the serva data with the peripheral device, turn the power OFF and back ON, then con-
duct home position return.

2) Use the peripheral device back-up functions to load the data backed up before replacement.

/N After maintenance and inspections are completed, confirm that the position detection of the absolute
position detector function is correct. '

N Do not short circuit, charge, overheat, incinerate or disassemble the batteries.

N The electrolytic capacitor will generate gas during a fault, so do not place your face near the control unit
or servo amplifier,

A\ The electrolytic capacitor and fan will deteriorate. Periodically change these to prevent secondary
damage from faults. Replacements can be made by the Service Center or Service Station.

(9) Disposal
/A CAUTION

N\ Dispose of this unit as general industrial waste.

/N Do not disassembie the control unit, servo amplifier or servomotor parts.

/N Dispose of the battery according to local laws and regulations.

(10) Generatl cautions

/\ CAUTION

A

A

All drawings provided in the instruction manual show the state with the covers and safety partitions

removed to explain detailed sections. When operating the product, always return the covers and parti-
tions to the designated positions, and operate according to this manual.

Under no circumstances will Mitsubishi Electric be liable or responsible for any consequential damage
that may arise as a resuit of the installation or use of this equipment.

All examples and diagrams shown in this manual are intended anly as an aid to understanding the text,
not to guarantee operation. Mitsubishi Electric will accept no responsibility for actual use of the prod-
uct based on these illustrative examples.

Owing to the very great variety in possible applications of this equipment, you must satisfy yourself as
to its suitability for your specific application.

— Vil —
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1. GENERAL DESCRIPTION

1.

GENERAL DESCRIPTION

The A171SCPU/A273UHCPU (hereafter referred to as “servo system CPU") features
two operating modes (REAL and VIRTUAL) at motion controliers where the operating
systems (OS) shown below have been installed:

SW2SRX-5v22) § -...... collectively abbreviated to “SvV22”

SW2SRX-sva2z2U

This manual explains the mechanical device program required to operate the motion
controller in the VIRTUAL mode. In order to execute positioning control in the VIRTUAL
mode, positioning parameter settings, servo programs, and a positioning sequence
program must be created in addition to the mechanical system program. Details for
these procedures are given in the following manual:

SW2SRX-5V22L ]

Motion Controller (SV13/22)
Programming Manual (REALMode) .......... 1B-67265

Differences between the REAL and VIRTUAL modes are discussed in section 2.3 of
this manual. Be sure to familiarize yourself with these differences before attempting
positioning control in the VIRTUAL mode.

(1) Abbreviations used in this manual are shown in the following table.

Names Abbreviation
IBM PC/AT in which PC-DOS V5.0 or later version is installed IBM PC
AC motor drive module ADU
MR-H-BMR-J-B/MR-J2-B type servo amplifer MR-[ |-B

IBM PC/AT is a registered trade mark of the International Business Machines Corporation

/\ CAUTION

A

VAN

B

When designing the system, provide external protective and safety circuits for safety in the event of
trouble with the motion controller.

Printed circuit boards have components susceptible to the effects of static electricity mounted on

them: ground your body or the work bench before handling them. Do not directly touch conductive or
electrical parts of the product.

Set parameters within the ranges indicated in this manual.
Use the program instructions in accordance with the conditions stipulated in this manual.

Some of the devices used in programs have fixed applications: use themin accordance with the condi-
tions stipulated in this manual.
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[Conventions Used in This Manuai]

Where positioning signals appear in this manual, they are shawn in the "A171SCFPU —
A273UHCPU 8-axis specification — A273UHCPU 32-axis specification” order. 1f only

one positioning signal is shown, it applies to alf the CPUs.

Moreover, all detailed explanations given in this manual are based on the A273UHCPU
{8-axis specification) operation. If ancther CPU is being used, the positioning signals
which appear in these explanations should be replaced with the ones which apply tothe
CPU being used. {Positioning signals for each CPU are shown in Appendix 5.)

A273UHCPU (8-axis specification)

A171SCPU AZ73UHCPU (32-axis specification)

4, SERVQ SYSTEM CPU LEVICES

¥ ¥y y
4.2,3  All-Axes servo START accept fiag {M2008/M2009/M2048) .. .. Signal sent from PCPU to BCPU

Tha all-axes serve START lag indicates thal servo eperalion is possinle,

+ON....... Servo is operalive.
« OFF ...... Sarvais inaparativa.
ON
Afl-axes sano START OFF_J :i B
acaep g ] B
N O [
Al-axes servs START GFE.,  ° l A
cammand L A

P K
Sorvo ON --:‘ . L

4.2.4 Manual pulse generator anabied tlag (M20T2/M2012 - M2014/M2051 - M2053)
aeiereiiia.. .. Signal sent from SCPU to PCPU

The manual pulse generator lag designates the enabled/disabled stalus for positioning
execuiad by pulse inputs from manual pulse ganerators connecied to the A171SENC
PULSER “1/A273EX P1-PJ ‘2

TON .. Pgsidianing ¢antrol by manual puise generaltor irputs i§ enabled.

+ OFF ...... Positioning control by manual pulse generator inputs is disatled
{impuls are ignered).

4.2.5 JOG simult START

d {M2415/M2015M2048)
vevreevea..... Signal sent from SCPY 10 PCPU

(1) Whan M2015 switches ON_ & JOG simultanecus START will occur al the JOG
gxaculion axis (axes 1 - 4/axes | - B/axes 1 - J2) designated at the JOG Simutta-
neous START Axis Area (01013).

(2} When M2015 switches OFF, the JOG axis mation will decelerale and stap.

{1) *1: For delaily reqarding g A17T1SENC PULSER {connectar), rafer Io tha Molion Conlrallar
(ATISCPU) Uzars Manual

{2) "2: Far delads regardwg iha A273EX P1 - P2 (connacion). taier lo the Mation Controller
IARTIUHCPU) User s Manual

4-19

Applies to A273UHCPU
(8-axis specification)
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1.1

Summary of REAL and VIRTUAL Modes

{1) REAL mode

(a) The REAL mode is used to execute direct control by the servo program at sys-

tems using servomotors.

(b) To utilize the REAL mode, positioning parameter settings must be designated,

and a positioning sequence program must be created.

{c) The procedure for REAL mode positioning control is as follows:

1) A REAL mode serve program “start request” is issued with a DSFRP
[A1718CPU & A273UHCPU 8-axis specification)/SVST instruction in the

positioning sequence program.

2) Positioning control occurs in accordance with the specified servo pro-

gram. (Qutput to amplifier and serve amplifier moduies.)

3) Servomotor control is executed.

Servo System CPU

SCPU Control Range

(A171SCPU & A273UHCPU 1)

8-axis specification}

PCPU Control Range

_______________________________________

Servo program

REAL
<K16> ——

ABS-1
100000

Servo program
“start request”

Axis 1,

Speed 1000

Positioning paramaters

System setting

Fixed parameters

Servo parameters

Parameter hiock

Limit switch
output data

2)

3)

Amplifier module/
servo amplifier

A

Servomotor
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(2) VIRTUAL mode

(@) The VIRTUAL mode is used to execute synchronous processing (with soft-
ware) using a mechanical system program comprised of a virtual main shaft
and mechanical module. This mode permits the synchronous control for con-

ventional positioning by main shaft, gear, and cam, etc., to be replaced by a

servomotor positioning contrel format.

In addition to the positioning parameter settings, servo program, ang position-

ing sequence program used in the REAL mode, the VIRTUAL mode also re-

quires a “mechanical system program”.

{c) The procedure for VIRTUAL mode positioning control is as follows:
1) AVIRTUAL mode servo program “start request” is issued with a DSFRP
[A171SCPU & A273UHCPU 8-axis specification]/SVST instruction in the
positicning sequence program.
2) The mechanical system program’s virtual servomotor is started.
3) The calculation result from the transmission module is output to the ampli-
fier module/servo amplifier designated for the output module.
4) Servomotor control is executed.
Servo System CPU
SCPU Centrot Range PCPU Control Range
A
r Al
[_Sequence program _ | i [__Servoprogram | ! i [ Mechanical system program| |
! ] VIRTUAL ! Drive module '
| H =+~ psere D1 Kzoooj—| L1 <K2000> (virtual servomotor)

i i i ¢
| P PO : ABS-1 | / o i
{AtA17iSCPU & 1) i | Axis 1, 100000 i 2 _Transmission module

A273UHCPU 8-axis e re
specification) Servo program i | Speed 1000 :
“start request” i {Axis 1) l
E [ Sequence program ] r [ Positioning parameters | - T
i |_| —=H—{_ SVST J1 K2000 ]—I : i System seftings
5 ' Fixed parameters Output
I el pyamelrs SO
Parameter block i
Limnit switch output i
i data i 3
S 1
« Home position return data is not used in the VIRTUAL mode because a home position return Y
operation is impossible. Amplifier Amplifier
(Horme position returns occur in the REAL mode.) module/ module/

« VIRTUAL mode JOG operations occur in accordance with the JOG operation data designated

at the drive module parameters.

4

=

servo amplifier

servo amplifien

!

!

Servomotor

Servormotor
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1.2

Upgraded Functions

The
See

M

©)

(4)

(5)

following functions have been added or improved compared to the original version.
the programming manual for details about these functions.

Added function to change the cam shaft present value in one revolution in the
VIRTUAL mode

The present value in one revolution can now be changed for a camshaft rotation
by executing the sequence program CHGA instruction during VIRTUAL mode op-
eration.

Added indirect designation of gear ratios in a mechanical system program

In addition to designating the gear ratio for a mechanical system program with
constants, the gear ratio can now be indirectly designated using D and W.

Added high-speed read function

Using a signal from an input unit mounted in the motion base unit as a trigger, this
added function allows up to 11 data items from 16 data types, including the feed
present value or deviation counter value, to be simultaneously read to designated
devices.

Added cancel and start functions for an executing servoprogram

It is now possible to cause a deceleration stop by designating the servoprogram
cancel function to turn ON the cancel signal (designated bit device) during servo-
program execution.

Also, by also designating the start function, the designated servoprogram can be
automatically started after the stop is applied.

Upgraded constant-speed control instructions
The following three functions have been added.

(@} Skip function
After setting a skip signal (designated bit device) for each pass point, the sig-
nal can be turned ON to abort positioning for the associated pass point and
start positioning of the next pass point.

(b) FIN signal wait function
Designate the FIN signal wait function and set an M code at each pass point,
to synchronize the FIN signal turning ON with the end of each pass point.

{c} Circular interpolation function with CPSTART3, CPSTART4

Circular interpolation is now possible with 2 axes.
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o MR A

(6) Compatible with MR-J2-B servo amplifiers.

(7) Management of the present value when using an absolute encoder has been im-
proved (for details, see Section 1.2.1).

The following positioning OS and positioning software package are required to use the
functions (1) to (7}, described above.

For A171SCPU
» CPU Version

Use a A171SCPU unit marked with software version D, or above, on the front panel.
Do not use version C, or earlier.

Version label
[
©
Software version; D, or above
Hardware version
+ Positioning OS
Model Name OS Version
SWOSRX-Sva2L U, or above

« Positioning software package

Model Name 0OS Version
SW2SRX-GSV22PE P. or above
For A273UHCPU

+ Positioning CS

Model Name 0O8S Version
SW28RX-8v22J U. or above
SW2SRX-Svz22U !

s Positioning software package
Model Name 0S8 Version
SW28RX-GSV22PE P, or above
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1.2.1 Improved present value management

. By adding the functions described below, present value management when using an
absolute encoder has been improved.

(1) Added functions

(a)

(e}

An encoder data validity check is now passible during operation.

» |t is checked whether the amount of change at the encoder in 3.5 ms inter-
vals corresponds to rotation within 180° at the motor shaft. (If abnormal, an
error is displayed.)

» Consistency between the encoder data and the feedback position controlled
at the servo amplifier is checked. (If abnormal, an error is disptayed.)

Addition of the present value history monitor has enabled monitoring of the fol-
lowing data at a peripheral device.

» Encoder present value/servo command value/monitor present value when
the power is switched ON.

» Encoder present value/servo command value/monitor present value when
the power is switched OFF.

+ Encoder present value/servo command vatue/monitor present value when
a home position return is performed.

By setting the alfowable travel while the power is OFF, a change in the encoder
data to a value outside the setting range while the power is OFF can now be
checked when the servo amplifier power is turned ON. (If abnormal, an error
is displayed.)
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(2) Restrictions due to the combination of positioning OS and positioning software
package

The following restrictions apply, depending on whether an aflowable travel while the
power is OFF is set or not,

Poaitionin Positioning Software
0S Version Package Version Restrictions
There are no restrictions.

R of Jater *1 Mhen a new version .posil.igning 0s _is installed
in place of an old version, it is essential to axe-
cute a home position return.)

- Present value history monitor cannot be used,
V or later - Since the allowable travel while the power is
OFF cannct be set, a minor error (srror code:
Q or earlier *2 901 or 9010) occurs when the servo amplifier
powaer is turned on. (When a new version posi-
tioning OS is installed in place of an old version,
it is essential to execute a home position return.)
R or later *1 None of the tunction upgrades can be used.
U or earlier
Q or sarlier *2

*1: Allowable travel while the power is OFF can be set,
*2: Allowable travel while the power is OFF cannct be set.

*3. Since the allowablie travel while the power is OFF cannot be set when using an old version posi-
tioning software package & minor error is displayed, but this peses no problem to operation.

(3) Restrictions due to servo amplifier

The following restrictions apply depending on the combination of servo ampilifier
and positioning software package used when using positioning OS version V or lat-

ar,
Servo Poeitioning Software
Amplifier Package Veraion Restrictiona
MR-H-B: There are no rastrictions,
BCD-B13W000-B2 R or later
or later
MR-J2-8: Only the function upgrade dascribed in item {a)
BCD-B20W200-A1 Q or eatlier applies.
or later
MR-H-B: Only the function upgrade described in item (c)
BCD-813Wo00-81 applies. {However, with respect to item (b},
or earlier R or later monitoring is possible with the exception of the
MR-J2-B: encoder present value.)
BCD-B20W200-A0
or eatlier
MR-J-8:  All models Nane of the function upgrades can be used.
Q or earlier
ADU: All models
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(4) Restrictions on the servo system CPU
[When using A171SCPU]

« CPU version

Use an A171SCPU for which the hardware version indicated on the front of the
module is "K” and the software version indicated is "D” or later.

(A171SCPUs whose hardware version is “J" or earlier, or whose software version
is “C” or earlier, cannot be used.)

Version abel

©

°©

Software version: “D” or later
Hardware version: “K" or later

[When using A273UHCPU]

+ There are no restrictions due to the hardware.
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# N i

1.3 Reference Materials

The manuals shown below should be referred to when using the motion controller.

Reference Manuals For System Construction
_  Motion Controller [A1718CPU] User's Manual I1B-67276
_.—  Motion Controller [A273UHCPU] User’s Manual
1B-67262
For REAL & VIRTUAL Mode Positioning Control
——  Motion Controller (SV13/22) Programming Manual
(REAL Mode) 1B-87265
. Motion Controller (SV22) Programming Manual
(VIRTUAL Mode)} IB-67263
- SW2SRX-GSV22PE/SW0IX-CAMPE Operating Manual
1B-67264
For Sequence Program Creation
—— ACPU Programming Manual (Fundamentals)
IB-66249
——  ACPU Programming Manual (Common Instructions)
IB-66250
L.——  AnACPU/AnUCPU Programming Manual (Dedicated Instructions)
iB-66251

1-10
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2. PROCEDURE FOR VIRTUAL MODE POSITIONING CONTROL

The procedure for VIRTUAL mode positioning control is discussed in this section.

21 Systemn Start-Up
The procedure for a VIRTUAL mode system start-up is shown below.
Reference Reference Manual
Section
START - Motion Controller SW25RX-GSV22PE/
{SV13/22) SWOIX-CAMPE
Programming Manual | Operating Manual
. |
Register SW2SRX-GSV22PE/ (REAL Mode) Chaster 4
SWOIX-CAMPE p
Start SW2SRX-GSV22PE ' Section 6.1
Designate system settings Chapter 4 Chapter 7
_l 1
Designate the following
positioning parameter settings:
+ Fixed parameters . Section2.3 Chapter4 | Chapter 8
« Servo parameters
» Parameter block
Conduct a felative check and ] .
correct setting errors Section 8.4
|
Will cam be used? NO
Setting by
peripheral '
device Write setting data to hard disk _
or floppy disk, then end Section 6.2
SW2SRX-GSV22PE operation
Start SWOIX-CAMPE Section 21.1
¢ A\
(1 (1)




)

i

Designate cam data settings

3

e

Write setting data to hard disk
or floppy disk, then end
SWOIX-CAMPE operation

)

Start SW2SRX-GSV22PE ‘_]
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Reference
Section

(1)

| Section 8.4

L3

Create the mechanical system

program
v

Check mechanical system
program and correct setting

errors
I

Create the servo program

}

Switch the power supply
module ON

d

'

Write the following data from —|
the peripheral device to the
servo system CPU:

» System setting data

* Positioning data

 Servo program

+ Mechanical device program

« Cam data

= Sequence program

'

Turn the “PC READY” signal

(M2000) ON
b

Execute an "all-axes servo
START request” (switch M2042

ON)
'

(2)

)., Section2.3

. Chapter 5

. Section4.2

. Section4.2

Reference Manual

Motion Controller
(SV13/22)
Programming Manual
(REAL Made)

Section 6
Section 7

SW2aSRX-GSV22PE/
SWOIX-CAMPE
Operating Manual

| Chapter 22

I Section 21.2

. Section 6.1

1 Chapter 10

I Section 10.2.5

'

Chapter 11
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REAL
Mode

VIRTUAL
mode

POSITIONING CONTROL

B —

(2)

!

Start-up servo by peripheral

device
|

Execute home positicn return
test by JOG/manual pulse
generator operation

!

Adjust cam setting axis (bottom
dead center, stroke amount
adjustments, etc.)

!

VIRTUAL mode operation
START position alignment

Y

Designate data settings at
parameter setting device

:

Switch from REAL mode to
VIRTUAL mode

!

Designate operation START
address by present vaiue
change procedure

. Appendix 4

!

Start drive module
operation/motion

!

Check operation status at servo
monitor & mechanical device

monitor
v

Execute clutch ON/OFF
switching to check operation

o

Reference
Section
Motion Controller
{SV13/22)
Programming Manual
(REAL Mode}

Sections 7.19
to 7.21

. Section 8.5

. Section6to 8

. Section 8

Section 8.8

. Chapter 6

. Section 7.2

Reference Manual

SW2SRX-GSV22PE/
SWOIX-CAMPE
Operating Manual

' Section 12.2

l Sections 12.4 to

12.6

Chapter 13
Chapter 14



2. PROCEDURE FOR VIRTUAL MODE POSITIONING CONTROL

2.2 Operation

The preparation procedure for VIRTUAL mode operation is shown below.

2.21 Operation with incremental system
The operation procedure when an incremental system is used is shown below.

Reference Section Reference Manual

Motion Controiler
START (SV13/22)
Programming Manual

Switch power supply unit ON (REAL Mode)

Turn the "PC READY" signal
(M2000) ON

Execute an “all-axes servo '
START request” (switch M2042 {... Section 4.2
ON)

Execute a home position return Section 7.21

REAL ;
Mode

. Section 4.2

VIRTUAL mode operation
START position alignment

'

Designate data settings at
parameter setting device - Chapter 610 8

'

Switch from REAL mode to
VIRTUAL mode

. Section8.5

. Chapter 9

. 1

Designate operation START
address by present value ... Appendix 3 Section 8.8
change procedure
VIRTUAL L

mode

Execute VIRTUAL mode
operation
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222

Operation with an absolute (absolute position) system

The operation procedure when an absolute system is used is shown below.

Switch the power supply unit
ON

—_ '

REAL
Mode

Turn the “PC READY™ signal

(M2000) ON
'

Execute an “ali-axes servo
START request” (switch M2042
ON})

Is the "home
position return request’
ignai ON?

Execute a home position return

YES

VIRTUAL mode operation
START position alignment

Reference Section

NO

s the “continua-

ignal ON?
NO

4

Designate data setlings at
parameter setting device

{

Switch from REAL mode to
VIRTUAL. mode

| Designate operation START
| address by present value
I change procedure

Execute VIRTUAL mode
operation

tion disabled” warning

Reference Manual

Motion Controller

(8V13/22)
Programming Manual
{REAL Mode)
Section 4.2
Section 4.2
Section 3.1
Section 7,21
Section 8.5.1

Section 8.5

Chapter6to 8

Chapter 9

Appendix 4
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2.3 Differences Between The REAL and VIRTUAL Modes

Portions of the positioning data, positioning device, and servo programs, etc., used in
REAL mode operations are different when usedin VIRTUAL made operations. The Mo-
tion Controller (SV13/22) Programming Manual (REAL Mode) should be read after ac-
quainting yourself with these differences.

231 Positioning data
Positicning data used in the VIRTUAL mode is shown in Table 2.1 below.

Table 2.1 Positioning Data List

Itern REAL Mode VIRTUAL Mode Remarks

System gettings O O
Systam-of-units varies

Fixed parameters O Fay according to the output module
used

Servo parameters @) O

Parameter block C Ay Use of “pulse” only

Home posltion ratum data O -

JOG operation data 0O -

Limit switch output data o A

[Ok Used [A]: Conditional use [-]: Notused
2.3.2 Positianing'device

The operating ranges of VIRTUAL mode positioning devices are shown in Tables 2.2
to 2.4 below.

{1) When A171SCPU is used

Table 2.2 Operating Range of Positioning Devices

Device Name REAL Moda VIRTUAL Mode
Intemal relays M1800 - M2047 M1200 - M2047
Special relays M3073 - M9079
Data registers D800 - 01023 | D670 - D1023
Special registers D9180 - D9199

(2) When A273UHCPU (8-Axis specification) is used

Table 2.3 Operating Range of Positioning Devices

Device Name REAL Mode VIRTUAL Mode
Input/output X/Y0 - 17F X/Y0 - 17F
Intarnal relays M1984 - M2047
Spacial relays Mo073 - M9079
Data ragisters D800 - D1023 ] D670 - 1023
Special registers D9180-D9199
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(3) When A273UHCPU (32-axis specification) is used

Table 2.4 Operating Range of Positioning Device

Device Name REAL Mcde VIRTUAL Mode
Internal relays M2000 - M3839 M3840 - M5487
Special relays MS073 - M2079
Data registers D& - D799 DBoo - D1559
Special registers Dg180 - D9199

2.3.3 Servo program
{1} Servo program area

{a) The same servo program No. cannot be used in both the REAL and VIRTUAL
modes. For VIRTUAL mode operations, the servo program’s range must be

designated in advance. (The range setting is executed at an IBM PC running
the SW23RX-GSV22PE software.)

{2) Servoinstructions

(a) The home position return, speed control (II), speed/position switching func-
tions, and high-speed oscillation functions are inoperative in the VIRTUAL
mode.

{b) The parameter block’s control system-of-units and the torque limit value items
(positioning data designated by the servo program) are not used.

{3) The servo instructions available in the TEST and VIRTUAL modes are shown in
Table 2.5 below.

Table 2.5 Servo Instruction List for REAL & VIRTUAL Modes

tem aiﬁt V'ﬂlﬁ:‘ - Remarks
VPF
Speed/
position VPR (@] X
controi
VPSTRAT.
VPF
Servo Speed o x
instruction | control {IT) VPR :
Home Switch to VIRTUAL mode after
position -_ZE RO O X home position return has been
return executed in the REAL mode
High-speed
oscillation 0sc © *
Control sys- )
. O - Fixed as "pulse”
Positioning | Parameter | tem-of-units P
data block Torque limit o Designated at drive module's
value - parameter setting
[O): Used [x]: Unusable [-]: Not used

n
|
-\'
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2.3.4 Control change {present value change & speed change)

When a control change is executed in the VIRTUAL mode, the drive module's feed pres-
ent value and speed will change. Control changes are not possible for the output mod-
ule.

The differences between control changes inthe REAL and VIRTUAL modes are shown
in Table 2.6 below.

Tahle 2.6 Control Changes in the REAL & VIRTUAL Modes

VIRTUAL Mode
ltem I;I‘Eﬁ: Drive Module Output Module Remarks
VIRTUAL Synchronous Roller Ball Rotary Cam
Servo Motor Encoder Screw Table
The programming
Present method for a
synchronous encoder
Vﬁg‘: e © © & 8 * * & “present value
chang change” is different.
(See Appendix 3.2.)
Speed .
change o © X X

(1) The [C], [A), [x] symbols used in Table 2.6 indicate the following:
[O1: Setting/execution possible
[A}: Execution possible, but programming method is different
[x]: Setting/execution impossible

(@) * Ifthe output module is a roller which uses a speed change gear, a speed change can be
executed by changing the speed change gear ratio.

{3} For details regarding the drive and output moduies, refer to the sections shown below.
+ Drive module: Chapters S5 &6
* Qutput module; Chapters 5 & 8
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3. PERFORMANCE SPECIFICATIONS

The PCPU performance specifications are shown in Tables 3.1 to 3.3.

{1} When A1715CPU is used

Table 3.1 PCPU Performance Specifications (for A171SCPU)

Item

PCPU Performance/Specifications

Number of controlled axes

4 axes (simultaneous control of 2-4 axes; individual control of 4 axes)

Interpolation funictions

Linear interpolation (2, 3, 4 axes); Circular interpolation (2 axes})

Control format

PTP (Point-To-Pgoint), speed control, fixed pitch feed, constant speed control, follow-up control,
synchironous control

Virtual servomotor
Drive moduie Synchronous Pulse
encoder
Control units Roller .
mm, inch
Ball screw
OQutput module -
Rotary table Fixed as "degrees”
Cam mm, inch, pulse
Language Dedicated instructions (sequence program, SFC, servo program, mechanical system program)
Capacity 13k steps (13312 steps)
Pragram Number of Approx. BOO points per axis {varies according to program}.
positioning points Indirect designation of positioning data is also possible
Setting method Settings designated at IBM PC where SW23SRX/GSV22PE is started up.
Number of modules Number of modules per block
Mechanical device module | per servo system
CPU At connected shaft | At auxiliary input shaft
) Virtual servomoteor 4
Drive modules Total of 6 - -
Synchronous encoder 2
Virtual main shaft 4
Virtual axes S— Total of 8 - -
Virtual auxiliary input shaft 4
Gear 8 1 1
Mechanical Clutch 8 ] 1
System
Speed change gear 8 1 1
Program Transmission p - k)
modules Qifferential gear 4 1 -
Differential gear (for Number of modules
connection to vitual main | 4 per system -
shaft) 1
Cam 4
Roller 4
Cutput modules Total of 4 ‘ 1
Ball screw 4
Rotary table 4
Types Max. of 64
Resolution per cycle | 256, 512, 1024, 2048
Gam Memory capacity Approx, 32k bytes
Stroke amount
resolution 92767
Control modes Two-way cam, feed cam
PTP . Selection of absolute data methed or incremental method
Positioning | Method Fixed-pitchfeed ...... ... Incremental method
sitioni
g Constant speed control . . . . Absciute data method and incremental method can be used together

Pasition follow-up control | . Absolute data method
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Table 3.1 PCPU Performance Specifications (for A171SCPU) (Continued)

Item PCPU Performance/Specifications
Setting range —2147483648 - 2147483647 (puise) .
Position commands -
Max. setting value 4294967296 (pulse)

Speed command
(command unit)

1 - 1000000 {pulse/s)

Electronic gear

Pasitioning Automatic trapezoidal acceleration/deceleration

Acceleration/decel Accelerationtime .......... 1 - 65535 (ms)

cceleration/deceler -
ation processing Decelerationtime ......... 1 - 65535 (ms)
S curve acceleration/deceleration
Scuveratio .............. 0 - 100%

Backlash - . .
Com- compensation (0 - 65535) x position command units (units converted to pulses — 0 - 65535 pulses})
pensation

Compensation function for error in actual travel value with respect to command value

Home position retum function

When not using the absolute position system, the "near-zero point dog” or “count” formats can be
selected.

When using the absolute position system, the "data set”, “near-zerc point dog”, or “count” formats
can be selected.

JOG operation function

Provided

Manual pulse generator oparation
function

1 unit can be connected

M function

M code output function provided

Limit switch output function

Number of output points: 8 output points per axis (up to 10 ON/OFF setting points per axis are
possible)

Absolute position system

Possible with a motor equipped with an absolute position detector.
{Possible to selact the absolute data method or incremental method for each axis)
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(2) When A273UHCPU (8-axis specification) is used

Table 3.2 Performance Specifications (for A273UHCPU 8-axis Specification)

Item PCPU Performance/Specifications
Number of controlled axes 8 axes (simuitaneous control of 2.4 axes; individual control of 8 axes)
Interpolation functions Linear interpolation {2, 3, 4 axes); Circular interpolation (2 axes)
Cortrol t PTP (Point-To-Point), speed control, fixed pitch feed, constant speed control, follow-up control,
ontrol forma synchronous control
Virtual servomotor
Drive modute Synchronous Pulse
encoder
i Roller
Control units mm, inch
Ball screw
Cutput module - - -
Rotary table Fixed as "degrees
Cam mm, inch, pulse
Language Dedicated instructions (servo program, mechanical system program)
Capacity 13k steps (13312 steps)
Program Number of Approx. 800 points per axis (varies according to program),
positioning paints Indirect designation of positioning data is afso possibie
Setting methad Settings designated at IBM PC where SW2SRX/GSV22PE is started up.
Number of modules Number of modules per block
Mechanical device module | per servo systern
CPU At connected shaft | At auxiliary input shaft
Virtual servomotor 8
Drive modules Total of 11 - -
Synchronous encoder 3
Virtual main shaft 8
Virtual axes - Total of 16 - -
Virtual auxiliary input shaft 8
Gear 16 1 1
Mechanical Clutch 16 1 1
System
Speed change gear 16 1 1
Program Transmission p - 9°9
modules Differential gear 8 1 -
Differential gear {for Number of modules
connection to virtual main 8 per system -
shaft) 1
Cam 8
Roller 8
QOutput modules Total of 8 1
Ball scrow 8
Rotary table 8
Types Max. of 64
Resolution per cycle | 256, 512, 1024, 2048
Cam Memory capacity 32k bytes (stored in block No.10 of memory cassette’s extension file register area)*
Stroke amount
resolution 32767
Control modes Two-way cam, feed cam
PTP . Selection of absolute data methad or insremental methad
Method Fixed-pitch feed ......... Incremental method
Constant speed control . . . Absolute data method and incremental method gan be used together
Position follow-up control . Absoiute data method
Puositioning -
. Setting range —21474B3648 - 2147483647 (pulse)
Position commands -
Max. setting value 4294967296 (pulse)
Speed command
(command wnit) 1 - 1000000 {pulse/s)




3. PERFORMANCE SPECIFICATIONS

Table 3.2 PCPU Performance Specifications (for A273UHCPU 8-axis Specification) (Continued)

tem PCPU Performance/Specifications
Automatic trapezoidal acceleration/deceleration
Acceleration/dacel Accelerationtime .......... 1 - 65535 (ms})
—— cceleration/deceler -
Positioning | _.-0 processing Decelerationtime ......... 1 - 65535 (ms)
S curve acceleration/decelaration
Scurveratio .............. 0-100%
Backlash . . .
Com- compensation {0 - 65535) x position command units (units converted to pulses — 0 - 65535 puises)
ensation
P Electronic gear Compensation function for error in actual travel value with respect to command vaiue

Homa position return function

When not using the absolute position system, the “near-zero point dog” or “count” formats can be
salected.

When using the absolute position system, the “data set’, “near-zero point dog”, or “count” formats
can be selected.

JOG operation function

Provided

Manual pulse generator operation
function

3 units can be connected

M function

M code output function provided

Limit switch cutput function

Number of output points: 8 output points per axis {up to 10 ON/OFF sefting points per axis are
possible)

Absolute position system

Possibla with a motor equipped with an absolute position detector.
(Possible to selact the absolute data method or incremental methed for each axis)

POINTS l

(1} *: When the cam is used in the VIRTUAL mode, only the memory
cassettes shown below can be used.

» For A273UHCPU (8/32-axis specification)

ASNMCA16 (128k bytes)
A3NMCA24 (192k bytes)
A3NMCAA40 (320k bytes)
A3NMCAS56 (448k bytes)
A3NMCA96 (768k bytes)

{2} If a cam shatft “1-revolution mode” limit switch output is executed in the
8V22’s VIRTUAL mode, the ASNMCA 18 memory cassette cannot be
used. (ASNMCA24 or higher is required.)
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(3) When A273UHCPU (32-axis specification) is used

Table 3.3 PCPU Performance Specifications (for A273UHCPU 32-axis Specification)

tem PCPU Performance/Specifications
Number of controlled axes 32 axes (simultaneous control of 2-4 axes; individual control of 32 axes)
Interpolation functions Linear interpolation (2, 3, 4 axes); Circular interpolation (2 axes)
Gontrol format PTP (Point-To-Point), speed control, fixed pitch feed, constant speed control, follow-up controt,
ontrol forma synchronous conlrol
Virtual servomotor
Drive module Synchronous Pulse
encoder
i Roller
Control units e, inch
Ball screw
Cutput module -
Rotary table Fixed as “degrees”
Cam mm, inch, pulse
Language Dedicated instructions (servo program, mechanical system program)
Capacity 14k steps (14334 steps)
Program Number of Approx. 100 points per axis (varies according to program).
positioning points Indirect designation of positioning data is also possible
Setting method Settings designated at IBM PC where SW2SRX/GSV22PE is started up.
Number of modules Number of modules per block
Mechanical device module | per servo system
CPU At connected shaft | At auxiliary input shaft
Virtual servomotor 32
Drive modules Total of 44 - -
Synchronous encoder 12
Virtuai main shaft 32
Virtuat axes — Total of 64 - -
Virtual auxiliary input shaft | 32
Gear 64 1 1
Mechanical Clutch 64 1 1
System
Speed change gear 64 1 1
Program Transmission p - Chd
modules Differential gear a2 1 -
Differential gear (for Number of modules
connection to virtual main | 32 per system -
shaft) 1
Cam 32
Roller 32
QOutput modules Total of 32 1
Ball screw 32
Rotary table 2
Types Max. of 256
Resolution per cycle | 256, 512, 1024, 2048
Cam Memory capacity 132k bytes (stored in block No.10 of memory cassette’s extension file register area)*
Stroke amount
resolution 32767
Control modes Two-way cam, feed cam
PTP e Selection of absolute data method or incremental method
Method Fixed-pitch feed ......... Incremental method
Constant speed control . . . Absolute data method and incremental method can be used together
Position follow-up control . Absolute data method
Positioning -
Setting range —2147483648 - 2147483647 (pulse}
Position commands -
Max. setting value 4294967296 {pulse)
Speed command
(command unit) 1 - 1000000 (puise/s)
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Table 3.3 PCPU Performance Specifications (for A273UHCPU 32-axis Specification) {Continued)

ltem PCPU Performance/Specifications
Automatic trapezoidal acceleration/deceleration
Accelaration/decel Accelarationtime .......... 1 - 65535 {ms}
A cceleration/aecelar . .
: . | Decelerationtime ......... 1-65535 (ms
Positioning | nyian processing Deceleration time 5635 {ms)
S curve acceleration/deceleration
Scurveratio .............. 0-100%
Backlash . duni , d | |
Com- compensation (0 - 65535) x poslition command units {units converted to pulses — 0 - 65535 pulses)
ensation
P Electronic gear Compensation function for error in actual travel value with respect to command value

Home position return function

When not using the absolute position system, the “near-zero point dog” or “count” formats can be
salected.

When using the absaolute position system, the “data set”, “near-zero point dog”, or “count” formats
can be selected.

JOG operation function

Provided

Manual pulse generator operation
function

3 units can be connected

M function

M code output function provided

Limit switch output function

Number of output points: 8 cutput points per axis (up to 10 ON/OFF setting points per axis are
possible)

Absolute position system

Possible with a motor equipped with an absolute position detector,
{Possible to select the absofute data method or incremental method for each axis)

POINTS

(1) % When the cam is used in the VIRTUAL mode, only the memory
cassettes shown below can be used.

= For A273UHCPU (8/32-axis specification)

A3NMCA16 (128k bytes)
A3NMCA24 (192K bytes)
A3NMCA40 (320k bytes)
A3NMCAS56 (448k bytes)
A3NMCA96 (768k bytes)

(2) If a cam shaft “1-revolution mode™ limit switch output is executed in the
5Vv22's VIRTUAL mode, the ASNMCA16 memory cassette cannot be
used. (ASNMCA24 or higher is required.)
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4. SERVO SYSTEM CPU DEVICES
The applications of servo system CPU devices used for VIRTUAL mode positioning op-
eration are explained in this section.
Section 4.1 discusses the memory maps of devices used for VIRTUAL mode position-
ing. Subsequent sections discuss the common devices (internal relay, data register,
special relay, special register).
Details on the devices for mechanical modules {I/O devices, data registers} are given
in Chapter 6 and Chapter 8.
» Drive modules: Section 6.3
« Qutput modules: Section 8.5
41 Device List
(1) Axis input/output (X/Y/M)
The number of VIRTUAL mode input/output points varies accarding to the serva
system CPU which used, as follows:
» For the A171SCPU: 848 paints (M1200 - M2047)
+ For the A273UHCPU (8-axis specification): 384 points (X/YQ - X/Y17F)
» For the A273UHCPU (32-axis specification): 3088 points (M2400 - M5487)
Table 4.1 below shows the axis input/output signals used for VIRTUAL mode posi-
tioning operations. ‘
Table 4.1 Axis Input/Output Signal List
Davice No.
A273UHCPU A273UHCPU i Reterance
Signal Name A171SCPU (B-axis (32-axis Signal Diraction Sectlon
Specitication} Speclfication}
Drive module status signals M1200 - M1279 X100 - X17F M4000 - MAE39 Section 6.3.1
Synchronous encoder stalus Sig | M1360-M1365 | XOEQ-XOEA | M4640 - Maes7 PCPU — SCPU 1 gection 6.1
Drive module command signals M1400 - M1479 Y100 - Y17F M4800 - M5438 Section 6.3.1
-» PCP
g;’r“g?;"“"us encoder command | 14560, M1561 YOEQ-YOE2 | Msasa-msas7 | oo PPV gection 631
Qutput module status signais M1600 - M1679 X000 - X07F M2400 - M3039 PCPU — SCPU | Section §.5.1
Output module command signals { M1800 - M1879 X000 - X07F M3200 - M3839 | SCPU — PCPU | Section 8.5.1
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@

Internal relay (M)
The number of VIRTUAL mode internal relay points varies according to the servo
system CPU which used, as follows:

» For the A171SCPU:

» For the A273UHCPU (8-axis specification):

64 points (M1984 - M2047)
64 points (M1984 - M2047)
= For the A273UHCPU (32-axis specification): 320 points (M2000 - M2313)

Table 4.2 beiow shows the internal relays used for VIRTUAL mode positioning op-
erations.

Table 4.2 Internal Relay List

Devlce No.
Slgnal Name A27T3UHCPU A2T3UHCPU Sianal Direction Reference
g A171SCPU {8-axis (32-axis g Sectlon
Specification) Specification)

Clutch ON/QFF status M1984 - M1891 M1984 - M1999 M2180 - M2223 PCPU -» SCPU | Section 7.2.1
PC READY M2000 SCPU — PCPU Saction 4.2.1
Virtual servomotor START 2008 | - maoo1 - M2oo4 | M2001-M2008 | M2001 - M2032 Ssction 4.2.2

29 PCPU -~ 5CPU
Al{-axes servo START accept flag M2009 M2009 M2049 Section 4.2.3
?,";;“”a' pulse generator enabla M2012 M2012 - M2014 | M2051 - M2053 Section 4.2.4
‘;gﬁds"“““a“e"“s START com- M2015 M2015 M2048 Section 4.2.5
Cam & limit switch output data
batch change raquest fiag - M2016 M2056 SCPU — PCPU | Section4.2.6
Cam & limit switch output data .
batch changa completion flag - m2017 M2057 Section 4.2.7
Cam & limit switch output data .
batch change error flag - M2018 M2058 Section 4.2.8
START buffer full M2020 M2020 M2050 Section4.2.9
ipeed change in progres: flag M2021 - M2024 M2021 - M2028 M2061 - M2092 PCPU —» SCPU Section 4.2.10

ynchronous encoder axis pres- }
ont vaiue change In progress flag M2031 M2031-M2033 | M2101-M2112 Section 4.2.11
Speed switching point designa- ’
tion fiag M2040 SCPU — PCPU | Section 4.2.12
System setting error flag M2041 PCPU - SCPU | Saction 4.2.13
ﬁ\éls-laxes servo START command M2042 Section 4.2.14
REAL/VIRTUAL mode switching ScPy ~ PCPU

o .

request flag M2043 Section 4.2.15
REALVIRTUAL mode status M2044 Section 4.2.16
REAL/NIRTUAL moda switching .
error detection flag Mm2045 Section 4.2.17
Synchronization discrepancy
wamning flag M2046 Section 4.2.18
Motion slot modul detecti POPU ~ SCPU
tlac;wn slot module error detection M2047 Section 4.2.19
Automatic dacaleration in prog- .
ress flag - - M2128 - M2159 Section 4.2.20
Spead change “0” accept flag - - M2240 - M2271 Seclion 4.2.21
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{3) Special relays

Table 4.3 below shows the special relays used for VIRTUAL mode positioning op-

arations.
Table 4.3 Special Relay List
Signal Name Device No. Slgnal Directlon Rg;e;;::e

WOT error flag M3073 Section 4.3.1
PCPU READY-completed flag MaG74 Section 4.3.2
in-test-mode fiag M9075 Section 4.3.3
External emergency stop input flag MS07¢ PCPU — SCPU Section 4.3.4
Manual pulse genarator axis setting :

arror flag Ma077 Section 4.3.5
TEST mode request flag M9078 Seaction 4.3.6
Servo program setting error flag M3079 Section 4.3.7
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{4) Data registers

Table 4.4 below shows the data registers used for VIRTUAL mode positioning op-

erations.
Table 4.4 Data Register List
Device No.
Reference
Slgnal Name A273UHCPU A273UHCPU | signal Direction
g A171SCPU (8-axls (32-axis 9 Sectlon
Speclfication) Specification)
Virtual servomotor monitor area D700 - D723 D700 - D747
Storage area of present value af- D800 - D1119 Section 6.3.2
ter main shaft differantial gear D670 - D677 D670 - D685
Synchronous encoder monitor D748 - D755 D748 - D759 PCPU — SCPU
Storage area of present value af D1120 - D1239 Section 832
a '
ter main shaft differential gear Dese - D689 Degé - Degt
Cam manitor area D760 - D779 D760 - D799 D1240 - D1559 Section 8.5.2
Output module monitor area D800 - D879 D800 - D95% DO - D639 PCPU(;)SCPU Section 8.5.2
Virtual servomotor control chang® | pogy.pgs3 | D9E0-D1007 | D40 - D703 Section 6.3.2
Limit switch output enabled/dis- .
abled area 01008 - D1009 01008 - D101 D760 - D775 Section 4.4.1
:‘i"r;"”a' pulse genarator axis set- D1012 D1012 - D1014 D714-D719 | SCPU—PCPU | Section 6.3.2
;’gt?ns'm"'"a"““s START axis D1015 D1015 D710 -D713 Section 6.3.2
g

Manual pulse generator 1-pulse | n1445. p1o1g | D1016-D1023 D720 - D751 Saction 6.3.2

input magnification setting

*1: The signal direction is SCPU — PCPU for the "travel vaius setting register” item only.
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(5) Special registers

Table 4.5 below shows the special registers used for VIRTUAL mode positiening
operatians.

Table 4.5 Special Register List

Device No.
Reference
Slgnal Name AZTIUHCPU A273UHCPU Signal Direction
9 AIT1SCPU (8-axly (32-axls 9 Section
Specificatlon) Specification)
Limit swilch output status storage | pg1g0 - Do1at De180- 9183 D776 - D791 Section 4.5.1 -
PCPU error cause storage arsa 09184 Section 4.5.2
Servo amplifier type storage area D985 - 9186 Dg185- 09186 D792 - D799 Seclicn 453
Manual pulse generator axis set- .
ting error cause storage area Do187 D9187 Dg9185 - D9187 ooPU - sCPU Section 4.5.4
- SCP
TEST mode requast arror cause ,
storage area Dg188 Da188 D9182 - D183 Section 4,55
Error program No. storage area D9189 Section 4.5.6
Error information storage area D9190 Section 4.5.7
Servo amplifier motion slot load- . :
ing information storage area D9191 D9191 Dg191 - 09182 Section 4.5.8
Manual pulse generator smooth- i
ing magnification storage area D9192 D192 - D9184 D752 - D754 SCPU — PCPU | Section 4.5.9
REALNVIRTUAL mode switching )
error information storage area 09195 D9185 09193 -D9195 PCPU — SCPU 1 Section 4.5.10
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4.2 Internal Relays (M)
(1) When A171SCPU is used
The A171SCPU has 2048 {M/LO - M/1.2047) internal relay & latch relay signals.
Ofthese, the M1984 to M2047 signals are used for positioning operations, and their
applications are shown in Table 4.6 below.
Table 4.6 Internal Relay List (for A171SCPU)
" Signal . Signal
Device No. Signal Name Direction Device No. Signal Name Direction
Virtual axis No.1 drive clutch ON/ M2013
M1984 OFF status M2014 Unusable -
Virtual axis No.1 auxiliary input JOG simultaneous START com-
M1985 shaft clutch ON/OFF status M2015 mand SCPU —-PCPU
Virtual axis No.2 drive clutch ON/ M2016 -
M1986 | OFF status M2o1g | Unusable -
Virtual axis No.2 auxiliary input
m1987 M2020 START buffer fuil
shaft clutch ON/OFF status PCPU — SCPU
Virtual axis No.3 drive clutch ON/ Virtual axis No.1 speed change in
M1388 OFF status M2021 progress fiag
Virtual axis No.3 auxiliary input Virtual axis No.2 speed change in
M1S89 | shaft clutch ON/OFF status M2022 | progress flag PCPU —~SCPU
Virtual axis No.4 drive clutch ON/ Virtual axis No.3 speed change in
M1590 OFF status M2023 progress fiag
Virtual axis No.4 auxiliary input Virtual axis No.4 speed change in
M19 shaft clutch ON/OFF status M2024 progress flag
h:l|11999929- Unusable - h;lﬂzggaso' Unusable -
. Synchrenous encoder (P1} axis
M2000 | PC READY SCPU — PCPU M2031 present value change In progress PCPU — SCPU
Virtual axis No.1 START accept M2032 -
M2001 flag M2039 Unusable -
M2002 x:;ual axis No.2 START accept 7 M2040 ?g::g gswi!chlng point designa- SCPU —» PCPU
Virtual axis No3 START accept | © - SOPY
M2003 ﬂf;gua e e aceep M2041 System setting error flag PCPU — SCPU
M2004 f\lf:;ual axis No.4 START accept M2042 fﬁ;\elllg—;axes servo START command
M2005 REALVIRTUAL mode switching | oo = P Y
- W1 g
M2008 Unusable - M2043 request
M2009 All-axes servo START accept flag | PCPU — SCPU M2044 REAL/NVIRTUAL mode status
REALNVIRTUAL mode switching
M2010 U bl M2045 error detection
nusable -
M2011 ‘ Mogag | Synchronization discrepancy PCPU — SCPU
warning flag
M2012 fl\lflaagnual pulse generator enabled SCPU — PCPU M2047 Motion siot error detection flag
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—— _

[ POINTS |

(1) Internal relays for positioning operations are not latched even when with-
in the latch range.
The expression “M1984 - M2047" is therefore used in this manual when
referring to internal relays for positioning operations in order to indicate
that they are not latched.

(2) Monitoring of internal relays (for positioning operations) at peripheral de-
vices occurs as follows.
(a) For an I1BM PC booted up with SW2SRX-GSV22PE, the internal re-
lays for positioning operations set for the latch range are displayed
as L1984 to L2047,

4-7
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(2} When A273UHCPU (8-axis specification} is used

The A273UHCPU (8-axis specification) has 8192 (M/LO - M/LB191} internal relay
& latch relay signals. Of these, the M1984 to M2047 signals are used for position-
ing cperations, and their applications are shown in Table 4.7 below.

Table 4.7 Internal Relay List (for A273UHCPU 8-axis Specification)

flag

prasent value change in progress

Device No. Signal Name Dﬁ?c':ﬂ:n Device No. Slgnal Name Dﬁ?cr:[a;n
Virtual axis No.1 drive clutch ON/ Virtual axis No.8 START accept
M1984 OFF status M2008 flag
Virtual axis No.1 auxiliary input PCPU — SCPU
X .1 auxilia
M1985 shaft clutch ON/OFE status Ma009 All-axes servo START accept flag
Virtual axis Ne.2 drive clutch ON/
M1986 OFF status M2010
Virtual axis No.2 auxiliary input Unusable B
ual axi .
MT987 | shaft clutch ON/OFF status M2011
Virtual axis No.3 drive clutch ON/ Manual pulse generator No.1 en-
MI988 | OFF status M2012 1 abled flag
Virtual axis No.3 auxiliary input Manuai pulse generator No.2 en-
M1989 | shatt clutch ON/OFF status M2013 | apled flag
Virtual axis No.4 driva clutch ON/ Marnwal pulse generator No.3 en-
M1990 OFF status M2014 abled flag SCPU — PCPU
Virtual axis No.4 auxiliary input JOG simultaneous START com-
M199T | shaft clutch ON/OFF status M2015 | mand
- - - PCPU - SCPU —
M1992 Virtual axis No.5 drive clutch ON/ M2016 Cam & limit switch output data
OFF status batch change request flag
M1993 Vinual axis No.5 auxiliary input M2017 Cam & limit switch output data
shaft clutch ON/OFF status batch change completed fiag . SCPU
PU —
M1994 Virtual axis No.6 drive clutch ON/ M2018 Cam & limit switch output data
OFF status katch change error flag
Virtual axis No.6 auxiliary input
M1995 | shaft clutch ONOFF status M2018  ; Unusabie -
Virtual axis No.7 drive clutch ON/
M1996 OFF status M2020 START butfer full
Virtual axis No.7 auxiliary input Virtual axis No.1 speed change in
M1997 shaft clutch ON/OFF status M2021 progress flag
Virtual axis No.8 drive clutch ON/ Vintual axis No.2 speed change in
M1998 OFF status M2022 progress flag
Virtual axis No.8 auxiliary input Virtual axis No.3 speed change in
M1999 shaft clutch ON/CFF status M2023 prograss flag
M2000 | PC READY SCPU—~PCPU | M2o24 | Yiualaxis No.d speedchangein | popy) | geopy
progress flag
Virtual axis No.1 START accept Virtual axis No.5 speed change in
M2001 flag M2025 progress flag
Virtual axis No.2 START accept Virtual axis No.6 speed change in
M2002 flag M2026 progress flag
Virual axis No.3 START accept Virtual axis No.7 speed change in
M2003 flag M2027 progress flag
Virtual axis No.4 START accept Virtual axis No.8 speed change in
M2004 flag PCPU — SCPU M2028 progress flag
M2005 X:;ual axis No.5 START accept M2029
Virtual axis No.6 START accept Unusable -
M2006 ; ; gua axis No, accep M2030
M2007 Virtual axis No.7 START accapt M2031 Synchronous encoder (P1) axis PCPU — SCPU
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Tabie 4.7 Internal Relay List (for A273UHCPU 8-axis Specification) (Continued)

Device No. Signal Name Dﬁ'fcrtl?c:n Device No, Signal Name Disrle?cr:iacl' N

Synchronous encoder (P2) axis REAL/VIRTUAL mode switching -

M2032 present value change in progress - M2043 request SCPU — PCPU
Svnch oder (P3) axd PCPU — SCPU

ynchronous encoder axis

M2033 present value change in progress M2044 REAL/VIRTUAL mode status

M2034 - REALAIRTUAL made switching

M203g | Unusable B M2045 error detection PCPU — S5CPU
Speed switching point designa- . Synchronization discrepancy

M2040 tion flag SCPU - PCPU M2046 warning flag

M2041 System setting error flag PCPU — SCPU M2047 Moation slot error detection flag

M2042 #géaxes servo START command SCPU -» PCPU

POINTS '

(1) internal relays for positioning operations are not latched even when with-
in the latch range. , , )
The expression “M1984 - M2047” is therefore used in this manual when
referring to internal relays for positioning operations in order to indicate
that they are not latched. ‘

(2) Monitoring of internal relays (for pesitioning operations) at peripheral de-
vices occurs as foltows.

(a) For an |BM PC booted up with SW2SRX-GSV22PE, the internal re-
lays for positioning operations set for the latch range are displayed
as L1984 to L2047.

4-9
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{3) When A273UHCPU (32-axis specification) is used

The A273UHCPU (32-axis specification) has 8192 (M/LO - M/L8191) internal relay
& latch relay signals. Of these, the M2000 to M2319 signals are used for position-
ing operations, and their applications are shown in Table 4.8 below.

Table 4.8 Internal Relay List (for A273UHCPU 32-axis Specification)

Davice No. Signal Name D'Isrlegcr;::n Device No. Signal Name nﬁ?&?«! n
M2000 | PC READY SCPU—-PCPU | M2024 }g’;“a‘ axis No. 24 START accept
M2001 ?nua] axis No. 1 START accept M2025 Virtual axis No. 25 START accept
ag flag
M2002 Virtual axis No, 2 START accept M2026 Virtual axis No. 26 START accept
flag flag
M2003 :lf;rtual axis No. 3 START accept M2027 Virtual axis No. 27 START accept
g flag
M2004 ;If;r;ual axis No. 4 START accept M2028 1\:l/;‘rst;uat axis No. 28 START accept PCPU — SCPU
M2005 Virtual axis No. 5 START accept M2029 Virtual axis No. 29 START accept
flag flag
M2006 Virtual axis No. 8 START accept M2030 Virtual axis No. 30 START accept
flag flag
M2007 %/Irtual axis No. 7 START accept M2031 Virtual axis No. 31 START accept
ag flag
M2008 f\‘("lrtual axis No. 8 START accept M2032 Virtual axis No. 32 START accept
ag flag
Virtual axis No. 9 START accept M2033 -
M2009 fiag M2039 Unusable -
Virtual axis No. 10 START accept Speed switching point
M2010 flag M2040 designation flag PCPU — SCPU
M2011 ﬂV:;“a' axis No. 11 START accept M2041 | System setting error flag SCPU — PCPU
M2012 ﬂ\f;r;ual axis No. 12 START accept PCPU — SCPU M2042 :géaxes servo START command PCPU —» SCPU
Virtuat axis No. 13 START accept REALNVIRTUAL mode switching
M2013 | 4 ag M2043 request SCPU — PCPU
M2014 2{;’;”*“ axis No. 14 START accept M2044 | REALAVIRTUAL mode status
Virtual axis No. 15 START accept REAL/NVIRTUAL mode switching
M2015 flag M2045 | orror detection
Virtual axis No, 16 START t Synchronization discrepanc: PCPU ~ SCPU
itual axis No. accep Y1 repancy
M2016 flag M2045 warning flag
M2017 I\if;r;ual axis No. 17 START accept M2047 Motion slot error detection flag
.| Virtual axis No. 18 START accept JOG simultanecus START
M2018 | ¢ ag M2048 | .omand SCPU — PCPU
M2019 ﬂ\f:;ual axis No. 19 START eccept M2048 | All-axes servo START accept flag
prp START PCPU — SCPU
M2020 ﬂVg;” axis No. 20 START accept M2050 | START buffer fuil
Virtual axis No. 21 START accept Manual pulse generator No. 1
M2021 flag M2051 enabled flag
Virtual axis No. 22 START accept Manual pulse generator No. 2
M2022 |4 ag M2052 | habled f ag SCPU — PCPU
Virtual axis No. 23 START accept Manual pulse generator No. 3
M2023 flag M2053 enabled flag

4-10




4. SERVO SYSTEM CPU DEVICES

Table 4.8 Internal Relay List (for A273UHCPU 32-axis Specification) (Continued)

Devlice No, Signal Name Dlsr?;f;n Device No. Signal Name Dﬁl‘i’;fgn
Virtual axis No.22 speed change
M2054 M2082 | progress flag
Unusable h Virtual axis No.23 speed ch
ral axis . ed change
M2055 M2083 in progress flag
Cam & limit switch output data - Virtual axis No.24 speed change
M2056 batch change raguest flag SCPU — PCPU M2084 in progress flag
Cam & limit switch output data Virtual axis No.25 speed change
M2057 batch change completed flag POPU — SCPU M2085 in progress flag
M2058 Cam & limit switch output data M2086 Virtual axis No.26 speed change
batch change error flag in progress flag
Virtual axis No.27 speed change
M2059 M2087 in progress flag PCPU — SCPU
Unusable - Virtual axis Ne.28 speed change
.28 spa
M2060 M2088 in progress flag
Virtual axis No.1 speed change in Virtual axis No.29 speed change
M2061 progress flag M2089 in progress flag
Virtual axis No.2 speed change in Virtual axis No.30 speed change
M2062 progress flag M2090 in progress flag
Virtual axis No.3 speed change in Virtual axis No.31 speed change
M2083 progress flag M2091 in progress flag
Virtual axis No.4 speed change In Virtual axis No.32 speed change
Mzo64 progress flag M2092 in progress flag
Virtual axis No.5 speed changs in M2093 -
M2085 | nrogress flag M2100 | Unusable -
Virtual axis No.6 speed change in Synchronous encoder (P1) axis
M2066 progress flag M2101 prasent value change in progress
Virtual axis No.7 speed change in Synchronous encoder (P2) axis
M2087 progress fiag M2102 present value change in progress
Virtual axis No.B speed change in Synchronous enceder (P3) axis
M20658 progress flag Mz103 present value change in progress
Virtual axis No.9 speed change in Synchronous encoder (P4) axis
M2069 progress flag M2104 present value changa in progress
Virtual axis No.10 speed change Synchronous encoder (P5) axis
M2070 in progress flag M2105 present value change in progress
Virtual axis No.11 speed change Synchronous encoder (P6) axis
M2071 in progress flag PCPU — SCPU M2106 present value changs in progress PCPU — SC
- SCPU
M2072 Virtual axis No.12 speed change M2107 Synchronous encoder (P7) axis
in progress flag present value change in progress
Virtual axis No.13 speed change Synchronous encoder (P8) axis
M2073 in progress flag M2108 present value change in progress
Virtual axis No.14 speed change Synchronous encoder (P2) axis
M2074 in progress flag M2109 present value change in progress
Virtual axis No.15 speed change Synchronous encoder {(P10) axis
M2075 in progress flag M2110 prasent value change in progress
M2076 Virtual axis No.16 speed change M2111 Synchronous encoder (P11} axis
in prograss flag present value change in progress
Virtual axis No.17 speed change Synchronous encoder (P12) axis
m2077 in progress flag M2112 present value change in progress
Virtual axis No.18 speed change M2113 -
M2078 in progress flag M2127 Unusable -
Virtual axis No.19 speed change Virtual axis No.1 automatic decel-
M2079 in pragress flag M2128 eration in progress flag
Virtual axis No.20 speed change Virtual axis No.2 autornatic decel-
M20B0 |, progress flag M2129 | oration in progress flag PCPU -~ SCPU
Virtual axis No.21 speed change Virtual axis No.3 automatic decel-
M2081 in progress flag M2130 aration in progress flag
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Table 4.8 Internal Relay List {for A273UHCPU 32-axis Specification) (Continued)

celeration in progress flag

ON/QFF status

. Signal Signal
Device No. Signal Name Direction Devlce No, Signal Name Direction
M2131 Virtual axis No.4 automatic decel- M2159 Virtual axis No.32 automatic de-
eration in progress flag ceteration in progress flag
Virtual axis No.5 automatic decel- Virtual axis No.1 drive clutch ON/
M2132 aration in progress flag M2180 OFF status
Virtual axis No.6 automatic decel- Virtual axis No.1 auxiliary input
M2133 | aration in progress flag M2161 shaft clutch ON/OFF status
Virtual axis No.7 automatic decel- Virtual axis No.2 drive clutch ON/
M2134 eration in progress flag M2162 OFF status
Virtual axis No.8 automatic decet- Virtual axis No.2 auxiliary input
M2135 eration in progress flag M2163 | shaft clutch ON/OFF status
Virtual axis No.9 automatic decel- Virtual axis No.3 drive clutch ON/
M2136 eration In progress flag M2164 OFF status
Virtual axis No.10 automatic de- Virtual axis No.3 auxiliary input
M2137 | celeration in progress flag M2165 shaft clutch ON/OFF status
Virtual axis No.11 automnatic de- Virtual axis No.4 drive clutch ON/
M2138 celeration in progress flag M2166 OFF status
M2139 Vintual axis No.12 automatic de- M2167 Vintual axis No.4 auxiliary input
celeration in progress flag shaft clutch ON/OFF stalus
Virtual axis No.13 automatic de- Virtual axis No.5 drive clutch ON/
M2140 celeration in progress flag M2168 OFF status
Virtual axis No.14 automatic de- Virtual axis No.5 auxifiary input
M2141 celeration in progress flag M2169 shaft clutch ON/OFF status
Virtual axis No.15 automatic de- Vinual axis No.6 drive ¢lutch ON/
M2142 | caleration in progress flag M2170 OFF status
Virtual axis No.16 automatic de- Virtual axis No.6 auxitiary input
M2143 celeration In prograss flag M2171 shaft clutch ON/OFF status
Virtual axis No.17 automatic de- Virtual axis No.7 drive clutch ON/
M2144 celeration in progress flag M2172 OFF status
- - PCPU -» SCPU —— PCPU — SCPU
M2145 Virtual axis No.18 automatic de- M2173 Vinual axis No.7 auxiliary input
celeration in progress flag shaft clutch ON/OFF status
Virtual axis No.19 automatic de- Virtual axis No.8 drive clutch ON/
M2146 celeration in progress flag Mz174 QOFF status
Virtual axis No.20 automatic de- Virtual axis No.8 auxiliary input
M2147 celeration in progress flag M2175 shaft clutch ON/OFF status
Virtual axis No.21 automatic de- Virnual axis No.9 drive clutch ON/
M2148 celeration in prograss flag M2176 OFF status
M2149 Virtual axis No.22 automatic de- M2177 Virtual axis No.9 auxiliary input
celeration in progress flag shatt clutch ON/OFF status
Virtual axis No.23 automatic de- Virtual axis No.10 drive clutch
M2150 celeration in progress flag M2178 ON/OFF status
M2151 Virtual axis No.24 autornatic de- M2179 Virtual axis No.10 auxiliary input
celeration in progress flag shaft clutch ON/CFF status
Virtual axis No.25 automatic de- Virtual axis No.11 drive ciutch
M2152 | celeration in progress flag M2180 QON/OFF status
M2153 Virtual axis No.26 automatic de- M2181 Virtual axis No,11 auxiliary input
celeration in progress flag shaft clutch ON/OFF status
Virtual axis No.27 automatic de- Vinual axis No.12 drive clutch
M2154 caleration in pBograss flag M2182 ON/OFF status
M2155 Virtual axis No.28 automatic de- M2183 Virtual axis No.12 auxiliary input
celeration in progress flag shaft clutch ON/OFF status
Virtual axis No.29 automatic de- Virtual axis No.13 drive clutch
M2158 celeration in progress flag M2184 ON/QFF status
M2157 Virtual axis No.30 automatic de- M2185 Virtual axis No.13 auxiliary input
celeration in progress flag shaft clutch ON/OFF status
M2158 Virtual axis No.31 automatic de- M2186 Virtual axis No.14 drive clutch
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Table 4.8 Internal Relay List (for A273UHCPU 32-axis Specification) (Continued)

Device No. Signal Name Dﬁ-:agcr':r;n Device No. Signal Name Disr:egcl:ia;n
M2187 Virtual axis No.14 auxiliary input M2215 Virtual axis No.28 auxfliary input
shaft clutch ON/OFF status shaft clutch ON/OFF status
Virtual axis No.15 drive clutch Virtual axis No.29 drive clutch
M2188 | ONJOFF status M2216 | ON/OFF status
M2189 Virtual axis No.15 auxiliary input M2217 Virtual axis No.29 auxiliary input
shaft clutch ON/OFF status shaft clutch ON/OFF status
Virtual axis No.16 drive clutch Virtual axis Ng.30 drive clutch
M2190 | ON/OFF status M2218 | ON/OFF stalus
Virtual axis No.16 auxiliary input Virtual axis No.30 auxiliary input
M2191 | shaft clutch ON/OEF status M2219 | shatt ciutch ON/OFF status PCPU -~ SCPU
Virtual axis No.17 drive clutch Virtual axis No.31 drive clutch
M2192 | ON/OFF status M2220 | ON/OFF status
M2193 Virtual axis No.17 auxiliary input M2221 Virtual axis No.31 auxiliary input
shaft clutch ON/OFF status shaft clutch ON/OFF status
Virtual axis No.18 drive clutch Virtual axis No.32 drive clutch
M2194 ON/OFF status Mazz2 ON/OFF status
M2195 Virtual axis No.18 auxiliary input M2223 Virtual axis No.32 auxiliary input
shaft ciutch ON/OFF status shaft clutch ON/OFF status
Virtual axis No.19 drive clutch M2224 -
M2196 | ON/OFF status M2z3g | Unusable -
Virtual axis No.19 auxiliary input Virtual axis No.1 speed change
M2197 shaft clutch ON/OFF status M2240 “0" accept flag
Virtual axis No.20 drive clutch Virtual axis No.2 speed change
M2198 | SN/OFF status M2241 | o accapt flag
Virtual axis No.20 auxiliary input Virtual axis No.3 speed change_‘
M2199 shaft clutch ON/OFF status M2242 0" accept flag
, Virtual axis No.21 drive clutch Virtual axis No.4 speed change
M2200 | ON/OFF status M2243 “0” accept flag
- - e PCPU — SCPU - -
M2201 Virtual axis No.21 auxiliary input M2244 Virtual axis No.5 speed change
shaft ciutch ON/QOFF status 0" accept flag
Virtual axis No.22 drive clutch Virtual axis No.6 speed change
M2202 | ON/OFF status M2245 “0" accept flag
Virtual axis No.22 auxiliary input Virtual axis No.7 speed changs
M2203 | shatt clutch ON/OFF status M2246 ) ugr accapt flag
Virtual axis No.23 drive clutch Virtual axis No.8 speed change
M2204 ON/OFF status M2247 “0" accept flag
Virtual axis No.23 auxiliary input Virtual axis No.9 speed change
M2205 | shaft clutch ON/QFF status M2248 “0" accept flag
. - - PCPU — SCPU
M2208 Virtual axis No.24 drive ciutch M2249 Virtual axis No.10 speed change
ON/OFF status “0" accept flag
Virtual axis No.24 auxiliary input Virtual axis No.11 speed change
M2207 | shaft clutch ON/OFF status M2250 | v accept flag
Virtual axis No.25 drive clutch Virtual axis No.12 speed change
M2208 ON/OFF status M2251 “0" accept flag
. Virtual axis No.25 auxiliary input Virtual axis No.13 speed change
M2209 | hatt chutch OM/OFF status M2252 | "0 accept flag
Virtual axis No.2§ drive clutch Virtual axis Mo.14 speed change
M2210. | ON/OFF status M2253 | vy accapt flag
" | Virtual axis Ne.26 auxiliary input Virtual axis No.15 speed change
M2211 shaft clutch ON/GOFF status M2254 “0” accept flag
Virtual axis No.27 drive clutch Virtual axis No.16 speed change
M2212 | ON/OFF status M2255 1wy accept flag
Virtual axis No.27 auxiliary input Virtual axis No.17 speed change
M2213 | shaft clutch ON/OFF status M2256 | g accept flag
Virtuaf axis No.28 drive clutch Virtual axis No.18 spead change
M2214 ON/OFF status M2257 “0" accept flag
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Table 4.8 Internal Relay List (for A273UHCPU 32-axis Specification) (Continued)

0" accept flag

Device No. Signal Name D?rla%.:ﬂn Device No. Signal Name Dﬁ,g':&
Virtual axis No. 19 speed change Virtual axis No. 27 speed change
M2258 | g~ accept flag M2265 | 0" accept flag
Virtual axis No. 20 speed change Virtual axis No, 28 speed change
M2259 ‘0" accept flag M2267 0" accept flag
Virtual axis No. 21 speed change Virtual axis No. 29 speed change
M2260 “0" aceept flag M2268 “0" accept flag
- - - PCPU — SCPU
M2251 Virtual axis No. 22 speed change M2269 Virtual axis No, 30 speed change
“0" accept flag ‘0" accept flag
Vinual axis No. 23 speed ch PCPU —~ SCPU Virtual axis No. 31 speed ch
inual axis No. 23 speed change irtu is No. 31 speed change
M2262 “0" accept flag M2270 "0" accept flag
Virtual axis No. 24 speed change Virtual axis No. 32 speed change
M2263 | ugr accept flag M2271 | 0" accept flag
Virtual axis No. 25 speed change M2272 -
M2264 “0" accept flag M2318 Unusable -
M2265 Virtual axis No. 26 speed change

POINTS

(1) internal relays for positioning operations are not latched even when with-
in the latch range.
The expression “M2000 - M2319" is therefore used in this manual when
referring o internal relays for positioning operations in order to indicate
that they are not latched.

(2) Monitoring of internal relays (for positioning operations) at peripheral de-
vices occurs as follows.,

{a) For an IBM PC booted up with SW25RX-GSV22PE, the infernal re-
iays for pasitioning operations set for the latch range are displayed
as 1.2000 to L2319.
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421 PCREADY lag (M2000) . ..« . ' nvreereeerneesranneneseens

Signal sent from SCPU to PCPU

(1) This signal notifies the PCPU that SCPU operation is normal. it is switched ON
and OFF by the sequence program.

(a) When M2000 is ON, positioning or home position return functions can be
executed by the servo program specified by the sequence program, and JOG
operations can be executed by the sequence program.

(b) When M2000is OFF, and when a TEST mode has been estabiished (*"M9075"
TEST mode in progress flag is ON)* from a peripheral device, the functions
described at item (a) above will be inoperative even if M2000 is switched ON.

(2) The fixed parameters, servo parameters, and limit switch output parameters can
only be changed using a peripherai device when M2000 is OFF.

If an attempt is made to change this data while M2000 is ON, an error will occur.

{3) When M2000 is switched from OFF to ON, the following processing occurs.

{a) Processing details

1) The servo parameters are transferred to the servo amplifier,

2) The M code storage area for all axes is cleared.

3) The default value of 300% is set in the torque limit vaiue storage area.

4) The PCPU READY-completed flag (M9074) * is turned ON.

(by If there is an axis currently being driven, an error occurs, and the processing
in (3), (a) above is not executed.

{c) While the test mode is in effect, the processing in (3). (a)} above is not

executed.

When the test mode is cancelled, the processing in (3), (a) will be executed

if M2000 is ON.
v —_
Start of positioning Deceleration to stop
1 ‘; t
|
aN
PC ready ftag ‘ )j
QFF L
{M2000) ON A
PCPU READY-com- 1 ﬁ
pleted flag QFF
(MSG74) [ The PCPU READY-compilsted flag
I (MB8074) does not come CN because
Y deceleration is in progress.
Servo parameters set in the servo amplifiers
Clearance of M codes

REMARK

*  For details regarding the “TEST mode in progress flag” and the "PCPU READY-completed flag”,
see Section 4.3,
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{4) When M2000 turns OFF, the foillowing processing is executed.

(a) Processing details
1) The PCPU READY flag (M9074} is turned OFF.

2) Operating axes are decelerated to a stop.

[ POINT

The PC READY flag (M2000) switches OFF when a servo system CPU “STOP”
status exists. When the RUN status is resumed, the status which existed prior
to the STOP will be re-established.

ON
M2000 'ﬁ[——_}_t—‘““—__*\\

RUN — STOP switching STOP — RUN switching

4.2.2  Virtual servomotor START accept flags (M2001 - M2004/M2001 - M2008/M2001 - M2032)
............................................................. Signals from PCPU to SCPU

{1) The START accept flag switches ON when the sequence program’s positioning
START instruction (DSFRP/SVST)*2 is executed, and should be used for DSFRP/
SVST enabled/disabled interlock purposes.

r — [Ex] When A273UHCPU {8-axis Specification} is Used -——»—-—-—7——-—~ 1
| When requesting servo program execution for positioning at axes 1 and 3, the

| following START accept flags are used.
DSFRP instruction execution reguast
4 DSFRP instruction execution enabled/

|

|

: M2001 M2003 disabled determination

| DSFRP | D13 ] K1

: Axis No.1 START  Axis No.3 START l'
| |

accapt flag accept flag
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M
(2) START accept flag ON/OFF processing occurs as shown below.

{a} When the sequence program’s DSFRP/SVST instruction is executed, the
START accept flag far the axis specified by the DSFRP/SVST instruction

switches ON. The START accept flag switches OFF when positioning is com-
pleted. The START accept flag also switches OFF if positioning is stopped
before completian.

{ When positioning is completed norrnalIyJ |—When positioning is stopped befora completion l
V‘F v iy
Orwearll time N

/ Nt / N\
\
g >t L | — 1
1 i o i in-progress
Posilioning completed | " Positioning START 4 STOP

OSFRP/SVST I ; l ! DSFRAP/SVST ' compietad

|
|
t
A | ]
instruction Em T instructi 1 i
ON | [ i uctign :ON ) |
T T
! |
START
! START accept |
accept fiag I flag OFF i I
1 i '
= itioni 1 | '
Positicning ) p[)smomng OFF i
I ]
|

completad™s completed
signal JON \ signal

“Positionin
StaRT ¢ OFF “Possioning  DFF

START

qompleted™1 |
complated” signal

signal
REMARKS

(1) *1: For details regarding the “positioning START completed” and “positioning completed”
signals, see Section 8.5.1.

{2) *2: For details regarding the DSFRP/SVST instructions, refer to section 5.2 of the Motion
Controller (SV13/22} Programming Manual (REAL Mode).

{a) When executing positioning by switching the JOG instruction®] ON, the START accept
flag will switch OFF when positioning is stopped by a JOG instruction OFF.

(b} The START accept flag is ON when the manual pulse generator is enabled (M2012/M2312
- M2014/M2051 - M2053: ONj}, and is OFF when the manual pulse generator is disabled
(M2012/M2012 - M2014/M2051 - M2053: OFF}.

(c} The START accept flag is ON during a present value change being executed by a se-
quence program DSFLP/SVST instruction. The START accept flag wilt switch OFF when
the present value change is completed.

DSFLP/SVST
Instruction + ON OFF at present vaiue change
OFF l completion
START accept flag Present value change

| processing N

POINTS ,

The user must not turn start accept flags ON/OFF.

(1) If a start accept flag that is ON is switched OFF with the sequence pro-
gram or a peripheral device, no error will occur but the positioning opera-
tion will not be reliable.

(2) !f a start accept flag that is OFF is switched ON with the sequence pro-
gram or a peripheral device, no error will occur at that time, but the next
time an attempt is made to start the axis a start accept flag ON error will
occur and the axis will not start,
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{3) When M2000 is OFF, execution of a DSFRP/SVST instruction *2 causes
the start accept flag to come ON; the fiag goes OFF when M2000 comes

ON.
ON
OFF
PC READRY {M2000) >
DSFRP/SVST instruction | I : ] L
N :
START accept flag QFF
REMARKS

(1} *1: For details regarding JOG operation commands, see Section 6.3.1.

(2) *2: For details regarding DSFRP/SVST instructions, refer to the Motion Controller (SV13/22)
Programming Manual (REAL Mode) and see Section 5.2.
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4.2.3 All-Axes servo START accept flag (M2009/M2009/M2049) .... Signal sent from PCPU to SCPU

The all-axes servo START flag indicates that servo operation is possible.

s ON ....... Servo is operative.
« OFF ...... Servo is inoperative.
ON

All-axes servo START OFF
accept flag
ON

All-axes servo START OFF
command

Servo ON / L

4.2.4 Manual pulse generator enabled flag (M2012/M2012 - M2014/M2051 - M2053)
............................ Signal sent from SCPU to PCPU

The manual pulse generator flag designates the enabled/disabled status for positioning
executed by pulse inputs from manual pulse generators connected to the A171SENC
PULSER *1 /A273EX P1 - P3*2.

*«ON....... Positioning control by manuai pulse generator inputs is enabled.

*« OFF ...... Positioning control by manual pulse generator inputs is disabled
(inputs are ignored}.

425 JOG simultaneous START command (M2015/M2015/M2048)
............................ Signal sent from SCPU to PCPU

(1) When M2015 switches ON, a JOG simultaneous START will occur at the JOG
execution axis (axes 1 - 4/axes 1 - 8/axes 1 - 32} designated at the JOG Simulta-
neous START Axis Area (D1015).

(2) When M2015 switches OFF, the JOG axis motion will decelerate and stop.

(1) *t: For detalls regarding the A171SENC PULSER (connector), refer to the Mation Controller
{A171SCPU) User's Manual.

(2) *2: For details regarding the A273EX P1 - P3 {connector), refer to the Motion Cortroller
{A273UHCPU) User's Manual.
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4.2.6 Cam data & limit switch output data batch change request flag (None/M2016/M2056)

(1)

(2)

(3)

............................. Signal sent from SCPU to PCPU

No cam data & limit switch output data batch change request flag setting is possible
when the A171SCPU is used.

The cam data & limit switch output data baich change request flag is used to re-
place existing cam data and limit switch output data with other cam data and limit
switch output data when the power is switched ON, or when a servo system CPU
reset occurs, (Cam data and limit switch output data changes can be executed
in either the REAL or VIRTUAL mode.)

(a) When M2016 is switched from OFF to ON, the cam data and limit switch out-
putdata (cam shaft present vaiue in 1 revolution mode limit switch cutput data)
will be input to the PCPU.

Cam data input processing begins at the M2016 signal's leading edge (OFF
— ON), and will continue even if the M2016 signal is switched OFF before
completion.

(b) Execute a reset when cam data and limit switch output data input is completed
normally, or when an error is detected.
1) Normal completion .... M2017 is ON
2) Errordetected ........ M2018 is ON

For details regarding cam data and limit switch output data changes, see Secticns
8.4.6 and 8.4.7.

4.2.7 Cam data & limit switch output data batch change completion flag (None/M2017/M2057)

M

(2)

3)

............................. Signal sent from PCPU to SCPU

No cam data & limit switch cutput data batch change completion flag setting is pos-
sible when the A171SCPU is used.

This fiag indicates that the cam data and limit switch output data change has been
completed normally.

{a) The flag is ON when the data change has been completed normally.

{b) M2017 switches OFF when M2018 is switched OFF.

Switching from the REAL mode to the VIRTUAL mode is impossible while cam data
and limit switch output data are being input.

M2016 should be used as a VIRTUAL mede switching interlock function.
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4.2.8 Cam data & limit switch output data batch change error flag (None/M2018/M2058)
............................. Signal sent from PCPU to SCPU

(1) No cam data & limit switch output data batch change error flag sefting is possible
when the A171SCPU is used.

{2) The cam data & limit switch output data batch change error flag indicates whether
an arror has occurred during the data change operation.

(a) The flag is OFF when no errar has occurred during the batch change opera-
tion.

{b) The flagis ON when an error has occurred during the batch change operation.

(3) M2018 switches OFF when M2016 is switched OFF.
4,29 START buffer full (M2020/M2020/M2050) .........ocvvenrenrn Signal sent from PCPU to SCPU

{1) This signal switches ON when the PCPU fails to process the specified data within
15 seconds following a positioning START (DSFRP/SVST) instruction or a control
change (DSFLP/CHGA/CHGY) instruction from the sequence program.

(2) An M2020 reset must be executed from the sequence program.

4210 Speed change in progress flag (M2021 - M2024/M2021 - M2028/M2061 - M2092)
............................. Signal sent from PCPU to SCPU

This flag switches ON when a speed change (designated by a control change (DSFLP/
CHGV) instruction at the sequence program) is in progress. This flag should be used
for speed change program interlock purposes.

ON
Speed change command ~OFF |
(‘ Delay dus to sequence program
DSFLP/CHGYV instruction I—h‘
(on
OFF l

Speed change in v
progress flag i Speed change

13-16 —-—r+
Sot spead -7 " { - / Speed after spaed change

| .

Speed change completed
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4.2.11 Synchronous encoder present value change in progress flag
{M2031/M2031 - M2033/M2101 -M2112) .....ooimiiaiiaaasn, Signal sent from PCPU to SCPU

This flag switches ON while a synchronous encoder present value change {designated
by a control change (DSFLP/CHGV) instruction at the sequence programy is in prog-
ress.

This flag should be used for synchronous encoder present value change program inter-
lock purposes.

OFF

Present value change
command

DSFLP/CHGA ﬂ
Instruction

Synchronous

encader present OFF
value change in

progress flag | Present valus

change processing

4.2.12 Speed switching point designation flag (M2040) ............ Signal sent from SCPU to PCPU

The speed switching point designation flag is used when a speed change is designated
at the pass point in constant speed control.

{1} By turning M2040 ON before the start of constant speed control (before the servo
program is started using the DSFRP/SVST instruction), contral can be exacuted
with a speed change at the start of the pass point.

M2040 OFF M2040 ON

‘ : Vo [ | )
i 1 1 1
Pass points in ! Pass points in constant ! !

constant speed control speed control (here, a
(here, a spead change ENEN ERE speed change is ESENEIR

is designated at P3) ! : designated at P3) ox : 5
i 1 — " -
Spead switching point  OFF i i Speed switching point OFF Lo :__ o _l .
designator flag | ' designator ftag ' N
I
DSFRP/SVST ] \__ DSFRP/SVST !
instruction ON i N instruction ON i )

OFf L Start accept flag OFF l——

Start accept flag

(2) After completion of start accept processing, the speed switching point designation
flag can be turned OFF at any time.

4-~-22



4. SERVO SYSTEM CPU DEVICES

4.2.13 System setting errorflag(M2041) ............ceoiiiivannn., Signal sent from PCPU to SCPU

When the power is switched ON, or when the servo system CPU is reset, the system
sefting data set with a peripheral device is input, and a check is performed to determine
if the set data matches the module mounting status (of the main base unit and extension

base units).
*«+ON....... Error
« OFF...... Normal

{1) When using the A273UHCPU (8 or 32 axis specification), the causes of errors
which occur are indicated by LEDs on the front of the CPU.

Whaen using the A171SCPU, the ERROR LED on the front of the CPU will switch
ON when an error occurs. Moreover, a log of errors which have occurred can be
refarred to at a peripheral device (device running SW2SRX-GSV22PE).

(2) Positioning cannot be started when M2041 is ON. To start the positioning opera-
tion, eliminate the error cause, and either switch the power back ON or execute a
servo system CPU reset.

I REMARK

A slot designated as “not used” at the system setting data will be regarded as “not used” even if
loaded with a moduls.

4.2.14 All-axes servo START command (M2042) .................0 Signal sent from SCPU to PCPU

This signal is used to enable servo operation.

Servo operation ENABLED ... When M2042 is switched ON, the servo OFF
signal (YnF) is OFF, and there are no active
SBrveo errors.

Servo operation DISABLED ... When 2042 switches ON, the servo OFF signal
{YnF) is ON, or a servo error is detected.

ON

All-axes servo OFF J
START command

ON
All-axes servo OFF, ‘ \
START accept flag

Servo ON —_ S

POINT

Once M2042 is switched ON, it will not switch OFF even if the CPU is stopped.
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4215 REALNVIRTUAL mode switching request flag (M2043) ....... Signal sent from SCPU to PCPU
This flag is used for switching between the REAL and VIRTUAL modes.

(1) To switch from the REAL to the VIRTUAL mode, turn M2043 ON after the M9074
PCPU READY flag comes ON.

= An error check occurs when M2043 is switched from OFF to ON,
If no error is detected, switching to the VIRTUAL mode occurs, and the M2044
REALNVIRTUAL Mode Determination flag switches ON.

= Ifan error is detected, switching to the VIRTUAL mode will not occur. Inthis case,
the M2045 REALAIRTUAL Mode Switching Error flag will switch ON, and the
error code will be stored at the D9195/D9195/D9193 error code storage error,

{2} To switch from the VIRTUAL {0 the REAL made, turn M2043 OFF.
« If an “all-axes stopped” status exists at the virtual servomotors, switching to the

REAL mode will occur, and M2044 will go OFF.

= Switching to the REAL mode will not occur if any of the virtual servomotor axes
arein motion. Inthis case, M2045 will switch ON, and an error code will be stored
at the D9195/098195/D93193 error code storage error.

{3) For details regarding the procedure for switching between the RCAL and VIRTUAL
mades, see Chapter 9.

4.2.16 REAL/NVIRTUAL mode status flag (M2044) .................. Signal sent from PCPU to SCPU

This flag verifies that switching between the REAL and VIRTUAL modes is completed,
and verifies the present mede.

« OFF when the REAL mode is in effect, and switching from the VIRTUAL to REAL
mode is completed.

» ON when switching from REAL to VIRTUAL mode is completed.

This flag should be used as an interlock function when executing a servo program
START or a control change (speed change, present value change}.

4.2.17 REAL/NIRTUAL mode switching error detection flag (M2045)
................. Veverees... Signal sent from PCPU to SCPU

This flag indicates whether or not an error was detected when switching between the
REAL and VIRTUAL modes.

+ Remains OFF if no error was detected at mode switching.
= Switches ON if an error was detected at mode switching.

In this case, the error code will be stored at 09185/03195/09193,
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4.2.18 Synchronization discrepancy warning flag (M2046) ......... Signal sent from PCPU to SCPU

(1)

()

(3)

This signal switches ON in the VIRTUAL mode when a discrepancy occurs be-
tween the drive medule and output module synchronized positions.

This signal status determines whether or not drive module operation can be re-
sumed after it has stopped.

+ M2046 ON ... .. Continued operation disabled

« M2046 OFF . ... Continued operation enabled

The synchronization discrepancy waming flag will switch ON when the following
conditions occur.

» When operation is stopped by an external emergency stop (EMG) command.
* When a servo error occurs at the output module.

When the synchronization discrepancy warning flag switches ON, operation can
be resumed by the following procedure.

(a) Return to the REAL mode and eliminate the arror cause.

{b} Synchronize the axes.

(¢} Switch the synchronization discrepancy warning flag (M2046) OFF.
{d} Switch to the VIRTUAL mode.

{e) Resume operation.
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4.2.19 Motion slot module error detection flag (M2047) ............ Signal sent from PCPU to SCPU

This flag indicates whether the status of modules mounted at the base unit and exten-
sion base units is normal or abnormal.

«+ON....... Status of mounted module is abnormal

« OFF ...... Status of mounted module is normal

Module information is checked for errors both when the power is switched ON and after
the power has been switched ON.

(1) When A171SCPU is used

(@) When M2047 switches ON, the A171SCPU “ERROR" LED switches ON.

(b) Required processing when an error is detected (axis STOP, servo OFF, etc.}
should be conducted at the sequence program.

(2) When A273UHCPU (8/32-axis specification) is used

(a) When M2047 switches ON, the following message is displayed at the
A273UHCPU’s LED display area.

SLO0 UNIT ERROR

O slot No. (0 - 7)

Basic unit No.

" 0: Base unit

1: Motion extension base unit
(1st extension stage)

2: Motion extension base unit

(2nd extension stage) Displayed only when
3: Motion extension base unit  A273UHCPU (32-axis
(3rd extension stage) specification) is used.

4: Motion extension base unit
(4th extensicn stage)

(b) Required processing when an error is detected (axis STOP, servo OFF, etc.)
should be conducted at the sequence program.

POINT

Positioning control will continue even if an error is detected at an optionatl slot.
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4.2.20 Automatic deceleration in progress flag (M2128 - M2159):
When A273UHCPU 32-axis specificationisused ............ Signal sent from PCPU tc SCPU

This signal is ON when automatic deceleration processing occurs in virtual servomotor
axis positioning or position follow-up control operations.

{1} This flagis ON during automatic deceleration to the command address in position
follow-up control, but will go OFF if the command address is changed.

(2) This flag goes OFF on norma! start completion, regardless of the control mode
used.

(3) The automatic deceleration in progress flag will not switch ON under the following
conditions:
» When deceleration is caused by switching the JOG signal OFF.
« During manual pulse generator operation.

« When deceleration occurs before operation is completed due to a STOP com-
mand or a STOP cause.

« When the travel value is “0”.

Automatic deceleration

ON |
in progress flag _T OFF U

(4) The “automatic deceleration in progress flags” are shown below.

Axis No. | Device No. | Axis No. |Device No. | Axis No. | Device No, | Axis No. | Device No.
1 M2128 9 M2138 17 M2144 25 M2152
2 M2129 10 M2137 18 M2145 26 M2153
3 M2130 1B M2138 19 M2146 27 M2154
4 M2131 12 M2139 20 M2147 28 M2155
5 M2132 13 M2140 21 M2148 29 M2156
& M2133 14 M2141 22 M2149 30 M2157
7 M2134 13 M2142 23 M2150 A M2158
8 M2135 16 M2143 24 M2151 a2 M2158
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4.2.21 Speed change “0” accept flag (M2240 - M2171): When A273UHCPU 32-axis specification is used
............................ Signal sent from PCPU to SCPU

{1) This signal is ON while a speed change to “0" request is being accepted for a virtual
servomotor axis.

(2) This signal switches ON when a request for a speed change to speed “0" is ac-
cepted while axis motion is in progress. It switches OFF if a subsequent request
is accepted for a speed change to a spead other than “0°, or at the compietion of
a stop caused by a stop cause.

Deceleration to a stop on acceptance of
speed ‘0" speed change request

ON

“Accepting speed OFF

change [0]" flag

LSpeed change "0 ' Positioning will be resumed in response
V1 to a speed change to a speed other than
v , o".
. Speed v2
! change V2 !
I P
1 ! o
e X | X ot
1 1 | 1
1 1 L i
| 1 |
+ | 1 F l
Start accept flag ! ! !
1
1
1
I

.

Positioning
completed

{3) The speed change “0” accept flags are tabled below.

Axis No. |Device No. | Axis No. | Device No. | Axis No. [ Device No. | Axis No. | Device No.
1 M2240 9 M2248 17 M2256 25 M2264
2 M2241 10 M2249 18 M2257 26 M2265
3 M2242 11 M2250 19 M2258 27 M2266
4 M2243 12 M2251 20 M2259 28 mMm2267
5 Mz2244 13 M2252 21 M2260 29 M2268
6 M2245 14 M2253 22 M2261 30 M2269
7 M2246 15 M2254 23 M2262 31 M2270
8 M2247 16 M2255 24 M2263 a2 M2271

POINTS i

(1) A START accept flag (M2001 - M2032) ON status when positioning is
stopped indicates that a request for a speed change to speed “0" has
been accepted. Verify this by checking the “speed change “0" accept
flag” status.

(2) During interpolation operations, the “speed change “0" accept flag” is
designated for the interpolation axes.

(3) Arequestfor a speed change to speed “0" will be invalid under the follow-
ing conditions:
» After deceleration caused by a JOG OFF.
« During manuai pulse generator operation.
« After an automatic deceleration START during positioning.
« After deceleration due to a stop cause.
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{4} If ancther speed change request designating a speed other than “0” occurs during
a deceleration and stop due to a speed change request for speed "0”, the “speed
change “0" accept flag” will switch OFF,

Speed change “¢"
v I x,‘ . Speed change V2
/ V2
; f ‘\
/ L \
T — ‘ o
[ |
1 |
I v +
Start accept ) L - -
flag .+ ON —
|
“Accepting OFF { L
speed change - ——-- - = - oo e
[o]" fiag
e

{5) If a stop cause occurs after a speed change request for speed “0" has been ac-
cepted, the “speed change "0” accept flag” will switch OFF,

[ Speed change "0 |

J Stop cause

} N ‘\ \ — SN |

r
Start accept L —_—

flag ' ON

“Accepting *

speed change QFF t————‘—-——
[0} Hlag

(8) I a speed change request for speed "0" occurs after automatic deceleration has
been started, the “speed change “0" accept flag™ will not switch ON.

Start of automatic deceleration

: e
| \\‘ /|£peed change *0" |

h
1
/ [
¢ 1 \
T
i

‘-—--.-.—-.—.—__..“-—v———«ﬁ
Start accept f 7

flag

“Accepting
speed change
[0]" flag

(OFF)
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{7) During position follow-up control, the “speed change “0” accept flag” will switch ON
even if a speed change to “0" request occurs after automatic deceleration to the
command address has started.

Command address P1  Start of automatic deceleration
Vi Y J | Speed change "0" ] | Speed change VZW
V /.‘ “..
7z Command V2
LY address P2 i \
/:" ! N P / 5 P
N / N
I 1/ ; : / i \/— t
| : i
| 1 1
Start accept b !
flag ON !
“Accepting OFF * f
speed change -
[0} flag

During pasition follow-up control, positioning will not be started while the “speed change "0" accept
ftag” is ON, even if the command address is changed.
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4.3 Special Relays (SP, M)

The servo system CPU has 256 special relay points from M3000 to M9255.

Of these, the 7 points from M9073 to M9079 are used for positioning control, and their
applications are indicated in Table 4.9.

Table 4.9 Special Relay List

Mode Used
Signal Name Device No. | REAL | VIRTUAL | Signal Direction
Made Mode
WOT error fiag M3S073
PCPU READY flag M9074
TEST mode ON flag M9075
External emergency stop input flag MS076 Q o PCPU — SCPU
Manual pulse generator axis setting error flag Ma077
TEST mode request flag M9078
Servo program setting error flag M9079
[O): Used
431 WDTerrorflag (M9073) ........civimrvirinrnirrnnirrnnrans Signal sent from PCPU to SCPU

This flag switches ON when a "watchdog timer error” is detected by the PCPU’s self-
diagnosis function. When the PCPU detects a WDT error, it executes an immediate
stop without deceleration of the driven axes.

if the WODT error flag switches ON, press the servo system CPU's [RESET] key to
execute a reset.

it M9073 remains ON after a reset occurs, there is a PCPU malfunction. The error
cause is stored in the “PCPU error cause (D9184)” storage area (see Section 4.5.2).

432 PCPUREADYflag(M9074) ........0iiuriiiinnnniiincunss. Signal sent from PCPU to SCPU

This flag is used to determine (at the sequence program) if the PCPU is normal or abnor-
mal.

(1) When the PC READY flag (M2000) turns from OFF to ON, the fixed parameters,
servo parameters, limit switch output data, etc., are checked, and it no error is de-
tected the PCPU READY-completed flag comes ON.

The servo parameters are written to the servo amplifiers and the M codes are
cleared.

{2) The PCPU READY flag switches OFF when the PC READY (M2000) signal
switches OFF.

PC READY
(M2000)

J(=MCQ%L;4F;EADY ] Servo parameters are written
i M to the servo amplifier, and M-
[ codes are cleared.




4. SERVO SYSTEM CPU DEVICES

4.3.3 TESTmodeONflag(M9075) ......coivvvevnnriiiinannanan, Signal sent from PCPU to SCPU

(1) This flag status indicates whether a TEST mode established from a peripheral de-
vice is currently in effect. It can be used as an interlock function when starting the
servo program by a sequence program DSFRP/SVST instruction *1.

*« OFF...... TEST mode is not in effect.
«ON....... TEST mode is in effect.

(2) If the TEST mode is not established in response to a TEST mode request from a
peripheral device, the “TEST mode request error flag (M9078)" will switch ON.

4,3.4 External emergency stop input flag (M9076) ................ Signal sent from PCPU to SCPU

This flag status indicates whether the external emergency stop input to the power mod-
ule's EMG terminal is ON or OFF.

« OFF ...... External emergency stop input is ON.
s ON....... External emergency stop input is OFF.

4.3.5 Manual Pulse Generator Axis Setting Error Flag (M9077) .... Signal sent from PCPU to SCPU

(1) This flag indicates whether the setting designated at the manual pulse generator
(P1, P1 - P3) axis setting register (01012 - D1014)*2 is normal or abnormal.

« OFF...... All D1012 - D1014 settings are normal.
«+ON....... At least one D1012 - D1014 setting is abnormal.

(2) When M8077 switches ON, the error content is stored at the manual pulse genera-
tor axis setting error register (D9187).

4.3.6 TEST Mode Request Error Flag(M9078) .................... Signal sent from PCPU to SCPU

{1) This flag switches ON if the TEST mode is not established in response to a TEST
mode request from a peripheral device.

(2) When M9078 switches ON, the error content is stored at the manual pulse genera-
tor axis setting error register (09188).
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4.3.7 Servo Program Setfting Error Flag (M9079) ................. Signal sent from PCPU to SCPU

This flag status indicates whether the positioning data at the servo program designated
by the DSFRP/SVST instruction *1 is normal or abnermal.

« OFF ...... Normal

*ON ....... Abnarmal

The content of a servo program error is stored at 09189 and D9190.

*1: For details regarding the DSFRP/SVST instruction, see Section 5.2 of the Mation Controller
{8V13/22) Programming Manual (REAL Mode).

*2: For details regarding the manual pulse generator axis selting register, see Section 8.3.2 of this
manual.
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o~

4.4 Data Registers

4.41

The A171SCPU has 1024 (DO - D1023) data register points, and the A273UHCPU
(8/32-axis specification) has 8192 (DO - D8191) data register points. Of these data reg-
isters, the ones shown below are used for positioning control.

« AtAI71SCPU ... e D670 - D1023

» At A273UHCPU (8-axis specification) ...... D670 - D1023

» At A273UHCPU (32-axis specification) .. ... b0 - D1559

This section discusses the “limit switch output disable setting” register.

For details regarding drive module data registers, see Section 6.3.2. For details regard-
ing output module data registers, see Section B.5.2.

Limit switch output disable setting register (D1008 - D1009/D1008 - D1011/D760 - D775)

e eerenrenres e annnnna .«+... Data sent from SCPU to PCPU

This register is used to disable (in 1-point units) external output of limit switch outputs.
Limit switch output is disabled by setting its corresponding bit to “1” {external output
OFF).

{1} When A171SCPU is used

01008 I LYOF [ LYOE | LYOD | LYOC] LY0B I LYOA I LYOQJ LY08 l Lyo? | LY06 ] LY0S | LYO4 | Lyos ] Loz l LY01 l LY0O I

01009 ] LY1F l LY1E | mol LY{C | ma] LY1A1 LY19 | LY18 | LY17] LY18| LY15 l m4] LY13 | Lyi2 l LY11 Tmo]

b15 bi14 b13 bi2 b1 bi0 b9 b8 b7 b6 bs b4 b3 b2 b1 b0

je—————— Foraxis 2 | For axis 1 e}

je———— Foraxis 4 % Foraxis 3 —

(1} Each bit setting Is designated as “1” or “0".

1: Disable...Limit switch output remains OFF.

0: Enable....Limit switch output tums ON and OFF in accordance with the set data.
(2) The “LY" of LY0O - LY1F indicates the limit switch output.

(2) When A273UHCPU (8-axis specification} is used

D1008 | LYOF I LYOE | LYOD ] LYoC | LYOB] LYOA | LYoo I Lyos | Lvo7 I LY08 | LY0S | LY04 l LY03 l Lvo2 ] Lyo1 Twoo ]
D1009 | LYIE l LY1E l LY1DlLY1C | LY1B | LY1AJ LY19 l LY18 I Ly17 | me] LY15 | LY14 I LY13 [mz l LYH1 l LY10 l
D1010 | LY2F l LY2E | Ly20 l LYacl Ly28 ! LY2A l LY29 1 LYzs ] Ly27 l LY26 ] Ly25 | LY24 | LY23-| Ly22 | Ly21 | £Y20 |

o |
D101 P.var] LY3E [ LY3D | Lvacl LY38 | LY3AI LY39[LY38 l LYS?] LY38 l LY35 I LY34| Ly33 l Lya2 | LY31 | LYSO]
»

bi5 bi4 b13 biZ bl b0 b3 ba b7 b6 bs b4 b3 b2 b1 bo

e— o Foraxis 2 it For axis 1 e

je—————— Foraxis 4 i Foraxis3 ———»f

Foraxis 5 ————»

j———————— Foraxis 8

A

A

j¢———————— Foraxis 8 For axis 7 ———————»}
{1) Each bit setting Is designated as “1" or “0".

1: Disable...Limit switch output remains OFF.

0: Enabie....Limit switch cutput tums ON and OFF in accordance with the set data.
(2} The “LY™ of LY0O - LY3F indicates the fimit switch output,
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{3) When A273UHCPU (32-axis specification} is used

b15  bi14 b13 bl12 b1t biG¢ b9 b8 n? b6 bs b4 b3 b2 b1 b0
D760 ‘ LYOFJ LYOE 1 LYOD LY@ LYOBILYDA| LY09 | LY08 | LYO?} LYOE[ LY05 | LY04I LYo3 l Lyo2 \ Y01 [ LYQ0 1

je———  Foraxis 2 o —. Foraxis 1 —— ——
D761 ﬁvw l LY1E|LY1D] Lric | Lyis mA} LY191LY1B I m?{me E Y15 | Ly14 ] LY13iLY12 I Iy IT_Y10|
|¢——————— Foraxis 4 - Foraxis 3 ——

D762 {LY2F I LY2E I LYz20 } LYﬁl LY2B ] LYZA] Ly2s I LY28 I Lyz7 l LY26i Ly2s ] Ly2a ! Ly23 I Ly22 ] LY23 l LY20 ]

For axis 6 i For axis 3 —————m

D763 [LYSF LY3E ] LYGDI LYSCJ LYSBI LY 3A I LY39 I LY38 | LY37 , LY38 l LY35 ] LY34 | LY33 l Ly3z ] Ly34 ] LY30 ]

For axis 8 i Foraxis 7 ————————»3

0764 ( LY4F K LY4E J LY40 , LY4C { LY4B { LY4A l LY43 ! LY48 | LY47 l LY46 [ Lyds f LY4T’ Ly43 , LY42LLY41 l Ly40 l

For axis 10 ot Foraxis9 ——»

D765 [LYSF LYSEILYSDILYSC LYsB LYSAILYSQ‘LYSBILYST‘LYSﬂLY55lLYS4[LY53[LY52|LY51 [LYSOI

For axis 12 ) fForaxis 11 — ————

D766 [LYEﬂL‘(GE l LY&D ! LY&C I LYEB | LYGA | LY69 | Ly&8 | LYs7 | LY&6 I LYB5 l LYET[ LY&3 l Lye2 i LY&1 \ LYE(j

For axis 14 | For axis 13 ——————

D767 rLYﬂ LY7E | LY7D ‘ LY7C |T_YTB | LY74 I Ly79 | LY78 | Y77 { LY76 l LY75 { LY74 [ LYTSl Ly72 ] LY71 TLYTO L

For axis 16 L Foraxis 15 —— 4

D768 EEF ! LYBE I LYaD | LYBCl LY8B l LY8A | Ly8g I Ly8s | Lya7 | LY86 | LY85 | Lvs4 I Ly8as | Lva2 | Lya1 ] LY80 ]

For axis 18 nj¢ For axis 17

D769 | LY9|j1Y9E l LYsD ] LysC | LY9B LLYSA | LY99 | LY98 | Lyg7 ] LYBGJ LY95 l LY94 i Ly93 l LyYs2 | LYg1 { LY90 |

For axis 20 i For axis 19

D770 | LYAIj LYAE I LYAD l LYAC | LYAB LLYAA ] LYA9 l LYA8 & LYA7 I LYASlLYAS | LYA4 ] LYA3 l Lyaz l LYA1 | LYAD l

For axis 22 o For axis 21 ———————»

0771 [LYBF ! LYBE ’LYBD I LYBC l LYBB | LYBA] LYBS l LYBB | LYB7 ] LYBs l LYBS I LYBT[LYB?JLYB2 LLYB‘! l LYgo '

For axis 24 i Foraxis 23 ——————p

o772 ,?CF l LYCE ] LYCDILYCCj Lrce i LYCA ] LYCY I LYCS l LvG7 [ LYCS ] LYCS l £YCa I ch:ﬂ LYC2 me ] LYCo l

A

For axis 26 > Foraxis 25 — ——————»f

D773 FYDFJ LYDEJ LYDD , LYDCJ LYDB l LYDA] LYDS ! LYDg I LYDﬂ LYD6 l LYDs , LYD4 I LYDSJLYDQ , LyD1 JLYDDJ

A

(e———————  For axis 28 » Foraxis 27 ——

D774 (TYEF l LYEE [LYED ' LYECJ LYEB ‘ LYEA l LYES l LYES i LYE? ' LYES ' LYES LYE?IrLYES LYEZJ LYE1 ILYEO l

Foraxis29 —————»

A

l«——————— For axis 30 >

D775 (LYFF 1 LYFE ILYFD I LYFﬂ LYFB LLYFA l LYFa l LYF8 ] LYF7 I LYFé& [ LYF5 l LYF4 I LYF3 [LYFZ I LYF1 [ LYFOJ

A

j———————  For axis 32 > Foraxis 31 ———
(1) Each bit setting is designated as “1" or “0",

1: Disable...Limit switch output remains CFF.

0: Enabile....Limit switch output turns ON and OFF in accordance with the set data.
(2) The “LY” of LYQO - LYFF indicates the limit switch output,
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4.5

Special Registers (SP, D)

The servo system CPU has 256 (D9000 - D9255) special register points,

Of these, 20 points (09180 - D9199) are used for positioning control. {For details re-
garding special registers other than D9180 - D9199, refer to the ACPU Programming

Manual {Common Instructions}).

In addition to the positioning control special registers, the A273UHCPU (32-axis specifi-
cation) also employs some of the data registers as special registers (D752 - D754, D760

- D799).

A list of special registers used for positioning control is shown below.

(1) When A171SCPU is used

Table 4.10 Special Register List (For A171SCPU)

Deavice No.

Signal Name

09180

Limit switch output status storage area for axis 1 and axis 2

09181

Limit switch output status storage area for axis 3 and axis 4

Dg182

Da183

Unusable

D9184

PCPU arror cavse

Do185

Do186

Servo amplifier type

D9187

Manual pulse generator axis setting arror

D9188

Test mode request error

Da189

Error program number

De180

Error item information

Do191

Servo amplifier loading information

Do192

Area for satting the manual pulse generator smoothing magnification

D9193

09194

Unusabie

Dg195

REAL/VIATUAL mode switching error infarmation

D5196 - D9158

Unusable
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(2) When A273UHCPU (8-axis specification) is used

Table 4.11 Special Register List (for A273UHCPU 8-axis Specification)

Device No.

Signal Name

D9180

Limit switch output status storage area for axis 1 and axis 2

D9181

Limit switch output status storage area for axis 3 and axis 4

Do182

Limit switch output status storage area for axis 5, and axis &

Do183

Limit switch output status storage area for axis 7, and axis 8

D9184

PCPU error cause

Do185

Do186

Servo amptifier type

Do187

Manual pulse generator axis setting error

Do188

Test mode request emror

Do189

Error program number

D9190

Error item information

Do191

Saervo amplitler joading information

De192

Manual pulse generator 1 {P1) smoothing magnification setting area

D9193

Manual pulse generator 2 {P2) smoothing magnification setting area

D9194

Manual pulse genaerator 3 (P3) smoothing magnification setting area

D9195

REALNVIRTUAL mode switching error information

D9196 - D9199

Unusable
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{3) When A273UHCPU {32-axis specification) is used

Table 4.12 Special Register List (for A273UHCPU 32-axis Specification)

Device No. Signal Name
D752* Manual pulse generator 1 {P1} smoothing magnificaticn setting area
D753 Manual pulse generator 2 {P2) smoothing magnification setting area
D754* Manual pulse ganerator 3 {P3) smoothing magnification setting area

D776* - D791 Limit switch output status storage area

0792 - D799 Servo amplifier type

D9180 - D9181 Unusable

D9182 - DS183 Test mode request error

D9184 PCPU error cause
09185 - D9187 Manual pulse generator axis setting error
Dg188 Unusable
Dg189 Error program number
D9190 Error item information

D191 - DE192 Servo amplifier loading information

D9193 - D9195 REALVIRTUAL mode switching error information

D9196 - D9199 Unusable

: Data registers used
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4.5.1 Limit switch output status storage area (D9180 - D9181/D9180 - D9183/D776 - D791)
.............. vesrananavaaa... Data sent from PCPU to SCPU

{1) The status (ON/OFF) of limit switch outputs {(designated from a peripheral device)
to A1SY42 and AY42 are stored here as “1” or “0” data.

(2) This area can be used to execute external outputs of limit switch output data, etc.,
from the sequence program.

[When A171SCPU is used)

575 514 B3 biZ bl bi0 B B8 b7 B b5 bd B3 b2 51 50
Da180 | LYOFILYOEILYDDILYDCILYOB LLYOAl LYOQJLYOBILYOTI LYﬂBILYOS]LYMlLYOSILYthI Lyo1 ILYool

je———— For axis 2 ot Foraxis1 —

D918 |LY1FILY1EJLY1D|LY1C]LY1BILY1A [mglma I :.vwlmsl LY15 I LY14ILY13] LY12| Ly 11 |mol

j&————— Foraxis 4 ot Foraxis 3 ————»j
*  Asetting of “1” or “0" Is stored at each D9180 - D9181 bit.
ON..... 1
OFF. 0

The “LY" at the D9180 - D9181 LY[J(] iRems indicates a limit switch output.

[When A273UHCPU (8-axis specification) is used)]

b5 bi4 b3 BiZ bl bi0 B B8 b7 b6 5 B4 B3 b2 B 50
09180|LYOFILYOE[LYODILYOCILYOBILYOAILYOQI LYo8 | LY07|LYos| LY05| LYU4|LY03ILY02I LYo1 | LYOO]

p———————— Foraxis 2 ot For axis 1 ——————»

D9181 i LY1F| LY1E l LY1D | LY1C | LY1B | LY1A| LY19 | LY18 l Ly17 [ Ly18 I EY15 ! LY14I Y13 l LY12! LYt [mo‘]

———— Foraxis 4 > Foraxis3 ———

Dotg2 | LYZFTLYzE | LY2D { LY2C | LY28 I vaA[ Ly2e [ Ly2s ] LY27 | Lyz2e ] LY25 [ Lv24] Ly23 ] Ly22 [ Ly21 ’ LY20 |

#————rerer—————  FOr axis 6 Pl For axis 5 ——————————»§

D9183 | LY3F [ LY3E ] LY3D ] LYac [ LY33] LvaA] Ly39 ] Ly38 I Lya? [LYSB I LY3s ] LYa4 ! LYa3 l Lyaz l LYat | LY30 |

j¢————— Foraxis 8 ot Foraxis7 ————»f

OFF.... 0

REMARK

The “LY” at the D9180 - D9183 LY Items Indlicates a limit switch output.
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[When A273UHCPU (32-axis specification) is used]

b1s b14 bi3 b12 b1t b1d b9 b8 b7 bé b5 b4 b3 b2 bi bQ

D776 [LYOFJ LYOE 1 LoD | Ler[ LYOBJ LYOA [LYDQ 1 LYOﬂ Lvo7 Lvo?l LY05 ||.Yo4 l LY03 1 LYO?.J LY01 l m;l

j———————  For axis 2 e For axis 1

D777 ETF ] LY1E ] LY1D|LY1C—[LYIBI LY%AI LY19 ] Lyig l Ly17 1 LY16 [ LY15] LY14 ] LY13 ] LY12J LY 11 Bﬂ

e——+———— Foraxis 4 - For axis 3
0778 E2F [LY.?E {VLYZD , LY2C I Ly2B , LY2A , LY29 ! Ly28 ' LY27 l LY26 I Ly2s | LY24 ] LY;’ Ly22 F.YEl | LY20 ]
je————  Foraxis 6 > For axis 5

D779 ESF [ LY3E { LY3D LLYSC ( Lyae l LY3A l LY39 ' LYGHJ LY37 | LY38 i Lrds ‘ Ly34 { Ly33 ' Lyaz 1 Ly31 [LY;'

j¢—————  Foraxis 8 For axis 7
D780 [iY4F l LY4E {L‘MD | LY4C N LY4B | LY4A LY;[ LYa48 P.Y47 I LY4as I LY45 | LY44 ILY43 LY42 | LY41 | LY4Q l
For axis 10 For axis @

0781 EF'SF ! LYSE lESD I LYSC i LY5SB l LY5A 1 LY59 i LYsa } LY57 [ LY56 l LYEﬂ LY54 l LY53 | LY52 | LYS1 ’ LY;‘

For axis 12 |t Faor axis 11

o8z | LYBF ! LYGE FLYED !LYSC | LYGE ] LYG&A N LY&9 I LYG&LF_YG? LYs6 I LY6S | LY64 I LY63 ‘ Lvez2 rLY61 LY60 l

e For axis 13

Y

For axis 14

D783 [LYTF LY7E | LY7D { LY7C | LY7B ] LY?AI Ly79 | LY78 | LY77 ETB‘ LY75 [ Ly74 ! LY73 [ Lyv2 | LY71 LLY?O \

For axis 18 oot For axis 15

D784 EBF LY8E | LY8D ! LYac | LYBBA1 LYSAEBQ l Lyas F.YB? I LYa6 ‘ LYSSJ L84 ILY LyYaz2 | Lys1 | Ly80

For axis 17

For axis 18

D785 ‘ LYQF—[ LY9E TLYQD LyeC lLYQB 1 LYBA\ Lyg9 [LYBS ]1\’9? , LY96 l LYQSAl LYS4 | LY93 | LYS2 | LY91 l LYQOJ

te——————  For axis 20 -k For axis 19

0786 B’AF'LYAE[LYADILYAC LYABILYAA] LYAQ!LYAB | LYA?}LYAG LYAS FYMEM | LYA2 \ LYA! lLYAG

r—————————  Foraxis 22 - For axis 21
b787 LYBF LYBEFBD' LYBC j LYBBI LYBAl LYBO ) LYBa | LYB7 ] LYE{ LYBS] LYB4 } LYB3I LYB2 l LYB1 | LYBO
e——+——— Foraxis 24 ran For axis 23

o7gs E’CF l LYCE LLYCD , LYCC 1 Lycae FCA i LYC9 ’ LyCa 1 LYG? i LYC§ ! LYCS l LYC4 ECB I LYC?TLYCJ l LYCO ’

. 4———————— For axis 26 ik For axis 25 ————————»

0789 [E’DF l LYDE { LYCD ILYDC ILYDB [LYDA[ LYDS ( LYD8 ( LYD?7 ‘ LYDG [ LyDSs ];(D«tJE’DS {LYDZ l LYb1 [ LYDQ

J¢——n———  For axis 28 — For axis 27 ————————»

D790 EYEF [LYEETLYED | LYEC | LYEB l LYEA ’ LYES [ LYES ﬁYET [ LYEE [ LYES i LYEdJE’EB LYE2F.YE1 i LYEgl

¢~ For axis 30 For axis 29 ————————»1

-
D791 EFF [ LYFE | LYFD [LYFC l LYFBI LYFA | LYF9 | LYF8 l LYF7 ] LYF6 | LYFS FYF4JJF3 l LYF2 I LYF1 [ LYFO

| For axis 3t ——————»

'y

\5

e -——————  For axis 32

* A setting of “1" or *0" is stored at each D776 - D791 bit.
ON. ..
OFF.... 0
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| REMARK

The "LY™ at the D776 - D791 LY(JO items indicates a limit switch output.
452 PCPUerrorcause(D9184) .............. ..., Data sent from PCPU to SCPU

This register is used to identify the nature of errors occurring in the PCPU part of the

servo system.

{1) When A171SCPU is Used

Error QOperation
Cod Error Cause When Error Action to Take
9 Oc
CUrs
2 PCPU operation period too long All axes stop Reset with the
immediately, af- } reset key,
3 SCPU software error 2 ter which op-
eration cannot
300 SCPU software error 3 be started.
(2) When A273UHCPU (8-Axis Specification) is Used
Error Operation
Error Cause When Error Action to Take
Cade
Occurs
1 PCPU software error 1 All axes stop Reset with the
- : immediately, af- | reset key.
PCPU operation period too long ter which op-
PCPU software error 2 eration cannot
30 Hardware error between PCPU and SCPU. be started.
CPY error in AC motor drive module The servo error | Reset with the
100 detected flag reset key.
¥ L indicates the slot number (0 -7} of the {XO0n,) for the Ifthe error re-
AC motor drive module where the error relevant axis d occurs aEer re-
oceurred. comes ON an settln_g. the
the servo OFF ADU is prob-
Base information for the AC motor drive | status is estab- | ably faulty:
100 - 107 module where the error occurrad. lished, replace it.
110 - 117 0: Main base unit Thareafter, op-
1: Mation extension base unit eration follows
{stage 1) the setting for
action to take in
the event of an
ADU serve er-
ror made in the
system set-
tings.
Hardware error in module installed in the motion Ail axes stop Reset with the
main base unit or motion extension base unit immediately, af- | reset key.
200 ter which op- If the error re-
- indicates the slot number (0 7) ofthe | Sreion cennat | occurs after re-
200 - 207 module where the error occurred. ralevant mod-
210 - 217 Base information for the module where ule or the rele-
the error occurred. vant slot (base
0: Main base unit unit} is probably
1 Motion extension base unit faulty: replace
(stage 1) the module/
base unit.
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Error Operation
Cod Error Cause When Error Action to Take
o Occurs
Hardware error in MR-(J-B separate servo All axes stop Reset with the
ampilifier interface immediately, af- | reset key.
250 ter which op- If the error re-
i eration cannot oceurs after re-
fcsci:i:' number where error be started. setting, the
relevant mod-
250 - 251 0: SSCNET 1 ule of the rela-
vant slot (base
unit) is probably
faulty: replace
the madule/
base unit.
Reset with th
300 PCPU software arror 3 rese? k:\lj. °
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I
(3) When A273UHCPU (32-axis specification) is used
Error Operation
Code Error Cause When Error Action tc Take
Occurs
1 PCPU software error 1 All axes stop Reset with the
- immediately, af- | reset key.
2 PCPU calculation cycle over ter which op-
3 PCPU software error 2 eration cannot
30 Hardware error betwean PCPU and SCPU be starled.
CPU error in AC motor drive module The servo error | Reset with the
100 detected flag reset key,
L Indicates the siot number {0 - 7) of the gﬁ;gﬁgﬂlm g:sfr:r;?t‘;ﬁ;_
ggz S:roetgr drive module where the errar axis comes ON | setting, the
: and the servo ADU Is prob-
100 - 107 Base information for the AC motor drive | OFF status is | ably faulty: re-
110- 117 module where the error accurred, established. place it.
120 - 127 0. Main base unit Thereafter, op-
130-137 1: Motion extension base unit eration foilows
140 - 147 {stage 1) the setting for
2: Motion extension base unit action to take in
(stage 2} the event of an
3: Motion extension base unit ADU servo er-
(stage 3) ror made in the
4: Motion extension base unit ;ystam set-
(stage 4) fings.
Hardware error in module installed in the motion | All axes stop Reset with the
main base unit or mation extension base unit immediately, af- | reset key.
200 ter which op- It the error re-
1 &= indicates the slot number (0 - 7) of the | Eralion cannot  f occurs after re-
module where the errer accurred. be started. sefting, the
relevant mod-
200 - 207 Base Information for the module ule or the rele-
210 - 217 where the error occurred. vant slot (base
220 - 227 0: Main base unit unit) is probably
230 - 237 1: Motion extension base unit faulty: replace
240 - 247 (stage 1} the module/
2. Motion extension base unit base unit.
{stage 2}
3: Moation extension base unit
(stage 3}
4: Motion extension base unit
(stage 4)
Hardware arror in MR-[ ]-B separate servo
amplifier interface
250
250 . 253 t - SSCNET number where error occurred
0: SSCNET 1
1; SSCNET 2
2. SSCNET 3
3. SSCNET 4
200 PCPU software error 3 Reset with the
reset key.
CPSTART instructions for 8 or more pass points Reset with the
have been executed, exceeding the number of reset key,
programs that can be started simultansously. Modify so that
CPSTART in-
Number of Programs structions for 8
that can be Started or more pass
301 Simultansously points do not
Version with 20 exceed the
conventional functions number of pro-
- - grams that can
Version wm'! 14 be started si-
additional functions multaneousty.




4. SERVO SYSTEM CPU DEVICES

4.5.3 Servo amplifier type (D9185/D9185 - D9186/D792-D799) ...... Data sent from PCPU to SCPU

When a servo system CPU power ON or reset occurs, the servo ampilifier type desig-
nated at the system settings will be stored.

(1) When A171SCPU is used

p15-b12  b1i -bd b7 - b4 b3 - bd
D9185 Axis 4 ] Axis 3 1 Axis 2 | Axis 1 ]

l—* Servo amplitier type

0: Unused axis
2: MR-[ ]-B

{2) When A273UHCPU (8-axis specification) is used

h15-b12 bi1 - b8 b7 - b4 b3 - bo
Dg18s Axis 4 Axis 3 Axis 2 Axis 1

D186 Axis 8 Axis 7 Axis 6 Axis 5

[ ]

L—- Servo amplifier type

0. Unused axis

1: ADU {main base unit)

2: MR-{ 1-B

5. ADU {extension base unit)

(3) When A273UHCPU (32-axis specification} is used

b15 - b12 b11 - b8 b7 - b4 b3 - b0
D792 Axis 4 Axis 3 Axis 2 Axis 1
D793 Axis 8 Axis 7 Axis 6 Axis 5

D794 Axis 12 Axis 11 Axis 10 Axis 9
D795 Axis 16 Axis 15 Axis 14 Axis 13
D796 Axis 20 Axis 19 Axis 18 Axis 17
D797 Axis 24 Axis 23 Axis 22 Axis 21
D798 Axis 28 Axis 27 Axis 26 Axis 25
D799 Axis 32 Axis 31 Axis 30 Axis 29

+

|—> Servo amplifier type

0. Unused axis

1: ADU (main base unit)

2 MR{ |-B

5. ADU (extension base unit)
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4.5.4 Manual pulse generator axis setting error (D9187/D9187/D9185 - D9187)
e e Data sent from PCPU to SCPU

(1) When A171SCPU is used

When the manual pulse generator axis setting error flag (M9077) switches ON, the
error content will be stored.

h15 bt4 b13 bi2 b1t b0 b% b8 b7 b6 DbS b4 b3 b2 b1 BO

09137170 l 0 l oToJﬁislAgEP’;s A’;‘SD l 0 i 0 ‘ 0 |P1l ) l 0 |P1 |
— AN AN WAV AN JH__/

[:_Stores axis setting errors for manual
pulse generator connected to
A171SENC.

0: Normal

1: Setting error
[Axis setting outside the 1 - 4
range)

——» All setto "0".

—————— Stores smoothing magnification setting
errors for the manual pulse generator
connected to the A171SENC.

0; Normal
1. Setting error
{Magnification setting for each
unit outside the range 1 - 58)
—» All set to "¢"
» 1-pulse input magnification setting errors
stored for each axis.
0. Normal
1: Setting error
(input magnification setting
outside the 1 - 100 range)

—» All set to “0"
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{2) When A273UHCPU (8-axis specification) is used

When the manual pulse generator axis setting error flag (M9077) switches ON, the
error content will be stored.

bi5 bi4 b13 b12 b11 bi0 b2 ba b7 b6 b5 bd b3 b2 b1 b0
Axis | Axis [ Axis | Axis | Axis | Axis | Axis | Axis
8[?[e|5 4Taj2I1’°I°|P”|”!P'

. AN AN AN 7

DQ!BT[ P3 l P2 I P1 |

I—'b Stores axis setting errors for manual
pulse generators connected to the
AZ73EX (P1 - P3),

0: Normai

1: Setting error

{(Axis sefting outsida the 1 -8
range)}

—————» Staras smoothing magnification setting
errors for the manual pulse generator
connected to the A273EX (P1 - P3).

0; Normal
1: Setting error
(Magpnification setting outside the
1 - 59 range)
- All set to "0”

-+ 1-pulse input magnification setting errors
stored for sach axis.
0: Nomal
t: Setiing error
(Input magnification setting
outside the 1 - 100 range}




4. SERVO SYSTEM CPU DEVICES

3) When A273UHCPU (32-axis specification) is used

When the “manual pulse generator enabled flag” (M2051 - M2053) switches ON,
the corresponding axis No. setting registers (D714 - D719), manual pulse genera-
tor smoothing magnification setting registers (D752 - D754), and manual pulse
generator 1-pulse input magnification setting registers (D720 - D751) are checked
for errors. If an error is found, its content will be stored at the manual puise genera-
tor axis setting error storage area.

b15 ©i4 bi3 b12 b1t 1O b9 b8 b7 b8 b5 b4 b3 b2 bl bO
D9185|7010[0|0|0|OIOIOIOIUIP3IP2|P1|P3|P2IP1|
N

AN AN A

’——b Stores axis setting errors for manual
pulse generators connected to the
AZT3EX (P1 - P3).

@ Normal

1: Setting error
(Axis setting outside the 1 - 32
range)

» Stores smoothing magnification setting
errors for manual pulse generators con-
nected to the A273EX (P1 - P3).

0: Normal

1: Setting error
{Smoothing magnification setting
outside the O - 59 range)

» All set to "0".

Axis | Axis | Axis | Axis | Axis | Axis | Axis { Axis | Axis | Axis | Axis | Axis | Axis [ Axis [ Axis | Axis
16 15 14 13 12 11 10 ] 8 7 8 & 4 3 2 1

Axis | Axis | AXis | AxIs | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis
2| n 3 | 29 | 28 27 | 26 | 25 | 24 23 | 2 | 21 20 19 18 17

\ A

Do18s

Da1s7

» 1-pulse input magnification setting er-
rors stored for each axis.
0: Normal
1. Setting error
(Input magnification setting
outside the 1 - 100 range)

455 TEST mode request error (D9188/D9188/D9182 - D9183) ....... Data sent from PCPU to SCPU

When the TEST mode request error flag (M9078) switches ON, the axis data for axes
in motion at that time will be stored.

(1) When A171SCPU is used

b15 b14 13 b12 bi1 bi0 b9 b8 b7 bé b5 b4 b3 [+ b1 bO
D9188{ 0 [ 0 l 0 I 0 I 0 l [ l 0 I o | 0 | 0 l o | 0 IA:iSIA;ISIA;lsiAfIS|
“ I ]

l—> The OPERATING/STOPPED status of
each axis is stored.
0: Stopped
1. Operating
» All set to “0".
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(2) When A273UHCPU (8-axis specification) is used

b15 b14 bi3 b12 b¥1 b1C b9 b8 b7y b6 bS5 b4 b3 b2 bt W

Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis
oo o | o fojojofofofo R Rt R
N AN J

I___. The OPERATING/STOPPED status of

each axis is storad.
0: Stopped
1: Operating
—» All set to “0".

(3) When A273UHCPU (32-axis specification) is used

b15 bia bB13 B12 bi11 b0 b8 b8 b7 b& b5 ba b3 b2 b1 b0
Dy182 Axis | Axis | Axis | Axis | Axis | Axis | Axis [ Axis [ Axis ] Axis T Axis | Axis | Axis | Axis | Axis | Axis
16 | 15 [ 14 | 13 f 12 | ¢ 10 9 8 7 8 5 4 3 2 1

09183 Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis [ Axis t Axis | Axis
321 31 )30 |29 ) 28| 27| 26) 25| 24|23 ) 2221120} 19]18]) 117

A
[ *» The OPERATING/STOPPED status of
each axis is stored.
0: Stopped
1: Operating

A

456 ErrorprogramNo.{D9189)} ....................¢ccutser..-... Data sent from PCPU to SCPU

(1) When the servo program setting error flag (M9079)™! switches ON, the No. of the
servo program (0 - 4095) where the error occurred is stored.

(2) Eachtime another error occurs at other servo programs, the stored servo program

No. is replaced by the No. of the servo program where the most recent error oc-
curred.

REMARK

*1: For details regarding the servo program setting error flag, see Section 4.3.7.
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4.5.7 Erroriteminformation{D9190) ..........ccnerri s ve...... Data sent from PCPU to SCPU

When the servo program setting error flag (M9079) switches ON, the error code corre-
sponding to the erroneous setting item will be stored.

Error Code Error Description

900 The servo program designated by the DSFRP/SVST instruction does not exist.

801 The axis No. designated by the DSFRP/SVST instruction is ditferent from the axis
No. designated by the servo program.

902 The instruction code is unreadabie (incorrect code).

804 A REAL mode servo program was started while in the VIRTUAL made.

905 An instruction that cannot be executed in the VIRTUAL mode
(VPF,VPR,VVFVVR,VPSTART, ZERQ) was designated.

8906 An axis designated as "unused” at the system settings is used in the servo program

designated by the DSFRP/SVST instruction.

Error item data | A setting itern error exists in the servo program designated by the DSFRP/SVST
instruction.*}

*1: For details regarding error itemn data, see Section 6.3 of the Motion Controller {SV13/22)
Programming Manual {REAL Mode).
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45.8 Servoamplifier installation information {D9191/D9191/09191 - D9192)

(1) When A171SCPU is used

Data sent from PCPU to SCPU

When a servo system CPU power ON or reset occurs, the servo amplifier installa-
tion status is checked, and the results are stored.

tLeast significant 4 bits .. ...

.. Servo amplifier

installation status

An INSTALLED status will be established at axes where the installation status
changes from NOT INSTALLED to INSTALLED when power is switched ON. Ifthe
status changes from INSTALLED to NOT INSTALLED at power ON, the
INSTALLED status will remain in effect.

D1

bi1S

b4 b3

b2 b1 BO

Axis | Axis | Axis | Axis

4 3 2 1
—

~
l—> Servo ampiifier installation status

Installed ... .. 1
Not installed .. O

(a) Servo amplifier installation status

1) Installed/Not Installed Status

* Installed ........

« Not Installed . .. ..

MR-[ ]-B status is normal (normal
communication with serve amplifier)

Servo amplifier is not installed.

Servo amplifier power is OFF,

Normal communication with the servo amplifier is
impaossible due to a connecting cable problem, etc.

2) The system settings and servo amplifier installation statuses are shown

below.
MR- }-B
System Sefttings
Installed Not Installed
USED {axis No. setting) “1* is stored “0" is stored
NOT USED “0" is stored “0" is stored
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(2) When A273UHCPU (8-axis specification) is used

When a servo system CPU power ON or reset occurs, the servo amplifier installa-
tion status is checked, and the results are stored.

Least significant 8 bits ....... Servo amplifier installation status

An INSTALLED status will be established at axes where the installation status
changes from NOT INSTALLED to INSTALLED when power is switched ON. Ifthe
status changes from INSTALLED to NOT INSTALLED at power ON, the
INSTALLED status will remain in effect.

b1s

b8 b7 b6 b5 b4 b3 b2 b1 bO

Dg1g1 r

o Axis | Axis | Axis | Adis [ Axis l Axis is | Axis
B 7 8 5 4 a2 1
\. —_—
L—b Servo amplifier installation status
Installed ... .. 1

Not instalied .. 0

(a) Servo amplifier installation status
1) Installed/not installed status

* Installed ........ ADU or MR-[ 1-B status is normal
{normal communication with servo amplifier)

« Notinstalled ... .. Servo amplifier is not installed.
Servo ampilifier power is OFF.
Normal communication with the servo amplifier is
impossible due to a connecting cable problem, etc.

2) The system settings and servo amplifier installation statuses are shown

below.
System Settl ADU MR- -8B
em ngs
y 9 Installed Not Installed Instalied Not Installed
USED ({axis No. setting) | “1"is stored | Major error “1”is stored | “0" is stored
NOT USED 0" is stored | "0 is stored “Q" is stored “0" is stored
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{3) When A273UHCPU (32-axis specification} is used

When a servo system CPU power ON or reset occurs, the servo amplifier instaila-
tion status is checked, and the results are stored.

An INSTALLED status will be established at axes where the installation status
changes from NOT INSTALLED to INSTALLED when power is switched ON. ifthe
status changes from INSTALLED to NOT INSTALLED at power ON, the
INSTALLED status will remain in effect.

b15 b14 b13 bit2 b1t b0 b9 b8 b7 b6 bS5 b4 b3 b2 bl  bO
Axis | Axis | Axis [ Axis | Axis | Axis [ Axis | Axis | Axis | Axis | Axis [ Axis | Axis [ Axis [ Axis [ Axis

D918 146 | 15 | ya | 13 |12 | 11 |10] e | 8] 7|6 | 5| 4 |aflz]s
D192 Auxis | Axis | Axis | Axis | Axis | Axis | Axis | Axis [ Axis | Axis | Axis | Axis | Axis | Axis | Axis | Axis
32 31 30 28 28 27 26 25 24 23 22 21 20 19 18 17
. A

-» Servo amplifier installation status
Installed . .... 1
Not instatled .. 0

(a) Servo amplifier installation status
1) Installed/not instailed status

e Installed ........ ADU or MR-[ ]-B status is normal
(normal communication with servo amplifier)

¢ Notinstalled .. ... Servo amplifier is not installed.
Servo amplifier power is OFF.
Normal communication with the servo amplifier is
impossible due to a connecting cable problem, etc.

2) The system settings and servo amplifier installation statuses are shown

below.
ADU MR-[ ]-B
System Settings
Installed Not Installed Installed Not Installed
USED (axis No. setting} | "1"is stored | Major error “1"is stored | 0" is stored
NOT USED ‘0" is stored [ “0" is stored “0" is stored ‘0" is stored




4. SERVO SYSTEM CPU DEVICES :

4.5.9 Manual pulse generator smoothing magnification setting area
(D9192/D9192 - D3194/D752-D754) .......ciiiiienninrannnns Data sent from SCPU to PCPU
(1) This area is used for setting the manual pulse generator's smoothing time
constant,
<A17ASCPU> <A273UHCPU (32-axis)>
Manual Pulse Generator Smoothing . Manual Puise Generator Smaocthing
Magnification Setting Register | Setting Range Magnification Setting Register Setting Range
Da192 0-59 Manual pulse generator 1 (P1): D752
Manual pulse generator 2 (P2): D753 0-59

<A27T3UHCPU (8-axis)>

Marnual pulse generator 3 (P3). D754

Manual Pulse Genaerator Smoothing

Setting Range

Magnification Setting Register

Manual pulse generator 1 (P1): DS182
D193 0-
D9194

Manual pulse generatar 2 (P2} 58

Manual pulse generator 3 (P3):

When the smoothing magnification setting is designated, the smoothing time
constant is determined by the following formula.

(2

Smoothing time constant (t) = [Smoothing magnification + 1] x 56.8 (ms)

3

Operation

Manual pulse
generator input

ON

Manual pulse

generator enabled flag —Off |

Vi

k;k;_-_-_t.__._v,,,,,,A

Qutput speed (V1) pulsesims .

Number of anual pulse gener-
Travel value (L} = Tr E:;el L\:!asl:e X input x| ator's 1-pulse input
perp pulses/ms magnification setting

: Manual pulse generator's
Number of lnpuD X <1-pulse input magnification
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(1) The following units are used for the “travel value per pulse” value.

Setting units: mm : 0.1um
inch  : 0.00001 inch
degree @ 0.00001 degree
pulse : t pulse

{2) The smoothing time constant range is 56.8 ms 1o 3408 ms,

4.5.10 REALNIRTUAL mode switching error information (D9195/D9195/D9193 - D9195)
.............................. Data sent from PCPU to SCPU

{1} If anerror occurs when switching between the REAL and VIRTUAL modes, the cor-
responding error code will be stored,

For details regarding the error codes, see Section 10.6.



5. MECHANICAL SYSTEM PROGRAM

5. MECHANICAL SYSTEM PROGRAM

This section discusses the VIRTUAL mede's mechanical system program.

This program consists of a mechanical module connection diagram and the mechanical
module parameters.

« The mechanical module connection diagram shows the virtual mechanical system
consisting of connected virtual mechanical modules.

» The mechanical module parameters are the parameters used at the mechanical mod-
ule connection diagram for control of the mechanical modules.

For details regarding the mechanical module parameters, refer to the mechanical mod-
ule parameter lists shown in Chapters 6 to 8.
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5.1 Mechanical Module Connection Diagram

The mechanical module connection diagram shows a virtual system consisting of me-
chanical modules. The mechanical medule connection configuration is shown in Fig.
5.1 below,

Indicates rotation direction

Drive module \ Transmission module ‘ |
. '

Virtual main shaft ! —_

Virtual
servomotor

< Connectiorvl

\| Synchro- ! ! naction
il nous ’ I
'| encoder l ' ! ©
‘ 3
| | :
| | £
1 1 Ag
| | | :
| r, - é
i\l Synchro- || /| ! Lo B
l {1 nous t:w | vi - ’ Clutch
i1 encoder | ' L Irlt:;fja;xglan .
;

Differential

|

|

|

|
i
|

|

|

|

gear

]

pead
hange gea
QA

»
Virtual ‘—"l" T T -
servomoto+ AN [
. l g
=
o H
5r Synchro- | ) r g
i| nous Output =Y
I| encoder shaft 8
L—————=——= t |
] O
1 block

1 system

Fig. 5.1 Mechanical Module Connection Configuration

POINTS

(1) Either a virtual servomotor or a virtual synchronous encoder can be con-
nected at the drive module.

{2} One of the following can be connected at the output module:
Cam, roller, ball screw, or rotary table.
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(1)

(3

Block

" Theterm “block” refers to a single series of elements between and including a virtu-

al transmission module (gear connected to the virtual main shaft) and an output
module. Refer to Table 5.1 to determine the number of mechanical modules which
can be connected in one biock.

System

The term “system” refers to all the blocks which are connected to a single virtual
main shaft. One system can consist of up to 8 blocks.

Transmission module connections

There are 3 transmission moduie connection patterns:

» Pattern1..... Without a differential gear.
« Pattern 2 .. ... Without a speed change gear at the output side of the differential
gear.
» Paftern 3..... With a speed change gear at the output side of the differential
gear.
Pattern 1 Pattern 2 Pattern 3

¥

OQutput
module

¥
Differential Differential
gear l gear

B Speed
change
gear
! |
Drive Output Drive Output
module module module module
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{a) Transmission modules which can be connected at “A” and “B” above

1) Aclutch, speed change gear, and clutch & speed change gear can be con-
nected at “A" and "B".

2) If a clutch & speed change gear are used, there are no connection

constraints.
Speed Speed
Clutch change Clutch change
gear gear
] l

Speed

change Clutch
gear

I

(b) Transmission module which can be connected at “C”

Only a clutch can be connected at “C".
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5.2 Mechanical Module List
Summaries of mechanical modules used in VIRTUAL mode mechanical module con-
nection diagrams are given in Tables 5.1 t0 5.3.
For details regarding each mechanical module, see Chapters 5 to 8.
(1) When A171SCPU is used
Table 5.1 Mechanical Module List (for A171SCPU)
Mechanical Module Max. Number Used
Number Per
) Number Block Reter-
f?c:::zin Per Servo | Number e T A Function Description ence
Name | Appearance System Per nec- | iliary Section
CPU System | tion | tnput
Shaft | Shaft
Side | Side
Virtual (== = Used to drive the mechanical system .
serve .'HJ 4 4 - - program’s virtual axis by servo program 291“’0”
Drive motor Total of Total or JOG operation. ’
module g nchro- 5 of 5 « Used to drive the virtual axis by input Secti
nous 1 1 - - pulses from an external synchronous en- 6e2 fon
encoder coder, '
Virtual « This is a virtual “iink shaft”,
main - 4 1 - - * Drive module rotation is transferred to the -
shafl transmission module.
Virtual Total of = This is the auxiliary input shaft for input to
axis Virtual a the transmission module's differential
auxiliary _ 4 4 - _ gear. _
input « This shaft is automatically displayed
shaft when a differential gear and gear are
connected.
« Transfers the drive modufe’s rotation to
the output shaft.
R * The travel value (pulse) input from the Secti
Gear ‘:e oy 8 8 1 1 drive module is adjusted according tothe | 7 4 on
| gear ratio setting value, and is then trans- |
mitted to the output shaft so that rotation
occurs in the set direction.
+ Engages/disengages the output moedute
_ with the drive module rotation.
31:?;: « In response to clutch ON/OFF switching,
there is a direct cfutch for direct transfer,
and a smocthing clutch for acceleration/ Secti
8 8 1 1 deceleration processing which oceurs in 72‘3 ion
accordance with the smoothing time '
Trans-  { gmooth- constant setting.
mission ing clutch « The ON/OFF mode, address mode, or
modufe the external input mode can be used, de-
pending on the application.
* Used to change the speed of the output
odul .
Speed m ye {roller} . . Section
change 8 8 1 1 * The input shaft speed is adjusted accord- | 7 3
gear ing to the gear ratio setting value, and is
then transmitted to the gutput shaft.
» Auxiliary input shaft rotation is subtracted
4 1 from virtual main shaft rotation and the
result is transmitted to the output shaft.
Differen- 4 Section
tial gear - » Auxiliary input shaft rotation is subtracted | 7.4
1 _ from virtuat main shaft rotation and the
result is transmitted ta the output shaft.
{Far virtual main shaft cannection}
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Table 5.1 Mechanical Module List (for A171SCPU) (Continued)

Mechanlcal Module

Max. Number Used

Number Per
Block Refer-
Classl- Number Number e
Per Servoe Con- | Aux- Function Description ence
fication | Name Appearahce System Per nec- | illary Section
CPU System | yion | input
Shaft | Shaft
Side | Slde
* Used when speed control occurs at the )
Roller 4 4 final output. g.e1ctlon
+ Used when linear positioning occurs at
Ball 4 4 the final output. Section
screw 8.2
Output Total of Total 1 1 « Used when angls control accurs at the )
module | Rotary 4| 4 |4 of4 final output shaft. Section
table 83
« UUsed when control other than those
shown above occurs at the final output
shaft. .
Cam 4 4 Posilion control will occur in accordance | Section
with the cam pattemn satting data. 8.4
+ There are 2 cam control modes: the two-
way cam mode, and the feed cam mode.
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(2) When A273UHCPU (8-axis specification) is used

Table 5.2 Mechanical Module List (For A273UHCPU 8-Axis Specification)

Mechanical Module Max. Number Used
Number Per
Block Ref
- Number efer-
f(iblas'sl Per Servo | [umber e | Aux- Function Description ence
cation | Name | Appearance Per ] Section
System s nec- | lliary
CPU ystem | tion | Input
Shaft | Shaft
Side | Side
Virtual (= » Used to drive the mechanical system ,
seve .'HJ 8 8 - - program’s virtual axis by servo program g‘:"“"”
Drive motor / Totalof | | Total or JOG operation. |
module | svnchro- n of 11 » Used to drive the virtual axis by input Section
nous en- 3 3 - - pulses from an external synchronous en- 6.2
coder coder. '
Virtual * This is a virtual "link shaft”.
main - 8 1 - - | » Drive medutle rotation is transferred to the -
shaft transmission module.
Virtual Total of = This Is the auxiliary input shaft forinput to
axis Virtual 16 the transmission module’s differential
auxillary _ 8 8 - - gear. _
input « This shaft is autematically displayed
shaft when a differentlal gear and gear are
connected.
« Transfers the drive module's rotation to
the output shaft.
.:6 + The travel value (pulse) input from the Saction
Gear = 18 16 1 1 drive medule is adjusted according to the | 7 4
gear ratio setting value, and is then trans-
mitted to the output shaft so that rotation
oceurs in the set direction.
* Engages/disengages the output module
] with the drive module rotation.
D;'?‘;: « In response to clutch ON/OFF switching,
clute there is a direct clutch for direct transfer,
and a smoething clutch for acceleration/ Secti
16 16 1 1 deceloration processing which occurs in 7920 ton
accordance with the smoothing time ’
constant setting.
Trans- | grooth- g
mission ing clutch + The ON/OFF mode, address mode, or
module the axternal input mode can be used, de-
pending on the application.
« Used to change the speed of the output
Speed mod!.ale (roller). ‘ ‘ Section
changa 16 16 1 1 | « The input shaft speed is adjusted accord- | 7 5
gear ing to the gear ratio setting value, and is
then transmitted to the output shaft.
« Auxiliary input shaft rotation is subtracted
B8 1 from virtual main shaft rotation and the
result is transmitted to the output shaft.
Diferen- 8 _ Section
tial gear = Auxiliary input shaft rotation is subtracted | 7.4
1 _ from virtual main shaft rotation and the
result Is transmitted to the output shaft.
{For virtual main shaft connaction)
+ Used when speed control occurs at the .
Roller 8 8 final output. ge_leIOH
Output Total of — Total 1 1 .
moduls 8 of8 + Used when linear positioning occurs at
Ball 8 8 the final output. Section
screw 8.2
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Table 5.2 Mechanical Module List (for A273UHCPU 8-axis Specification) (Continued)

Mechanical Module Max. Number Used
Number Per
Block Refer-
. Number eter
f?é::i[n Per Servo Number "o T aux- Function Description ence
Name Appearance System Per nec- | iliary Section
cPu System | tion | Input
Shatt | Shaft
Side | Side

« Used when angle control occurs at the

+ Used when control other than those

Total of Total | 1 shown above occurs at the final output
8 of8 shaft.

8 8 Position control will accur in accordance

with the cam pattern setting data.

* There are 2 cam control modes: the two-
way cam mode, and the feed cam mode.

Qutput
module
Section

Cam 84

Hotary final output shaft. Section
table Qg ’ s P 8.3
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(3) When A273UHCPU (32-axis specification) is used

Table 5.3 Mechanical Module List (for A273UHCPU 32-axis Specification)

Mechanical Madule Max. Number Used
Number Per
Block Refer-
Classl- Number
fication Per Servo Nu;nber Con- | Aux- Function Description ence
Name | Appearance ar 1 Section
System System | Me¢ ary
cPU Y tion | Input
Shaft | Shatt
Side | Side
Virtual TE=5 + Used to drive the mechanical system .
servo "Egj 32 32 - - program’s virtual axis by servo program geftlon
Drive | motor : Total of Total or JOG aperation. ]
module Synchro- 44 of 44 » Used to drive the virtual axis by input Section
nous 12 12 - - pulsas from an external synchronous en- 6.2
encoder coder. )
Virtual » This is a virtual "link shaft®.
main - 32 4 - - = Drive module rotation is transferred to the -
shaft transmission module.
Vintual Total of « This |s the auxiliary input shaft for input to
axis Virtual 64 tha transmission module’s differential
auxiliary _ 32 a2 - _ gear. _
input * This shaft is automatically displayed
shaft when a differential gear and gear are
connected.
* Transfers the drive module’s rotation to
the output shaft
+ The travel value (pulse) Input from the Section
Gear 64 84 1 1 drive module is adjusted according lo the | 7 4
gear ratio setting value, and is then trans-
mitted to the output shaft so that rotation
occurs in tha set direction.
» Engages/disengages the output module
_ % with the drive module rotation,
Dllr?cht » In responsa to ciutch ON/OFF switching,
clute thera is a direct clutch for direct transfer,
and a smoothing clutch for acceleration/ Secti
64 64 1 1 daceleration processing which occurs in 7% ion
accordance with the smoothing time :
constant setting.
Trans- | gmooth- é OFF
mission | jne'cyteh » The ON/OF! ) mode, address mode, or
module the axternal input mode can be used, de-
panding on the application.
« Usad to changa the speead of the output
Speed module (roller). Saction
change 64 64 1 1 * Tha input shaft speed is adjusted accord- | 7 3
gear ing to the gear ratio setting value, and is
then transmitted to the output shaft.
+ Auxillary input shaft rotation Is subtracted
32 1 fram virtual main shaft rotation and the
result is transmitted to tha output shaft.
Differen- a2 _ Section
tial gear = Auxiliary input shaft rotation Is subtracted | 7.4
4 _ from virtual main shaft rotation and the
rasult Is transmitted to the output shaft,
{For virtual main shaft connaction)
. L_Jsad when spead control occurs at the .
Rolter 32 az final output. gﬁcllon
Qutput Total of —— Total 1 1
module 32 of 32 » Used when linear positioning eccurs at
Ball the final cutput, Seaction
screw 32 32 8.2
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Table 5.3 Mechanical Module List (For A273UHCPU 32-Axis Specification) {Continued)

Mechanlcal Module

Max. Number Used

Number Per
Block Ref
- Number efer-
l‘i:t::tslzln Per Servo Number Con- | Aux- Functlon Description ence
Name | Appearance System Per nec- | lary Section
cPU System | yion | Input
Shaft | Shaft
Slde | Side
« Used when angle control occurs at the .
Rotary final output shaft. Section
table & 32 32 P 8.3
« Used when control other than those
Output Totat of Total | 1 shown above oceurs at the final output
module 32 of 32 shaft. .
Cam 32 32 Position control will occur in accordance .;.‘:ictlon
with the cam pattern setting data. '
* There are 2 cam control modes: the two-
way cam mode, and the feed cam mode.

5-10
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