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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 leading
A CAUTION to medium or minor injuries, or physical damage. -

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

@ 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 periodic
inspections even if the power is OFF. The insides of the control unit and servo amplifier are
charged and may lead to electric shocks.

<lr> 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.

@ 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

/\ 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

/N\ CAUTION

4. Do not apply a voltage other than that specified in the instruction manual on any terminal.
Doing so may lead to destruction or damage.

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

A\ The servo amplifier’s heat radiating fins, regenerative resistor and servo amplifier, etc., will
be hot while the power is ON and for a short time after the power is turned OFF. Do not
touch these parts as doing so may lead to burns.

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

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

4. Various precautions

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

(1) System structure

/N\ CAUTION

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

/\ I installation of a magnetic contactor for power shut off during an error, etc., is specified in |
the instruction 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.

/N Use the control unit, servo amplifier, servomotor and regenerative resistor with the combi-
nations listed in the instruction manual. Other combinations may lead to fires or faults.

A\ |f safety standards (ex., robot safety rules, etc.,) apply to the system using the control unit,
servo amplifier and servomotor, make sure that the safety standards are satisfied.

/N 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.

/N\ Insystems where coasting of the servomotor will be a problem during emergency stop, servo
OFF or when the power is shut OFF, use dynamic brakes.

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

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

/N 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.

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

/A Construct the system so that there is a mechanical allowance allowing stopping.even if the
stroke end limit switch is passed through at the max. speed.

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




/\ CAUTION

A\ Use wires and cables within the length of the range described in the instruction manual.

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

A 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 mechanical structure (when the ball screw and servomotor are connected with a timing
belt, etc.). Install a stopping device to ensure safety on the machine side.

(2) Parameter sett‘ings and programming

/\ CAUTION

A\ Ssetthe parameter values to those that are compatible with the controi unit, servo amplifier,
servomotor and regenerative resistor model and the system application. The protective
functions may not function if the settings are incorrect.

A\ The regenerative resistor model and capacity parameters must be set to values that conform
to the operation mode, servo amplifier and servo power unit. The protective functions may
not function if the settings are incorrect.

/\ Set the mechanical brake output and dynamic brake output validity parameters to values
that are compatible with the system application. The protective functions may not function
if the settings are incorrect.

/\ Set the stroke limit input validity parameter to a value that is compatible with the system
. application. The protective functions may not function if the setting is incorrect.

A Set the servomotor 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 incorrect.

/N 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.

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

A\ Use the program commands for the program with the condltlons specified in the instruction
manual.

/N Set the sequence function program capacity setting, device capacity, latch validity range,
I/0 assignment setting, and validity of continuous operation during error detection to vaiues
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.

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

/N 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

/N\ CAUTION

/N Transport the product with the correct method according to the weight.

/A Use the servomotor suspension bolts only for the transportation of the servomotor. Do not
transport the servomotor with machine installed on it.

/N Do not stack products past the limit.

/N When transporting the control unit or servo amplifier, never hold the connected wires or
cables.

/N When transporting the servomotor, never hold the cables, shaft or detector.

/N When transporting the control unit or servo amplifier, never hold the front case as it may
fall off.

/N When transporting, installing or removing the control unit or servo amplifier, never hold the
edges. :

/N Install the unit according to the instruction manual in a place where the weight can be
withstood.

/N Do not get on or place heavy objects on the product.
AN Always observe the installation direction.

/A Keep the designated clearance between the control unit or servo amplifier and control panel
inner surface or the control unit and servo amplifier, control unit or servo amplifier and other
devices.

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

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

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

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

/N Securely fix the control unit and servo amplifier to the machine according to the instruction
manual. If the fixing is insufficient, these may come off during operation.

/N Always install the servomotor with reduction gears in the designated direction. Failing to do
s0 may lead to oil leaks.

/A\ Store and use the unit in the following environmental conditions.

. Conditions
Environment
Control unit/servo amplifier Servomotor
Ambient 0°C to +55°C 0°C to +40°C
temperature (With no freezing) (With no freezing)

. . ... | According to each instruction 80%RH or less
Ambient humidity manual. (With no dew condensation)
Storage According to each instruction —90°C to +65°C
temperature manual.

Atmosphere Indoors (where not subject to direct sunlight).

P No corrosive gases, flammable gases, oil mist or dust must exist.
Altitude 1000m or less above sea level.
Vibration According to each instruction manual.




/\ CAUTION

/N 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.

/N Do not apply a load larger than the tolerable load onto the servomotor shaft. Doing so may
lead to shaft breakage.

/N When not using the unit for a long time, disconnect the power line from the control unit or
servo amplifier.

A\ Placethe control unit and servo amplifier in static electricity preventing vinyl bags and store.
/N 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.

/\ Do not install a phase advancing capacitor, surge absorber or radio noise filter (option
FR-BIF) on the output side of the servo amplifier.

/\ Correctly connect the output side (terminals U, V, W). Incorrect connections will lead the
servomotor to operate abnormally.

/\ Do not connect a commercial power supply to the servomotor, as this may lead to trouble.

/N Do not mistake the direction of the surge absorbing
diode installed on the DC relay for the control signal
output of brake signals, etc. Incorrect installation may VIN
lead to signals not being output when trouble occurs or (24VDC)
the protective functions not functioning.

A\ Do not connect or disconnect the connection cables
between each unit, the encoder cable or sequence ex- Control Z‘i‘;’r"::
pansion cable while the power is ON.

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

/N\ Do not bundie the power line or cables.

Servo amplifier

(5) Trial operation and adjustment

/N CAUTION

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

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

/N When using the absolute position system function, on starting up, and when the controller
or absolute value motor has been replaced, always perform a home position return.




(6) Usage methods

/N\ CAUTION

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

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

/N The units must be disassembled and repaired by a qualified technician.
/N\ Do not make any modifications to the unit. '

/N\ 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.

/N Use the units with the following conditions.

ltem Conditions
Input power According to the separate instruction manual.
Input frequency According to the separate instruction manual.

Tolerable momentary

power failure According to the separate instruction manual.

(7) Remedies for errors

/\ CAUTION

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

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

/N Use a double circuit construction so that the magnetic brake operation circuit can be
operated by emergency stop signals set externally.

A\ If an error occurs, remove the cause,  sput off with servo ON signal OFF,  gu 1+ oot with th
secure the safety and then resume op-  alarm, magnetic brake signal. em”ergen":;/ sto:
eration. signal (EMG).

A\ The unit may suddenly resume operation
after a power failure is restored, so do not
go near the machine. (Design the ma-
chine so that personal safety can be en- a
sured even if the machine restarts
suddenly.)

Servo motor

Magnetic
brakes

(8) Maintenance, inspection and part replacement

/N CAUTION

/N Perform the daily and periodic inspections according to the instruction manual.

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

/N Do not place fingers or hands in the clearance when opening or closing any opening.
/N Periodically replace consumable parts such as batteries according to the instruction manual.

- Vil -



/\ CAUTION

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

A\ 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 megger test (insulation resistance measurement) during inspection.
A\ When replacing the control unit or servo amplifier, always set the new unit settings correctly.

N\ When the controller or absolute value motor has been replaced, carry out a home
position return operation using one of the following methods, otherwise position
displacement could occur.

1) After writing the servo data to the PC using peripheral device software, switch on the
power again, then perform a home position return operation.

2) Using the backup function of the peripheral device software, 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.

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

/N\ 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

/N\ CAUTION

/N Dispose of this unit as general industrial waste.
/A Do not disassemble the control unit, servo amplifier or servomotor parts.
A Dispose of the battery according to local laws and regulations.

(10) General cautions

/N CAUTION

/N 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 partitions to the designated positions, and operate according to the instruc-
tion manual.

/N Under no circumstances will Mitsubishi Electric be liable or responsible for any consequen-
tial damage that may arise as a result of the installation or use of this equipment.
All examples and diagrams shown in this manual are intended only as an aid to understand-
ing the text, not to guarantee operation. Mitsubishi Electric will accept no responsibility for
actual use of the product 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

This manual describes the positioning control parameters required to execute
positioning control with the motion controller (SV13/22), the devices used
specifically for positioning, and the method used for positioning.

The positioning control capabilities of the motion controller (SV13/22) are
indicated in the table below.

Number of Axes Controlled in

Applicable CPU Positioning Control

A171SCPU 4
A273UHCPU (8 axis specification) 8
A273UHCPU (32 axis specification) 3

In this manual, the CPUs cited in the table above are collectively referred to
as "servo system CPUs".

The following software packages are used to make system settings, and to
set, test, and monitor parameters and servo programs.

¢ SW2SRX-GSV13PE software package

Abbfeviated to “GSV13PE"

Abbreviated to "GSV22PE"

/A\ CAUTION

/AN When designing the system, provide external protective and safety circuits to ensure
safety in the event of trouble with the motion controller.

/\ There are electronic components which are susceptible to the effects of static electricity
mounted on the printed circuit board. When handling printed circuit boards with bare
hands you must ground your body or the work bench.

Do not touch current-carrying or electric parts of the equipment with bare hands.

/\ Make parameter settings within the ranges stated in this manual.

/N Use the program instructions that are used in programs in accordance with the conditions
stipulated in this manual.

/\ Some devices for use in programs have fixed applications: they must be used in
accordance with the conditions stipulated in this manual.
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| Conventions Used in this Manual |

Positioning signals are always indicated in the following order: signal for
A171SCPU — signal for A273UHCPU (8 axis specification) — signal for
A273UHCPU (32 axis specification). If only one positioning signal is indi-
cated, this means that the signal is used in common by all three CPUs.

The explanatory text is written with reference to the A171SCPU: if you are
not using an A171SCPU, the positioning signals in the text should be read as
the positioning signals for the CPU you are using.

(For the positioning signals used with each CPU, refer to Appendix 6.)

A273UHCPU (8 axis specification)
A171SCPU A273UHCPU (32 axis specification)

3. POSITIONING SIGNALS

3.1.25 Limit switch output enable command (M18mé/Yn&/M32me)

The limit switch output enable command is used to enable limit switch output,
* ON......... The limit switch output ONOFF pattem can be output.
« OFF........ Limit switch output goes OFF.

3.1.26 Error reset command (M18m7/Yn7/M32m7)*
The error reset command is used to clear the minor error code or major error

code storage area of an axis for which the error detection signal has come
ON (M18m7: ON), and reset the error detection signal (M16m7).

ON
Error dstection (M1 ém7) SEE—] 52"‘— Applies to
Error reset (M18m7) lid A1 71 SCPU
:f.\:nmr code storage ) - 00
:l':}:romr code storage X . ; o0
**: Eror code

3.1.27 Servo error reset command (M18m&/Yn8M3I2me)*

The servo error reset command ia used to clear the aervo srror code storage
area of an axis for which the servo error detection signal has come ON
{(M16m8: ON), and reset the servo error detection signal (M18m8).

ON
Servo errordeection  QFE _____] C— Applles to
sgnel (1 Gme} A171SCPU
Servo errorresst com-  OFF
mand (M18m#8) /
Servo error code storage - 00
ara
** : Error code
7
POINTI
¢: Do not tum the error reset command {(M18m7/Yn7/M32m7) or servo

error reset d (M18m &/Y ) ON with a PLS com-

mand.

If a PLS command is used,, it will not be possible to reset the error

or servo error.

[reware]

For details on minor error code, major error code, and servo error code siorage amas, 58
Appendix2.

8-18
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An example system configuration for the motion controlier (SV13/22) is shown
below.

[When Using A171SCPU]

CPU module
Manual pulse generator/synchronous
interface {Extension base unit) |Oth m I |
(Main base unit) AiS /O A1865B/A15688 er motion modules
A172B/A1788 (S1) /" modute \ Limit output module
A1TISCPU |AHE ais
2
| EMa ] Se
™ I] a3 External output
Emergency stop g g signals (64 points)
@ | £
100VAC
é Manual pulse
generator x 1 JFLS Upper limit LS
A30 x4 JRLS Lower limitLS
TU STOP Stop signal
DOG Near-zero point dog / speed/position switching
Teaching
unit Motion net cabl
(between separate amplifiers)
MR-HBUS[ M
Motion net cable ’ & MR-JzHBtgé[]M
(between CPU and separate amplifier) o Q) @ €] MR-J2HBUS[ JM-A
MR-HBUS[ M »{] -»{10k !l »00
MR-J2HBUS[ JM-A l
« Termination connector MR-TM/MR-A-TM
o Battery unit MR-JBAT[ ]
(required when using MR-J-B(ABS))
MR-H-B/MR-J-B/MR-J2-B
servo amplifiers Max, 4 axes

In the servo amplifier configuration indicated below, a maximum of 4 axes
can be controlled in positioning control.
e MR-H-B/MR-J-B/MR-J2-B servo amplifiers only

(Max. 4 axes)

[Note]
(1) One extension base unit can be connected to a servo system CPU.

(2) The extension base units which can be used are the following:
e A1S65B (extension power supply plus 5 slots)
e A1S68B (extension power supply plus 8 slots)

(3) When the power supply to the servo system CPU is switched ON and
OFF, erroneous process outputs may temporarily be made due to the
delay between the servo system CPU power supply and the external
power supply for processing (especially DC), and the difference in
startup times.

For example, if the power supply to the servo system CPU comes on
after the external power supply for processing comes on at a DC
output module, the DC output module may temporarily give erroneous
outputs when the power to the servo system CPU comes on.
Accordingly a circuit that ensures that the power supply to the servo
system CPU comes on first should be constructed.




1. GENERAL DESCRIPTION

[When Using A273UHCPU (8 Axis Specification)]

B
<Main base unit> 1, ! s 12 ) -S|
A278B/A2758 % | 1o e | HE
13 g I
e ) I . et
151 2 'E oS 1 AC motor drive | g
Ia ] B I%3Slo | module(ADU) 1 3§ 1 .
« Battery unit 12,0 E ISYE 1 1 oo | *Regenerative
Required when us- : £ 3: 2 : g E: E ,,,: : g ° : —lesistor
ing ADU(ABS) o MR-JBAT | 1881 & 18883 P S8
A273EX (ABSsyn- |1 4,8,8xn MR-RB064
h der) [] A62P | A278UHCPU | A278 | Azdo | A221 [ A211 | Azz2Am-20 |  A2s0P MR-RB10
x | DY |Am20|AM2 MR-RB30
3 MR-RB50
A278BATCBI A300RU-50
——-:E’ 200V @ 3-phase power supply
Brake output = BRAKE
Extemnal Input signals (5 points)
- |EMa
Emergency RIf| eFLS  Upper etroks ond limit switch
stop «RLS  Lowerstroks end limit switch
100/200VAC W || MR-HCBUY M ¢ 870 Sop dgnal X8 o MELSECNET(Il)
MR-HSCBL{ |M 400G Near-zor point dop « MELSECNET/B
© CHANGE Spoeediposition switching
* Maximum of *» MELSECNET/10
Motion net cable 8 axes
(bet CPU and separate amplifier) (The maxi bined total 9 <PC extension base>
the axes connected to the standalone
mS:JHZBI-:JBsL[lg[ﬂ]M-A amplifiers is 8 axes.) AGBB/AGSB/AG2B
¢ HA-"H series motor ®
(absolute and incremental can be mixed) 3 2
PC extension base unit extension cable (A370C128/25B) i PC CPU module 3
. . . gl |-——---- £
<Motion extension base unit> . 1 . -
A268B/A2558 ® Standalone amplifiers (MR-H-B/MR-J-B/MMR-J2-B servo amplifiers) g g
Motion net cables g 5
(between separate o z
amplifiers) |
MR-HBUS[ M |
-oT MR-J2HBUS[ |M-A !
MR-HCBL] M MR-J2HBUS[M !

()

MA-HSCBL M
©

MR-JCCBL] M
MR-JHSCBL] M

o Termination connector MR-TM/MR-A-TM

Manual pulse generator/synchro-

£ 3
1 2123 1
1 BIEa
] E =5
13158 el Batt it MR-JBAT[ ]
1 2168 2o . . « Battery uni -
* HA-*H series motor . !
: § : é: § : « HC-MF series motor (required when using MR-J-B(ABS))
(-3 sl Ey « HA-FF series motor
1 E1 { 5- | « HA-SF series motor
] -5 8 -~ —_— s
o | 5' 3 | —r
: § : g: £ : Max. 8 axes (The maximum combined total includ-
F 2,28 5 1 ing the axes connected to the ADUs is 8 axes)
As2P| Az71 | A278 | Avaz | A7s | A221 [A221 | A2soP —
ovP [ X | | X | AM | AM Limit output
D 64 points
I:I D_I /® M | pulse generator (INC) x3
° 1 @ « Serial synchronous encoder (ABS) x 3
D (MR-HENC)

External input signal
TREN tracking enable

x3

\

/ « Maximum of 1 extension stage

« When allocating the 1/0 bers of a PC CPU I/O module mounted on a main base
unit or motion extension base unit, use numbers higher than the range used for PC
extension base units (the allocations are set in the system settings).

\* PC CPU speciat function modul t be mounted

With the servo amplifier configurations indicated below, positioning control of
up to 8 axes is possible.

(1) AC motor MR-H-B/MR-J-B/MR-J2-B
drive modules * servo amplifiers
(max. 8 axes) (max. 8 axes)

<total of 8 axes>

(2) AC motor drive modules only
+ Main base units only
(max. 8 axes)

¢ Main base unit + motion extension base unit <total of 8 axes>
(max. 8 axes) (max. 8 axes)

(3) MR-H-B/MR-J-B/MR-J2-B amplifiers only
(max. 8 axes)
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[When Using A273UHCPU (32 Axis Specification)]

. . -
<Main base unit> 14 1 1y l'g | t 3 1 "
A278B/A275B | g b :% | E : | 8 : Serve power line number 1
3 - ] 2 @
1I$.1 3 1E_1E | ACmotordrive | 22 | ¢ Servo power supply Set the system
1221 3 1£215 | ‘module (ADU) | 83 | module (A230P) information
153! £ 1e '§| =1 1 02 1 R ti AC motor drive module t (wiring Information)
« Battery unit 18 §1 > 128 £ | 1 2 £ * Regenerative A278LX (brake output) | for these In the
& Battery unit 1551 o 23! £ o 1 82> resistor A240DY *system settings".
Required when us- 108 O @g 85 | @ a —
ing ADU(ABS) or :ﬂF;JeBAT P 1 0 0 0 0 ] o MR-RB064
A273EX (ABS syn- , 8, 8 X n {0 MR-RB10
chronous sncoder) As2p |A278UHCPU| A278 »en:(o 221 ] 4211} Azazamz0 | AzeoP MA-RB30
X MR-RB50
—E AJ00RU-50
-—-——-ﬁl EMa Rz} 3-phase power supply
- BRAKE ) 200V O
Brake output = E i
~ | EMG _!‘ - B B xternal input signals (5 points)
Emergency alo r L B“l B[' B.I.I oFLS Upper atroke end limit switch
stop @_F eRLS  -Lowerstroks end limit switch * MELSECNET(l})
100/200VAC * STOP  Swpsignal x8 » MELSECNET/B
v O (| MRHCBL M, |+006  Nearzsropontdog » MELSECNET/10
"HSCBL | o CHANGE Sposdipasition switching —
o Maxi of
o 16 axes <PC extension base unit>
Motion net cable (The maximum combined total includi (A68B/AB5B/A62B]
- the axes connected to the standalone °
(be&vg:ﬂa 8:;1] I~a'1nd separate amplifier) amplifiers is 32 axes.) % %
- N K (absolut : val .
MR-J2HBUS[ IM-A ¢ HA-*H series motor ( and can be mixed) ; PC CPU module ‘é
¢ Standalone amplifiers (MR-H-B/MR-J-B/MR-J2-B servo amplifiers) %’ ------ x
2 - 9
2
P of; 5
ped a Z
— MR-TW/MR-A-TM
MR-HCBL] M
MR-HSCBL| M
MR-JCCBL| |M i
MR-JHSCBLI M 1
* HA-*H serles motor :
« HC-MF serles motor
» HA-FF series motor
« HA-SF geries motor
- Max. 8 axes/{ NET,‘!om of up to 32 axes (The maxi bined total including the axes ted to the ADUs is 32 axes.)
g
8 )
~—] nal MR~BAT[ ]| e Battery unit
i /e (Required when using MR-J-B (ABS)
Required for each NET)
<Motion extension base unit>
A268B/A255B
°
5 5% mal’
I B1& el ! 3 Motion net cables
: £ : S 8: : (between separate amplifiers)
1 B 5§| 2 MR-HBUS[ JM
PE §En § 1 MR-JZHBUS{ IM-A
: . : h ,6: £ : MR-J2HBUS[ M
1 £1E9 31
L s1gg 3
I g 12al =1
1 S183 Ei
1 E 125 3
| 1 R 3 [ 1 { Servo power line number l
A62P | A271 | A278 | AY4az | A278 | Az21 | A221|  A2s0P -
ow | x| | X|AM | aM . Limit output
D * 64 points
A -I
— D @ « Manual pulse generator (INC) X3
0 o L @ « Serial synchronous encoder (ABS)
D (MR-HENC) x3
x| & External input signal 3
« Motion modules < TREN tracking enable
i * PC CPU {/0 modules
—
I
1 |
| 1
1 1
o Maximum of 4 extension stages
L * When allocating the I/0 bers of a PC CPU /O module mounted on a main base
"""""""""" unit or motion extension base unit, use numbers higher than the range used for PC
extension base units (the allocations are set in the system settings).
0 * PC special function modules cannot be mounted.
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With the servo amplifier configurations indicated below, positioning control of
up to 32 axes is possible.

(1) AC motor MR-H-B/MR-J-B/MR-J2-B
drive modules * servo amplifiers
(max. 16 axes) * (max. 32 axes)
* An AC motor drive module can control a total of 16 axes, including
main base units and motion extension base units.

<total of 32 axes>

(2) MR-H-B/MR-J-B/MR-J2-B servo amplifiers only
(max. 32 axes)

In the text of this manual, "AC motor drive module" is abbreviated to ADU.
MR-H-B/MR-J-B/MR-J2-B servo amplifiers are abbreviated to MR-[ ]-B.
ADUs and MR-[ }-Bs are collectively referred to as servo amplifiers.

[Notes]
(1) A servo system CPU can be connected to a maximum of one motion
extension base unit when using an A273UHCPU (8 axis specification)
or four motion extension base units when using an A273UHCPU (32
axis specification).

(2) The motion extension base units which can be used are indicated
below.
¢ A255B (control power supply not required)
+ A268B (control power supply required)
However, the maximum total of ADUs (in terms of the number of
controlled axes) that can be connected to one servo system CPU is 8
axes for an A273UHCPU (8 axis specification) and 32 axes for an
A273UHCPU (32 axis specification).

(3) When the power supply to the servo system CPU is switched ON and
OFF, erroneous process outputs may temporarily be made due to the
delay between the servo system CPU power supply and the external
power supply for processing (especially DC), and the difference in
startup times.

For example, if the power supply to the servo system CPU comes on
after the external power supply for processing comes onata DC
output module, the DC output module may temporarily give erroneous
outputs when the power to the servo system CPU comes on. ‘
Accordingly a circuit that ensures that the power supply to the servo |
system CPU comes on first should be constructed.
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1.1

Positioning Control by the Servo System CPU

A servo system CPU can execute positioning control and sequence control
for 4 axes when using an A171SCPU, 8 axes when using an A273UHCPU
(8 axis specification), and 32 axes when using an A273UHCPU (32 axis
specification), by means of a CPU for multi-axis positioning control (hereaf-
ter called the "PCPU") and a CPU for sequence control (hereafter called
the "SCPU").

Sequence control capabilities are equivalent to those of A1S series CPUs
when using an A171SCPU, and to those of A3U series CPUs when using
an A273UHCPU (8 or 32 axis specification).

(1) Control handled by the SCPU
(a) Sequence control
The SCPU controis I/0 modules and special function modules . in
accordance with the sequence program. '
(The method for executing a sequence program is the same as for
an A1SCPU or A3UCPU).

(b) Start of positioning in accordance with sequence program, and

setting of positioning data

1) The SCPU requests execution of servo programs by means of the
DSFRP instruction (up to 3 axes for interpolation) or the SVST
instruction (up to 4 axes for interpolation).

2) It changes present values and speed by means of the DSFLP
instruction or GHGA/CHGYV instruction.

3) It executes JOG operation.

4) It sets the data required to execute manual pulse generator
operation.

(2) Control handled by the PCPU
(a) The PCPU executes servo programs whose execution is requested
by a DSFRP/SVST instruction issued by the sequence program, and
performs the set positioning control. '

(b) It changes the feed present value or positioning speed at the servo
side in accordance with the present values or speeds set by DSFLP/
CHGA/CHGYV instructions issued by the sequence program.

(c) It executes positioning when the manual pulse generator is used.

(d) It executes the teaching designated with the teaching unit (A30TU).
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[Executing Positioning Control with a Servo System CPU]

The servo system CPU executes positioning control in accordance with the
servo programs designated by the sequence program of the SCPU.
An overview of the method used for positioning control is presented below.

Servo System CPU System

SCPU Control

| Sequence program | ..... Created and modified using a pe-
ripheral device
Example: DSFRP instruction

"Execute positioning" command
/ /——Interlock condition for axis 1
M2001

l | ——#— osrre | D1 [ k15 |-

Servo program No.15
Axis 1 (Controlled axis No.)

Servo program start request

Request for
execution of
servo program

Example: SVST instruction

"Execute positioning” command
/ /——Interlock condition for axis 1
M2001

} | b—f [ svst [ o1 [ xi5 H

Servo program No.15
Axis 1 (Controlled axis No.)

Servo program start request

1) In the sequence program, the servo program number and
controlled axis number are set with the DSFRP/SVST instruc-
tion. :

2) When the DSFRP/SVST instruction is executed, the PCPU is
requested to execute the program with the designated servo
program number.

e |

(1) Servo programs and positioning control parameters are set using a
peripheral device.

(2) Positioning is started by the sequence program (DSFRP/SVST instruc-
tion).
(a) The servo program number and controlled axis number are desig-
nated by the DSFRP/SVST instruction.
1) The servo program number can be set either directly or indirectly.
2) The controlled axis number can only be set directly.

(3) The positioning specified by the designated servo program is executed.
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PCPU Control

| Servo program I ..... Created and modified using a peripheral
device
Servo program No.15
/ (Program number allowing program designa-
tion with the DSFRP/SVST instruction)
<K 16>
ABS-1 Servo instruction
Axis 1, 10000 (designation of the positioning control
Speed 1000 method)

Positioning data which must be set:

P e aa T
. {Dwell time 100; Axis used, positioning address, positioning
iM code . 1°i speed, etc.
i i i Positioning data to be set if required:
' ' ' Dwell time, M code, etc.
brmoomo- oo - Servo
amplifier
Positioning control parameters | ..... Set and changed using a peripheral
device Servo-
motor
System settings —System data such as axis allocations
Fixed parameters — Fixed data decided, for example, by the mechanical system
| ___Data decided by the specifications of the connected servo

Servo parameters equipment

| Data required to execute acceleration, deceleration, etc. in po-
sitioning control

Parameter block

Home position return
data

JOG operation data [—Data required for JOG operation

Limit switch output | ON/OFF pattern data required to execute the limit switch out-
data put function

— Data required to execute home position return

e e o e e e e e o e e o ]

*1: Any of the following peripheral devices, running the GSV13PE/GSV22PE software, can be
used.
e An IBM PC/AT or 100% compatible machine in which PC-DOS 5.0 or a later
version has been installed (hereafter called an "IBM PC")
e An A271DVP man/machine control module in which PC-DOS 5.0 or a later
version has been installed (hereafter called an "A271DVP")

IBM is a registered trade mark of International Busi-
ness Machines Corporation
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[Executing JOG Operation with a Servo System CPU]

The servo system CPU can be used to perform JOG operation on a designated
axis in accordance with a sequence program.
An overview of JOG operation is presented below.

Servo System CPU System

<When A171SCPU is used> SCPU Control

| Sequence program | ..... Created and modified using a pe-
ripheral device

JOG speed setting command
f Interlock signal for axis 1
" M2001
W

1} -H { omove k1000 Dess H JOG speed setting

Request for
execution of
JOG operation

Forward JOG exe- [ seT Mmio Sett_mg of "JOG speed
cution command setting completed flag"
|f/ 'Vl”l° M’Ii93 , Switches the forward JOG
1T 1T Al \M1802 7 execution command
“ (M1802) ON/OFF
Reverse JOG execution
command (for interlock)

In the sequence program, after setting the JOG speed, turn the
JOG operation execution flag (M1802/M1803) ON.

(1) Set the pdsitioning control parameters using a peripheral device.

(2) Using the sequence program, set the JOG speed in the JOG operation
speed setting register for each axis.

(8) JOG operation is executed while the JOG operation execution fkag
(M1802 or M1803) 2 s kept ON by the sequence program. (When
A171SCPU is used)

+» M1802.....Forward JOG operation
» M1803.....Reverse JOG operation

1-10
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PCPU Control
----------- ey |
I
Positioning control parameters | ..... Set and changed using a peripheral :
device 1
1
System settings ~—System data such as axis allocations :
Fixed parameters — Fixed data decided, for example, by the mechanical system :
| __Data decided by the specifications of the connected servo
Servo parameters equipment :
i __Data required to execute acceleration, deceleration, etc. in po- |
Parameter block sitioning control :
Home position return — Data required to execute home position return : Servo
amplifier
JOG operation data [ Data required to execute JOG operation , : P
Limit switch output | __ ON/OFF pattern data required to execute the limit switch out- l
data put function 1
I
| Servo-
: motor
1
1
I
I
!
!
________ e —————— e e

r
|
1
1
I
I
|
1
|
I
1
1
1
I
I

—————1' data
|
I
1
I
I
I
I
I
I
I
I
|
I
|
L

*1: Any of the following peripheral devices, running the GSV13PE/GSV22PE software, can be
used.

¢ IBM PC
e A271DVP

*2: Setthe JOG operation execution flag that corresponds to the axis number in the table below.
<When using A171SCPU>

Axis No. Forward rotation | Reverse rotation
1 M1802 : M1803
2 . M1822 M1823
3 M1842 M1843
4 M1862 M1863
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[Executing Manual Pulse Generator Operation with a Servo System CPU]

When executing positioning control with a manual pulse generator connected
to an A171SENC (if using an A171SCPU) or A273EX (if using an A273UHCPU
(8/32 axis specification)), manual pulse generator operation must be enabled
by the sequence program.

An overview of positioning control using manual pulse generator operation is
presented below.

Servo System CPU System

<When A171SCPU is used> SCPU Control

Manual pulse genera-
tor used

Operated axis number
1 pulse input magnifi-

Setting for controlling axis 1

| ——F { Movp k1 D1012 H with manual pulse generator
Operated axis/ P1

Input manual pulse generator used

[ MovP Kioo D016 H 1 pqlse.input magnification cation
setting is 100 Manual pulse genera-
Setting of axis 1 manual tor enable

{ seT M2012 H pulse generator operation
Resetting of axis 1 manual pulse | enable flag

generator operation enable flag
[ RsT M2012 H Manual pulse generator op-

eration completed flag

Use the sequence program to turn the manual pulse generator
operation enable flag ON after setting the manual pulse gener-
ator used, operation number, and magnification for 1 pulse
input.

(1) Set the manual pulse generator used, operated axis number, and
maghnification for 1 pulse input by using the sequence program.

(2) Turn the manual pulse generator operation enable flag ON by using the
sequence program.
............................. manual pulse generator operation enabled

(3) Perform positioning by operating the manual pulse generator.

(4) Turn the manual pulse generator operation enable flag OFF by using the
sequence program.
......................... manual puise generator operation completed

1-12



1. GENERAL DESCRIPTION

PCPU Servo

amplifier

Servo-
motor

Manual puilse
generator
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(1) Positioning control parameters
The positioning control parameters are classified into the seven types
shown below.
Parameter data can be set and corrected interactively by using a periph-
eral device.
(a) - System settings
The system settings set the modules used, axis numbers, etc.
For details, see Section 4.1.
1) Base unit setting
2) Amplifier setting (MR-[ ]-B)
3) Servomotor setting
4) Position detection method setting
5) Axis number setting
6) Regenerative resistor used/not used setting
7) Dynamic brake unit used/not used setting
8) Servo input module/other optional module used/not used setting

(b) Fixed parameters '
The following data is set for each axis as the fixed parameters: the
settings are predetermined by, for example, the mechanical system.
The settings are used for purposes including calculation of the des-
ignated position when positioning control is executed.
For details, see Section 4.2.

1) - Units for positioning control

2) Number of pulses per motor revolution
3) Travel value per motor revolution

4) Unit magnification

5) Backlash compensation amount

6) Upper/lower stroke limit values

7) Command in-position range

8) Limit switch output used/not used setting

(c) Servo parameters
The following data are set for each axis as the servo parameters: the
settings are predetermined by the type of servomotor connected.
These parameters are set to control the servomotors during position-
ing control.
For details, see Section 4.3.
1) Amplifier setting
2) Regenerative resistor used/not used
3) External dynamic brake
4) Motor type
5) Motor capacity
6) Motor rpm
7) Number of feedback pulses
8) Direction of rotation
9) Auto tuning
10) Servo responsibility setting
11) Load inertia ratio
12) Position control gain 1, 2
13) Speed control gain 1, 2
14) Speed integral compensation
15) Feed forward gain

1-14
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L |

16) In-position range

(When using MR-[ ]-B)
1) Amplifier setting
2) Regenerative resistor used/not used
3) External dynamic brake used/not used
4) Motor type
5) Motor capacity
6) Motor rpm
7) Number of feedback pulses
8) Direction of rotation
9) Automatic tuning
10) Servo responsibility setting
11) Load inertia ratio
12) Position control gain 1
13) Speed control gain 1
14) Position control gain 2
15) Speed control gain 2
16) Speed integral compensation
17) Notch filter
18) Feed forward gain
19) In-position range
20) Electromagnetic brake sequence
21) Monitor output mode
¢ Monitor 1
¢ Monitor 2
22) Optional function 1
¢ Carrier frequency selection
¢ External emergency stop signal
e Encoder type setting
23) Optional function 2
¢ No-motor operation selection
¢ Electromagnetic brake interlock output timing
» Microvibration suppression function selection
o Motor lock operation
24) Monitor output 1 offset
25) Monitor output 2 offset
26) Pre-alarm data selection
e Sampling time selection
¢ Data selection 1
¢ Data selection 2
27) Zero speed
28) Excessive error alarm level
29) Optional function 5
¢ PI-PID control switching
s Servo read character
¢ Dynamic brake
30) PI-PID switching position droop
31) Torque control compensation factor
32) Speed differential compensation
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(d) Home position return data
The following data are set for each axis as the home position return
data, which is used when a home position return is executed.
For details, see Section 7.21.

1) Home position return direction
2) Home position return method
3) Home position address

4) Home position return speed

5) Creep speed

6) Travel after near-zero point dog
7) Parameter block number

(e) JOG operation data
The following data are set for each axis as the JOG operation data,
which is used when positioning control is executed using JOG
operation.
For details, see Section 7.19.
1) JOG speed limit value
2) Parameter block number

(f) Parameter block
The following data can be set as the parameter block data, for up to
16 blocks if using an A171S/A273UHCPU (8 axis specification), or
up to 64 blocks if using an A273UHCPU (32 axis specification).
This makes it easy to change settings such as those for accelera-
tion/deceleration processing (acceleration/deceleration time, speed
control value) for positioning control.
For details, see Section 4.4.
1) Interpolation control unit
2) Speed limit value
3) Acceleration time
4) Deceleration time
5) Rapid stop deceleration time
6) S curve ratio
7) Torque limit value
8) Deceleration processing on STOP input
9) Allowable error range for circular interpolation

(9) Limit switch output data
The limit switch output data is set for the used axis when "USE" is
set for the limit switch output setting in the fixed parameters.
When positioning control of an axis for which limit switch output data
has been set is executed, the set ON/OFF pattern is output to an
external destination.
For details, see Section 8.1.
1) Limit switch output ON/OFF pattern
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(2) Servo programs
A servo program is a program for executing positioning control and is run
in response to a start request from the sequence program.
It comprises a program number, servo instructions, and positioning data.
For details, see Section 6.
+ Program number ....... This is the number used to designate the servo
program from the sequence program.
o Servo instructions .....These indicate the type of positioning control to
be executed.
« Positioning data ........ This is the data required to execute servo
instructions.
The data required is fixed for each servo
instruction.
(3) Sequence program
The sequence program serves to enable the execution of positioning
control by servo programs, JOG operation, and manual pulse generator
operation.
For details, see Section 5.
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12 Function Upgrades

The functions that have been added or modified since the former version
are indicated below.

(1) Addition of high-speed reading function
A function which allows a maximum of 11 types of data out of 16
types - including feed present value and deviation counter value - to
be read simultaneously to a specified device with a signal from an in-
put module mounted on a motion base unit as the trigger, has been
added.

(2) Addition of function for canceling/starting program being executed
By designating the cancel function in advance in a servo program, a
deceleration stop can be caused by inputting a cancel signal (desig-
nated bit device) while that program is being executed.

Designating the start function too makes it possible to automatically
start a designated servo program after the stop.

(3) Constant speed control instruction function upgrade
The following three functions have been added.
(a) Skip function
By setting a skip signal (designated bit device) at each pass point,
positioning to that pass point can be canceled by switching on the
skip signal, whereupon positioning at the next point will be performed.

(b) FIN signal wait function
This is a function whereby, by designating the FIN signal wait
function and setting an M code for each pass point, the completion
of each pass point can be synchronized with FIN signal ON.

(c) Circular interpolation function with CPSTART3, CPSTART4
Circular interpolation with two axes is now possible.

(4) Addition of high-speed oscillation function
Control for sine wave oscillation on one axis is now possible.

(5) Compatibility with MR-J2-B type servo amplifiers

(6) Present value management when using an absolute encoder has been
improved (for details, see Section 1.2.1).
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To use the functions (1) to (6) on the previous page, use the OS for posi-
tioning and positioning software package indicated below.

[When using A171SCPU]

e CPU version
Use an A171SCPU for which "D" or higher is marked as the software
version on the front of the module.
("C" and previous versions cannot be used.)

Version sticker

/
\ )
- \s r
'Y 'Y
Software version : "D" or higher

Hardware version

o OS for positioning

Model OS Ver.

SWOSRX-SVI3M | w1
SWOSRX-SV22L U* or higher

¢ Positioning software package

Model OS Ver.

SW2SRX-GSV13P | wpu o s
SW2SRX-GSV22p | P or higher

[When using A273UHCPU]
¢ OS for positioning

Model OS Ver.

SW2SRX-SV22J "U" or higher
SW2SRX-SV22U

» Positioning software package

Model 0S Ver.

SW2SRX-GSVI3P | wpe o0 i
SW2SRX-GSV22p | P o higher
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... |
1.2.1 Improved present value managment

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

(1) Added functions.

(a) An encoder data validity check is now possible during operation.

e It is checked whether the amount of change at the encoder in
3.5 ms intervals corresponds to rotation within 180° at the motor
shaft. (If abnormal, an error is displayed.)

o Consistency between the encoder data and the feedback posi-
tion controlled at the servo amplifier is checked. (If abnormal, an
error is displayed.)

(b) Addition of the present value history monitor has enabled monitor-.
ing of the following data at a peripheral device.

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

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

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

(c) By setting the allowable 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.)

1-20



1. GENERAL DESCRIPTION
L ____________________________________________________________|]

(2) Restrictions due to the combination of positioning OS and positioning
software package.

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

Positioning Positioning Software

OS Version Package Version Restrictions

There are no restrictions.

(When a new version positioning OS is
installed in place of an old version, it is
essential to execute a home position return.)

R or later *1

¢ Present value history monitor cannot be
used.
o Since the allowable travel while the power
is OFF cannot be set, a minor error (error
Q or earlier *2 code: 901 to 9010) occurs when the servo
amplifier power is turned on. (When a new
version positioning OS Is instatled in place
of an old version, its is essential to execute
a home position return.)

V or later

R or later *1 None of the function upgrades can be used.

U or earlier
-Q or earlier *2

*1: Allowable travel while the power is OFF can be set.
*2: Allowable travel while the power is OFF cannot be set.

*3: Since the allowable travel while the power is OFF cannot be set when using an old
version positioning software package a minor error is displayed, but this poses no
problem to operation.

(3) Restrictions due to servo amplifier.

The following restrictions apply depending on the combination of
servo amplifier and positioning software package used when using
positioning OS version V or later.

Servo Poslitloning Software
Amplifier Package Version Restrictions
MR-H-B: There are no restrictions.
BCD-B13W000-B2 R or later
or later
MR-J2-B: ! ) .
BCD-B20W200-A1 Q o earlier _Only the funqtlon upgrade described in
or later item (a) applies.
MR-H-B: Only the function upgrade described in
BCD-B13W000-B1 item (c) applies. (However, with
or later R or later respect to item (b), monitoring is
MR-J2-B: possible with the exception of the
BCD-B20W200-A0 encoder present value.)
or later None of the function upgrades can be
MR-J-B: All models . e
ADU:  All models | @ or ealier used.
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L _____________________________________________________________________________________ ]

(4) Restrictions on the servo system CPU,

[When using A171SCPU]

o CPU version _
Use an A171SCPU for which the hardware version indicated on the
front of the module is "K" and the software version indicated "D" or
later.
(A171SCPUs whose hardware version is "J" or earlier, or whose
software version is "C" or earlier, cannot be used.)

Version label
©
)
SN T
ooy )
N’ Ne”
[ 1 4
Software version: "D* or later
Hardware version: K" or later

[When using A273UHCPU]
e There are no restrictions due to the hardware.
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2. PERFORMANCE SPECIFICATIONS
Table 2.1 gives the performance specifications of the PCPU.
Table 2.1 PCPU Performance Specifications
Item PCPU Performance/Specifications
Numbsr of A171SCPU 4 axes (simultaneous: 2 to 4 axes, independent: 4 axes)

control axes

A273UHCPU (8 axis specification)

8 axes (simultaneous: 2 to 4 axes, independent: 8 axes)

A273UHCPU (32 axis specification)

Interpolation functions

32 axes (simultaneous: 2 to 4 axes, independent: 32 axes)

Linear interpolation (4 axes max.), and circular interpolation (2
axes)

Control modes

PTP (point to point), speed control, speed/position control, fixed-
pitch feed, constant speed control, position follow-up control

Control units

mm - inch - degree - PULSE

Dedicated instructions (sequence ladders + servo programs).

Languages SFC programming of servo programs also possible.
A1718/A273UHCPU
c . [(8 axis specification) 13K steps (13312 steps)
apacity
Program A278UHCPU 14334k steps
(32 axis specification)
- T ApproXx. 400 points/axis (depending on the program)
Number of points for positioning Positioning data can be indirectly designated.
" Setting with an IBM PC, or A271DVP running the GSV13PE/
Setting method GSV22PE software.
PTP..innirrcccnieianas Selection of absolute data method or
incremental method
Speed/positioning control,... Incremental method
Method fixed pitch feed
Constant speed control....... Absolute data method and incremen-
tal method can be used together
Position follow-up control.... Absolute data method
The four types of command unit indicated below can be selected for
each axis.
T . .| Address Setting Travel Value
Positioning » Control Unit |Command Unit Range Setting Range
Position commands mm x10~" um -2147483648 to
inch %1075 inch 2147483647
degree x10™° degree |0 to 35999999 0 to £2147483647
-2147483648 to
PULSE PULSE 2147483647

Speed command (command unit)

0.01 to 6000000.00 (mm/min)
0.001 to 600000.000 (inch/min)
0.001 to 600000.000 (degree/min)
1 to 1000000 (PLS/s)

High-speed oscillation function

One designated axis can be made to oscillate on a sine wave.

Acceleration/
deceleration
processing

Automatic trapezoidal
acceleration/deceleration

Acceleration time ......... 1 to 65535 (ms)
Deceleration time......... 1 to 65535 (ms)

S curve acceleration/deceleration

S curve ratio setting 0 to 100 (%)

Compensation

Backlash compensation

(0 to 65535) x position command unit (units converted to pulses: 0
to 65535 pulses)

Electronic gear

Compensation function for error in actual travel value with respect
to_command value

Home position return function

When an absoiute position system is not used:
Selection of near-zero point dog type or count type.
When an absolute position system is used:
Selection of data set type, near-zero point dog type or count type.

JOG operation function

Provided

Manual pulse
generator
operation
function

A maximum of one manual pulse generator can be connected.
Use a sequence program to set the number of the axis to be

A171SCPU controlled.

It is possible to set the smoothing magnification.

A maximum of three manual pulse generators can be connected.
A273UHCPU Use a sequence program to set the numbers of the axes to be

(8/32 axis specification)

controlled.
It is possible to set the smoothing magnification.
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L |

Table 2.1 PCPU Performance Specifications (Continued)

item PCPU Performance/Specifications
M function M code output function provided
Limit switch output function Up to 8 points per axis, and 10 ON/OFF setting points, can be set.
' Possible with a motor equipped with an absolute position detector.
Absolute position system (Possible to select the absolute data method or incremental method

for each axis)

Number A171SCPU Max. 9 points ({TREN input of A171SENC (1 point) + one PC input
High-speed of module (8 points)
reading of points  (A273UHCPU Max. 11 points (TREN input of A273EX (3 points) + one PC input
designated read (8/32 axis specification) |module (8 points)
data Reading |TREN input At leading edge of the TREN input signal.

timing _ [PC input module input __|Within 0.8 ms of the signal leading edge
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3. POSITIONING SIGNALS

The internal signals of the servo system CPU and the external signals sent
to the servo system CPU are used as positioning signals.

(1) Internal signals
Of the devices available in the servo system CPU, the following six types
are used for the internal signals of the servo system CPU.

o Inputs (X).....cceevennnen. A273UHCPU X0 to XFF (256 points)
(8 axis specification)

¢ Outputs (Y).............. A273UHCPU Y0 to YFF (256 points)
(8 axis specification)

¢ Internal relays (M).....A171SCPU M1600 to M2047

(148 points)

A273UHCPU M2000 to M2047
(8 axis specification) (48 points)
A273UHCPU M2000 to M3839
(32 axis specification) (1840 points)

+ Special relays........... M9073 to M9079

(SP.M) (7 points)

o Data registers (D).....A171SCPU/ D800 to D1023
A273UHCPU (224 points)
(8 axis specification)
A273UHCPU D0 to D799 (800 points)

(32 axis specifications)
Special registers....... D9180 to D8199
(SP.D) (20 points)

(2) External signals
The external signals input to the servo system CPU are the upper and
lower stroke end limit switch input signals, stop signals, near-zero point
dog signal, speed/position switching signal, and manual pulse generator

- input signals.

« Upper and lower stroke end...... ignals that control the upper limit and
limit switch input signals lower limit of the positioning range

e Stop signal........ccoevviienieenennnn. Stop signal for speed control

s Near-zero point dog signal....... The ON/OFF signal from the near-zero

point dog

» Speed/position switching......... Signal that switches control from
signal speed to position control

+ Manual puise generator........... Signal from the manual pulse genera-
input tor



3. POSITIONING SIGNALS

Servo System CPU System

*1: SP.D, SP.M, and X are signals that notify

SP.D, SP.M, X! the SCPU of the PCPU control status.
Yy "2 *2: Y are signals that notify the PCPU of po-
3 sition control commands from the SCPU.
SCPU D - PCPU *3: D are registers that notify the PCPU of
M control commands from the SCPU and the
SCPU of control status information from
the PCPU.

*4: M are flags that notify the PCPU of control
commands from the SCPU and the SCPU
of control status information from the
PCPU.

+ Near-zero point dog sighal

External + Speed/position switching signal
interface [ | « Upper limit/lower stroke end limit switch
» Stop signal

Manual pulse generator

Fig. 3.1 Flow of Positioning Signals

3.1 Axis Input/Output Signals

The servo system CPU has I/O (X, Y) devices and internal relay (M) devices,
and the ranges of devices that are used for positioning control are fixed as

shown below.
Range for Positioning

Servo System CPU 1/0 / Internal Relay Control
A171SCPU M/LO to M/L2047 M1600 to M1999
A273UHCPU = X/YO to X/Y1FFF X/YO to X/YFF
(8 axis specification)
A273UHCPU
(32 axis specification) M/LO to M/L8191 M2400 to M3839

The devices for positioning control are used as axis I/O signals and their
applications are fixed as shown in Table 3.1 and Table 3.2.
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Table 3.1 Axis Input Signals

Signal Name Davice No. Signal
A273UHCPU A273UHCPU
A171SCPU (8 axis specification) | (32 axis specification) Direction
Positioning start completed M1600+20n Xno M2400+20n
Positioning completed M1601+20n Xn1 M2401+20n
In-position M1602+20n Xn2 M2402+20n
Command in-position M1603+20n Xn3 M2403+20n
Speed control in progress i M1604+20n Xn4 M2404+20n
Speed/position switching latch M1605+20n Xn5 M2405+20n
Zero pass M1606+20n Xné M2406+20n
Error detection M1607+20n Xn7 M2407+20n
Servo error detection M1608+20n Xn8 M2408+20n
Home position return request M1609+20n Xn9 M2409+20n PCPU — SCPU
Home position return completed M1610+20n XnA ) M2410+20n
FLS M1611+20n XnB M2411+20n
External RLS M1612+20n XnC M2412+20n
signals STOP M1613+20n XnD M2413+20n
DOG/CHANGE M1614+20n — —
DOG — XnE ~ M2414420n
Servo READY . M1615+20n XnF M24154+20n
Torque control in progress M1616+20n XDO+n M2416+20n
CHANGE signal - XD8+n M2417+20n
Unusable M1618+20n XFO+n M2418+20n
;’('!::I“ output In progress M1619+20n XCO+n M2419.+20n
*m" and "n" in Table 3.1 represent the numerical value that corresponds to the axis number.
<A273UHCPU
<A171SCPU> (8 axis specification)> <A273UHCPU (32 axis specification)>
Axis xis Axis
No. | " No. | " Noo| " [Noo| ™ [Noo| ™ |[No| "
1 0 1 0 1 0 9 8 17 16 25 24
2 2 2 1 2 1 10 9 18 17 26 25
3 4 3 2 3 2 11 10 19 18 27 26
4 6 4 3 4 3 12 11 20 19 28 27
5 4 5 4 13 12 21 20 29 28
6 5 6 5 14 13 22 21 30 29
7 6 7 6 15 14 23 22 31 30
8 7 8 7 16 15 24 23 32 31

* Calculate the device numbers that correspond to each axis when
using an A273UHCPU (32 axis specification) as follows.
Example: 32 axes use
M2400+20n (positioning completed) = M2400+20x31 = M3020
M2417+20n (CHANGE signal) = M2417+20x31 = M3037
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Table 3.2 Axis Output Signal

Device No. Signal
Signal Name A273UHCPU A273UHCPU
Direction
A1718CPU (8 axis specification) | (32 axis specification)
Stop command M1800+20n Yno M3200+20n
Rapid stop command M1801+20n Yn1 M3201+20n
Forward JOG start M1802+20n Yn2 M3202+20n
Reverse JOG start M1803+20n Yn3 M3203+20n
End signal OFF command M1804+20n Yn4 M3204+20n
Speed/position switching
enabled M1805+20n Yn5 M3205+20n
Limit switch output enable M1806+20n Yné M3206+20n
Error reset M1807+20n Yn7 M3207+20n
Servo error reset M1808+20n Yn8 M3208+20n SCPU - PCPU
External STOP input valid/
invalid when starting M1809+20n Yn9 M3209+20n
Unusable M1810+20n YnA M3210+20n
M1811+20n YnB M3211+20n
Feed present value update
request command M1812+20n YnC M3212+20n
Unusable M1813+20n YnD M3213+20n
M1814+20n YnE M3214+20n
Servo OFF M1815+20n YnF M3215+20n
M1816+20n —_ M3216+20n
Unusable M1817+20n — M3217+20n
M1818+20n — M3218+20n
FIN signal M1819+20n YCO+n M3219+20n
"m" and "n" in Table 3.2 represent the numerical values that correspond to the axis numbers.
<A273UHCPU
<A171SCPU> (8 axis specification)> <A273UHCPU (32 axis specification)>
Axis Axls Axis Axis Axis Axis
No. n No. n No. n No. n No. n No. n
1 0 1 0 1 0 9 8 17 16 25 24
2 2 2 1 2 1 10 9 18 17 26 25
3 4 3 2 3 2 11 10 19 . 18 27 . 26
4 6 4 3 4 3 12 11 20 19 28 27
5 4 5 4 13 12 21 20 29 28
6 5 6 5 14 13 22 21 30 29
7 6 7 6 15 14 23 22 31 30
8 7 8 7 16 16 24 23 32 31

* Calculate the device numbers that correspond to each axis when
using an A273UHCPU (32 axis specification) as follows.
Example: 32 axes used
M3200+20n (stop command) = M3200+20x31 = M3820
M3215+20n (servo OFF) = M3215+20x31 = M38356

POINTS!

(1) Internal relays for positioning control are not latched even inside the latch range.
In this manual, in order to indicate that internal relays for positioning are not latched, the
expression used in the text is "M1600 to M1999/M2400 to M3839".
(2) When the internal relays for positioning control are monitored with a peripheral device, the
following happens:
(a) With a peripheral device running on the GSV13PE/GSV22PE software package, the
internal relays for positioning control which are set in the latch range are displayed as
L1600 to L1999/L2400 to L3839.

3-4
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. __________________________________________________________________________________________________________________________|
3.1.1 Positioning start completed signal (M1600+20n/Xn0/M2400+20n)

(1) This signal comes ON when starting of positioning control of the axis
designated by the DSFRP/SVST instruction in the sequence program is
completed.

It does not come ON when positioning control starts due to a home
position return, JOG operation or manual pulse generator operation.

It can be used, for example, to read an M code when positioning is
started. (See Section 8.2.)

(2) The positioning start completed signal goes OFF at the leading edge
(OFF — ON) of the end signal OFF command (M1804+20n) or when
positioning is completed. '

At the leading edge (OFF — ON) of the end signal OFF command (M1804+20n)

v T / \4[ Iiwell time

DSFRP/SVST instruction

ON H
" Start reception flag (M2001+n) ™' OFE ON | N—
Positioning start completed OFF
signal (M1600+20n) ON
End signal OFF command OFF
(M1804+20n) "
When positioning is completedl
Dwell time

Positioning
VT / \ <Z/completet:i

t

DSFRP/SVST instruction

Start reception flag (M2001+n) ™!

Positioning start com'gleted
signal (M1600+20n)

Fig. 3.2 Positioning Start Completed Signal ON/OFF Timing

*1: The "n" in "M2001+n is a value corresponding to an axis humber, as shown in the table
below.

*2: The "n" in M1600+20n and M1804+20n indicates a numerical value corresponding to the
axis number, as indicated in the table below.

<When using A171SCPU>

Axis

No. n
1 0
2 1
3 2
4 3
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3.1.2 Positioning completed signal (M1601+20n/Xn1/M2401+20n)

(1)

(2)

This signal comes ON when positioning control of the axis designated
by the DSFRP/SVST instruction in the sequence program is completed.
It does not come ON when positioning control is started, or stopped part
way through, due to a home position return, JOG operation, manual
pulse generator operation, or speed control.

It does not come on when positioning is stopped part way through.

It can be used, for example, to read an M code on completion of
positioning. (See Section 8.2.)

The positioning completed signal goés OFF at the leading edge (OFF —
ON) of the end signal OFF command, or when a positioning control start
is completed.

At the leading edge (OFF — ON) of the end signal OFF command (M1804+20n)

DSFRP/SVST : N
instruction ON : (
Start reception flag OFF | | I

(M2001+20n)

v I / Dwell tily——————

t

L

ON
Positioning completed ~ OFF
signal (M1601+20n) "2 ON
End signal OFF OFF

command (M1804+20n) 2

When the next positioning control start is completed|

Positioning

v I Dwell timeY,:lpleted

Positioning start

DSFRP/SVST

> ¢

instruction

t RI :
ON H é :
Start reception flag OFF '

(M2001+20n) " ON
Positioning completed

i

signal (M1601+20n) "2

Fig. 3.3 Positioning Completed Signal ON/OFF Timing

*1: The “n" in "M2001+n is a value corresponding to an axis number, as shown in the table

below.

*2: The "n" in M1601+20n and M1804+20n indicates a numerical value corresponding to the

axis number, as indicated in the table below.

<When using A171SCPU>

Axis
No. n
1 0
2 1
3 2
4 3
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3.1.3 In-position signal (M1602+20n/Xn2/M2402+20n)

(1)

The in-position signal comes ON when the number of droop pulses in

~ the deviation counter enters the "in-position range" set in the servo

parameters.
It goes off when axis motion starts.

In-position signal ON

Number of Setting for in-
droop pulses / ‘ Yposition range

(M1602+20n)

OFF

()

An in-position check is performed in the following cases.
e When the servo power supply is switched on

¢ After automatic acceleration/deceleration is started during positioning
control

¢ After deceleration is started as a result of the JOG start signal going
OFF

When manual pulse generator operation is in progress

After the near-zero point dog comes ON during a home position return
After deceleration is started as a result of a stop command

When a speed change to a speed of "0" is executed

3.1.4 Command in-position signal (M1603+20n/Xn3/M2403+20n)

(1)

(2)

The command in-position signal comes ON when the absolute value of
the difference between the command position and the feed present value
enters the "command in-position range" set in the fixed parameters.

It goes OFF in the following cases.

When positioning control starts

When a home position return is executed

When speed control is executed

When JOG operation is performed

When manual pulse generator operation is performed

Command in-position checks are continually performed during position-
ing control.

Command in-position checks are not performed during speed control or
during speed control in speed/position switching control.

Command in-
position signal
(M1603+20n) OFF

Start of speed/ Switch from speed
Vv ‘ Command In-position setting ,,gjtion to position control

switching COmma_nd

control in-position
setting

t

‘

" Execution of command
in-position check

R U
T

Execution of command in-position check




3. POSITIONING SIGNALS

3.1.5 Speed control in progress signal (M1604+20n/Xn4/M2404+20n)

(1) The speed control in progress signal is ON during speed control and is
used to determine whether speed control or position control is currently
being executed.

In speed/position switching control, it remains ON until the switch from
speed control to position control is executed on receipt of the CHANGE
signal from an external source.

(2) The speed control in progress signal is OFF when the power is swnched
ON and during position control.

Speed/position
switching control | Speed control I | Position control |
CHANGE

Start of speed control  Start of positioning

Start of speed/position :
switching control

Speed C)ON
control in

t

T

OFF
'soirgor?gless ! Speed : Position !
(M1604+20n) w—control ;. control

3.1.6 Speed/position switching latch signal (M1605+20n/Xn5/M2405+20n)

(1) The speed/position switching latch signal comes ON when control is
switched from speed control to position control.
It can be used as an interlock signal to enable or disable changing of the
travel value in position control.

(2) The signal goes OFF when any of the following are started.
Position control

Speed/position switching control

Speed control

JOG operation

Manual pulse generator operation

CHANGE

Start
Start of speed/position . '
switching control H

Speed/position
switching latch
signal (M1605+20n)

CHANGE signal from OFF
external source




3. POSITIONING SIGNALS

3.1.7 Zero pass signal (M1606+20n/Xn6/M2406+20n)

This signal comes ON when the zero point is passed after the power to the
servo amplifier has been switched ON.

Once the zero point has been passed, the signal remains ON until the CPU
has been reset.

3.1.8 Error detection signal (M1607+20n/Xn7/M2407+20n)

1)

@)

The error detection signal comes ON when a minor error or major error
is detected and is used to determine whether or not errors have oc-
curred.

When a minor error is detected, the corresponding error code’! is stored
in the minor error code storage area (see Section 3.4.1). |

When a major error is detected, the corresponding error code 2 s stored
in the major error code storage area (see Section 3.4.1).

When the error reset signal (M1807+20n) comes ON, the error detection
signal goes OFF.

Minor error or major error detected

ON

Error detection
signal OFF
(M1607+20n) ON
Error reset
“signal
(M1807+20n)

OFF

*1: For details on the error codes when minor errors occur, see Appendix 2.2.
*2: For details on the error codes when major errors occur, see Appendix 2.3.

3.1.9 Servo error detection signal (M1608+20n/Xn8/M2408+20n)

(1)

(2)

The servo error detection signal comes ON when an error occurs at the
servo amplifier side (excluding errors that cause alarms, and emergency
stops)*1, and is used to determine whether or not servo errors have
occurred.

When an error is detected at the servo amplifier side, the corresponding
error code*1 is stored in the servo error code storage area.

The servo error detection signhal goes OFF when the servo error reset
signal (M1808+20n) comes ON, or when the servo power supply is
switched back on.

Servo error detection OFF
signal (M1608+20n)

Servo error reset
OFF signal OFF
(M1808+20n)

Servo error detected
ON

*{: For details on the error codes of errors detected at the servo amplifier side, see Appendix

2.4.

3-9
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L ____________________________________________________________________________________________________________________________________|
3.1.10 Home position return request signal (M1609+20n/Xn9/M2409+20n)

This signal comes ON when it is necessary to confirm the home position
address when the power is switched on or during positioning control.

(1) When not using an absolute value system

(a) The home position return request signal comes ON in the following
cases:

1) When the power is switched on, or the servo system CPU is reset.
2) During a home position return operation.

(b) The home position return request signal goes OFF when the home
position return operation is completed.

(2) When using an absolute value system
(a) The home position return request signal comes on in the following
cases:
1) During a home position return operation.
2) When a backup data (reference value) sum check error occurs
(when the power is switched on).

(b) The home position return request signal goes OFF when the home
position return operation is completed.

3.1.11 Home position return completed signal (M1610+20n/XnA/M2410+20n)

(1) The home position return completed signal comes ON when the execu-
tion of a home position return operation in accordance with a servo
program has been completed normally.

(2) 1t goes OFF when positioning is started, when JOG operation is started,
or when manual pulse generator operation is started.

(3) If an attempt is made to execute a near-zero-point dog home position
return while the home position return completed signal is ON, the “ZERO
RETURN START" error occurs, making it impossible to start the home
position return.

3.1.12 FLS signal (M1611+20n/XnB/M2411+20n)

(1) FLS signal is controlled by the ON/OFF status of the upper stroke end
limit switch input (FLS) to the A171SENC or A278LX from an external

source.
s Upper stroke end limit switch input OFF........ FLS signal: ON
» Upper stroke end limit switch input ON........... FLS signal: OFF

(2) The status of the upper stroke end limit switch input (FLS) when the FLS
signal is ON/OFF is indicated in the figure below.

FLS signal: ON FLS signal: OFF
A171SENC or A278LX A171SENC or A278LX
FLS FLS
FLS T = FLS
— coMm 1 COoM
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3.1.13 RLS signal (M1612+20n/XnC/M2412+20n)

(1) The RLS signal is controlled by the ON/OFF status of the lower stroke
end limit switch input (FLS) to the A171SENC or A278LX from an
external source.

o Lower stroke end limit switch input OFF......... RLS signal: ON
o Lower stroke end limit switch input ON........... RLS signal: OFF

(2) The status of the lower stroke end limit switch input (RLS) when the RLS
signal is ON/OFF is indicated in the figure below.

RLS signal: ON RLS signal: OFF
A171SENC or A278LX A1718SENC or A278LX
RLS RLS
RLS 22 RLS
— COM — COM

3.1.14 STOP signal (M1613+20n/XnD/M2413+20n)

(1) The STOP signal is controlled by the ON/OFF status of the stop signal
(STOP) sent to the A171SENC or A278LX from an external source.

¢ Stop signal OFF............. STOP signal: OFF
» Stop signal ON.............. STOP signal: ON

(2) The status of the external stop switch (STOP) when the STOP signal is
ON/OFF is indicated in the figure below.

STOP signal: ON STOP signal: OFF
A171SENC or A278LX A171SENC or A278LX
STOP STOP |
STOP —© STOP
— coMm — |‘—"T°°M

3.1.15 DOG/CHANGE signal (M1614+20n): when A171SCPU used

(1) The DOG/CHANGE signal is controlled by the ON/OFF status of the
near-zero-point dog input or the speed/position switching input
(DOG/CHANGE) sent to the A171SENC from an external source.

(2) Regardless of the “normally open contact input" and “normally closed
contact input" settings in the system settings, the DOG/CHANGE signal
comes on when the near-zero-point dog signal or change signal comes
ON.

(3) When "normally open contact input” is set in the system settings, near-
zero-point dog or CHANGE input occurs when the near-zero-point dog
or change signal comes ON, and when "normally closed contact input”
is set, near-zero-point dog or CHANGE input occurs when the near-zero-
point dog or change signal goes OFF.

3-11
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3.1.16 DOG signal (XnE/M2414+20n): when A273UHCPU (8/32-axis specification) is used

(1) The DOG signal is controlled by the ON/OFF status of the near-zero
point dog (DOG) notified to the A278LX from an external source.

(2) Regardless of the "normally open contact input" and "normally closed
contact input" settings in the system settings, the near-zero-point dog
signal comes ON when the near-zero-point dog comes ON, and goes
OFF when the near-zero-point dog goes OFF.

(3) When "normally open contact input” is set in the system settings, near-
zero-point dog input occurs when the near-zero-point dog comes ON,
and when "normally closed contact input" is set, near-zero-point dog
input occurs when the near-zero-point dog goes OFF.

3.1.17 Servo READY signal (M1615+20n/XnF/M2415+20n)

(1) The servo READY signal comes ON when the servo amplifiers con-
nected to each axis are in the READY status.

(2) The signal goes OFF in the following cases.
» When M2042 is OFF
¢ When no servo amplifier is installed
 When the servo parameters have not been set

¢ When the power supply module has received an emergency stop input
from an external source

¢ When the M1815+20n/YnF/M3215+20n signal comes ON and estab-
lishes the servo OFF status

e When a servo error occurs
For details, see Appendix 2.4 "Servo Errors"

(a) When an A171SCPU is used

A172B
A1718 A1718 | AIS /O /
CPU ENC module

W W

| POINTSl

(1) When an axis driven by an ADU becomes subject to a servo error,
the axes that go into the servo OFF status depend on the system
settings, as follows. (Applies only when using A273UHCPU (8/32
axis specification))

Setting for processing when

ADU servo error occurs "Servo OFF" axes

All axes in the system including the
one subject to servo error

Servo OFF of affected axis only | Only the axis subject to servo error

(2) When an axis driven by an MR-[ ]-B becomes subject to a servo
error, the affected axis only goes into the servo OFF status.

System servo OFF

3-12
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(b) When an A273UHCPU is used

CPU |LX DY |AM-20{ AM-20| AM-20

J@' ® E@J
MR- }8 @ Communication normal

S ADY si :
W W ervo READY signal: ON

A2788
AG1P [A273UH|A278 |A240 |A221 |A211 (A222 A230P/

3.1.18 Torque control in progress signal (M1616+20n/XDn/M2416+20n)
Signals for axes whose torque is being controlled are ON.

3.1.19 CHANGE signal (XD8+n/M2417+20n): When A273UHCPU (8/32-axis specification) is used

(1) The CHANGE signal is controlied by the ON/OFF status of the speed/po-
sition switching input (CHANGE) to the A278LX from an external source.

¢ Speed/position switching input OFF.......... CHANGE signal: OFF
¢ Speed/position switching input ON............ CHANGE signal: ON

(2) The status of the speed switching switch (CHANGE) when the CHANGE
signal is ON and OFF is indicated in the figure below.

CHANGE signal: ON CHANGE signal: OFF
A278LX A278LX
CHANGE CHANGE
—° CHANGE
— COM
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3.1.20 Stop command (M1800+20n/Yn0/M3200+20n)
(1) The stop command is a signal used to stop an axis that is currently being

driven and becomes effective at its leading edge (OFF — ON). (An axis
for which the stop command is ON cannot be started.)

ON
Stop  off
command
(M1800+20n) Stop command
for designated
Vi axis Control when
stop command
is OFF
Set speed [-------- e T
Stop \\
>t

Deceleration processing

It can also be used as the stop command when speed control is being
executed.
(For details on speed control, see Section 7.12 or Section 7.13.)

@)

Processing when the Stop Command Comes ON

Control Being
Executed

If Control is Being Executed

If Deceleration Stop Processing
is Being Executed

Position control

Speed control (I, 11}

JOG operation

The axis decelerates to a stop in
the deceleration time set in the
parameter block or servo program.

The stop command is ignored and
deceleration stop processing
continues.

Manual puise
generator operation

An immediate stop is executed,
with no deceleration processing.

Home position
return

(1) The axis decelerates to a stop in the deceleration time set in the
parameter block.
{2) A "stop during home position return® error occurs and the error

code (202) is stored in the minor error storage area for each axis.

POINTI

If a stop is executed by turning ON the stop command (M1800+20n/Yn0/
M3200+20n) during a home position return operation, re-execute the
home position return operation.

If the stop command came ON after the near-zero point dog came ON
in the home position return operation, first retract to a position before
the point where the near-zero point dog comes ON using JOG operation
or positioning, and then execute the home position return operation
again.
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3.1.21 Rapid stop command (M1801+20n/Yn1/M3201+20n)

The rapid stop command is a signhal used to rapidly stop an axis that is
currently being driven and becomes effective at its leading edge (OFF
— ON). (An axis for which the rapid stop command is ON cannot be
started.) '

(1)

ON

Rapid stop OFF

command
(M1801+20n) Rapid stop command
for designated axis
\' Control when
rapid stop com-
y—mand is OFF
Set speed [ -------y————————————————mre A - - — oo S N

Rapid stop processing

(2) The details of stop processing when the rapid stop command comes ON
are presented in the table below.

Processing when the Rapid Stop Command Comes ON

Control Being

Executed

If Control is Being Executed

If Deceleration Stop Processing
is Being Executed

Position control

Speed control (I, I1)

JOG operation

The axis decelerates to a stop in
the deceleration time set in the
parameter block or servo program.

Deceleration processing is
cancelled and rapid stop
processing executed instead.

Manual pulse

An immediate stop is executed,

with no deceleration processing.
(1) The axis decelerates to a stop in the rapid stop deceleration time
set in the parameter block.

(2) A "stop during home position return® error occurs and the error
code (203) is stored in the minor error storage area for each axis.

| generator operation

Home position
return

POINTI

If a stop is executed by turning ON the rapid stop command
(M1801+20n/Yn1/M3201+20n) during a home position return operation,
re-execute the home position return operation.

If the rapid stop command came ON after the near-zero point dog came
ON in the home position return operation, first retract to a position
before the point where the near-zero point dog comes ON using JOG
operation or positioning, and then execute the home position return
operation again.
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3.1.22 Forward JOG start command (M1802+20n/Yn2/M3202+20n) / Reverse JOG start command
(M1803+20n/Yn3/M3203+20n)

(1) While the sequence program keeps M1802+20n ON, JOG operation is
executed in the direction in which address numbers increase. When
M1802+20n is turned OFF, a deceleration stop is executed in the decel-
eration time set in the parameter block.

(2) While the sequence program keeps M1803+20n ON, JOG operation is
executed in the direction in which address numbers decrease.
When M1803+20n is turned OFF, a deceleration stop is executed in the
deceleration time set in the parameter block.

POINTI

Establish an interlock in the sequence program to make it impossible
for the forward JOG start command (M1802+20n/Yn2/M3202+20n) and
the reverse JOG start command (M1803+20n/Yn3/M3203+20n) to be
ON at the same time.

3.1.23 End signal OFF command (M1804+20n/Yn4/M3204+20n)
(1) The end signal OFF command is used to turn off the positioning start

completed signal (M1600+20n) and the positioning completed signal
(M1601+20n) by using the sequence program.

Dwell Dwell
time time
- - - t

ON

(o]
=4

Positioning start com- OFF
pleted signal (M1600+20n)

Positioning completed = OFF i\
signal (M1601+20n) ON
End signal OFF com-  OFF -

mand (M1804+20n)

—
]
]

POINTl

Do not turn the end signal OFF command ON with a PLS command.

If it is turned ON with a PLS command, it will not be possible to turn OFF
the positioning start completed signal (M1600+20n/Xn0/M2400+20n)

or the positioning completed signal (M1601+20n/Xn1/M2401+20n).
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3.1.24 Speed/position switching enable command (M1805+20n/Yn5/M3205+20n)

(1) The speed/position switching enable command is used to make the
CHANGE signal (signal for switching from speed to position control)
effective from an external source.

e ON......... Control switches from speed control to position control when
the CHANGE signal comes ON.
e OFF........ Control does not switch from speed to position control even

if the CHANGE signal comes ON.

Control does not switch from —>CHANGE CHANGE-«— Control switches from speed
speed control to position control control to position control be-
because M1805+20n is OFF. cause M1805+20n is ON.

t

Speed/position switch- OFF
ing enable command
(M1805+20n) l_l

CHANGE signal from OFF
external source

(o]
-4

3-17
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3.1.25 Limit switch output enable command (M1806+20n/Yn6/M3206+20n)

The limit switch output enable command is used to enable limit switch output.
s ON......... The limit switch output ON/OFF pattern can be output.
¢ OFF........ Limit switch output goes OFF.

3.1.26 Error reset command (M1807+20n/Y n7IM3207+20n)'

The error reset command is used to clear the minor error code or major error
code storage area of an axis for which the error detection signal has come
ON (M1607+20n: ON), and reset the error detection signal (M1607+20n).

ON
Error detection OFF | (\
(M1607+20n) N ON

Error reset (M1807+20n) OFF

Minor error code storage
area

O
Y

Major error code storage ‘ X . X 00
area

** . Error code

3.1.27 Servo error reset command (M1808+20n/Yn8/M3208+20n)*

The servo error reset command is used to clear the servo error code storage
area of an axis for which the servo error detection signal has come ON
((M1808+20n: ON), and reset the servo error detection signal (M1808+20n).

ON

Servo error detection ~ OFF
signal (M1608+20n) N ON
/

Servo error reset com- OFF
mand (M1808+20n)
Servo error code storage
area

= Y w

** . Error code

><____.____

POINT|

*: Do not turn the error reset command (M1807+20n/Yn7/M3207+20n)
or servo error reset command (M1808+20n/Yn8/M3208+20n) ON
with a PLS command.

If a PLS command is used, it will not be possible to reset the error
or servo error.

[REMARK]

For details on minor error code, major error code, and servo error code storage areas, see
Appendix 2.
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3.1.28 External STOP input/invalid when starting command (M1809+20n/Yn9/M3209+20n)

This signal is used to make external STOP signal input valid or invalid.
e ON......... External STOP input is set as invalid, and even axes for
which STOP input is currently ON can be started.
e OFF........ External STOP input is set as valid, and axes for which
STOP input is currently ON cannot be started.

POINTI

To stop an axis by external STOP input after it has been started with
the M1809+20n/Yn9/M3209+20n command ON, switch the STOP input
from OFF to ON (if STOP input is ON when the axis is started, switch
it from ON to OFF to ON).

3.1.29 Feed present value update request command (M181 2+20NYnCM321 2+20n)

This signal is used to set whether the feed present value will be cleared or
not when motion is started in speed/position switching control.
¢ ON......... The feed present value is updated, starting from when
motion is started.
The feed present value is not cleared on starting.
e OFF........ The feed present value is updated, starting from when
motion is started.
The feed present value is cleared on starting.

POINT

When motion is started with M1812+20n/YnC/M3212+20n, leave
M1812+20n ON until positioning control has been completed.

If M1812+20n/YnC/M3212+20n is turned OFF part way through, the
feed present value may not be reliable.

3.1.30 Servo OFF command (M1815+20n/YnF/M3215+20n)

The servo OFF command is used to establish the servo OFF status (free run
status).

e M1815+20n : OFF.....Servo ON

e M1815+20n: ON....... Servo OFF (free run status)
This command is not effective during positioning and should therefore be
executed on completion of positioning.

/A CAUTION

/N Turn the power supply at the servo side OFF before turning a servomotor by hand.
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3.1.31 FIN signal (M1819+20n/YC0+n/M3219+20n)

(1) This is a signal to stop the output of an M code.

(2) It goes OFF when the M code output in progress signal (M1619+20n)

goes OFF.

M code output

M code output in progress signal _OFF

ON

(M1619+20n)

FIN signal OFF

ON

(M1819+20n)

3.1.32 M code output in progress signal (M1619+20n/XC0+n/M2419+20n)

(1) This signal indicates that an M code is being output.

(2) To terminate M code output, turn the FIN signal (M1819+20n) ON.

(3) This signal goes OFF on input of a stop command, cancel signal, or skip

signal.
M code M >< M2 >< M3
I 1
| |
ON |
M code output in progress signal OFF [
(M1619+20n)
. ON
FIN signal OFF
(M1819+20n)

POINTSI

an M code is being output.

(1) The FIN signal and M code output in progress signals are used for
the purposes of the FIN signal wait function.

(2) The M code output in progress signal only becomes effective when
the FIN signal wait function is designated in a servo program. If this
function is not designated, the signal will not come ON even when
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3.2 Internal Relays (M)
An A171SCPU has 2048 internal relay/latch relay points from M/LO to
M/L2047, and an A273UHCPU (8/32 axis specification) has 8192 inter-
nal/latch relay points from M/LO to M/L.8191.
Of these, M2000 to M2047 are used for positioning control in the case of the
A171SCPU/A273UHCPU (8 axis specification), and M2000 to M2399 are
used for positioning control in the case of the A273UHCPU (32 axis specifi-
cation). The applications of these devices are indicated in the table below.
Table 3.3 Internal Relays
Device No.
Slanal Name A273UHCPU A273UHCPU Signal
9 A171SCPU (8 axls specification) |(32 axis specification)| Direction
sviz | sva22 $Vi3 S$V22 svis sV22
PC READY M2000 SCPUPCPU
M2001 (axis 1) M2001 (axis 1) M2001 (axis 1)
Start reception flag to to to
M2004 (axis 4) M2008 (axis 8) M2032 (axis 32) PCPU—SCPU
All-axis serve ON reception M2009 M2009 M2049
flag
Manual pulse generator M2012 M2012 to M2014 M2051 to M2053  |SCPU—PCPU
enhable flag _
JOG simultaneous start M2015 M2015 M2048
Speed switching point SCPU~PCPU
ee
designation flag* M2016 M2040 M2016 M2040 M2040
Start buffer full M2020 M2020 M2050
M2021 (axis 1) M2021 (axis 1) M2061 (axis 1)
Speed change flags to to to PCPU—-SCPU
M2024 (axis 4) M2028 (axis 8) M2092 (axis 32)
System setting error flag M2041
All axis servo start command M2042 SCPU-PCPU
Optional slot module error M2047
detection flag
Automatic deceleration in _ _ M2128t éaxus 1)
progress flag M2159 (axis32) | o o SCPY
M2240 (axis 1)
"Accepting speed change [0]" —_ —_ to
M2271 (axis 32)

POINTSI

(1) Internal relays for positioning control are not latched even inside

the latch range.

In this manual, in order to indicate that internal relays for position-
ing are not latched, the expression used in the text is "M2000 to

M2047".

(2) The range of devices allocated as internal relays for positioning
control cannot be used by the user even if their applications have

not been set.

(3) * : When using an A171S/A273UHCPU (8 axis specification), the
device number used for the speed switching point designation
flag is different for the SV13 and SV22.
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b ___________________________________________________________ ]

3.2.1 PC READY flag (M2000) ..... Signal sent from SCPU to PCPU

(1)

(2)

3)

This signal serves to notify the PCPU that the SCPU is normal. It is

switched ON and OFF by the sequence program. -

(a) While M2000 is ON, the positioning control or home position return
specified by the servo program, or the JOG operation or manual
pulse generator operation specified by the sequence program, can
be executed.

(b) While M2000 is OFF, and while the test mode for testing from a
peripheral device is effective (while the "in-test-mode flag" (M9075)
is ON), the control in (a) above will not be executed even if M2000
is turned ON. _

The fixed parameters, servo parameters, and limit switch output
parameters can only be changed using a peripheral device when M2000
is OFF. If an attempt is made to change this data while M2000 is ON, an
error will occur.

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 value storage

area. (See Section 4.4.)
4) The PCPU READY-completed flag (M9074) is turned ON.

(b) 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.

PC READY flag OFF

PCPU READY- OFF
completed flag

A
v

Positioning start ~ Deceleration to stop

A

A

\

(M2000) ON yd
A

\

(M9074) 1 The PCPU READY-completed flag
H (M9074) does not come ON because
deceleration Is in progress.

-

\ 4

| Servo parameters set in the servo
amplifiers, M codes cleared.
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(4) When M2000 is switched from ON to OFF, the following processing is
executed.
(a) Processing details
1) The PCPU READY-completed flag (M9074) is turned OFF.
2) The axis being driven is decelerated to a stop.

POlNTI

The PC READY flag (M2000) goes OFF when the servo system CPU is
in the STOP status.

When the RUN status is re-established, the status is the same as before
the STOP was executed.

ON

m2000 —OFF jL__L\

Switch from RUN to STOP Switch from STOP to RUN

-
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3.2.2 Start accept flag (M2001 to M2004/M2001 to M2008/M2001 to M2032) .....

PCPU to SCPU

A numerical value corresponding to an axis number is entered for the *n" in "M2001+n"*.

Signal sent from

<A273UHCPU
<A171SCPU> (8 axis specification)> <A273UHCPU (32 axis specification)>
is ]

No. | No. | Noo | ™ INoo| ™ [Noo| ™ |Noo| ™
1 0 1 0 1 0 9 8 17 16 25 24
2 2 2 1 2 1 10 9 18 17 26 25
3 4 3 2 3 2 11 10 19 18 27 26
4 6 4 3 4 3 12 11 20 19 28 27

5 4 5 4 13 12 21 20 29 28
6 5 6 5 14 13 22 21 30 29
7 6 7 6 15 14 23 22 31 30
8 7 8 7 16 15 24 23 32 31

(1) The start accept flag comes ON when the positioning start (DSFRP/
SVST) instruction is executed in the sequence program: use it as an

Fe=_—-

interlock to enable or disable execution of the DSFRP/SVST instruction.
Example ---------------cmmmm oo

: When requesting execution of the servo programs for positioning on axns 1 and axis 2,

/ DSFRP/SVST instruction execution request
¥ F
| M2001 M2003
X

' use the start accept flags in the way shown below.

DSFRP/SVST instruction execution

enabled/disabled specification

11 |
| A Al

s
Al

Axis 1 stant Axis 3 start
accept flag accept flag

(2) The start accept flag ON/OFF processing takes the following form.

(a) The start accept flag for the designated axis comes ON in response
to a DSFRP/SVST instruction, and goes OFF on completion of

positioning.

The start accept flag will also go OFF if positioning is stopped part

way through.

(However, if positioning is stopped part way through by a speed

change to speed 0, the start accept flag will remain ON.)

| Positioning completed normally I

\")
VAR

DSFRP/SVST

t

Positioning

completion DSFRP/SVST

Instruction \ON

instruction

Start acéept flag OFEE
(M2001+n)

I_ Start accept flag
(M2001+n)
1 Positioning

| completed (M1601

Positioning
completed (M1601+20n) ( ON
Positioning start

completed (M1600+20n)

I— Positioning start

IPositioning stopped part way throughl

I

N

Stopped part way through

 — Positioning :
: start [

ON !

1

|
OFF |, |
oFF /| '
on :

+20n)
OFF

completed (M1600+20n)
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L ]

(b) When positioning control is executed by turning ON the JOG opera-
tion command (M1802+20n or M1803+20n), the start accept flag
goes OFF when positioning is stopped by turning the JOG operation
command OFF.

(c) The start accept flag is ON while the manual pulse generator enable
flag (M2012: ON) is ON.
The start accept flag is OFF while the manual pulse generator enable
flag (M2015: OFF) is OFF,

/A CAUTION

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

o If a start accept flag that is ON is switched OFF with the sequence program or a peripheral
device, no error will occur but the positioning operation will not be reliable. Depending on
the type of machine, it might operate in an unanticipated manner.

« If a start accept flag that is OFF is switched ON with the sequence program or a peripheral
device, no error will occur at that time, but the next time an attempt is made to start the
axis an error will occur during a start accept flag being ON and the axis will not start.

(d) The start accept flag is ON during a present value change initiated
by a DSFLP instruction. It goes OFF on completion of the present
value change.

3
DSFLP instruction )—l

ON ) Goes OFF on completion of
OFF Present value change I: present value change processing

| Processing in progress |
e »|

Start accept instruction
(M200n)

(3) When M2000 is OFF, execution of a DSFRP/SVST instruction causes
the start accept flag to come ON; the flag goes OFF when M2000 comes
ON.

ON

OFF

PC READY (M2000)

DSFRP/SVST instruction 1 4 LN
orr (¢ __Jr———'
Stant accept flag
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3.2.3 All axis servo start accept flag (M2009) ..... Signal sent from PCPU to SCPU

The all axis servo start accept flag serves to notify that servo operation is

possible.
eON........ The servomotor can be driven.
e OFF ....... The servomotor cannot be driven.
ON
All axis servo stant OFF
accept flag (M2009)
ON

All axes servo start 0FF|
command (M2042)

o)
Servo ON &l/ \I_

3.2.4 Manual pulse generator enable flag (M2012/M2012 to M2014/M2051 to M2053) ..... Signal sent
from SCPU to PCPU

The manual pulse generator enable flags set the enabled or disabled status
for positioning with the pulse input from the manual puise generators
connected to P1*/P1 to P3* of the A171SENC/A273EX.

sON......... Positioning control is executed in accordance with the input
from the manual pulse generators.

e OFF ....... Positioning with the manual pulse generators is not possible
because the input from the manual pulse generators is
ignored.

*. For details on the P1 connector of the A171SENC, refer to the A171SCPU Motion Controller
User's Manual.
For details on the P1 to P3 connectors of the A273EX, refer to the A273UHCPU (8/32 axis
specification) Motion Controller User’s Manual.

3.2.5 JOG simultaneous start command (M2015/M2015/M2048) ..... Signal sent from SCPU to PCPU

(1) When M2015 is turned ON, JOG operation is simultaneously started on
the axes for which JOG operation is to be executed (of axes 1 to 4) as
set in the JOG operation simultaneous start axis setting register
(D1015).

(2) When M2015 is turned OFF, motion on the axis currently executing JOG
operation decelerates to a stop.
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3.2.6 Speed switching point designation flag (M2016, M2040) ...... Signal sent from SCPU to PCPU
A273UHCPU A273UHCPU
CPU Model A1718CPU (8 axis specification) | (32 axis specification)
0S SV13 Sv22 SVi3 sv22 A K] SV22
Device No. M2016 M2040 M2016 M2040 M2040

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 M2016 ON before the start of constant speed control (before
the servo program is started using the DSFRP/SVST instruction), control
can be executed with a speed change at the start of the pass point.

[M2016 OFF | [ M2016 ON |
v v
1
1
|
I 1
1 1
I : et | : Pt
|
| : : :
Pass points In con- ! ! Pass points in con- ! !
(here, & spoed change [ prlpe|ps]pe] (o sopoedchangs [ptlrpafrs]ee
Is designated at P3) | | Is designated at P3) . b
| : Speed switchl QEFJON I I
Speed switching ! ! peed switching 1 1
point designation flag OFF i . point designation flag B
(M2016) ! : (M2016) ! :
DSFRP/SVST T T DSFRP/SVST ! !
Instruction ON 1 ) instruction ON i
Start accept flag | Start accept flag |
(M2001+n) (M2001+n)

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

3.2.7 Start buffer full (M2020/M2020/M2050) ... Signal sent from PCPU to SCPU
(1) This signal comes on when 16 or more requests (A171S) or 64 or more
requests (A273UH) have been issued simultaneously to the PCPU by
means of position start (DSFRP/SVST) instructions and/or control
change (DSFLP) instructions in the sequence program.

(2) Reset M2020 by using the sequence program.
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3.2.8 Speed change flags (M2021+n/M2021+n/M2061+n) ..... Signal from PCPU to SCPU

A numerical value corresponding to an axis number is entered for the “n* in “M2001+n".

<A273UHCPU
<A171SCPU> (8 axis specification)> <A273UHCPU (32 axis specification)>
Axis Axis Axis Axis Axis Axis
No. | " No. | " No. | " I No. | ™ [ No. [ ™ | No. [ "
1 0 1 0 1 0 9 8 17 16 25 24
2 2 2 1 2 1 10 9 18 17 26 25
3 4 3 2 3 2 11 10 19 18 27 26
4 6 4 3 4 3 12 11 20 19 28 27
5 4 5 4 13 12 21 20 29 28
6 5 6 5 14 13 22 21 30 29
7 6 7 6 15 14 23 22 31 30
8 7 8 7 16 15 24 23 32 31
The speed change flags come ON when a speed change is executed in
response to a control change (DSFLP/CHGYV) instruction in the sequence
program: use them for interlocks in speed change programs.
ON
OFF
Speed change command
Delay due to sequence program
DSFLP instruction
( ON
OFF
Speed change flag 151016 o
oiéms ! ! !
_,E_,:‘_: Speed
Set speed F----- ! '_f_i\/______\ Speed after
P \i \ / speed change
] \
AN
‘\
7 . ‘I
Speed change completed
3.2.9 System setting error flag (M2041) ..... Signal sent from PCPU to SCPU

When the power is switched ON, or when the servo system CPU is reset, the
system setting 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).

sON ......... Error

* OFF ....... Normal

(1) When using an A273UHCPU (8/32 axis specification), if an error occurs
the cause of the error is indicated by the LEDs on the front of the CPU.
When using an A171SCPU, if an error occurs the ERROR LED on the
front of the CPU lights. It is possible to check the history of errors that
have occurred by using a peripheral device (peripheral device running
the GSV13PE/GSV22PE software).

3-28
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(2) When M2041 is ON, positioning cannot be started. You must eliminate
the cause of the error and switch the power back ON, or reset the servo
system CPU.

Even if a module is loaded at a slot set as "NO USE" in the system setting data set with a
peripheral device, that slot will be regarded as not used.

3.2.10 All axes servo start command (M2042) ..... Signal from SCPU to PCPU

The all axes servo start command is used to enable servo operation.

(1) Servo operation enabled ..... M2042 is turned ON while the servo OFF
signal (YnF) is OFF and there is no servo
error.

(2) Servo operation disable ..... o M2042 is OFF
¢ The servo OFF signal (YnF) is ON
* Servo error

ON
All axes servo start OFF 5_
command (M2042) ON
All axis servo start \
OFF
accept command ‘
(M2009)
\|

Servo ON —

POINT]

(1) Once M2042 has been turned ON, it will not go OFF even if the
CPU is set in the STOP status.
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3.2.11 Optional slot module error detection flag (M2047) ..... Signal from PCPU to SCPU

(1) When using an A171SCPU
This flag is used to determine whether the status of modules mounted
to the main base unit and extension base units is "normal” or "abnormal”.
sON ......... When mounted module is abnormal
e OFF ....... When mounted module is normal
The module information when the power is switched ON and module
information after the power has been switched ON are always checked
and errors are detected.
(a) When M2047 comes ON, the ERROR LED of the A171SCPU lights.

(b) Use the sequence program to execute the appropriate processing
(stopping the driven axis, establishing the servo OFF status) when
an error occurs.

(2) When using an A273UHCPU (8/32 axis specification)

This flag is used to determine whether the status of modules mounted
to base units or motion extension base units is "normal” or "abnormal".
¢ ON....... When the mounted module is abnormal

e OFF ....... When the mounted module is abnormal

The module information when the power is switched ON and module
information after the power has been switched ON are continually
checked and errors detected.

(a) When M2047 comes ON, the LED indicator on the A273UHCPU

displays the following message.

“SLO 0 UNIT ERROR®

1/0 slot No. (0 to 7)
Base unit No. (0: main base 1: motion extension base)

(b) Use the sequence program to execute the appropriate processing
(stopping the driven axis, establishing the servo OFF status) when
an error occurs.



3. POSITIONING SIGNALS

3.2.12 Automatic deceleration in progress flag (M2128 to M2159): when using an A273UHCPU (32
axis specification) ..... Signal sent from PCPU to SCPU

This signal is ON during automatic deceleration processing in position control
or position follow-up control.

(1) This flag is 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 normal start completion, regardless of the control
mode used. '

(3) The automatic deceleration flag does not come ON in the following
cases.

» During deceleration caused by turning the JOG signal OFF,
¢ During manual pulse generator operation

e When deceleration is started part way through positioning due to a stop
command or stop cause.

¢ When the travel value is 0

v

¥
]
t
]

—-_———

j

Automatic deceleration flag * QE-"

OFF

*: The automatic deceleration flags are tabled below.

Axis NoJ Device No. |Axis No.| Device No. |Axis No.| Device No. |{Axis No.] Device No.
1 M2128 9 M2136 17 M2144 25 M2152
2 M2129 10 M2137 18 M2145 26 M2153
3 M2130 11 M2138 18 M2146 27 M2154
4 M2131 12 M2139 20 M2147 28 M2155
5 M2132 13 M2140 21 M2148 29 M2156
6 M2133 14 M2141 22 M2149 30 - M2157
7 M2134 15 M2142 23 M2150 31 M2158
8 M2135 16 M2143 24 M2151 . 32 M2159

In the SV22 virtual mode, this flag becomes the flag for the virtual servomotor axis.
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3.2.13 Speed change "0" accept flag : when A273UHCPU (32 axis specification) is used ..... Signal
sent from PCPU to SCPU

The speed change "0" accept flag is ON while a request for a speed change
to speed "0" is being accepted.

It comes ON when a request for a speed change to speed "0" is accepted
while an axis is being driven. After that, it will go OFF if a request for a speed
change to a speed other than "0" is accepted, or on stop completion due to a

stop cause.
—1 Deceleration to a stop on acceptance
[ Speed change "0 | speed "0" speed change request
Positioning will be resumed in response
\' Vi to a speed change to a speed other
s than "0".
E / V2
! Speed !
i change Vz E
i 3 : i t
5 i i
Start accept flag —+ EON 5 E L—-
Speed change "0" ofFf} ‘ } ;
accept flag* :
Positioning {
completed

*: The speed change "0" accept bflags 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 M2267
5 M2244 13 M2252 21 M2260 29 M2268
6 M2345 14 M2253 22 M2261 30 M2269
7 M2246 15 M2254 23 M2262 31 M2270
8 M2247 16 M2255 24 M2263 32 M2271

(1) If a start accept flag (M2001 to M2032) is ON even though positioning is stopped, itindicates
that a request for a speed change to speed "0" has been accepted. Check this with the
speed change "0" accept flag.

(2) When interpolation is performed, a number of flags corresponding to the number of axes on
which interpolation is performed are set.

(3) In the following cases, a request for a speed change to speed "0° is invalid.
¢ After deceleration due to JOG OFF i
» During manual pulse generator operation
» After the start of automatic deceleration in positioning
* After deceleration due to a stop cause

(4) In the SV22 virtual mode, this flag becomes the flag for the virtual servomotor axis.
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(1) If arequest for a speed change to a speed other than "0" is issued during
deceleration to a stop initiated by a speed change to speed "0", this flag

goes OFF.
|§Eeed change to s
Vv Vv
1 >t
Start accept flag i
Speed change "0" OFFi l
accept flag*

(2) This flag goes OFF when a stop cause occurs after acceptance of a
request for a speed change to speed "0".

eed "0"

|§peed change to s

| Stoé cause |

Start accept flag ———+

Speed change "0" OFF
accept flag*

(3) Ifthe speed change to speed "0" occurs after automatic deceleration has
started, the speed change "0" accept flag will not come ON.

Start of automatic deceleration

[ Speed change to speed "0" |

1

Start accept flag

Speed change *0" (OFF)

accept flag*
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(4) During position follow-up control, the speed change "0" accept flag will
come ON even if the speed change to speed 0 occurs after automatic
deceleration to the command address has started.

(Command address PD Start of automatic deceleration
v Vi
T
Start accept flag E i
{ON i
Speed change "0" 0FF+ +
accept flag*

(1) During position follow-up control also, if the command address is changed while the speed
change to speed 0" is being accepted, the relevant positioning will not be executed.
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3.3 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 3.4.

Table 3.4 Special Relays

Device No. Signal Name Signal Direction
M9073 WDT error flag
M9074 PCPU READY-completed flag
M8075 In-test-mode flag
M9076 External emergency stop input flag
M9077 Manual pulse generator axis setting error flag
M9078 Test mode request error flag
M9079 Servo program setting error flag

PCPU - SCPV

3.3.1 WDT error flag (M9073) ..... Signal sent from PCPU to SCPU

This flag comes 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 on the driven axis.

When the WDT error flag has come ON, reset the servo system CPU with the
key switch. :

If M9073 remains ON after resetting, there is a fault at the PCPU side.

The error cause is stored in the PCPU error cause storage area (D9184)
(see Section 3.5.2).

3.3.2 PCPU READY-completed flag (M9074) ..... Signal sent from PCPU to SCPU

This flag is used to determine whether the PCPU is normal or abnormal from
the sequence program.

(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 if no error is detected the PCPU READY-completed flag
comes ON. The servo parameters are written to the servo amplifiers and
the M codes are cleared.

(2) When the PC READY flag (M2000) goes off, the PCPU READY-com-
pleted flag also goes OFF.

PC READY flag t
(M2000)

PCPU READY-com-
pleted flag (M2074)

Writing of servo
: parameters to servo
R { amplifiers

! Clearance of M codes
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3.3.3 In-test-mode (M9075) ..... Signal from PCPU to SCPU

(1) This flag is used to determine whether or not a test mode established
from a peripheral device is currently effective. Use it, for example, for
an interlock effective when starting a servo program with a DSFRP/SVST
instruction in the sequence program.

e ON ........ When the test mode is not in effect
e OFF ....... When the test mode is in effect

(2) If a test mode request is issued from a peripheral device but the test
mode is hot established, the test mode request error flag (M9078) comes
ON. -

3.3.4 External emergency stop input flag (M9076) ..... Signal from PCPU to SCPU

This flag is used to check the ON or OFF status of external emergency stop
signal input at the EMG terminal.

sON........ External emergency stop input is ON
e OFF ....... External emergency stop input is OFF

3.3.5 Manual pulse generator axis setting error flag (M9077) ..... Signal sent from PCPU to SCPU

(1) This flag is used to determine whether the setting in the manual pulse
generator axis setting register (D1012) is normal or abnormal.
esON........ When D1012 is normal
¢ OFF ....... When D1012 is abnormal

(2) When M9077 comes ON, the error contents are stored in the manual
pulse generator axis setting error register (D9187).
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3.3.6 Test mode request error flag (M9078) ..... Signal sent from PCPU to SCPU

(1) This flag comes ON if the test mode is not established when a test mode
request is sent from a peripheral device.

(2) When M9078 comes ON, the error contents are stored in the test mode
request error register (D9188).

POINTSI

(1) When an emergency stop signal (EMG) is input during positioning,
the feed present value is advanced within the rapid stop decelera-
tion time set in the parameter block. At the same time, the servo
OFF status is established because the all axes servo start command
(M2042) goes OFF. When the rapid stop deceleration time has
elapsed after input of the emergency stop signal, the feed present

value returns to the value at the point when the emergency stop was
initiated.

(2) If the emergency stop is reset before the emergency stop decelera-
tion time has elapsed, a servo error occurs.

(3) 1If you do not want to establish the servo ON status immediately after
an emergency stop has been reset, include the following section in
the sequence program.

All axes servo start command
executio'nl signal

I [PLS MO }—
MO
I [SET M2042 —

3.3.7 Servo program setting error flag (M90789) ..... Sighal from PCPU to SCPU

This flag is used to determine whether the positioning data of the servo
program designated by a DSFRP/SVST instruction is normal or abnormal.

e OFF........ Normal

e ON ......... Abnormal
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... |
3.4 Data Registers (D)

An A171SCPU has 1024 data register points from DO to D1023, and an
A273UHCPU (8/32 axis specification) has 8192 data register points from DO
to D8191.

In the case of an A171SCPU or A273UHCPU (8 axis specification), the 224
points from D800 to D1023, and in the case of an A273UHCPU (32 axis
specification) the 800 points from DO to D799, are used for positioning control,
and the applications of these devices are shown in the following table.

<A171SCPU> Table 3.5 Data Registers
D:‘v‘:ce Signal Name D:lv‘:eo i Signal Name
D First data register number
?: 0 Axis 1 monitoring ‘1‘ l—  Feed presentvalue % D1012 Setting register for axis number controlled with
data 2 manual pulse generator
D819 sl Actual prasent value %
D820 ; —  Deviation counter value - %
Axis 2 monitoring [ Minor error code
D;%,g data 7 Majorenorcess | | D1013 |Unusable
8 Servo error code
9| _ Travel value whon the near- _L |
10 2zero point dogis ON H
D840 . 11 Home position retum second travel value
to dAX:S 3 monitonng 12 Executed program number D1014 |Unusable
D859 ata 13 M code
14 Torque limit value
:: [— Travel value change register %
D?GO Axis 4 monitoring 17| Actual presentvalue when _L | JOG operation simultaneous start axis setting
0 data 18 STOP ls Input H D101§ register
0879 19 For constant speed control
D?:O Unusable D1016 1 pulse input magnification setting register of
D959 manual pulse generator for axis 1

D960 |Axis 1 control
to change data D1017
D965 |[storage area

1 pulse input magnification setting register of
manual pulse generator for axis 2

- D966 | Axis 2 control 1 pulse input magnification setting register of

to change data - First data register number D1018
D971 |storage area 0 [ Presentvaius change L] manual pulse generator for axis 3
1 register H
2L Speed change register L
D972 |Axis 3 control 3 H . P .
af L 1 pulse input magnification setting register of
to change data 8 YOG spoed eting reaie " D1019 manual pulse generator for axis 4

D977 |storage area

D978 |Axis 4 control D1020
to change data to Unusable
D983 |[storage area D1023
D9s4
to Unusable
D1007
D1008
to Limit switch output disable setting
D1009 :
D1010
to Unusable
D1011
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<A273UHCPU
(8 axis specification)> Table 3.6 Data Registers
D:q‘g“ Signal Name D:"::” Signal Name
D?SO Axis 1 monitoring D1012 Setting register for axis humber controlled with
D819 data manual puise generator 1
D?:O Axis 2 monitoring D1013 Setting register for axis number controlled with
D8ag data manual pulse generator 2
First data register number
D?:O Axis 3 monitoring °l—  Foedpresentvane =1 | D1014 Setting register for axis number controlled with
data 1 H manual pulse generator 3
D859 : p— Actual present value —:"-
4 L
D860 | svie 4 monitoring g [ Devistion countervalie -1 D JOG operation simultaneous start axis setting
D;o79 data 61  Minorerrorcods | 1018 register
7 Major error code
8 Seivo error code
D880 : © | __ Travel value when the near- _L |
to Axis 5 monitoring 10 zoropoint dogls ON "y D1016 1 puise input magnification setting register of
D899 data :; mEmmw manual pulse generator for axis 1
(ool program number
13 M code
D900 . . 14 Torgue Uimit value ae . .
to Axis 6 monitoring 18] el value change regeter ] | D1017 1 puilse input magnification set_tlng register of
data 18 H manual pulse generator for axis 2
D919 1 17— Aewdg;::v;l:mlu:mon L]
18 s Input H
. p P .
D?:O Axis 7 monitoring 191_For consiant speed conto D1018 1 puise input magnification setting register of
D939 data manual puise generator for axis 3
Df:O Axis 8 monitoring D1019 1 pulse input magnification setting register of
data manual pulse generator for axis 4
Dgsg
Dfoeo 2::‘1 ::::r:l D1020 1 pulse input magnification setting register of
9 manual puise generator for axis 5
D965 |[storage area
05:066 2:;::3:::" D1021 1 pulse input magnification setting register of
D971 |storage area manual pulse generator for axis 6
D?°72 g’:;sn; :g::':' D1022 1 pulse input magnification setting register of
D977 |storage area manual pulse generator for axis 7
D?ZS 2:;;:32:’:‘ F':“ d‘““:"g’?‘:' ":"““" | biozs 1 puise input magnification setting register of
resent value change
D983 |storage area e Mool 9 = manual pulse generator for axis 8
. 2] L]
D984 |Axis 5 control s ool I w
to change data § [ 400 speed seting register -4

D989 [storage area

D990 [Axis 6 control
to change data
D995 |[storage area

D996 |Axis 7 control
to change data
D1001 |[storage area

D1002 |Axis 8 control
to change data
D1007 |storage area

D1008
to Limit switch output disable setting
D10o11
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<A273UHCPU
(82 axis specification)> Table 3.7 Data Registers
D:'\::::e Signal Name D;‘gfe Signal Name Data Register Names
Do D320
to Axis 1 monitoring data to Axis 17 monitoring data
D19 D339
D20 D340
to Axis 2 monitoring data to Axis 18 monitoring data
D39 D359
D40 D360
to Axis 3 monitoring data to Axis 19 monitoring data
D59 D379
Dé60 D380
to Axis 4 monitoring data to Axis 20 monitoring data
D79 D399
D8o D400
to Axis 5 monitoring data to Axis 21 monitoring data
D99 D419
D100 D420
to Axis 6 monitoring data to Axis 22 monitoring data
D119 D439
D120 D440 First data register number
to Axis 7 monitoring data to Axis 23 monitoring data o[ reedprosentvaiie -l
D139 D459 1 H
: — Actual present value —:"
D140 D460 4 L
to  |Axis 8 monitoring data to  |Axis 24 monitoring data g [ Deviation countervalue 1
D159 D479 8 Minor error code
71 Majoremorcode =~ |
D160 D480 8 Servo error code
to Axis 9 monitoring data to Axis 25 monitoring data :,_H_mm.'.o:..r:?';h.n ,,.::v:.wi
D179 D499 1 Zero point dog is ON H
12 Executed program number
D180 D500 :: Tor u': I‘::I’t.vduo
to Axis 10 monitoring data to Axis 26 monitoring data 15[ For constant speed control
D199 D519 :; — Travel value change register —:
D200 D520 18] Actunlg:;:;h{llu:vﬂ\m L]
9 In|
to Axis 11 monitoring data to Axis 27 monitoring data 1 = .
D219 D539
D220 D540
. to Axis 12 monitoring data to Axis 28 monitoring data
D239 D559
D240 D560
to Axis 13 monitoring data to Axis 29 monitoring data
D259 D579
D260 D580
to Axis 14 monitoring data to Axis 30 monitoring data
D279 D599
D280 D600
to Axis 15 monitoring data to Axis 31 monitoring data
D299 D619
D300 D620
to Axis 16 monitoring data to Axis 32 monitoring data
D318 D639




3. POSITIONING SIGNALS

<A273UHCPU
(32 axis specification)> Table 3.7 Data Registers (Continued)
Device Device
No Signal Name No Signal Name Data Register Names
D640 |Axis 1 JOG speed data D672 |Axis 17 JOG speed data
D641 |storage area D673 |[storage area
D642 |Axis 2 JOG speed data D674 ]Axis 18 JOG speed data
D643 |storage area D675 |storage area
D644 |Axis 3 JOG speed data D676 |Axis 19 JOG speed data
D645 |storage area D677 |storage area
D646 |[Axis 4 JOG speed data D678 |Axis 20 JOG speed data
D647 |storage area D679 |storage area
D648 |Axis 5 JOG speed data D680 |Axis 21 JOG speed data
D649 |storage area D681 |[storage area
D650 |Axis 6 JOG speed data D682 |Axis 22 JOG speed data
D651 |storage area D683 |storage area
D652 |Axis 7 JOG speed data D684 Axis 23 JOG speed data
D653 |[storage area D685 |storage area First data register number
? I—— JOG speed setting register -l'_“-l
D654 [Axis 8 JOG speed data D686 |Axis 24 JOG speed data
D655 |[storage area D687 |storage area
D656 |Axis 9 JOG speed data D688 |Axis 25 JOG speed data
D657 |storage area D689 |storage area
D658 |{Axis 10 JOG speed data D690 |Axis 26 JOG speed data
D659 |[storage area D691 |storage area
D660 |Axis 11 JOG speed data D692 |Axis 27 JOG speed data
D661 |[storage area D693 |[storage area
D662 |Axis 12 JOG speed data D694 |Axis 28 JOG speed data
D663 [storage area D695 |[storage area
D664 |Axis 13 JOG speed data D696 |Axis 29 JOG speed data
D665 |[storage area D697 |[storage area
D666 |Axis 14 JOG speed data D698 |Axis 30 JOG speed data
D667 |storage area D699 |storage area
D668 |Axis 15 JOG speed data D700 |Axis 31 JOG speed data
D669 |[storage area D701 |storage area
D670 |Axis 16 JOG speed data D702 |Axis 32 JOG speed data
D671 |storage area D703 |storage area
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<A273UHCPU
(32 axis specification)> Table 3.7 Data Registers (Continued)
Device Device
No. Signal Name No. Signal Name
D704 1 pulse input magnification setting register of
to Unusable D737 - ting reg
manual pulse generator for axis 18
D709
DZJO JOG operation simultaneous start axis setting D738 1 pulse input magnification setting register of
D713 register manual pulse generator for axis 19
D714 |Setting register for axis number controlled with D739 1 pulse input magnification setting register of
D715 |manual puise generator 1 manual pulse generator for axis 20
D716 |Setting register for axis number controlled with D740 1 pulse input magnification setting register of
D717 |manual pulse generator 2 manual pulse generator for axis 21
D718 |Setting register for axis number controlied with D741 1 pulse input magnification setting register of
D719 |manual pulse generator 3 manual pulse generator for axis 22
D720 1 pulse input magnification setting register of D742 1 pulse input magnification setting register of
manual pulse generator for axis 1 manual pulse generator for axis 23
D721 1 puise input magnification setting register of D743 1 pulse input magnification setting register of
manual pulse generator for axis 2 manual pulse generator for axis 24
D722 1 pulse input magnification setting register of D744 1 pulse input magnification setting register of
manual pulse generator for axis 3 manual pulse generator for axis 25
D723 1 pulse input magnification setting register of D745 1 pulse input maghnification setting register of
manual puise generator for axis 4 manual pulse generator for axis 26
D724 1 pulse input magnification setting register of D748 1 pulse input magnification setting register of
manual pulse generator for axis 5 manual pulse generator for axis 27
D725 1 pulse input maghnification setting register of D747 1 pulse input magnification setting register of
manual pulse generator for axis 6 manual pulse generator for axis 28
D726 1 pulse input magnification setting register of D748 1 pulse input magnification setting register of
manual pulse generator for axis 7 manual pulse generator for axis 29
D727 1 pulse input magnification setting register of D749 1 pulse input magnification setting register of
manual pulse generator for axis 8 manual pulse generator for axis 30
D728 1 pulse input magnification setting register of D750 1 pulse input maghnification setting register of
manual pulse generator for axis 9 manual puise generator for axis 31
D729 1 pulse input magnification setting register of D751 1 pulse input magnification setting register of
manual pulse generator for axis 10 manual pulse generator for axis 32
D730 1 pulse input magnification setting register of D752* Manual pulse generator 1 (P1) smoothing
manual pulse generator for axis 11 maghnification setting area
D731 1 pulse input magnification setting register of D753 Manual pulse generator 2 (P2) smoothing
manual pulse generator for axis 12 maghnification setting area
D732 1 pulse input magnification setting register of D754* Manual pulse generator 3 (P3) smoothing
manual pulse generator for axis 13 maghnification setting area
D733 1 pulse input magnification setting register of DZ: 5 Unusable
manual pulse generator for axis 14
D759
1 pulse input magnification setting register of D760
D734 : to Limit switch output disable setting
manual pulse generator for axis 15 D775
1 pulse input magnification setting register of D776*
D735 manual pulse generator for axis 16 Dt7°91 Limit switch output status storage area
D736 1 pulse input magnification setting register of 0732* Servo amplifier type
manual pulse generator for axis 17 D799 P yp

*: Treated as a special register in this manual. For details, see Section 3.5.

3-~-42
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3.4.1 Monitoring data area (D800 to D879/D800 to D959/D0 to D639) ..... Data sent from the PCPU to
the SCPU

The monitoring data area is used by the PCPU to store data such as the feed
present value during positioning control, the actual present value, and the
number of droop pulses in the deviation counter.

It can be used to check the positioning control status using the sequence
program.

The user cannot write data into the monitoring data area (with the exception
of the travel value register).

For details on the delay time between a positioning device (input, internal
relay, special relay) going ON or OFF and storage of data in the monitor data
area, see APPENDIX 7 "Processing Times".

<A171SCPU> Table 3.8 Monitoring Data Areas

Names Axis 1 Axis 2 Axis 3 Axis 4
Feed present value D801,D800|D821,D0820|D841,D0840|D861,D860
Actual present value D803,D802 | D823,D0822|D843,D842|D863,D862
Deviation counter value D805,D804 | D825,D824 | D845,D844 | D865,D864
Minor error code D806 D826 D846 D866
Major error code D807 D827 D847 D867
Servo error code D808 D828 D848 D868
Travel ‘g",'q“e after near-zero pointdog | pg44 paog | D830,0829 | D850,D849 | D870,0869
Home position return second travel value D811 D831 D851 D871
Executed program number D812 D832 D852 D872
M code D813 D833 D853 D873
Torque limit value D814 D834 D854 D874
Travel value change register D816,0815|D836,D835|D856,D855|D876,D875
Actual present value when STOP is input (D818,0817|D838,D837|D858,D857|D878,D877

Constant speed control data set pointer D819 D839 D859 D879
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<A273UHCPU

(8 axis specification)> Table 3.9 Monitoring Data Areas _
Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8

Feed present value  |D801,D800|D821,0820|D841,0840|D861,0860|D881,0880|D901,0900|D921,0920|D941,D940

Actual present value |D803,D0802|D823,D822|D843,D842|D863,D862|D883,D882|D903,0902 |D923,0922|D943,0942

‘?:I‘l’jf"m“ counter D805,D0804 | D825,D824 |D845,D844|D865,D864 |D885,D884 |D905,0904 |D925,0924 | D945, D944

Minor error code D806 D826 D846 D866 D886 D906 D926 D946

Major error code D807 D827 D847 D867 D887 D907 D927 D947

Servo error code D808 D828 D848 D868 D8ss D908 D928 D948

Travel value after

near-zero point dog  [D810,D809|D830,D829|D850,D0849|D870,D869 |D890,D889|D910,0909 |D930,D0929{D950,0949

comes ON

Home position return

cocond travel value D811 D831 D851 D871 D891 D911 D931 D951

Executed program D812 D832 D852 D872 D892 D912 D932 D952

number

M code D813 D833 D853 D873 D893 D913 D933 D953

Torque limit value D814 D834 D854 D874 D894 D914 D934 D954

I;;i";:a:’a'”e change |hg16,D815|D836,0835 |D8s6,0855|D876,0875|D89s,D895|Do16,0915|Do3s, Dess5|Dos6,DYS55

Actual present value

when STOP is input | 0818:D817 | D838,D837 | D858,D857 D878,D677 | D898, D897 | D918,D917 | D938,D937 | D958.D959

Constant spesd

control data set D819 D839 D859 D879 D899 D919 D939 D959

pointer
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<A273UHCPU (32 axis specification)>

Table 3.10 Monitoring Data Areas

when STOP is input

Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
Feed present value D1,D0 D21,D20 D41,D40 D61,D60 D81,080 |D101,D100|D121,D120|D141,D140
Actual preseht value D3,D2 D23,D22 D43,D42 D63,D62 D83,D82 |D103,D102|D123,D122|D143,D142
\?;‘LI:M“ counter D5,D4 | D25,D24 | D45,D44 | D65,D64 | D85,D84 |D105D104|D125,D124(D145,D144
Minor error code Dé D26 D46 D66 D86 D106 D126 D146
Major error code D7 D27 D47 D67 D87 D107 D127 D147
Servo error code D8 D28 D48 D68 D88 D108 D128 D148
Home position return :
second travel value D9 D29 D49 D69 D89 D109 D129 D149
Travel value after
hear-zero point dog D11,D10 D31,D030 D51,D50 D71,D70 D91,D90 {D111,D110|D131,D130|(D151,D150
comes ON
Executed program
number D12 D32 D52 D72 D92 D112 D132 D162
M code D13 D33 D53 D73 D93 D113 D133 D163
Torque limit value D14 D34 D54 D74 D94 D114 D134 D154
Constant speed
control data set D15 D35 D55 D75 D95 D115 D135 D165
pointer
:'e’;;’:t'e:’a'“ change | ny7p1e | D37,036 | D57,056 | D77,076 | De7,096 |D117,D116|D137,0136|D157,D156
Actual present value |
when STOP s input D19,D18 D39,D38 D59,D58 D79,D078 D99,D98 [D119,D118|D139,D138|D159,D158
Name Axis 17 Axis 18 Axis 19 Axis 20 Axis 21 Axis 22 Axis 23 Axis 24
Feed present value D321,D320|D341,D340{D361,D360|D381,D0380|D401,D400|D421,D0420|D441,0440|D461,D460
Actual present value {D323,D322(D343,D342|D363,D362|D383,D382|D403,D402{D423,D422|D443,D442|D463,D462
3;‘3:“” counter D325,D324 |D345,D344|D365,D364 | D385,D384 |D405,D404 | D425,D424 | D445,D444 | D465,Da64
Minor error code D326 D346 D366 D386 D406 D426 D446 D466
Major error code D327 D347 D367 D387 D407 D427 D447 D467
Servo error code D328 D348 D368 D388 D408 D428 D448 D468
Home position return
second trave! value D329 D349 D369 - D389 D409 D429 D449 D469
Travel value after
near-zero point dog D331,330 {D351,D350{D371,D370{D391,D390|{D411,D410{D431,0430|D451,D450|{D471,D470
comes ON
Executed program D332 D352 D372 D392 D412 D432 D452 D472
number )
M code D333 D353 D373 D393 D413 D433 D453 D473
Torque limit value D334 D354 D374 D394 D414 D434 D454 D474
Constant speed
control data set D335 D355 D375 D395 D415 D435 D455 D475
pointer
:;;i";;’a'ue change  |n337 paas|D357,0356 |D377,0376|D397,0396 | D417,0416 | D437,D436 |D457,D456 | D477,D476
Actual present value | ,,44 1ha951 0359, D358|D379,0378|D399,0398|D419,0418| D439,D438|D459,D458|Da79,D478
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Axis 9 Axis 10 Axis 11 Axis 12 Axis 13 Axis 14 Axis 15 Axis 16
D161,D160|D181,D180|D201,0200}D221,D0220|D241,0240|D261,D0260|D281,0280|D301,D300
D163,D162|(D183,D0182|D203,0202|D223,D222|D243,D242|D263,D0262}D283,D282|D303,D302
D165,D0164|D185,D184D205,D204 |D225,D224 | D245,D244 |D265,D264 | D285,D284 | D305,D304

D166 D186 D206 D226 D246 D266 D286 D306

D167 D187 D207 D227 D247 D267 D287 D307

D168 D188 D208 D228 D248 D268 D288 D308

D169 D189 D209 022_9 D249 D269 D289 D309
D171,D170|D191,D190}D211,D210{D231,D230|D251,D250{D271,D270|D291,0290|D311,D310

D172 D192 D212 D232 D252 D272 D292 D312

D173 D193 D213 D233 D253 D273 D293 D313

D174 D194 D214 D234 D254 D274 D294 D314

D175 D195 D215 D235 D2s5 D275 D295 D315
D177,D0176|D197,D196|D217,D216 1 D237,D236 | D257,D256 | D277,D276 |D297,D296 |D317,D316
D179,D178|D199,D0198|D219,D218|D239,D238 | D259,D258 | D279,D278 | D299,D298 |D319,D318

Axis 25 Axis 26 Axis 27 Axis 28 Axis 29 Axis 30 Axis 31 Axis 32
D481,D480 | D501,0500|D521,D520|D541,D540 | D561,D560 |D581,D580|D601,D600 | D621,0620
D483,0482|D503,D502|D523,D522|D543,D542|D563,0562|D583,0582|D603,D602|D623,D622
D485,0484 |D505,D0504{D525,0524D545,D544 |D565,D564 | D585,D0584 |D605,D604 | D625,0624

D486 D506 D526 D546 D566 D586 D606 D626

D487 D507 D527 D547 D567 D587 D607 D627

D488 D508 D528 D548 D568 D588 D608 D628

D489 D509 D529 D549 D569 D589 D609 D629
D491,D0490|D511,0510|D531,D530|D551,D550 | D571,D570|D591,D590 D611,D0610|D631,D630

D492 D512 D532 D552 D572 D592 D612 D632

D493 D513 D533 D553 D573 D593 D613 D633

D494 D514 D534 D554 D574 D594 D614 D634

D495 D515 D535 D565 D575 D595 D616 De3s
D497,D0496 |D517,D516|D537,D536|D557,D556 | D577,D576 | D597,D596 |D617,D0616 | D637,D636
D499,D498 |D519,D518 |D539,D538 1 D559,D0558 | D579,D578 | D599,D598 | D619,D618|D639,D638
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(1) Feed present value register ........ Data from the PCPU to the SCPU
(a) This register stores the target address output to the servo amplifier
on the basis of the positioning address/travel value designated in the
servo program. :

(b) The stroke range check is performed on this feed present value data.

(2) Actual present value register ........ Data from the PCPU to the SCPU
(a) This register stores the present value attained in actual travel (the

feed present value minus the droop pulses in the deviation counter).

1) Infixed-pitch feed control, the travel value counted up from 0 after
motion starts is stored.

2) In speed/position switching control, the present value counted up
from the address when motion starts is stored.

3) During speed control, "0" is stored.

(b) In the stopped status, the feed present value is equal to the actual
present value.

(3) Deviation counter value register ........ Data from the PCPU to the SCPU
This register stores the difference between the feed present value and
the actual present value.

(4) Minor error code register ........ Data from the PCPU to the SCPU
(a) This register stores the relevant error code (see Appendix 2.2) when
a minor error occurs.
If another minor error occurs, the previous error code is overwritten
by the new error code.

(b) Minor error codes can be cleared by an error reset signal
(M1807+20n). .

(5) Maijor error code register ........ Data from the PCPU to the SCPU
(a) This register stores the relevant error code (see Appendix 2.3) when
a major error occurs.
If another major error occurs, the previous error code is overwritten
by the new error code. '
(b) Major error codes can be cleared by an error reset signal
(M1807+20n).

(6) Servo error code register ........ Data from the PCPU to the SCPU
(a) This register stores the relevant error code (see Appendix 2.4) when
a servo error occurs.
If another servo error occurs, the previous error code is overwritten
by the new error code.

(b) Servo error codes can be cleared by a servo error reset signal
(M1808+20n).
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(7)

(8)

(9)

(10)

Travel value after near-zero point dog comes ON register ........ Data

from the PCPU to the SCPU

(a) When a home position return operation is performed, the travel value
from the point where the near-zero point dog comes ON to the point
where the home position return operation is completed is stored in
this register (with no sign appended).

(b) In speed/position switching control, the travel value during position
control is stored in this register (with no sign appended).

Home position return second travel value register ........ Data from the
PCPU to the SCPU

If the position at which motion stops in accordance with the travel value
setting after the near-zero point dog has been switched ON by a periph-
eral device (see Section 7.21) is not the zero point, the servo system
CPU will initiate a second travel to the zero point. The travel value for
travel to the zero point during this second operation is stored in this
register (with no sign appended).

Note that in the case of a data set type home position return operation,
the data remains unchanged (the previous value stands).

Executed program number register ........ Data from the PCPU to the

SCPU

(a) The program number of the program being executed is stored in this
register when the DSFRP/SVST instruction is executed.

(b) In JOG operation and manual pulse generator operation, the values
indicated below are stored in this register.

1) JOG operation............. e, FFFF
2) Manual pulse generator operation....... FFFE
3) When the poweristurnedon............... FFOO0

(c) When either of the following is being executed by a peripheral device
in the test mode, FFFD is stored in this register.
1) A home position retur
2) A position loop gain or position control gain 1 check in servo
diagnosis.

M code register ..... Data from the PCPU to the SCPU

(a) The M code* set for the executed servo program is stored in this
register when positioning starts. If no M code is set for the servo
program, the value stored is "0".

(b) If positioning is started by a means other than a servo program, the
existing value does not change.

(c) The stored value changes to "0" at the leading edge of the PC
READY signal (M2000).
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*. See the following sections for details on M codes and reading M codes.

e Mecode............ucuue. Section 8.2
e M code reading......... Appendix 6.3
(11) Torque limit value register ........ Data from the PCPU to the SCPU

This register stores the value for the torque limit imposed on the servo
system. The default value of 300% is stored in this register when the
power to the servo system is turned on or at the leading edge of the PC
READY signal (M2000).

(12) Travel value change register ........ Data from the SCPU to the PCPU
This is the area used when the position control travel value is changed
in speed/position switching control (see Section 7.14).

(13) Actual present value when STOP is input register ........ Data from the
PCPU to the SCPU
This register stores the actual present value when a STOP signal is input
from an external source.
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(14) Constant speed control data set pointer ... Data from the PCPU to the
SCPU
This pointer is used in constant speed control when specifying position-
ing data indirectly and substituting positioning data during operation.
It stores a "point" that indicates which of the values stored in indirect
devices has been input to the PCPU when positioning is being repeated
by using a repeat instruction (FOR-TIMES, FOR-ON, FOR-OFF).
Use this pointer in conjunction with the PC set pointer (controlled by the

. user in the sequence program) - which indicates the extent to which the

positioning data has been updated by the SCPU - to confirm which
positioning data is to be updated.
The use of the data set pointer and PC set pointer for constant speed
control is explained here using the example servo program below.

<K 0> —I—
Pass point

9 |CPSTART2
Axis 1
Axis 2
Speed D200
* |FOR-TIMES Point
[— oin
1 laBs-2 p202 .0 ¢ Points are set in the order
Axis 3 Do FOR-TIMES
’ FOR-ON
Axis 2, D2 FOR-OFF
2 | ABS-2 R NEXT
Axis 1, D4 0, 1, 2, etc., starting from the head of
Axis 2, D6 the sequence defined by the following
3 | ABs-2 2 repeat instructions:
Axis 1, D8
Axis 2, D10
4 | ABS-2 .3
Axis 1, D12
Axis 2, D14
5 |ABS-2 .4
Axis 1, D16
Axis 2, D18
6 |ABS-2 .5
Axis 1, D20
Axis 2, D22
7 |ABS-2 )
Axis 1, D24
Axis 2, D26
8 |ABS-2 o
Axis 1, D28
Axis 2, D30
* INEXT
9 |CPEND

The input of positioning data to the PCPU on updating the positioning data in
indirect devices DO to D6 when 2-axis constant speed control is executed
using the servo program shown above is described overpage.
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[Input of positioning data to the PCPU]

SCPU : PCPU
Data updating in accordance Positioning data input to the PCPU
with sequence program at each point
Updated data Indirect device D Polint Posttioning execution point Data set pointer for
Updating \ constant speed control
(A |/ ol (A o P | First Point 0 514132 [1]0 | . \ndicates the
® |——2/& B positioning (13)(11)] (9) | (7) [(5) [@) [ (1) |  last posiioning
ata inpu ©
© |—4 ©@]), _| aslozalool e (@ [@]@] eeru’
@ [— 6/t (D] « Each time the
8 (5) Y. ] 1 e|lslala]2]n Dot e
o[ @ _|)° aslaalanf@ [ [@]@]  compisted e
12{ @) ’3 ] (16)](14)](12)|(10)( (8) [(6) [ (4) | by one.
14| (8) J
16| (9) ‘4_ d . ERBERRE
18](10) . (A) |(15))(13)I(11)[ (9) | (7) | (5)
20{(11) 5 — (B) |(16))(14){(12)|(10)] (8) | (6)
22{(12) )
24[(13) 16 — sl o7 [e[s5]a]s
26)(14) ) (C) [(A) |(15)[(18)[(11)} (9) | (7)
28((15) 1 7 (D) [ (B) |(16)}(14)[(12)](10)] (8)
30|(16) ) PC set pointer
T o[ o s ]a] - paoumve
(5)(C) | (4) [(18){(13)}(11)] (9) | data updated by
U
© [ @ [telaalt2)i0)]  progamast
time.
e The user
‘ 71615 controls this
@[E @] @ |as)aa)fan)  Fomer bhe
(8) | (6) [(D) [ (B) |(16)|(14)}(12) program.
6 3 ; 7|6
(9) 1 (7) | (5) | (C) (13)
(10)] (8) | (6) | (D) (14)

7 4 13 ]2 7
(1) (9 [(7) [(5) (15)
(12){(10) (8) | (6) (16)

Second Point 0 5|43
posifioning|  {  [ua)1)] @ [@ [ @ ()] a)

(14)(12)[(10)[ (8) | (6) | (D) | (B)

The internal processing for the operation shown above is described overpage.
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[Internal processing]

(1)

@)

@)

(4)

On starting the operation, the positioning data of points 0 to 6 ((1) to
(14)) is input to the PCPU.

At this time, the last point of the data to be input - which is point "6" - is
stored in the data set pointer for constant speed control.

The "6" stored in the data set pointer for constant speed control indicates
that updating of the positioning data stored in points 0 to 6 is possible.

The positioning data of points 0 and 1 ((A) to (D)) is updated in accord-
ance with the sequence program.

The last positioning data to be rewritten - which is the data of point "1"
- is stored in the PC set pointer (which must be controlled by the user in
the sequence program) Updating of positioning data of points 2 to 6
(data (5) to (14)) remains possible.

On completion of the positioning for point 0, the value in the data set
pointer for constant speed control is automatically incremented by one
to II7I|.

At this time, the positioning data of point 0 ((1) to (2)) is discarded and
the positioning data for point 7 ((15) to (16)) is input to the PCPU.

Hereafter, each time the positioning for a point is completed, the posi-
tioning data shifts one place.

The positioning data that can be updated is the data after that indicated
by the PC set pointer: this is the data which has not yet been input to
the PCPU.

Consequently, after completion of the positioning corresponding to point
3, even if the values stored in indirect devices D8 and D10 are updated
by the sequence program, the point 2 positioning data that is input to the
PCPU will not be updated and the second positioning will be executed
using the unupdated data.

In other words, the data set pointer for constant speed control is a pointer
that indicates data that has not yet been mput to the PCPU and can be
updated by the sequence program.

POINTI

(1) Number of points that can be defined by a repeat instruction

¢ Create a subprogram to create at least eight points.

o if there are less than eight points and these include pass points
with small travel values, the positioning at each point may be
completed, and the data input to the PCPU, before the data has
been updated by the sequence program.

¢ Create a sufficient number of points to ensure that data will not be
input to the PCPU before the SCPU has updated the values in the
indirect devices.
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3.4.2 Data storage area for control change (D960 to D983/D960 to D1007/D640 to D703) ..... Data
from the SCPU to the PCPU

The data storage area for control change is the area for storing present value

change data, speed change data, and JOG operating speed data.

<A171SCPU> Table 3.11 Data Storage Areas for Control Change
Name Axis 1 Axis 2 Axis 3 Axis 4
:I::ff’;t r‘f'i“s‘:e . D961,D960 D967,D966 D973,D0972 D979,D978
f‘ezei:tdefha"“ D963,D962 D969,D968 D975,0974 D981,0980
:Stﬁnst:“:ster D965,D964 D971,0970 D977,D976 D983,Des2
<A273UHCPU
(8 axis specification)> Table 3.12 Data Storage Areas for Control Change
Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
;":f“";tr‘f'i”s‘t’er D961,D960 | D967,0966 | D973,D972 | D979,D978 | D98S5,D984 | D991,D990 | D997,D996 %‘1%%32'
Speed change D1005,
register D963,D962 | D969,D968 | D975,D974 | D981,D980 | D987,D986 | D993,D992 | DIYS, D998 | . o v
JOG speed D1001, D1007,
setting register D965,0964 | D971,D970 | D977,D976 | D983,D982 | D989, D988 | DI95,D994 | . D1006
<A273UHCPU
(32 axis specification)> Table 3.13 Data Storage Areas for Control Change
Name Axis 1 Axis 2 Axis 3 Axis 4 Axis 5 Axis 6 Axis 7 Axis 8
D641,D640 | D643,D642 | D645,0644 | D647,D646 | D649,D648 | D651,D650 | D653,0652 | D655,D654
Axis 9 Axis 10 Axlis 11 Axis 12 Axis 13 Axis 14 Axis 15 Axis 16
JOG speed D657,D656 | D659,D0658 | D661,0660 | D663,0662 | D665,D664 | D667,0666 | D669,0668 | D671,D670
setting register Axis 17 Axis 18 Axis 19 Axis 20 Axis 21 Axis 22 Axis 23 Axis 24
D673,D0672 | D675,D674 | D677,D676 | D679,0678 | D681,D680 | D683,D0682 | D685,0684 | D687,D686
Axis 25 Axis 26 Axis 27 Axis 28 Axis 29 Axis 30 Axis 31 Axis 32
D689,D688 | D691,D690 | D693,D692 | D695,D694 | D697,D696 | D699,D698 | D701,D700 | D703,D702
POINTS

¢ When using an A171SCPU/A273UHCPU (8 axis specification}, either
the DSFLP instruction or CHGA/CHGYV instruction can be used to

execute present value changes/speed changes.

e When using an A273UHCPU (32 axis specification), present value
changes/speed changes can be commanded with a CHGA/CHGV
instruction and there is therefore no present value change register or

speed change register.
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L |

(1)

Present value change register (when using A171SCPU/A273UHCPU (8

axis specification) only)

(a) This register stores the feed present value after the change when
the feed present value of a stopped axis is changed.

(b) The ranges of values that can be set in the present value change
register are indicated below.

Units mm inch degree PLUSE
Setting Setting Setting Setting Remarks
Item Range Units Range Units Range Units Range Units _
Present Even if the set
value | -2147483648 | x10™" |-2147483648 | x10°° | o oo oo | x10° |-2147483648 | | o [value is outside
change |~2147483647( pm |[~2147483647| inch degree | ~2147483647 the stroke range,
value no error will occur.
(c) When the positioning control change instruction (DSFLP) is
executed, the value stored in the present value change register
becomes the feed present value.
(d) For details on present value changes, see Section 8.8.
(2) Speed change register (when using A171SCPU/A273UHCPU (8 axis
specification) only)
(a) This register stores the speed after the change when the speed of
an axis in motion is changed.
(b) The setting ranges for the speed change register are indicated
below.
Units mm Inch degree | PLUSE
Setting Setting Setting Setting
Item Range Units Range Units Range Units Range Units
Speed 0-600000000] 19 |o_600000000| X1 Io_g00000000| , X197 | o-1000000 | PLS/sec
change value mm/min inch/min degree/min

@)

(c) When the positioning control change instruction (DSFLP) is
executed, the value stored in the speed change register becomes
the positioning speed.

(d) For details on speed changes, see Section 8.7.

JOG speed setting register

(a) This register stores the JOG speed during JOG operation.
(b) The setting ranges for JOG speed are indicated below.

Units mm Inch degree PLUSE
Setting Setting Setting Setting
Item Range Units Range Units Range Units Range Units
JOG speed 1~600000000 x10°2 1~600000000 x10°2 1~600000000 x10°2 1~1000000 | PLS/sec
P mm/min inch/min degree/min

(c) At the leading edge (OFF - ON) of the JOG start signal, the value
stored in the JOG speed setting register becomes the effective
value.

It is only possible to change the data during JOG operation: the JOG
speed cannot be changed.

(d) For details on JOG operation, see Section 7.19.
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3.4.3 Limit switch output disable setting register (D1008 to D1009/D1008 to D1011/D760 to D775)
..... Data from the SCPU to the PCPU

(1) This is a register for disabling the external output of limit switch output
in 1 point units. If a bit is set to "1", the output of the corresponding limit
switch is disabled, then the external output goes OFF.

<A171SCPU>

b15 b14 b13 bi2 bi1 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl  bo
p1008 [LYoF|LYoE|LYob|LYoc|LyoB|LYoA|LYos|LY08 |LY07]LY08{LY05[LY04|LY03]LYO2]|LYO1]LYOO]

I For axis 2 1' For axis 1 1'

p100og |LY1F|LY1E|LYiD|LyiciLyiBiLy1alLy1s|iLyis|{Ly17]{Ly1e[Ly15]Ly14]Ly13]Ly12|Ly11]LY10]

I For axis 4 : For axis 3 :

1) "1" or "0" is stored for each bit.
1: Disable ...... The limit switch output status is OFF.

0: Enable ....... The limit switch output comes ON and goes OFF in accordance with the
set data.

2) LY of LYOO to LY1F shows the limit switch output.

<A273UHCPU (8 axis specification)>

b15 b14 b13 bi2 b1t b10 b9 b8 b7 b6 b5 b4 b3 b2 bl  bo
p1008 [LyoF[LvoE|Lyop|Lyoc]LyoB]LY0A|LY09]LY08 |LY07|LY08]LY05 [LY04 |LYO03|LY02|LYO01|LYOO]

I For axis 2 l For axis 1 I

p1oos [LyiF[Lvie[Lyipyic]iyis[ivialiyis|{iyis|Ly1z]Lyis[Ly1s|Ly1a]Lyis|yi2|Lyi1]Ly10]

I For axis 4 { For axis 3 1'

p1o10 [Ly2r[Lyze]Lvap]ivac]ivaB|Ly2a]Ly2e|Lv2s [Ly27]Ly26|Ly28 [LY24 [LY23 |LY22 | LY21 [LY20]

I For axis 6 1' For axis & %

p1o11 [LysF[LvsE]Lyap[Lysc]LysB[Ly3A[Ly3e]Lvas|Lys7]Lya6 L3 |Ly34]LY33[LYs2|LY31[LY30]

I For axis 8 i For axis 7 4

1) "1® or "0" is stored for each bit.
1: Disable ...... The limit switch output status is OFF.

0: Enable ....... The limit switch output comes ON and goes OFF in accordance with the
set data.

2) LY of LYOO to LY3F shows the limit switch output.

3-55
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<A273UHCPU (32 axis specification)>

b1i5 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

p7eo  [LyoF|LyoE|Lyop|Lyoc|LyoB|LY0A|LY0s |LYos|LY07{LY06 |LY05]LY04 |LY03[LY02|LY01|LY0O!

= For axis 2 % For axis 1 {

p7e1  |LY1F|LyiE|Lvip|Lyic]iyvisliyia[Lyie|Lyis|Ly17|y1e[Ly1s|Ly1a|Lyis{Lyi2|Ly11]Ly10]
| | |

| For axis 4 i For axis 3 1
p762  [Lv2F[Lv2E[Lv2p|Lvac]iy2B]Ly2A[Lv20 [Ly28 Y27 [LY26 LY25 Y24 |LY23 | LY22 | LY21 [LY20]
| — For axis 6 | For axis 5 !

p76s  |LysF[LysE|LyaD|Lysc|LyaB|Ly3A|Ly39[LY38 Y37 |Lyss|LY35]Ly3a|Ly33|LY32|LY31]LY30]

I For axis 8 I For axis 7 }

p764 [LYaF|Lv4E|LvaD]Lvac]LyaB|LvaA]Ly49]Lva8]Lva7|LY48] Y45 |Lyaa[LYa3]LVa2]LY41]LY40]

I For axis 10 ! For axis 9 1'

p76s |LYsF|LY5E|LY5D|LYsC|LY5B|LY5A|LY59 |LY58|LY57|LY56|LYS5|LY54 LY53|LY52[LY51]LY50]

i For axis 12 I For axis 11 1'

pres [LyeF|LysE[LveD|Lvec|LveB|LYsA[LYes|Lves]LYe7] Y66 |LYeES |LY64 | LY63[LYE2|LYB1{LY8O]

I- For axis 14 —I For axis 13 I

o767 [LyzF[Ly7eLyzp]iyzc]ivzs]ivzaliyze|Lyzs[Ly77|Lvze]Ly7s|Ly7a|LY78|LY72[LY71[LY70]

} For axis 16 I For axis 15 1'

p7es [LvsF|LysE[LvsD|Lvac|LyaB[LysA[Lyso|Lyss]Lys7[LYs6|Lys5|LYs4a]LY83|LY82|LYS1 |LY8O]

Ir For axis 18 I For axis 17 !

p769  [LyeF[LysE[LveD|Lvoc|LveB[LY9A LYoo |Lves LYoz [LYss|LYos|LYe4 Y03 LY02[L Y01 [LYO0]

I For axis 20 % For axis 19 4

0770  [LYAF|LYAE[LYAD]LYAC]LYAB]LYAA]LYASLYAB|LYA7]LYAS|LYAS|LYA4|LYAS|LYA2[LYA1 LYAO|

Ir For axis 22 } For axis 21 }

o771 [LysF|LyBe[LyBp]LyBc|LyBB]LYBA]LYBS]|LYB8]LYB7|LYBS[LYBS|LYB4]LYBS|LYB2|LYB1|LYBO]

I For axis 24 I For axis 23 1'

p772  [LycF]Lyce[Lyenlivecivea]LycalLyee|Lycs]Lycr|Lycs|Lyes|Lyca]Lyes|Lycz|Lyc1 [Lyco)

Ir . For axis 26 I For axis 25 1'

p77s  [LydF|LypE[LypD]LYDC]LYDB[LYDA|LYDS|LYDS]LYD7]LYD6]LYDS5|LYD4]LYDS|LYD2|LYD1|LYDO]

I- For axis 28 1' For axis 27 1'

o774 [LYEF[LYEE[LvED|LYEC]LYEB]LYEA]LYES[LYES|LYE7|LYES|LYES|LYE4|LYES|LYE2|LYE1 [LYEO|

I For axis 30 -I For axis 29 1'

o775 [LyFF[LYFE[LYFDlLYFC]LYFB]LYFA[LYFo LYF8[LYF7[LYF8[LYF5 [LYFa|LYF3|LYF2]|LYF1[LYFO]

', For axis 32 I For axis 30 J,

1) "1" or "0" is stored for each bit.
1: Disable ...... The limit switch output status is OFF.

0: Enable ....... The limit switch output comes ON and goes OFF in accordance with the
set data.

2) LY of LYOO to LYFF shows the limit switch output.
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3.4.4 Registers for setting axis numbers controlled by manual pulse generators (D1012/D1012 to

D1014/D714 to D719) ..... Data from the SCPU to the PCPU
(1) These registers store the axis numbers controlled by manual pulse
generators.
<A171SCPU>
b15®__~" N b12 b11%w__~ \ b8 b7% __ - \ b4 b3® __~ N\ boO
P1D1012
L. A A J
Y h 4 Y
3 digits 2 digits 1 digit

With a maximum of 3 decimal digits, set the controlled axes (1 to 4)
for each digit.

<A273UHCPU (8 axis specification)>

biSw_~"\ bi2 biiw_~"N\ b8 b7w_~\ b4 b3wW_\ bo

P1 D1012

P2 D1013

P3 D1014

Y N - Y
3 digits 2 digits 1 digit

With a maximum of 3 decimal digits, set the controlled axes (1 to 8)
for each digit.

<A273UHCPU (32 axis specification)>

bi5 bi4 bi3 bi2 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

[ D714 [axis 16axis 15Jaxis 14Jaxis 13Axis 12axis 11]axis 10 Axis 9| Axis 8] Axis 7] Axis 6| Axis 5| Axis 4 | Axis 3| Axis 2| Axis 1]
i | D715 [axis agaxis atfaxis sojaxis 26faxis 2gjaxis 27]axts 2efaxis 25jaxis 24jaxis 23jaxis 22jaxis 21)axis 20/axis 19jaxis 18axis 17
( D716 [axis 16Jaxis 15Axis 14xis 19Axis 12jaxis 11Axis 10| Axis 9] Axis 8] Axis 7] Axis 6] Axis 5[ Axis 4] Axis 3] Axis 2] Axis 1]
" | D717 [axis agjaxis atjaxis aojaxis 2gAxis 28Jaxis 27axis 26jaxis 25axis 24Jaxis 29Axis 22jaxis 21Jaxts 20Axts 19xis 18jaxis 17
( D718 |axis 16axis 19Axis 14Axis 13Axis 12Axis 11jAxis 10| Axis 9] Axis 8] Axis 7] Axis 6] Axis 5] Axis 4] Axis 3] Axis 2] Axis 1]
" | D719 [ixis 39axis 31axis a0axis 2daxis 28axis 27Axis 26Axis 28Axis 24Axis 23Axis 22Axis 21jxis 2ole|§ 19axis 18Axls 17}

The axes to be controlled by manual pulse generator are set by
setting 1 or O:

1 : Designated axis

0 : Undesignated axis

(2) For details on manual pulse generator operation, see Section 7.20.
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3.4.5 JOG operation simultaneous start axis setting register (D1015/D1015/D710 to D713) ..... Data
from the SCPU to the PCPU

(1) This register is used to set the axis numbers of axes on which JOG
operation is to be executed, and the direction of motion.

<A171SCPU>

b15 b14 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
pro1s | | | | |axsdlaxisslaxis2laxis1] | | | |axis afaxis slaxis 2|axis 1|

I-— Axes started in reverse JOG operation —+— Axes started in forward JOG operation ——'|

* The possible settings for each axis moved in a simultaneous start JOG
operation are "1 or *0".
1: Simultaneous start executed
0: Simultaneous start not executed

<A273UHCPU (8 axis specification)>

b15 bi4 bi13 b12 bi1 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bo
D1015 [Axis 8Axis 7]Axis 6axis 5|axis 4]axis 3laxis 2Jaxis 1]axis 8laxix 7]axis 6laxis 5|Axis 4|Axis 3lAxis 2Axis 1]

I'— Axes started in reverse JOG operation —+— Axes started in forward JOG operation ———'I

* The possible settings for each axis moved in a simultaneous start JOG
operation are "1" or "0".
1: Simultaneous start executed
0: Simultaneous start not executed

<A273UHCPU (32 axis specification)>

bi5 b14 b13 bi2 bt1 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

D710 [axia 18]axis 16]axis 14]axis tafaxis 12Jaxis 11]axis 10 Axis o [ axis 8] axis 7 axts 6| axis 6 Axis 4 [axis 3| axis 2[axis 1| | [
D711 [axis 32]Axis 31]axis 30[axis 20]axis 28]axis 27]axis 26]axis 25]axis 24]axis 23]axis 22]axis 21[axis 20]axis 16[axis 18}axis 17] Jos
D712 [axis 16]axis 15axis 14]axis 13Jaxis 12]axis 11]axis 10] Axis 0 [axis 8] axis 7] Axis 6] Axis 5] Axis 4 [ Axis 3] Axis 2 [Axis 1] ) Roverse
D718 [axis s2]axis a1faxis aofaxis 20]axis 28]axis 27]axis 28]axis 25axis 24]axis 2sjaxis 22]axis 21}axts 20jaxia toaxie 1eaxis 17] | Jos

* The possible settings for each axis moved in a simultaneous start JOG
operation are "1" or "0".
1: Simultaneous start executed
0: Simultaneous start not executed

(2) For details on simultaneous starting in JOG operation, see Section
7.19.38.
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3.4.6 1 pulse input magnification setting registers for manual pulse generators (D1016 to D1019/
D1016 to D1023/D720 to D751) ..... Data from the SCPU to the PCPU

(1) This register is used to set the magnification (from 1 to 100) per pulse
for the number of input pulses from a manual pulse generator in manual
pulse generator operation.

<A171SCPU> <A273UHCPU (32-axis)>

1-puise Input Magnifica- | Corresponding | Setting 1-pulse Input Magnifica- | Corresponding | Setting
tion Setting Register Axis No. Range tion Setting Register Axis No. Range

Di1016 Axis 1 D720 Axis 1

D1017 Axis 2 1 to 100 D721 Axis 2

D1018 Axis 3 D722 Axis 3

D1019 Axis 4 D723 Axis 4

D724 Axis 5

<A273UHCPU (8-axis)> | D725 Axis 6

1-puilse Input Magnifica- | Corresponding | Setting D726 Axis 7

tion Setting Register Axis No, Range D727 Axis 8

D1016 Axis 1 D728 Axis 9

D1017 Axis 2 D729 Axis 10

D1018 . Axis 3 D730 Axis 11

D1019 Axis 4 1to 100 D731 Axis 12

D1020 Axis 5 D732 Axis 13
D1021 Axis 6 D733 Axis 14 1to 100

D1022 Axis 7 D734 Axis 15

D1023 Axis 8 D735 Axis 16

D736 Axis 17

D737 Axis 18

D738 Axis 19

D739 Axis 20

D740 Axis 21

D741 Axis 22

D742 Axis 23

D743 Axis 24

D744 Axis 25

D745 Axis 26

D746 Axis 27

D747 Axis 28

D748 Axis 29

D749 Axis 30

D750 Axis 31

D751 Axis 32

(2) For details on manual pulse generator operation, see Section 7.20.
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]
3.5 Special Register (SP.D)

A servo system CPU has 256 special register points from D9000 to D9255.
Of these, the 20 points from D9180 to D9199 are used for positioning control.
In the case of an A273UHCPU (32-axis specification), some of the devices
used for positioning control are data registers (D752 to D754, D760 to D799).
In this manual, these data registers used for positioning control are treated
as special registers.

The special registers used for positioning are shown in the table below (for
the applications of special registers other than D9180 to D9199, see Appendix

3.2)
<A171SCPU> Table 3.14 Special Registers
Device Number Signal Name
Limit switch output status storage area for axis 1 and
L9180 axis 2
Limit switch output status storage area for axis 3 and
D9181 .
axis 4
Bg} gg Unusable
D9184 PCPU error cause
ggl gg Servo amplifier type
D9187 Manual pulse generator axis setting error
D9188 Test mode request error
D9189 Error program humber
D9190 Error item information
D9191 Servo amplifier loading information
Area for setting the manual pulse generator smoothing
D9192 e -
maghnification
D9193
Unusable
D9194
D9195
to Unusable
D9199
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<A273UHCPU
(8 axis specification)>  Table 3.15 Special Registers
Device Number _ Signal Name
Limit switch output status storage area for axis 1 and
D9180 axis 2
Limit switch output status storage area for axis 3 and
D9181 axis 4 v
Limit switch output status storage area for axis 5 and
D182 axis 6
Limit switch output status storage area for axis 7 and
D9183 . _
axis 8
D9184 PCPU error cause
D9185 e
D9186 Servo amplifier type
D9187 Manual pulse generator axis setting error
D9188 Test mode request error
D9189 Error program number
D9190 Error item information
D9191 Servo amplifier loading information
D9192 Area for setting the manual pulse generator (P1)

smoothing magnification
D9193 Area for setting the manual pulse generator (P2)
smoothing magnification

Area for setting the manual pulse generator (P3)

Do194 smoothing magnification
D9195

to Unusable
D9199
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L _____________________________________________________________________ |

<A273UHCPU

(32 axis specification)> Table 3.16 Special Registers
Device Number Signal Name
D752 Area fog' setting t.h_e m_anual pulse generator (P1)
smoothing magnification
D753" Area for setting t_h_e manual pulse generator (P2)
smoothing magnification
D754" Area fo_r setting the manual pulse generator (P3)
smoothing magnification
D776
to Limit switch output status storage area
D791
D792
to Servo amplifier type
D799
D9180
to Unusable
D9181
D9182
to Test mode request error
D9183
D9184 PCPU error cause
D9185
to Manual pulse generator setting error
D9187
D9188 Unusable
D9189 Error program number
D9190 Error item information
D9191 Servo amplifier loading information
D9192
D9193
to Unusable
D9199

*: Data registers used
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3.5.1 Limit switch output status storage area (D9180 to D9181/D9180 to D9183/D776 to D791) ...
Data from the PCPU to the SCPU

(1) Stores the output status (ON/OFF) for limit switch output to AY42 set
with a peripheral device, as "1" or "0".

(2) This area can be used for purposes such as outputting limit switch output
data to external destinations by using the sequence program,

<A171SCPU>

b15 b14 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bi bo
p9180 |LYoF|LYoE|Lyob|Lyoc|LyoB|LYoA|LY0s |LY08|LY07|LY06|LY05|LY04 |LY03]|LY02|LYO1]LYOO]

I For axis 2 1‘ For axis 1 1'

po181 |LyiF|LviE[Lvip|iyic|ivis|iyvia|Lyie|Lyis|Lyiz|iLyie[Lyis[Ly1a]Lvisliyi2|Lyi1fLyio]

: For axis 4 = For axis 3 1'

* "1" or "0" is set at each bit of D9180 to D9181.

“LY" in LY[ ][ ] of D9180 to D9181 indicates a limit switch output.

<A273UHCPU (8 axis specification)>

b16 b14 bi3 bi2 b1l b10 b9 b8 b7 b6 b5 bs b3 b2 bl bo
p918o |LyoF|LyoE|Lyop|Lyoc|LyoB|Lyoa]Lyos|Lyos|LYo7 [Lyos|LY05|LY04]LY03]LY02|LYO1|LYO0O]

I For axis 2 I For axis 1 1'

pets1 |Ly1F|LyielLvip|Lyic|iyiBliyialiyis|iyis|iyiz|ivie|Lyis|Lyiafiyia]Lyi2|Ly11]Ly1o]

{ For axis 4 1' For axis 3 1'

po182 |LY2F|LY2E|Lv2D|Ly2c|Lv2B|LY2A L Y29 |LY28 [LY27 |LY26 |LY25 |LY24|LY23 | LY22[LY21]LY20]

I For axis 6 1' For axis 5 1'

pe183 |LysF|Ly3e|Lyap|Lyac|LyaB|Lysa|Lyas]|Ly3s|Lya7|Lyae|Lyas|Lyaa[Lya3[Lys2]|Ly31]LY30]
1 1 J

| For axis 8 | For axis 7 |
* "1" or "0" is set at each bit of D9180 to D9183.
e ON.............. 1
¢ OFF............ 0

"LY" in LY[ ]J{ ] of D9180 to D9181 indicates a limit switch output.
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<A273UHCPU (32 axis specification)>

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 ba b3 b2 bl b0
p776 |LvoF|LyoE|Lyop{Lyoc|LyoB|LYoA]Lvos [LY0s]LY07|LY06[LY05]LY04 L Y03 [LY02]LY01]LYO0O0]

I For axis 2 { For axis 1 {

p777  |Lyie|uvielivapfiyiciiyis|iyialivis|iyis|viz|ivie|yis|Lyia]via]iviz]Lyi1]Ly1o]

= For axis 4 1' For axis 3 1'

778 [Ly2F|Lv2E]Lv2D|Lv2C|LY2B]LY2A] LY29] Lv28|LY27 |LY26 | LY25 | Lv24 | LY23 | LY22|Lv21 ]| LY20]

I For axis 6 { For axis 5§ {

p779  |LvsF|LysE|Lyap|Lyac|LyaB|LysA|[LY3s| Y38 |Ly37[LY36|Ly35|LY3a|Lva3]LY32]|L Y31 LY30]

l For axis 8 I For axis 7 1'

D780  [LY4F|Lv4E|Lv4D|LYac|LvaB|LYaA|Ly4ao|Lya8|Lva7|Lva6|Lva5 L vaa| L vas]Lvaz|Lvat]|LYa0]

! For axis 10 ! For axis 9 4

p7e1  |LysF|LysE|Lysp|Lysc|LysB|Lysa|Lyse|Lyss|Lys7|Lyse|Lys5]Lysa|LYs3|Lys2]{LY51 L LY50]

! For axis 12 1' For axis 11 1'

p7e2 |LYeF|LvsE|LyeD|Lyec|LyeB|LyeA|LYes|LYes|LYe7|LYe6 | LYE5|LY6E4|LYE3|LY62|LY8E1 |LYEO]

! For axis 14 | For axis 13 !

|
o783  |Ly7F|Ly7E[LY7D|LY70|LY7B{LY7A[LY79|LY78 | LY77 |LY76 [LY75|LY74|LY73|LY72|LY71]LY70]

I For axis 16 For axis 16 I

D784 |LY8F|LYSE ILYBDILYsc |LysB|Lysa|Lyss|Lyss|Lys7|Lvse|Lyss|Lv84|LY83|LY82]|L Y81 LY80]

i For axis 18 1' For axis 17 1'

i S

p785 |LvoF|LvoE|LveD|Lyoc|LyoB|LYoA|LYes |Lyes|Lye7|Lye6 |LYes]Lyea]Lyoa|Lye2{LYe1|LY00]

I For axis 20 { For axis 19 %

p7se [LYAF|LYAE|LyAD|LYAcC|LYAB|LYAA|LYAS|LYAs|LYA7|LYAGLYAS|LYA4|LYAS|LYA2|LYA1|LYAO]

I For axis 22 1' For axis 21 1'

p7s7 |LvyBE|LYBE|LYBD|LYBC|LYBB|LYBA|LYBS|LYB8|LYB7|LYBE|LYBS|LYB4|LYB3|LYB2[LYB1]|LYBO|

l For axis 24 1' For axis 23 1'

p7ss  |LycE|LycE|Lycp|Lycc|Lyes|LycalLycse|Lyes|Lyer|Lyes|Lyes|Lyca|Lyes|Lyca|Lyet|Lycol

} For axis 26 ; For axis 25 l

p7ses  |LYDF|LYDE|LYDD|LYDC|LYDB|LYDA|LYDO|LYD8|LYD7|LYDE|LYDS5|LYD4[LYD3|LYD2|LYD1]LYDO]

: For axis 28 1' For axis 27 l

p7eo |LYEF|LYEE|LYED|LYEC|LYEB|LYEA|LYES|LYES|LYE7|LYES|LYES|LYE4|LYES|LYE2|LYE1]|LYEO|

{ For axis 30 ! For axis 29 %

p7e1  |LYFF|LYFE|LYFD|LYFe|LyrB|LYFA|LYFo|LyFs|LYF7|LYFe|LYEs|LYFa|LYF3|LYF2]LYF1]LYFO]

l For axis 32 I For axis 31 1'

* "{" or "0" is set at each bit of D776 to D791.

"LY" in LY[ )[ ] of D776 to D791 indicates a limit switch output.
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3.6.2 PCPU error cause(D9184) ... Data from the PCPU to the SCPU

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

part of the servo system.

(1) When using an A171SCPU

Operation when Error Action to
Error Code Error Cause Occurs Take
2 PCPU operation synchronization time over All axes stop immediately, | Reset with the
after which operation reset key.
3 SCPU software fauit 2 cannot be staF:'ted. y
300 SCPU software fault 3
(2) When using an A273UHCPU (8 axis specification)
Operation when Error Action to
Error Code Error Cause Occurs Take
1 PCPU software fault 1 All axes stop immediately, | Reset with the
- - - after which operation reset key.
PCPU operation synchronization time over cannot be started.
PCPU software fault 2
30 PCPU/SCPU hardware fauit
CPU fault of AC motor drive module The servo error detected Reset with the
1 %_ flag (XOn8) for the reset key.
Indicates the slot number (0 to 7) where relevant axis comes ON It the error
the AC motor drive module with the faultis | and the servo OFF status | reoccurs after
loaded. is established. resetting, the
100 to 107 Indicates the st ber of the b Thereafter, operation ADU is probably
110to 117 nh'wha t?\s Ags age "d“!“ er o i le 'at‘ﬁethon follows the setting for faulty: replace it.
‘f" 'I‘:. |° ph dm° or drive module with the | action to take in the event
aultis loaded. of an ADU servo error
0: Main base made in the system
1: Extension base (1st extension stage) | $ettings.
Hardware fault of module loaded on motion main All axes stop immediately, Reset with the
base unit or extension base unit. after which operation reset key.
200 cannot be started. If the error
L Indicates the slot number (0 to 7) where reoccurs after
the module with the fault is loaded. resetting, the
200 to 207 . relevant module
Indicates the stage number of the base on
210 to 217 - : h or the relevant
which the module with the fault is loaded. slot (base unit)
0: Main base is probably
. : : faulty: replace
1: Extension base (1st extension stage) the module/
base unit.
Standalone servo amplifier (MR-[ ]-B) interface hard All axes stop immediately, | Reset with the
ware fault. after which operation reset key.
25 %_ cannot be started. If the error
Faulty SSCNET No. reoccurs after
0: SSCNET resetting, the
: relevant module
250 to 251 or the relevant
slot (base unit)
is probably
faulty: replace
the module/base
unit.
300 PCPU software fault 3 Reset with the
reset key.
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(3) When using an A273UHCPU (32 axis specification)

Operation when Error

additional functions

Error Code Error Cause Occurs Action Take
1 PCPU software fault 1 All axes stop immediately, | Reset with the
after which operation reset key.
PCPU operation synchronization time over cannot be st:rted. y
PCPU software fault 2
30 PCPU/SCPU hardware fault
CPU fauit of AC motor drive module The servo error detected Reset with the
1 flag (M2408+20n) for the | reset key.
Indicates the slot number (0 to 7) where the | 'élevant axis comes ON | if the error
AC motor drive module with the fault is and the servo OFF status | reoccurs after
loaded is established. resetting, the
100 to 107 ) Thereafter, operation ADU is probaly
110 to 117 Indicates the stage number of the base on | follows the setting for faulty: replace it.
120 to 127 whlcl? the AC motor drive module with the action to take in the event
130 tg 137 fault is loaded. of an ADU servo error
140 to 147 0: Main base met:!e in the system
1: Extension base (1st extension stage) setlings.
2: Extension base (2nd extension stage)
3: Extension base (3rd extension stage)
4: Extension base (4th extension stage)
Hardware fault of module loaded on motion main All axes stop immediately, | Reset with the
base unit or extension base unit. after which operation reset key.
2 L cannot be started. If the error
Indicates the slot number (0 to 7) where the reoccurs after
module with the fault is loaded. resetting, the
200 to 207 relevant module
Indicates the stage number of the base on
210 to 217 " : ) or the relevant
220 to 227 which the module with the fault is loaded. slot (base unit)
230 to 237 0: Main base is probably
240 to 247 . . faulty: replace
1: Extension base (1st extension stage) the module/base
2: Extension base (2nd extension stage) unit.
3: Extension base (3rd extension stage)
4: Extension base (4th extension stage)
Standalone servo amplifier (MR-[ ]-B) interface hard
ware fauit.
25
t Faulty SSCNET No. -
250 to 253 0: SSCNET 1
1: SSCNET 2
2: SSCNET3
3: SSCNET4
300 PCPU software fault 3 Reset with the
_ reset key.
CPSTART instructions of 8 or more points have been Reset with the
executed, exceeding the number of programs that reset key.
can be started simultaneously. Modify so that
CPSTART
Number of Programs instructions of 8
that can be Started or more points
301 Simultaneously do not exceed
the number of
Version with 20 programs that
conventional functions can be started
Version with . simultaneously.
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3.5.3 Servo amplifier classification (D9185/D9185 to 9186/D792 to D799) ... Data from the PCPU to

the SCPU

(1)

When an A171SCPU is used
On switching on the power to, or resetting, the servo system CPU, the
servo amplifier type set in the system settings is set in these devices.

b15to b12 bi1tob8 b7tobd b3to 0
D9185 | Axis4 | Axis3 | Axis2 | Axis1 |
‘ l-—‘Servo amplifier type
L35 ¢ IO Unused axis

&)

When an A273UHCPU (8/32 axis specification) is used

On switching on the control power supply (A6{ ]P) to the servo system
CPU or resetting, the servo amplifier type set in the system settings is
set in these devices.

<A273UHCPU (8 axis specification)>

bi5tobi2b11tob8 b7tob4d b3to0
D9185 Axis 4 Axis 3 Axis 2 Axis 1
D9186 Axis 8 Axis 7 Axis 6 AXxis 5

~ J

l_. Servo amplifier type

L3N+ ORI Unused axis

LI POV ADU (main base unit)

2 .. MR-[]-B

®5. e ADU (motion extension
base unit)

<A273UHCPU (32 axis specification)>

b15tob12 b1t tob8 b7tobd4d b3to 0
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 AXxis 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

“ J

L—~ Servo amplifier type

®0........... Unused axis

L3 IO ADU (main base unit)

«2. ... MR-[ ]-B

o5 s ADU (motion extension
base unit)
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3.5.4 Manual pulse generator axis setting error (D9187/D9187/D9185 to D9187)
... Data from the PCPU to the SCPU

Stores the contents of a manual pulse generator axis setting error when the
manual pulse generator axis setting error flag (M9077) comes ON.,

<A171SCPU>

b15 b14 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
D9187 [ 0 ] 0 I 0 I 0 |Axls4lei33]Ax§32|Axis1| 0 | 0 I 0 | 0 IP'] I 0 | 0 |P1|

(N J\ s\ A\ - AN J

L Stores manual axis setting errors for manual pulse
generators connected to A171SENC.
¢ 0: Normal
¢ 1: Setting error

(When the axis setting for each digit is outside the
range 1 to 4)

— All set to "0

 \———— Stores smoothing magnefication setting errors for the
manual pulse generator connected to the A171SENC.
* 0: Normal

¢ Setting error

(Magnification setting for each unit outside the range
1 to 59) :

—— All set to "0"
Stores setting errors for the 1 pulse input magnification
setting for each axis.
¢ 0: Normal
¢ 1: Setting error
(When the input magnification setting for each axis is
outside the range 1 to 100)

All set to "0*

<A273UHCPU (8 axis specification)>

b1i5 bt4 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
D9187 |Axis8|Axis7|AxisSIAxisSIAxis4IAxi33|Axi32|Axis1| 0 I 0 I P3 I P2 | P1 | P3 I P2 | P1 I

\ S\ A\ s\ s

|
L.

Stores axis setting errors for manual puise generators
connected to P1 to P3 of A273EX.

¢ 0: Normal
» 1: Setting error

(When the axis setting for each digit is outside the
range 1 to 8)

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

¢ 0: Normal
s 1: Setting error
(Magnification setting outside the 1 to 59 range)
————— All st to "0"
Stores setting errors for the 1 pulse input magnification
setting for each axis.
+ 0: Normal
¢ 1. Setting error

(When the input magnification setting for each axis
is outside the range 1 to 100)
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<A273UHCPU (32 axis specification)>

b15 b14 b13 b12 b1t b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
pe1es [0 | o[ oJo]olofo]ofo]olr[ra]rs]rs]|ra]ri]

“ AN N\ S

|

l__. Stores axis setting errors for manual pulse genera-
tors connected to P1 to P3 of A273EX.
¢ 0: Normal
e 1: Setting error
(When the axis setting for each digit is outside the
range 1 to 32)
Stores smoothing magnification setting errors for
the manuai pulse generators connected to P1 to
" P3 of the A273EX.
¢ 0: Normal
s 1: Setting error
(When the smoothing magnification setting for
each axis is outside the range 0 to 59)

All set to 0"

D9186 |Axis 16IAxis 15IAxis 14]Axis 131Axis 12]Axis 11}Axis 10| Axis 9 | Axis 8 | Axis 7 | Axis 6 | Axis 5 | Axis 4 | Axis 3 | Axis 2 | Axis 1
D9187 jAxis 32IAxis 311Axis aoleis 29]Axis 28|Axis 271Axis ZGiAxis 25|Axis 24]JAxis 23|Axis 22|Axis 21JAxis 20JAxis 19]Axis 18|Axls 17]

. vl

\—— Stores setting errors for the 1 puise input magnifi-
cation setting for each axis.
¢ 0: Normal
* 1: Setting error
(When the input magnification setting for each
axis is outside the range 1 to 100)

3.5.5 Test mode request error (D9188/D9188/D9182 to D9183) ... Data from the PCPU to the SCPU

Stores the data of axes being operated when the test mode request error flag
(M9078) comes ON.

<A171SCPU>

b1 b14 b13 bi12 b1t b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
Do188 | 0 I 0 I 0 | 0 ] 0 l 0 | 0 | 0 | 0 [ 0 | 0 I 0 |Axis4|Axis3|Axiaz|Axis1|

A I\ J

l—— Stores the operating/stopped status of each axis
¢ 0: Stopped

¢ 1: Operating

All set to “0*
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<A273UHCPU (8 axis specification)>

b16§ b14 bi13 b12 bi11 b10

b9 b8 b7 b6 bS b4 b3 b2 bl bo

po18s { 0o [ o [ o] o] o o]

0 | (¢] IAxisBIAxis7IAxiaSIAxisSIAxis4leis3|Axi32|Axia1|

LN

VAW s

I:— Stores the operating/stopped status of each axis

¢ 0: Stopped
¢ 1: Operating
All set to "0*
<A273UHCPU (32 axis specification)>
b15 b14 bi13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bt b0
D9182 |Axis 16kxis 15IAxis 14|Axis 1SIAxIs 12JAxis 11IAxis 10] Axis 9 | Axis 8 ] Axis 7 | Axis 6 ] Axis 5 | Axis 4 | Axis 3 | Axis 2 | Axis 1
D9183 |Axis 32|Axis 31IAxié 30JAxis 29IAxis 28|Axis 27|Axis 26|Axis 25|Axis 24|Axis 23|Axis 22'Axis 21|Axis 20]Axis 19|Axis 18[Axis 17]

A\

J

———— Store the operating/stopped status of each axis
* 0: Stopped
* 1: Operating

3.5.6 Error program No. (D9189) ... Data from the PCPU to the SCPU

Q)

Stores the number of the subprogram (range: 0 to 4095) affected by the

error when the subprogram setting error flag (M9079) comes ON.

()

new error

3.5.7 Erroritem information (D9190) .

If, once an error program number has been stored, an error occurs in
another servo program, the program number of the subprogram with the

is stored.

.. Data from the PCPU to the SCPU

When the servo program setting error flag (M9079) comes ON, the error code
that corresponds to the relevant setting item is stored in this device.

Error Code

Error Contents

900

The servo program set for the DSFRP/SVST instruction
does not exist. '

901

The axis number set for the DSFRP/SVST instruction is
different from the axis number set in the servo program.

902

The instruction code cannot be decoded. (A non-existent
instruction code has been designated.)

906

An axis designated as unused in the system settings is set
in the subprogram set for the DSFRP/SVST instruction.

Error item
data

There is an error in the setting items of the servo program
set for the DSFRP/SVST instruction.
The error item data indicated in Section 6.3 is stored.
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3.5.8 Servo amplifier installation information (D9191/D9191/D9191 to D9192)

... Data from the PCPU to the SCPU

(1) When an A171SCPU is used

On switching on the control power supply to the servo system CPU or
resetting, the servo amplifier installation status is checked and the result

is set in this device.

Lower 4 bits ... Servo amplifier installation status

The "installed" status will be stored for axes for which an ampilifier is
installed after the power is switched on. However, if the amplifier for an
axis is removed, the "installed" status will not change to "not installed".

b15 to

b4 b3 b2 b1 bo

D9191 0

\

|Axis 4|Axit aleis 2|Axis 1]

|—' Servo amplifier installation status

e Installed................ 1

o Not installed

(a) Servo amplifier installation status
1) Installed/not installed status
The MR-[ ]-B is normal
(i.e.communication with the servo
amplifier is normal)
No servo amplifier is installed.
The servo amplifier power is OFF.
Normal communication with the
servo amplifier is not possible due,
for example, to a connecting cable

¢ "Installed" status...........

* "Not installed" status......

fault.

2) The system settings and servo amplifier installation statuses are

indicated below.

]-B

System Setting

Installed

Not Installed

Used
(axis number setting)

"1" is stored

*0" is stored

Unused

"0" is stored

*0" is stored
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(2) When an A273UHCPU (8/32 axis specification) is used
On switching on the control power supply (A6 }P) to the servo system
CPU or resetting, the servo amplifier and option slot installation status
is checked and the result is stored in this device.
Lower 8 bits .... Servo amplifier installation status (when A273UHCPU
(8 axis specification) is used only).

The "installed" status will be stored for axes for which an amplifier is
installed after the power is switched on. However, if the amplifier for an
axis is removed, the "installed" status will not change to "not installed".

<A273UHCPU (8 axis specification)>

b8 b7 b6 b5 b4 b3 b2 b1 bO

IAxis SIAxis 71Axis Eleis SAMs 4]Axis SIAxis 2leis 1|
A >

I—‘ Servo amplifier installation status
o Installed................ 1
« Not installed........... 0

b15 to
D9191 | 0

<A273UHCPU (32 axis specification)>

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO
Axis 16]Axis 15|E. 14|Axis 13]Axis 12|Axla 11jAxis 10IAxis 9|Axis Bleis 7}Axis 6|Axis 5|Axis 4|Axis sleis 2]Axis 1

Do191
D9192

Axis 32‘Axh 31 Axis 30]Axis 20[Axis 28IAxI: 27| Axis ZGIAxls 25]Axl. 24[Axls 23jAxis 22‘Axh 21|Axls 20]Axis 19|Axls 18[Axis 17

- S
l—* Servo amplifier installation status
o |nstalled................ 1
* Not installed........... 0

Servo amplifier installation status
1) Installed/not installed status
¢ "Installed" status........... The MR-[ 1-B is normal
(i.e.communication with the servo
amplifier is normal)
¢ "Not installed" status......No servo amplifier is installed.
The servo amplifier power is OFF.
Normal communication with the
servo amplifier is not possible due,
for example, to a connecting cable
fault.
2) The system settings and servo amplifier installation statuses are
indicated below.

(a)

System Setting ADU MR-[ )-B
installed Not Installed Installed Not Installed
Used g . qw e i
(axis number setting) 1" is stored Major error 1" is stored 0" is stored
Unused "0" is stored ‘0" is stored *0" is stored "0" is stored
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3.5.9 Area for setting the smoothing magnification for the manual pulse generator
(D9192/D9192 to D9194/D752 to D754) ... Data from the SCPU to the PCPU

(1) This device stores the manual pulse generator smoothing time constant.
<A17ASCPU> : <A273UHCPU (32-axis)>

Manual Pulse Generator Smoothing Manual Puise Generator Smoothing
Magnification Setting Register Magnification Setting Register
D9192 0 to 59 Manual pulse generator 1 (P1): D752

. 0 to 59
<A273UHCPU (8-axis)> Manua! pulse generator 2 (P2): D753

Manual pulse generator 3 (P3): D754
Manual Pulse Generator Smoothing
Magnification Setting Register

Manual pulse generator 1 (P1): D9192
Manual pulse generator 2 (P2): D9193 0to 59
Manual pulse generator 3 (P3): D9194

Setting Range Setting Range

Setting Range

(2) The setting range for the smoothing magnification is 0 to 59.

(83) When the smoothing magnification is set, the smoothing time constant
is determined by the formula given below.
Smoothing time constant (t) = (smoothing magnification + 1) x 56.8 [ms]

(4) Operation

Manual puise generator input

ON

Manual puise generator OFF l—

enable flag (M2012) i
Vv [ E \A

ENER ENEN
Output _ {number of input x 1 manual pulse generator pulse
speed (V1) " |pulses/ms input magnification setting

Travel _ (travel value)_number of 1 manualpulse generatompulse
value (L) | per pulse input pulses™ | input magnificationsetting

1) The travel value per manual pulse generator pulse is set in one of the following units.

¢ Setting unit mm : 0.1 um
inch  : 0.00001 inch
degree : 0.00001 degree

PULSE : 1 pulse

1
)
[l
1
)
]
]
]
1
]
1
]
|

2) The range for the smoothing time constant is 56.8 ms to 3408 ms.
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