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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 handiing 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

3> 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 voitage 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 contro! unit and servo ampllfler are
charged and may lead to electric shocks,

When performing wiring work or inspections, turn the power OFF, wait at least ten minutes,
and then check the voltage with a tester, etc. Failing to do so may lead to electric shocks. .
<’r> Always ground the control unit, servo amplifier and servomotor with Class 3 grounding. Do
not ground commonly with other devices.
<l;> The wiring work and inspections must be done by a quailfled technician.

Wire the units after installing the control unit, servo amplifier and servomotor. Falllng 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 terminai blocks while the power
is ON, as this may lead to electric shocks. 7

@ 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 ampiifier, servomotor and regenerative resistor on inflammable
material. Direct installation on flammable material or near flammable materlal 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
$0 may lead to fires.




3. For injury prevention

/\ CAUTION

> BB b

A

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

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.

The servo ampilifier'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.

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

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

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
VAN

> BB BBEPE BBDB R

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

If 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.

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.

If 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. -

If the operation during a control unit or servo amplifier error and the safety diraction
operation of the control unit differ, construct a countermeasure circuit externally of the
control unit and servo amplifier.

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

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

In systems where perpendicular shaft dropping may be a problem during emergency stop,
servo OFF or when the power is shut OFF, use both dynamic brakes and magnetic brakes.
The dynamic brakes must be used only during emergency stop and errors where servo OFF
occurs. These brakes must not be used for normai braking.

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

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

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




/N CAUTION

N\ Use wires and cables within the iength of the range described in the instruction manual.

A\ 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.

/N Install a cover on the shaft so that the rotary parts of the servomotor are not touched during
operation.
A\ There may be some cases where holding by the magnetrc brakes is not possubie 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 settings and prog'ramming

/\ CAUTION

A\ Setthe parameter values to those that are compatible with the control 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.

/N 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.

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

/N 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, fiat, etc ) parameter to values
that are compatible with the system application. The protective functions may not function
if the settings are incorrect.

/N Set the servo amplifier capacity and type parameters to values that are compatrb[e with the
system appllcatlon The protective functions may not function if the settings are incorrect.

N\ Use the program commands for the program with the condmons specmed in the instruction
manuail.

/A Set the sequence function program capacity setting, devrce capacrty, latch valldlty range,
'1/O assignment setting, and validity of continuous operation during error detection to values
that are compatibie with the system application. The protectlve functions may not function
if the settings are incorrect.

A\ Some devices used in the program have fixed apphcatrons so use these with the conditions
specified-in the instruction manual. ~

A\ 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.

A\ Use the interlock program specified in the special function unit’s mstructron manual for the
program corresponding to the special function unit. ' :

V=



(3) Transportation and installation

/N CAUTION

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

N\ Use the servomotor suspension bolts only for the transportation of the servomotor. Do not
transport the servomotor with machine instalied on it.

/N Do not stack products past the limit. ,

A\ 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.

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

A\ When transportting, 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 produet.

AN Aiways observe the instaliation 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.

A\ Do not allow conductive matter such as screw or cutting chips or combustible matter such
as oil enter the contro! unit, servo amplifier or servomotor.

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

A\ 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.

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

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

. Conditicns
Environment - g
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 o o
temperature manual. —20°Cto +_65 c

‘ Indoors (where not subject to direct sunlight).
Atmosphere 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\ Place the control unit and servo amplifier in static electnczty preventing vinyl bags and store.
/N When storing for a long time, contact the Service Center or Service Station,

(4) Wiring

/N 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 protectlve covers such as the termlnal covers to the original
positions.

A\ Do not install a phase advancing capacltor 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.

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

A\ 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
tead to signals not being output when trouble occurs or . - (24VDC)
the protective functions not functioning. '

A\ Do not connect or disconnect the connection cables - o
between each unit, the encoder cable or sequence ex-
pansion cable while the power is ON.

VAN Securely tighten the cable-connector fixing screws and flxmg mechamsms Insufﬂcnent fixing
may lead to the cables combing off during operation.

AN Do not bundie the power line or cables.

Servo amplifier

" Control output
signal |

(5) Trial operation and adjustment

/\ CAUTION

/\ Confirm and adjust the program and each parameter before operatlon Unpredlctable
movements may occur depending-on the machine.

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

A\ When using the absolute position system function, on starting up, and when the controiler
~or absolute value motor has been replaced, always perform a home position return.




(6) Usage methods

/N CAUTION

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

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

A\ 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.

ftem 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

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

AN 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.

A\ 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, . shut off with servo ON signal OFF, )
secure the safety and then resume op-  alarm, magnetic brake signal. f;i‘r;il‘:;tzt?:
eration, signal (EMG).

/N The unit may suddenly resume operation Servo motor

‘ after a power failure is restored, so do not RA1  EMG
go near the machine. (Design the ma- Magnetic e—aY o—<
chine so that personal safety can be en- o brakes 24VDC

sured even if the machine restarts
suddenly.)

(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.

- Vi -



/N\ CAUTION

A Do not touch the lead sections such as ICs or the connec‘tor‘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 buiidup. -

A\ Do not perform a megger test (insulation resistance measurement) during inspection.
AN\ When replacing the control unit or serve 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 followmg methods otherwise position

displacement could occur.
1) After writing the servo data to the PC usmg penpheral 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.
/\ After maintenance and lnspectlons are completed conflrm that the position detection of the
absolute position detector function is correct. \
A\ Do not short circuit, charge, overheat, incinerats or dlsassemble the batteries.
A\ The electrolytic capacitor will generate gas durmg a fault, so do not place your face near
the control unit or servo amplifier.
/\ 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

A Dispose of this umt as general mdustrlal waste. _ .
/A Do not disassemble the control unit, servo amplifier or servomotor parts
AN Dlspose of the baitery according to local laws and regulatlons

(10) General cautions

/N\ CAUTION

A All drawmgs provided in the instruction manual show the state with the covers and safety
partitions removed to explain detailed sections. When operatlng the product, always return
the covers and partitions to the designated positions, and operate according to the mstruc-
tion manual.

A\ Under no mrcumstances 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 responsmlllty for
actual use of the product based on these illustrative exampies.

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

-V -
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1. INTRODUCTION
m

1. INTRODUCTION

A Motion Controller is a positioning control system which integrates the
controlier functions of sequence control and servo control.

A motion controller can control a maximum of four axes using an
A1718SCPU.

Configuration with the MELSECNET (l1) data-link system allows network-
ing, for increased line automation and higher speed and flexibility of pro-
duction systems.

install one of the following operating systems (OS) before using the
A171SCPU. :

See section 11.4 for details about the installation procedure.

Positioning OS
* SW[]SRX-SV[ ][ ][]

This manual describes the system configuration, equipment in the configu-
ration, module specifications, and handling of hardware for the A171SCPU
.and the positioning-related units/modules in the motion controller system.

Related manuals

Refer to the manuals listed in the table below for information on items not
covered in this manual.

Manual Title Manual No. Description

Describes the signals, parameters,
— and programs for positioning control
and the positicning movements.

Motion Controller (SV[I[ 1)
Programming Manual

Describes positioning program
—_— creation, monitoring, testing, and
operation using peripheral devices.

SW[ JSRX-GSV{ ){ IPE
Operating Manual

MITSUBISHI » Describes servo amplifier handling
Motion Controllar AC Servo 1B 67217 and error displays.
MELSERVO-H-B Specifications
and Instruction Manual

MITSUBISHI

Motion Controller AC Servo
MELSERVO-J-B Specifications
and instruction Manual

1B 67218

+ Deoscribes the PC functions and
performance.

ACPU Programming Manual

(Fundamentals) iB 66249
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POINTSl

(1) Data setting for separate servo amplifiers is possibie by directly
connecting the peripheral devices indicated below, but the setting
contents are those set at the A171 SCPU when the power to the
" A1718CPU is turned on. _

Separate Servo Amptifier

'Used Peripheral Device

MR-H-B Parameter unit
ME-J-B :
MR-J2-B Personal computer

Use a peripheral device connected to the separate servo amplifier
for monitoring.

(2) To use the functions indicated below, use the A171SCPU and the
positioning OS and positioning software also indicated below. -
» High-speed reading function

Cancel/start of executed servo program

Constant speed contro! instruction (skip function)

Constant speed control instruction (FIN signal wait function)

Constant speed control instruction

(circular interpolation function with CPSTART3, CPSTART4)

« High-speed oscillation function

+ Control with MR-J2-B servo amplifier

When using SV13 or SV22, use an A171SCPU that has "D" or later
as the software version indication on the front of the module.
{Use with "C" and earlier versions is not possible.)

@ _~Version sticker
o S -

| ¢
N

"o s 0

~
1
]

s

~ /—.-"‘

-~ -

Software version :
"D or later

Hardware version

[Positioning OS]

Mcdel Name 0S Ver,

SWOSRX-8V13M
SWOSRX-sva2L

U o( later

[Positioning software package] .

Model Name 0S Ver.

SW2SRX-GSV13PE
SW28RX-GSV22PE

P or later
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POINTI

Note on accessing other stations in a data link system

Other station access involving the motion controller is not possible.
For example the following are not possible: accessing the motion con-
troller from a peripheral device connected to the PC CPU; accessing
the PC CPU from a peripheral device connected to the motion control-
ler; and accessing the motion controller from a personal computer in
the network.

Program reading/writing Program reading/writing
monitering monitoring
testing, etc. g testing, efc.

Peripheral
PC CPU device

Motion
controller

Peripheral
device

Refer to the manuals for each unit and module for information on the peripheral devices for
creating sequence programs, programming manuals, and spécial-function modules.

Reter to the programming manual for the OS used for information on creating motion programs,
and refer to the relevant operating manual for information on using the peripheral software
packages.

The following abbreviations are used in this manual.

Description Abbreviation
A171SCPU Module A171SCPU
e MR-H-B, MR-J-B,
MR-H-8, MR-J-B, MR-J2-B setvo amplifiars MR-J2-B
A171SENC manual pulse gensrator/synchronous encoder interface A171SENC
unit/module
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The A171SCPU contains a positioning-control CPU {PCPU) and sequence-
control CPU (SCPU), for the follqwing functions: ‘

» PCPU.... positioning control with a servo program or motion program,
. home position return, monitoring servo amplifier control status

+ SCPU.... sequence control (equivalent to A1SCPU), running servo
programs or motion programs, enabling and disabling manual
pulse generator operation, jog operation

The following peripheral devices and pdsitioning software packages are
used to set positioning data and program the A171SCPU.

(1) Peripheral devices

* IBM PC/AT computer running PC-DOS V5.0, or higher ("IBM PC"}
IBM PC/AT is a registered trade mark of the IBM Corporation.

(2) Positioning software packages

« SW[ JSRX-GSV[ ]| |PE

The diagram below shows the outlines of programing, data creation, and
A1718CPU processing using a peripheral device and positioning software

package.
[Peripheral device] . [Program, data} . [A171SCPUj
) lBM+PC ) .—™ Sequence program > SCEU L --- - Sequence control
Y : : ‘ . . Servo program or
SWisRx fSV[][]PE : . ] ‘ :’ motio?_ program
SWIISRX-sVi {1} ] A— . execution .
: . . Position‘ingr L - JOG operation
deviee  f . ... For SCPU-to-PCPU
l Y PRl communications
o Seryo program or ‘
motion program : .
—> Posit ' > PCPU .. - - - Positioning control
* pgfa:nocantieng 2 ~ - Home position return
¥ = Servo monitoring

» Sequence programs written to the SCPU, servo programs or motion pro-
grams written to the PCPU, and positioning parameters are created by
running the appropriate positioning software package on the peripheral
device.

« A peripheral device running the appropriate positioning software package
can be used to monitor the A171SCPU operating status, execute a servo
program or motion program, or to test JOG operation.
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1.1 Positioning Control Outline

This section describes the operation outlines and reading of the external in-
puts before the servomotors are started.

generatot/synchronous

A171SENC manual pulse
encoder Interface module

{A1718CPU)

Controf -
system

SCPU
(sequence
programs)

_ Power supply {’sﬁf\}é {5 #221"

conirol pro- |k
grams)

Motlon
nelwork
interface

-

AN

{4) Puise inputs,
ON/OFF inputs

Motion (1)
En:}eg%ﬂgdsstop net cable Position command sE,’.ﬁ:m:;'l i"gll;teeq:,'l%':em)
values, control com- atorlsynghrongus encoder

mand monitor data interface module

. « uppet/lower limit switches
+ near-zero point dog
+ stop commands

K

Motion
network
interface

]

[MR-H-B, MR-J-B/MR-J2-B Control
servo amplitiers) function
system

Y t

inter- inter-
face face

@ (3)

Stant Feedback
cemmand pulses

‘——/__J

Serve motor
{4 axes max.)
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“

(1) Operation outline

{a) Starling servomotors

(1), {2), and (3) above start 4 servomotors maximum Qsing
A171SCPU and servo amplifier

(b) Control from external input equipment using manual puise gener-
atorfsynchronous encoder interface module

(4) and {5) above read external inputs and controf the A171SCPU.
(c) Servomotor emergency stop

To apply an emergency stop to all servomotor axes, wire the emer-
gency stop commands to the emergency stop terminals at the left of
the base unit. I
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1.2 Features

1

(2)

(3)

(4)

(8)

Simuitaneous or independent control of a maximum of four axes.
Up to four axes can be controlled simultaneously or independently with
servo amplifiers.

Compact shape

Compact size, with external dimensions of CPU and 2 option modules
mounted in the main base unit (A172B): 220 mm (8.66 in) x 130 mm
{5.12 in) x 110 mm (4.33 in). ' '

Internal functions equivalent to MITSUBISHI A1SCPU

(a) Common sequence commands
MELSEC-A series sequence programs (commands) can be used.

(b) A1SCPU /O modules and special-function modules can be used.
A18 1/O modules and special-function modules can be used
mounted in a main base unit or extension base unit, '

Use IBM PC as positioning peripheral device.
Servo control programming, monitoring, and testing are possible using

a dedicated software package with an IBM PC.

Switchable operating systems
The OS can be directly written to mternal flash.memory by an IBM PC,
allowing control with an OS matched to the system.
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1.3 Performance Comparison between A171SCPU (SCPU) and A1SCPU

The table beiow shows the differences between the SCPU in the
A171SCPU and A1SCPU.

A1SCPU

Item A171SCPVU (SCPU)

A1832B, A1833B,

A172B, A178B, A178B-51 A1S358, A1538B

Main base unit

Extension base unit

A1S65B, A1568B

A1S8658, A1568B,
A18528, A1855B,
A15588B

Power supply unit’

Main base unit

built-in A171SCPU

Extension base unit.

A1861P, A1562P

A1SB1P, A1S62P,
A1S63P

Instruction types

instructions

saguence o
instructions 22 22
basic/application -

instructions 131 131
dedicated 104 104

Number of /0 points

Total 266 poirits for seduénce control
and positioning control

256 points for
sequence control

Devices

Internal relay/latch relays

Total 2048 points for sequence control
and positioning control

2048 points for
sequence control

Data registors

Total 1024 points for sequence control
and positioning control

1024 points for
saquence controt

Special relays

tor positioning
control

M9073 to M9079

Special registers

for positioning
control

D9180 to D9199

Data register latching range
(from parameter latch range setting)

DO to D599

are latched. Positioning control reg-
isters not latched if set in latching

( Only sequence control data registers
range.

)

Do to D023

* Al other specifications identical to A1SCPU.

POINTI

(1) Positioning control internal relays operate as M devices (internal
relays) in a sequence program.
Although the set M, L, and S device symbols set in the parameters
are displayed on the peripheral device, devices set as L (latch relay)

are not held in the event of a power interruption.
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2. SYSTEM CONFIGURATION

This section describes the system configuration, the cautions on the sys-
tem configuration, and the equipment.

2.1 Overali Configuration

The configuration of devices in an A1 Ti SCPU stand alone system, and the
configuration of peripheral devices, are shown below.

-
—> 1 : c:
. MR-HENC { to peripheral device )
synchronous

Battery (A6BAT) - A171SCPU (built-In power supply) engoder

4 0 _ 0

MR-HSCBL[ M
-~ ] synchronous
E ﬂ ﬂ I in encoder cable
0O oY
o — i MR-HDPO1
A1TISENC manual pulse
Main base unit manual pulse ?onnrlto:fwnehronuuu denerator
(A1728) v Qe moion module and ano snoodar ntatace module
PG module can be lo.
{A1788), <ne moton module nnd seven
PG modules can be loaded,
{A178B-81)........... Two motion modules and slx
PC modules can be loaded,
% SX[ X 1input module
| A1SC[ ][ |B extension cable
Motion net uhloJ
Extenslon base uait u I
A1S65B...... extension power supply, 5 slots Spacial function module
A1S568B.....extension power supply, 8 slots
Z "
MR-JBAT[ ] battery unit MR-TM/MR-A-TM temination connector
05 '5 : .5
Reg i Rep ive . Regensrative 3 Regenerat
, resistor | | resiator | I .?::mor I Motion net cable ]
. 4

"0 3% L ‘
- @@@@

MR-H[ 18, MR-J{ JB, MRJ2 JB MR-H[ |B, MR- 18, mwzna MR-H[ 1B, MR-J 1B, MRJZ{ }8 MR-H| 18, MR~ ]B un-.lei -]
f ) lmpllﬂcr S00VO ampll satvo ampilfier A0

—*

ﬁ FARr

Ha-MH HC-MF HA-MH HC-MF HAMHHG-MF HAMH HE-MF

HA FH HA-FF HA FH HA-FF HA FH HA-FF HA-FH HA-FE

HA-SH HG-SF - | HA-SH HC-SF HA-SH HC-SF HA~SH HC-SF

HA-LH HA-LH HA-LH ALH

HA-UH HA-UH HA-UH HA UM
seivomotor *7 servomotor *7 solvomotor *7 servomotor *7
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i) 8
10 A171SCPU _ . Parallel
( h] Eg-ﬁgﬁc’ 1B pciaT - <= 7|ACB0PI0-25P cable | =D | fnier
converter computer
—1|Setlal mouse
PS-DOS
SW| asnx-
asvial }PE
RS-232C/ system floppy disk
Else-:lgge A 20D, 2HD L—{Bus mouse
internal (for use by user}
cable SW{ ISRX-SV( ][]
5 Junit OS system
loppy disk
10
> A30TU teaching unit
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POINTS

(1) Cable for connection between A171SCPU and servo amplifier {*1)
Use one of the following cables depending on the type of setvo

amplifier.
[ MR-H-B/MR-J-B connecting cable : MR-HBUS[ M
MR-J2-B connecting cable MR-J2HBUS| JM-A

(2) Motion net cable for connection between servo amplifiers (*2)
Use one of the following cables depending on the type of servo

amplifier.

Cable for connection between o

MR-H-B/MR-J-B and MR-H-B/MR-J-B MR-HBUS[ |M

Cable for connection between MR-H-B/MR-J-B and MR-J2-B ‘
MR-J2HBUS{ IM-A

Cabie for connection between MR-J2-Bs MR-J2ZHBUS[ 1M

(3) Connection of the battery unit (*3)
* When using MR-J-B and performing absolute position detection
control, connect a battery unit to the iast servo amplifier.
Make the connection to the last servo amplifier with the
“appropriate motion net cable among the following.
[ Cable for connecting MR-H-B/MR-J-B MR-HBUS[ M
Cable for connecting MR-J2-B MR-J2HBUS] IM-A
+« When a battery unit is connected, there is no need to connect a
termination connector. :
(4) Connection of termination connector (*4)
Connect a termination connector to the last servo amplifier.
Use the appropriate termination connector, depending on the model
of the last servo amplifier:
[Termination connector for MR-H-B/MR-J-B MR-TM
Termination connector for MR-J2-B MR-A-TM
(5) Connecting the regenerative resistor (*5)
« Connect an externai regenerative resistor when using MR-J40B to
MR-J200B {Cables supplied by the. user.)
» When using an external regenerative resistor with MR-J40B or a
higher model, disconnect the servo amplifier internal resistor.
(6) Cable for connection between the servo motor and servo amplifier
(*6)
+ The following encoder cables are available as accessories,
Encoder cable for HA-MHM/FH series motor MR-HCBL[ IM
Encoder cable for HA-SH/LH/UH series motor MR-HSCBL[ M
Encoder cable for HC-MF/HA-FF series motor MR-JCCBL[ JM-H
o . MR-JCCBL[ M-L
Encoder cable for HC-SF series motor MR-JHSCBL[ JM-H
' MR-JHSCBL[ ]M-L
o If you prepare the cable yourself, use the following encoder
connector sets.
Encoder connector set for HA-MH/FH series motor
MR-HCNS
Encoder connector set for HA-SH/LH/UH series motor
MR-JSCNS
Encoder connector set for HC-MF/HA-FF series motor
MR-J2CNM
Encoder connector set for HC-SF series motor
MR-J2CNS
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POINTS '

(7) Servo motor (*7)
It is possible to use both incremental method and absolute data
method servo motors in combination.

(8) Parailel printer (*8)
Refer to the operating manual of the peripheral software package
for information on the types of printer which can be used.

(9) Connection using an IBM PC (*9)
Connect the IBM PC to the A171SCPU using the DAFX-CAB
interface internal cable.

(10)Teaching unit (*10)
Whether or not the teaching unit can be used depends on the
operating system registered in the A171SCPU.
Refer to the programming manual for the OS used.

/\ CAUTION

A\ Configure safety circuits external to the controller or servo amplifiers if their abnormal
operation could cause axis motion in a direction other than the safe operating direction for

the system.

A\ Ensure that the characteristics of other components used in a system match those of the
controllers,servo amplifiers, and servomotors.

A\ Set the parameters to values appropriate for the controller, servo amplifiers, servomotors,
regenerative resistor types, and system application. The protective functions may not work if
the parameters are set incorrectly.
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2.1.1 Cautions on system configuration

This section describes the hardware and software packages which can be
used with the A171SCPU.

{1) Hardware
(a) /0 modules
Only dedicated A1S 7o) modules can be used {see Section 2.3).

(b) Special function modules -~ .

1) Only dedicated A1S specnal functlon modules can be used
(see Section 2.3).

2) A maximum of two of the foliowmg special function module models
‘can be mounted with a smgie A171SCPU:

» A18J71C24(R2/R4/PRF)

(2) Software packages |
Set one of the following model names when starting up the peripheral .
software package.

» A1S, A1718

POINT/|

{1) Ii is possible to key in more than 256 1/O points (X/Y, FF) when
setting the A171SCPU model name, but this should be avoided as
the A171SCPU cannot use more than 256 points.

. 2.1.2 Method for connecting separate servo amplifier units

The method for connecting separate servo amplifier units is described here.
Since the motion net cable and termination connector that can be
connected differ depending on the model of separate servo amplifier unit,
refer to the connection examples given below.

The various models of motion net cables and termination connectofs are
depicted in the connection exampies as indicated in the table below.

Name Model Name Con!?::t:‘;;loﬁnxl:mpl ° Detalls
For connecting A171SCPU
wrest | [ |moumuenes, .,
MR-H-B/MR-J-B.
gda‘;::;m net MR-J2HBUS[ M [:: EANANPRRBRNSN :::; ﬁg?};}g‘.g MR-J2-B
' For connecting A171SCPU
MR-J2HBUS{ M-A H o MR-LeB MR- -8 and
MR-J2-B.
Tormination | MR-TM ik For MR-H-B/MR-J-B.
connestol | pR-aA-TM 1 For MR-J2-B.
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(1)

@

(3)

®)

(6)

MR-H-B configuration
A171SCPU MR-H-B MR-H-B MR-H-B

A

‘ +——— Termination
connector

MR-J-B configuration
A171SCPU MR-J-B MR-J-B MR-J-B
Termination
connector
MR-J2-B configuration
A171SCPU MR-J2-B MR-J2-B MR-J2-B
+-——— Toarmination
connector
MR-H-B + MR-J-B configuration
A1718CPU MR-J-B MR-H-B MR-J-B
Termination
connector
MR-J2-B + MR-H-B configuration
A171SCPU MR-J2-B MR-J2-B MR-H-B ‘ '
+~—————— Termination
connector
A171SCPU MR-J2-B MR-H-B MR-J2-B
Termination
connector
MR-J-B + MR-J2-B configuration
A171SCPU MR-J-B MR-J2-B MR-d-B
Termination
connhector
A171SCPY MR-J-B MR-J-B MR-J2-B

+——————— Tarmination
connector

4
L
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.- __________________________________ ]
2.2 Basic Configuration

The motion controiler can be used in the following basic configurations.
¢ Main base unit only (using IfO or special function modtles)

« Main base unit only {using manual pulse generator/synchronous encoder
interface module)

» Using extension base.
2.2.1 Main base unit + /O or special function modules

A maximum of four axes can be controlled using MR-H-B/MR-J-B/
MR-J2-Bs, and a maximum of 64 /O points are available.

/(A172B) main base unit

(1) (2

{1) * Overall configuration

(a) Using A172B

Emergency stop input f*——i

A1S 1/O A1S {/O module or

A1T1SCPU module special function module

MR-HBUS[ IM/MR-J2HBUS{ JM-A
motion net cable

. MRH MR-J-B,
R-J2-B

sarvo amplitier

| MR-H-B, MR-J-B,
-J2-B

™ servo amplitier
MB-J2HBUS! 1u-A°
JMR-J2HBUSI M —| ME-hG MR8,
motion net cable [ *|_servo ampliffer- -
I MR H BMFI-J-B,

660

servo amplifier
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(b) Using A178B (S1)

/ {A178B (S1)) main base unit

Emergency stop input I-—'

MR-HBUSI 1M
/MR-J2HBUST IM-A
MR-J2ZHBUS! |M
motion net cable

A1S 1/O
A1718CPUY module
MR-HBUS[ JM — /
N A1S 1/O module or
/MR-J2HBUS 1M-A special function module

motion nat cable

MR-H-B, MR-J-8,
MR-J2-B
servo amplifier

MR-H-B, MR-J-B,
MR-J2-B
servo amplifier

MR-H-B, MR-J-B,
MR-J2-B
servo amplifier
MR-H-B, MR-J-B,
MR-J2-B
servo amplifier

© 000

(2) Cautions

(a) MR-H-B, MR-J-B, and MR-J2-B can be used in combination.
(b) A171SCPU is connected to servo amplifiers wnh the motion net

cables indicated below.

For connecting MR-H-B/MR-J-B MR-HBUS[ M
For connecting MR-J2-B MR-J2HBUS[ IM-A
Make connections between servo amplifiers with the motion net
cables indicated below, ‘
For connection between MR-H-B/MR-J-B and MR-H-B/MR-J-B
MR-HBUS[ M
For connection between MR-H-B/MR-J-B and MR-J2-B
MRJ2HBUS[ IM-A
For connection between MR-J2-B and MR-J2-B
MR-J2HBUS[ IM
The total length of motion net cable used to make connections
between the A171SCPU and servo amplifier, and between servo
amplifiers, should not exceed 30 meters,
Fit the following termination connector to the last connection of
the connected servo amplifiers.
[ For MR-H-B/MR-J-B MR-TM
For MR-J2-B ‘ MR-A-TM
When using MR-J-B and performing absolute position detection,
connect a battery unit to the last connection of the motion network.
Connect the battery unit with the motion net cable indicated betow.
[ MR-H-B/MR-J-B MR-HBUS[ IM
MR-J2-B MR-J2HBUS[ IM-A
When a battery unit is connected, no termination connector is
required.
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(¢) A1S input and output modules with 16, 32, or 64 1/O points can be
used. :

{(d) The first I/O siot (or the first and second slots when using
- A178B-81) can only be accessed from the motion controlier.
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2.2.2 Main base unit + manual pulse generator/synchronous encoder interface module

A maximum of four axes can be controlled using MR-H-B/MR-J-B/MR-J2-
Bs, and a maximum of 64 I/O points are available.

The system can be applied the controlled system to suit the pulses input
from the manual pulse generator, external inputs, synchronous encoder in-
puts, and brake output signals.

(1) Overall configuration
(a} Using A172B

/(A1728) main base unit

M 2)

{ Emergency stop input |—— Manual puise A1S /O
A171SCPU generalor/ Manual pulse
| synchronous | module genarator x 1

encoder inter-
face module
L5
Brake output

MR-HBUS[ M External input signals [_JEE__’
IMR-J2HBS] JM-A + upper limit input
motion net cable . Iotwer !imit'input Synchronous
+ stop signal encoder x 1
mg-?éBB MR-J-B, * near-zero point dog
servo amplifier * tracking input

MR-H-B, MR-J-B,
MR-J2-8

servo amplitier

o0 ¢

MR-HBUS[ M
/MR-J2HBUS[ IM-A MR-H-B, MR-J-B,
/MR-J2HBUS le MR-J2-B
motion net cablie gervo amplifier
MR-H-B, MR-J-B,
MR-J2-B

servo amplifier

2-10
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(b) Using A1788 (S1)

{A178B (S1)) main base unit
A1S I/C module or
_ special function module

7/ N
. - Manual pulse
{ Emergency stop input ——x generator! A
' A1718CPU synchronous Manual pulse
encoder inter- generator x 1

face module . | E
[—Br—akeTu:pir’HT Lt

External input signals
MR-HBUSL]M . [__.IE:I
/MR-J2ZHBUS[ M-A « upper fimit input
motion nst cable + lower jimit input Synchronous
* stop signal ancoder x 1
Mg-glz-aé MR-J-B, _|* near-zaro point dog
servo amplifier * tracking input

MR-H-B, MR-J-B,
MR-

J2-B
setvo amplifier
MR-HBUS[ M
IMR-J2HBUST IM-A MR-H-B, MR-J-B,
/MR-J2HBUS| IM MR-J2-8
motion net cable servo amplifier

MR'SIéB MR-J-B,
servo amplifier

BES ]

(2) Cautions

{a) When an A178B-S1 is used, iwo pulse generator/synchronous
encoder interface modules can be loaded.

(b) Mount the manual puise genefatorlsynchronqu's encoder interface
module in I/0 slot 1. (or if using A178B-S1, in I/O slot 1 or 2.)

(c) A combination of MR-H-B, MR-J-B and MR-J2-B can be used.
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(d) Connect an A171SCPU and servo amplifier with the motion net
cabie indicated below.

For connecting MR-H-B/MR-J-B MR-HBUS[ |M

For connecting MR-J2-B MR-J2HBUS| IM-A
Use the motion net cables indicated below for connections
between serve amplifiers.

Between MR-H-B/MR-J-B and MR-H-B/MR-J-B

. MR-HBUS[ IM
Between MR-H-B/MR-J-B and MR-J2-B MR-J2HBUSI JM-A
. Between MR-J2-B and MR-J2-B MR-J2ZHBUS[ IM

The total length of motion net cable used to make connections
between the A171SCPU and servo amplifiers, and between servo
amplifiers, should not exceed 30 meters.
Fit the following termination connector to the last connection of
the connected servo amplifiers.

[ For MR-H-B/MR-J-B MR-TM

For MR-J2-B ) © MR-A-TM

When using MR-J-B and performing absolute position detection,
connect a battery unit to the last connection of the motion network.
Connect the battery unit with the motion net cable indicated below.

[ MR-H-B/MR-J-B MR-HBUS|[ M
MR-J2-B MR-J2HBUS| JM-A
When a battery unit is connected, no termination connector is

required,
(e) A1S input and output modules with 16, 32, or 64 I/0O points can be
used.

2-12
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2.2.3 Extension base unit

A maximum of four axes can be controlled using MR-H-B, MR-J-B and
MR-J2-B. Using an extensionbase unit makes a maximum of 256 1/O
points available.

Use an extension base unit to use a large number of I/O points or to use
special function modules.

(1) Overall configuration

(a) Using A172B

/(A172B) main base unit 7 / (A1S65B or A1568B) extension base unit

M%&}I& @ - Extension
Emergency o or e oable Asel1p
stop input - G | Msuo ' ton” :
A17T1SCPU g‘é‘m':,. ?up:ce:':ln ’ ;'m., A1S 170 modules or special function modutes
l
. mg’:m; modulss b4 R
encoder
Interface
mocule N N
MR-HBUS[ 1M

/MR-J2HBS[ IM-A
motion net cable

MB-H-B, MR-J-B,
R-J2-B

servo amplifier

—®
e ®
—®
-®

MA-H-B, MR-J-B,
R-J2-B R

b i
— servo amplifier

MR-H-B, MR-J-B,
MR-J2-8

sarvo amplifier
MR-HBUS[’ ™M
/MR-J2HBUS] IM-A

/MR-J2HBUS M
motion net ca
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(b) Using A178B (S1)

—{A178B (51)) main base unit
/ A18 YO modules or special function modules

- N
M3 o
module
Emergency M71sENG
stop input manual
AIT1SCPU | Daes, B

atorsyn- .
chronous
oncoder
interface
module

{A1S65B or A1S68B)}
MR- HBUSL extension base unit
IMR-J2HBUSI IM-A

motion net cable

MR-H-B, MR-J-B,
MR-J2-B

A188 IR
Extension .xlag!-!

eable o A1S O modules or special function modules

servo amplifier

servo_amplifier

MR H B MR-J-B,

servo arnplifier

r‘wﬁr‘wr—'

._.@

VRS e L@ i,
()
M

MR-H-B, MR-J-B,
MR-J2-B

servo amplifier

MR-HBUS[ M
MR-J2HBUS ]M-A
/MR-J2HBUS[ M
motion net cable

(2) Cautions

(a) Extension base units are available with five or eight I/0 slots.
Select the extension base unit according to the number of A1S I/O
modules and special function modules used.

(b) If a manual pulse generatorlsynchronous encoder interface
module is used, mount it in I/O slot 1 (or if using A178B-S1, in I/O
slot 1 or 2.).

(c) Mount the extension power supply module in the power slot of the
extension base unit,
Select the extension power supply module according to the total
current consumption of the I/O modules and special function
modules to which current is supplied.
See Section 2.3 for the current consumption at 5 VDC of the I/O
modules and special function modules.

(d) A combination of MR-H-B, MR-J-B and MR-J2-B can be used.
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(e) Connect an A171SCPU and servo amplifier with the motion net
cables indicated below.

[ For connecting MR-H-B/MR-J-B MR-HBUS[ M
For connecting MR-J2-B MR-J2HBUS! IM-A
Use the motion nsat cables indicated below for connections
between servo amplifiers.

Between MR-H-B/MR-J-B and MR-H-B/MR-J-B

_ MRHBUS] ]M
Betweeh MR-H-B/MR-J-B and MR-J2-B - MR-J2HBUS[ |M-A
Between MR-J2-B and MR-J2-B MR-J2HBUS| M

' The total length of moticn net cable used to make connections
between the A171SCPU and servo amplifier, and between servo
amplifiers, should not exceed 30 meters.

Fit the following termination connector at the iast cohnection of
the connected serve amplifiers. :

For MR-H-B/MR-J-B MR-TM

For MR-J2-B B MR-A-TM
When using MR-J-B, to perform absolute position detection,

_connect a battery unit to the last connection of the motion network.
Connect the battery unit with the motion net cable indicated beiow.

MR-H-B/MR-J-B ' MR-HBUS] M
MR-J2-B - MR- J2HBUS[ IM-A
When a battery unit is connected, no termination connector is re-
quired.
(f)y A1S input and output modules with 16 32,.or 64 IO points can be
used.

(9) The first /O slot (or the first and second slots when using
A178B-S1) can only be accessed from the motion controiler.
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! POINTSI

(1) The number of I/Os and the I/O number allocations when an
extension base unit is used are shown below.

{n this example, each stot contains a module with 16 points.

Main Motion control slot
base unit #Pc slot No. -
] 1 2 3 4 ] 6 7

a0

QoF

1

|

| | :

Vacant, | Vecant, ) Vacant, | Vacant, : Vacant, | Vacant, | Vasant

0 points| O points | & pointe § O points | O points | D points | O points
|

|
I
I
1
1
—— i ——

Lo

P—
]
1
|
| I
1
|
1
]
o
]
]
]
]
r
!
!
I
k
I
|
1

Extension cable

r PC slot No.

8 9 16 1" 12 i3 14 15

10 20 a0 40 50 60 T 80

Powar
4 Supp o | t to [ to | to to v | to
module

1F 2F 3IF 4F S5F &F 7F 8F

L A1568B sequencer extension base unit

* The YO numbers in the example above assume that slot numbers 1 to 7 were
designated as vacant slots with 0 points in I/0 allocation.
If /O allocation is not performed, slot number 1 1o 7 are sot as vacant slots
occupying 16 points, and in this case the extension base /O numbers start from

80H.
Max. extension stages 1 extension stage
Max. mountable 1/O modules 10 modules
Max, 1/O points 256 points
Main base unit mode! name A172B, A178B, A178B-81
Extension base unit model name | A1565B, A1868B
Extension cable model name A15C03B, A15C12B, A1SC30B, A1SC01B
(for right-side mounting)
Cautions {1)Only one extension base unit stage can be
used. (Two extension unit stage not usable)
{2)Length of extension cable not to exceed 3 m
(9.84 ft.).
/O number allocation (1)}The I/O numbers are allocated to the main
{with no 1/O allocation) - base unit then to the extension base unit.

For the IO numbers of HO modules mounted
in the motion side slots of the main base unit,
allecate numbers tater than the 1/0 numbers
used for the PC side slots of the main base
and extension base units.

Make the /O number allocations for the PC
side slots at the main base unit first, then at
extension base units.

(2)The first 1/O number of the extension base
unit is determined from the number of 1/O
peints of the I/O modules mounted in the main
base unit. -

(3)If automatic 1/O allocation is performed, add
16 points for sach vacant slot.

(4)1/0 allocation can be used to change items (2)
and (3) above. For details, see the ACPU
Programming Manua! {Fundamentals).

2-16
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POINTS]

(2)The IO number allocations when an ASTOGOT is connected to the
extension base unit are as follows.

<FOR SV13>
1. VO allocations

o {1i213|4|5]|6 (78| 9 |10|11]12]13]|14]15

X32{50}s0iso|so|so|so0iso|xs2|ys2|s0|s0|S0{so|so0|s0

16 117 (1819202122123 )24 | 25 |26 (27 28|29 |30 |31

Faz

The I/Q numbers when the 1/0 aI!obaﬁons above are made are shown

below. Main base Motion control glot
. 17("1723) ) r F"PC slot No.
o .

AlS
x4

CPU A171S
module ENC

00R

Extension cable

FSIot No.
]
AX | AY
41 § 41
st Power
axtenslon supply
atage module
20H | 40H
LExtension base (A628) )
ASTOGOT
2nd

extension,
slot O .
6eH

2. if automatic /O allocation is performed with the module condigurarion
shown below, the A870GOT I/0 number wili be:
(32 points + 16 points x 7) + (32 points x 2 + 16 points x 6) = 304 (130H)
and since this exceeds 256 points, a GOT communication error wﬂl oceur.
{n this case, make the following GOT settmgs
number of extension
stages =1, 1/0 slot = slot 2.

Notes

1. Mark sure that the total number of ¥/O points including the 32 |
points for the A870GOT does not exceed the total number of pomts
of the A171SCPU (256 points).

2. Other modules cannot be mounted at a slot set for an AB70GOT.

3. In IO allocation, set "F" (32 point special function modute) for the
- GOT.

/N CAUTION

A\ The total length of the extension cables must not exceed 3 m.
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2.2.4 MELSECNET data link sysfem

A MELSECNET(ll) data link system can be configured using
A1SJ71AP21/R21 for fiber-optic/coaxial cable data links.

(1) Overall configuration
The A1SJ71AP21/R21 can be used as master and local stations
(marked @ ), as shown in the diagram below.

/Fibar~optic or coaxial cable

Remote /O
station

/Fiber-optic or coaxial cable

Remote /O
station

(2) Cautions on system configurétion
The system configuration of A1SJ71AP21/R21 used as master and local
stations is the same as described in Sections 2.2.1 to 2.2.3.




2. SYSTEM CONFIGURATION

2.3 Equipment in System

2

This section lists the units/modules and peripheral devices which can be
used in the A171SCPU system,

(1) Table of motion modules

6écupled Current
. Points Consumption
Part Name n::;‘ Description (Ty'?; of Remarks
Module S5VDC | 24 YDC
AHocated) | (A) (A)
CPU module A1718CPU { See petformance specifications in Buiit-in
Chapter 4. - 0.90 . RAM
(266 1/O points, 32 kbyte memory : :
capacity)
Main base unit A1728 One motion module and one PC One
module can be loaded. oxtension
— — — cennecior
at right as
accessory
A178B One motion module and seven PC One
— modules ¢an be loaded. extension
. . e — — connector
' at right as
accassory
A178B-81 | Two motion modules and six PG One
modules can be loaded. sxtension
— —_— _ connector
at right as
accessory
Manual pulse A171SENC | 686 points /O sighals (DOG, OT+,
generator/ OT-, STOP: 4 pomts each, Tracking e
synchronous . 1 point) o — 0.50 —
encoder interface Manual pulse generator interface.
module Synchronous encoder interface
Manual pulse MR-HDPO1 | 4.5 VDC to 13.2 VDC, 100 pulselrev 0.08
generator ‘ at magnification of 4 - : -
Synchronous MR-HENC | Resolution: 16384 pulseftev,
encoder permitted rotational speed: 7030 rpm —_ 0.15 —
 (electrical response 4300 rpm)
Synchronous MR- Synchronous encoder to A171SENC
encodsr cable - HSCBL{ ]M | connector cables: 5 m {16.4 ft), 10
m (32,8 1), 20 m (65.6 ft), 30 m — — _—
(98.4 ft). {Same cables as encoder .- ‘
cables for HA-SH series motors.)
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(2) Table of PC CPU modules

Current
Occupied Points Consumption
NF::\te ﬂ:g&l Description {Type of /O Remarks
Module Allocated) | 5 ypo 24 VDC
(A) (A)
Power A1861P 5VDC, 5 A Input, Mount in
supply 100/200 VAC power
maodule A1562P 5 VDC, 3A/24 VDC — _ _ siot of
06 A extension
ba§e
A1S63P 5 VDC, 5 A Input 24 VDG unit.
Input AtSX10 16-point, 100 VAC input module 16 (16-point input) 0.05 —_
modules . :
A1SX20 16-point, 200 VAC input module 16 (16-point input) 0.05 —
A18X30 16-point, 12/24 VDC,12/24 VAC 16 (16-pointinput) | 4 o _
input moduie :
A1S8X40 16-point, 12/24 VDC input module 16 (16-point input) 0.05 —
A18X40-S1 | 16-point, 24 VDC input module 16 (16-point input) 0.05 —_
A1SX40-82 | 16-point, 24 VDC input module 16 (16-point input) 0.05 —
A1SX41 32-point, 12/24 VDC input module 32 (32-point input) 0.08 —_
A18X41-82 | 32-point, 24 VDC input module 32 (32-point input} 0.08 —_
A1S5X42 &4-point, 12/24 VDC input module 64 (64-point input) 0.09 —_
A1542-82 64-point, 24 VDC input module 64 (64-point input} 0.09 —_
A1SX71 32-point, 5/12 VDC input module 32 (32-point input) 0.075 —
A1SX80 16-point, 12/24 VDC sink/source 16 (16-point input) 0.05
input module ' -
A18X80-81 | 16-point, 24 VDC sink/source input | 16 (16-point input) 0.05
module - -
A18X80-S2 | 16-point, 24 VDC sink/source input | 16 (16-point input) 0.05
module : -
A1SXst 32-point, 12/24 VDC sink/source 32 (32-point input) 0.08 _
input module '
A15X81-52 | 32-point, 24 VDC sinkisource input | 32 (32-point input)
module : 0.08 -
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Current
Occupled Points Consumption
NP:';: 'ﬂ:::; Description (Type of VO Remarks
Module Allccated) | 5 ypo 24 VDC
(A) (A)
Output A18Y10 '16—point. relay contact output 16 {16-point output) 0.12 0.09
moduies module (2A) ] ] . ’ :
A1SY18A 8-point, relay contact output 16 {16-point output)
module (2A), for independent o 0.24 0.078
contacts ’
A18Y22 16-point, triac output module (0.6 A) | 16 {16-point output) ' 0.27 {200 VAC)
’ o : " 0.004
A18Y28A- | 8-point, triac output module {1 A), 16 (16-point output) 0.11 o
all points independent ’ :
A18Y40 16-point, 12/24 VDC transistor - 16 (16-bo_int output) 0.27 0.016
output module (0.1 A), sink type - ’ .
A18Y41 32-point, 12/24 VDC transistor 32 (32-point output) 0.50 0 016
output module (0.1 A), sink type : - :
A1S8Y42 64-point, 12/24 VDC transistor 64 (64-point output) 0.03 0.016 '
- cutput module (0.1 A), sink type : B '
A18Y50 16-point, 12/24 VDC transistor 16 (16-point output) 0.12 0.12
output module (0.6 A), sink type ‘ ' Y
A15Y&0 16-point, 24 VDC transistor output 16 (16-point cutput) 0.12 0.015
module (2 A), sink type ‘ te :
A1SYE0E 16-point, 12 VDC transistor output 16 (16-point output)t 5. 0.01
module (1 A}, source type L . : )
A18Y68A 8-point, 5/12/24/48 VDC transistor 16 (16-point output)
output module, sink/source type, all ’ 0.13 -
points independent 4
A18YT1 32-point, 5/12 VDC transistor 32 (32-point.buiput) 0.40 0.15
: output modute (0.016 A), sink type B ’ A
A1SY80 18-point, 12/24 VDC transistor 16 (16-point output)| . 0.12 0.04
output module (0.8 A}, source type S ‘ ) '
A1S8Y81 32-point, 12/24 VDC transistor 32 (32-point output) 0.50 : 0.018
’ output module (0.1 A), source type - . R '
Input/ A1SH42 32-point, 12/24 VDC input module 32 (32-point 6utput)
output 32-point 12/24 VDC transistor )
compos- output module (0.1 A), sink type 0.50 0.008
ite mod- .
uies
Dynamic A1S42X 16-/32-/48-/64-point, 12/24 VDC Set no. points )
input dynamic input module (input with) 0.08 —
module [set no. points_]
Dynamic | A1S42Y 16-/32-/48-/64-point, 12/24 VDC Set no. points
output dynamic output module (output with) ¢.10 0.008
module [sat no_points._
Blank A1SG6&0 Protects unused slots from dust. 16 (vacant)
cover : - -
Dummy A15Ge2 16-132-/48-/64-point selectable
module module - — -
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Current
Occupled Points Consumption
NPart ﬂ::‘el Description " (Type of l/O Remarks
ame ® Module Allocated) | 5 vpo 24 VDC
(A) (A)
40-pin ABCON1 Scldered type
connector
ABCON2 Soldertess type - - —
AGCON3 Pressure displacement type
37-pin AGCON1E Soldered type
D-sub
connector | AGCONZE | Solderless typs — — —_
ABCON3E Pressure-displacement type
Pulse A1SPBO input module for pulses with short 16 (16-point cutput)
catcher ON duration (0.5 ms min.), 16 input 0.055 —
module points
Analog A18T60 Modules allow timer set value to be | 16 (16-point output)
timer adjusted with variable resistor from
module 0.1t01.0s, 110108, 10t060 s, 0.055 —_
or 60 to 600 s. Analog timer 8
points
Interrupt | A1S161 Interrupt module to desighate 32 (82-point special
moduie interrupt program execution. 16 function) ' 0.057 —
interrupt input points.
High- A1SD61 32-bit signed binary, 5¢ kbps, 1 32 (32-point special
spesad channel function) 0.35 —
counter ’
module
AlD A1S64AD 4-20 mA/0-10 V, analog, 4 channel 32 {32-point special
conversion function) 0.4 —
‘module '
Tempera- | A1S62RD3 | For Pt100 (3-wire type) connection, | 32 (32-p6int spacial 0.54 _
ture/ temperature input, 2 channel function) ’
digital
conversion A1562RD4 | For Pt100 (4-wire type) connection, | 32 (32-point special 0.44 -
module temperature input, 2 channel function) .
D/A A1562DA 4-20 mA/0-10 V, anatog output, 32 (32-point special
conversion 2 channel function) 0.8 -—
module
Computer | A18J71524 | Computer link functions, RS-232C, 32 (32-point special 0.1 -
link -R2 1 channel function) ) _
module
A18J71C24 | Computer link functions and 32 (32-point special
-PRF ptinting functions, R§-232¢C, 1 function) 0.1 —_
channel
A18J71C24 | Computer link functions and multi- 32 (32-point spsecial
-R4 drop link functions, RS-422/RS- function} 0.1 —
485, 1 channel
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; Curront
: Occupied Points Consumption
Nt Model Desctiption (Type of /O : Remarks
: Module Allocated) ; s vpe 24 VvDC
‘ (A) (A)
Position- | A1SD70 For 1-axis positioning control, 48 (first haif :
ing . speed control, speed-position 16 vacant points, )
module control. second half : 0.3 —
Analog voltage output (0 V to. 32-point special
+10 V). function)
A1SD71- | For positioning control, speed 48 (first half :
52 contrel. 2-axis pulse train output .16 vacant points,
{independent, simultaneous 2-axis, second half : 0.8 —_
linear interpotation). 82-point special
!unct_ion)
A1sD71- For positioning control. 2-axis 48 (first half :
87 pulse train output (independent, o 16 vacant points,
simultaneous 2-axis, linear socond half : 0.8 —
interpolation). 32-point special
. function)
Analog A1S83ADA | Analog input, 2 channel 32 (32~po‘ini special |
IO Analog output, 1 channel function) 0.8 —_
module o
MELSEC- | A1SJ71AP | For MELSECNET (Il) optical data | 32 (32-point special
NET (11} 21 link system master and local function) 0.33 —
data link stations, o
module —
: A1SJ71AR | For MELSECNET (il} co-axial data 32 (32-point spacial
21 link system master and local function) 0.8 —
stations, '
MELSEC- | A1SJ7IT For MELSECNET/B data link 32 (32-point special
NET/B 21B system master and local stations, function) 0.66 _
data link e
modtule
MELSEC- | A1SJ71PT- | For 64 max. MELSECNET/MINI-S3 | 32 dedicated 1/0
NET/MINI-| 32-83 master stations, 512 total remote mode .
s3 /O points, remote terminal control (32-point special
master function) 0.35 _
module — : N
48 extensioh mode
(48-point special
function)
Extension | A1S65B To mount 5 /0O modules Requires
base unit — - _ power
A1568B To mount 8 YO modules supply
module
Extension | A1SC01B | Fiat cable, length 55 mm (2.17 in) For
cables exten-
- - - sion to
right
A15C03B Length 330 mm (13 in) Extension
base unit
A1SC12B | Length 1200 mm (47.2 in) - — - connec-
tor cable
A18C308 Length 3000 mm {118.1 in)
Battery A6BAT IC-RAM memory back-up — —_ —_
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Part Name hl::odet Description Applicable Mode] Name
ame .
ABTBXY36 For sink-type input modules, sink-type output A1SX41(S2), A1SX42(S2),
modules (standard type) A15Y41, A1SY42, A1SH42
AGTBXY54 For sink-type input modules, sink-type output AX42(51), AY42(51/53/54),
modules (2-wire type) 1 AH42
A6TBX70 For sink-type input modules (3-wire type) A18X41(S2), A18X42(S2),
A18H42, AX42(S1), AH42
Connectorfterminal
blo§k|convarsion ABTBX36-E | For source-type input modules (standard type) | A1SX81(S2), AX82
module
ABTBY36-E | For source-type cutput modules (standard A15Y81, AY82EP
WPG)V
ASTBX54-E | For source-type input modules {2-wire type) A15X81{82), AX82
ABTBYS4-E | For source-type output modules {2-wire type) A18Y81, AY82EP
ABTBX70-E | Cables for connector/terminal block A18X81(S2), AX82
conversion modules (3-wire type) :
ACOSTB 0.5 m (1.64 ft) cable for source modules
AC10TB 1 m (3.28 ft) cable for source modules ABTBXY36
AC20TB 2 m (6.56 ft) cable for source modules ABTBXYS54
AC30TB 3 m (9.84 1) cable for source modules ABTBX70
Connector/terminal
block conversion ACS0TB 5 m {16.4 ft} cable for source modules
module cables
ACO5TB-E 0.5 m (1.64 tt) cable for source modules ABTBX36-E
AC10TB-E 1 m (3.28 ft) cable for source modules A6TBY36-E
AC20TB-E 2 m (6.56 ft) cable for- source modules ABTBX54-E
AC30TB-E 3 m (9.84 ft) cable for source modules AGTBYS4-E
ACS0TB-E 5 m {16.4 ft} cable for source modules ABTBX70-E
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(3) Table of s61vo amplifiers modules

(@) MR-H-B/MR-J-B

Part Name Model Name Description
MR-J10B For motor output capacity 50 W, 100 W
MR-J20B For motor output capacity 200 W
Servo amplifier | MR-J408B For motor output capacity 300 W, 400 W
MR-J60B For motor output capacity 600 W
MR-J-B seties MR-J100B For mi:_:tor output cabacily 500 W, 850 W, 1 kW
servo amplifiers — -
. MR-J200B For.motor output capacity , 1.2 kW, 1.5 kW, 2 kW
MR-JBAT4 Absolute position detaction back-up battery,
4 axes max.
Battery unit
MR-JBATS" Absolute position detection back-up battery,
’ 8 axes max. :
Battery unit MR-HBUS] jM To connect MR-J-B series servo amplifier to battery unit
connector cable
MR-H10B For motor output capacity 50 W, 100 W
MR-H20B “For motor output capacity 200 W
MR-H40B For motor output capacity 300 W, 400 W
MR-HGOVB For motor output capacity 500 W, 600 W
MR-H100B For motor output capacity 850 W, 1 kW
MR-H2008 For motor odtbut capacity 1 kW (low inertia), 1 kW (fiat)
1.2 KW, 1.5 kW, 2kW .
MR-H-E serios Servo amplifier MR-H250B For motor output capacity 2 kW (low Inertia), 2.2 kW -
servo amplifiers (flat), 3 kW, 3.5 kW :
. MR-H500B For motor outptit capacity 3 kW {low inertia), 3.5 kW
(flat), 4.5 kKW, 5 kW .
MR-H700B For motor output capacity 7 kW
MR-H11KB For motor oﬁtpl.it capacity 11 kKW - with 4 regenerative
resistors {GRZG400-2Q)
MR-H15KB For motor output capacity 15 kW - with 5 regenerative
resistors (GRZG400-1Q)
MR-H22KB For motor 'output capacity 22 kW - with 5 regenerative
rosistors (GRZG400-0.80)
Battery unit MR-BAT Absolute position detection back-up battery
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Detector cable for
HA-MH/FH series
motor

Part Name Model Name Description
Termination MR-TM Motinted to last MR-H-B/MR-J-B in motion network
connector
MR-H-B MR-REO013 10 W external regenerative resistor
MR-J-B
common MR-RB033 30 W external regenerative resistor
equipment Termination resistor
MR-RB0O64 60 W external regenerative resistor
MR-RBO64X2 100 W external regenerative resistor
{2 connected in series)
MR-RB30 300 W external regenerative resistor
MR-RB31 300 W external regenerative resistor
MR-RB32 300 W external regenerative resistor
MR-RB34 300 W external regenerative resistor
MR-RB50O 500 W external regenerative resistor
MR-RB51 500 W external regenerative resistor
o . MR-RB54 500 W external regenerative resistor
Termination resistor
MR-H11KB 600 W regenerative power, 85 resistance (2Q x 4)
standard (800 W it fan-cooled)
accessory
MR-H15KB 600 W regenerative power, 50 resistance (1Q x 5)
standard {1300 W if fan-cooled) -
accessory
MR-H-B. MR-J- MR-H22KB 600 W regsnerative power, 4Q resistance (0.8 x §)
B common standard (1300 W if fan-cooled) ’
. accessoty
equipment
FR-BU Brake module FR-BU15/30/55K
FR-RC Power regenerative converter
MR-HBUS[ M Cable to connect A171SCPU to MR-H-B or MR-J4-B,
Motion net cable . MR-H-B, MR-J-B to MR-H-B, MR-J-B.
5m (16.4 ft), 5 m (16.4 ft}, total 30 m (98.4 ft max.).
MR-HCBL[ M Cabla to connect HA-MH/FH seties motor to MR-H-B,

MR-J-B.
5m (16.4 ft), 10 m (32.8 ft), 20 m (65.6 ft), 30 m
(98.4 ft).

Deotector cable for
HA-SH/LH/UH
series motor

MR-HSCBL[ M

Cable to connect HA-SH series motor to MR-J-B,
or HA-SH/LH/UH serias motor to MR-H-B.

0.5 m (1.64 ft), 10 m (32.81t), 20 m (65.6 f1), 30 m
(98.4 ft). :

Connector set for MR-HCNS Amplifier connector, relay connector set
HA-FH series

motor detector

Cennector set for MR-JSCNS Amplifier connector, detector connector set

HA-SH/LH/UH
series motor
detector

*Long detector cables and cables without connectors are also available.




2. SYSTEM CONFIGURATION :
0

~

(b) MR-J2-B
Part Name : . Model Name ‘Description
MR-J2-10B For motor output capacity 50 W, 100 W
MR-J2-20B For motor output capacity 200 W
MR-J2;4OB For motor output-capacity 300 W, 400 W
Servo amplifier MR-J2-60B For motor 6utput capacity 500 W, 800 W
MR-J2-70B For motor output capacity 750 W
| MR-J2-1008B For.motor output capacity 1 kW
MR-J2-200B For motor output capacity 1.5 kKW, 2 kW
MR-J2-350B For motor output capacity 3.5 kW
Battery unit MR-BAT Absolute position detection backup battery
Termination MR-A-TM Mounted to last MR-J2-B in motion network
connactor . ’
Regenerative ' MR-RB032 Extarnal regenerative resistor, 30 W
resistor
MR-J2-B MR-RB12 External regenerative resistor, 100 W
series servo - :
amplifiers MR-RB32 External regenerative resistor, 300 W

Motion net cable | MR-J2HBUS[ JM-A | Cables for connections batween A171SCPU and MR-J2-B,
MR-H-B/MR-J-B and MR-J2-B, and MR-J2-B and battery
for MR-J<B . 0.5 m, 1m, 5m

MR-J2HBUS] IM Cables for connection between MR-J2-B and MR-J2-B
0.5m,1m,5m .

Encoder cables MR-JCCBL[ IM-L Cable for connection between HC-MF/HA-FF series motor

for HC-MF and MR-J2-B (standard cable) 2m,5m, 10m, 20 m, 30 m

HA-FF series

motors® MR-JCCBL[ [M-H Cable for connaction between HC-MF/HA-FF series motor
and MR-J2-B .

(high bend_mg lite cable) 2m,Sm, 10m, 20 m, 30 m

Encoder cables MR-JHSCBL[ IM-H | Cable for connection between HC-SF sones motor and

for HC-SF ’ MR-J2-B

series motors* (high bending life cable) 2m, 5m, 10 m, 20 m, aom
Connector set MR-J2CNM Amplifier connectoi'. relay connector set

tor HC-MF

/HA-FF series
motor detector

Connector set MR-J2CNS Amplifier connector, rolay connecter set
for HC-SF ‘ .

serios motor
detector

*Avoid using short cables with relays, since thls can lead to position
displacement. :
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(4) Peripheral devices

Model Name

Remarks

IBM PC AT personal computer

+ |IBM PC computer

e PS-DOS ... Operating system software packags, V5.0, or higher

. SWI ISRX-GSV[ ][ IPE.... GPP and servo function start-up floppy disk

+2DD, 2HD .......ccconvvevennen. User floppy disks
* AC30R2.......ccoviminnrriienenn. R8-282C cable, length 3 m (9.84 f1.)
RS422 cable AC30R4 Length 3 m Cable to connect CPU to A64GOT-LT21B/A77GOT
{9.84 1)
AC300R4 Length 30 m
{98.4 ft)
RS-232C-R8422 | DCNV-RS24 RS-232C-R8422 converter for connecting IBM PC to A171SCPU.
conhverter ’ . : )
DCNV-RS24L Connection to {BM PC requires D232LM-CAB connector conversion cable.
DCNV-RS842R
RS-232C-RS422 | DAFX-CAB RS-2320-HS422 interface cable for 6onnecting IBM PC to A171SCPU.
interface inter-
nal cable Connection to IBM PC requires D232LM-CAB connector conversion cable.
Graphic AB4GOT-LT21B | « AG4GOT body
oper_ation
terminal * ABGT-KP........ccocesesenen. KOYDoOArd panel
A77GOT * A77GOT body
e A7GT-TK....co v t0N-koY panel
AB7GOT * AB70GOT body
Printer Parallel + To print out programs.
(Esc/
P-compatible) * Compatible with ESC/P24-84 (or higher).
Paralle! AC30PIO-25pP » Cable to connhect IBM PC to paralief printer.
intertace cable
«Length 3 m (9.84 ft)
Teaching unit A30TU + Connects to the CPU {o teach addresses and programs.

+ Cable longth 5 m (16.4 ft)
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3. GENERAL SPECIFICATIONS

Table 3.1 shows the common motion controller specifications.

Table 3.1 Generation Specifications

Item Specification
Operating ambient .
temperature 010 35°C
Storage ambient 20 to 75°C

temperature

Qperating ambient
humidity

10% to 90%RH, no condensation

Storage ambient

10% to 90%RH, no condensation

humidity -
. Number of
o Frequency | Acceleration | Amplitude Sweeps

Vibration Conforms to2 0.075
resistance JIS C 0911* : mm

10 to 55Hz {0.003 in) 10 .

5 {1 octave/minute)*
55 to 150Hz | 9.8m/s%(1g)

Shock resistance

Conforms to JIS € 0912 (9.8m/s? {10 g), 3 directions, 3 times)

Noise resistance

Noise voltage: 15600Vpp, noise amplitude: 1 us, noise frequency: 25 to 60 Hz, with a noise
simulator

Withstand voltage

1500 VAC, one minute, between all external AC terminals and ground

500 VAC, one minute, between all external DC terminals and ground

insulation . .

resistance 5 Q min., at SOO.VDC between all external AC terminals and ground

Ground Grounding with 100 & max. resistance, Connect to panel if grounding impossible,
Operating

environment

No corrosive gas, low dust

Cooling method

MNatural cooling.

*1  An "octave" refers to an increase or decrease in frequency by a factor of two. For
example, the following are all octaves: 10 Hz to 20 Hz, 20 Hz to 40 Hz, 40 Hz to 20 Hz,
and 20 Hz to 10 Hz.

See Section 10 "MOUNTING AND LOCATION SELECTION."

*2  JIS: Japan Industrial Standards
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> WARNING

Class 3 grounding should be used. The motion controller should not share a common
ground with any other equipment. The ground terminal is located on the motion controller
module terminal biock. See Section 6.1.

/N CAUTION

The motion controlier must be stored and operated under the conditions listed in the table
~of specifications above.

A\ Disconnect the power cables from the motion controller |f it is to remain unused for a long
period of time.

/N Insert a controiler or servo amplifier into the static-proof vinyl bag for storage.

/\ Consult the service center or service station before storing equipment for a long period of
time.
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4. A171SCPU

This section describes the A171SCPU performance, functions, names and
settings of parts,-and I/O interface specifications.

41 Performance
4.1.1  PCPU performance specifications
The PCPU performance specifications differ according to the OS model

installed in the A171SCPU. Refer to the Programming Manual for the OS
installed in the A171SCPU.
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4.1.2 SCPU performance specifications

The SCPU performance specifications are listed in Table 4.1.
As the SCPU performance specifications differ according to the operating
- system used, refer to the appropriate OS FProgramming Manuat for details.

Table 4.1 Table of SCPU Performance Specifications

Item : SCPU Performance, Specification
Control method Repeated operation (using stored programs)
/O control method Refresh method/direct method (selectable) 7
Programming language Sequence control dedicated language

{refay symbol language, logic symbol language, MELSAP-11)

Numbeér of instructions Sequence instructions 122
(type) Basic instructions $ 131
Application instructions : 104
Processing speed Direct method 1 1.0 to 2.3 ps/step
{sequence instructions) Refresh method : 1.0 us/step
No. 1/O peints Total 256 for motion control and sequence control
Watchdog timer 10 to 2000ms
4 . -
- *1 Memory capacity 32 kbyte (32 kbyte internal RAM)
‘ Program capacity Main sequence program + main microcomputer program = 8 ksteps max.

Of this, the main microcomputer program can be set to 7 ksteps (14 kbyte).
{No sub-sequence programs) -

internal refays (M) 1000 points {M0O to M399)

Latch relays (L) 1048 points (L1000 to 2047) M, S, L total 2048 points for motion control and
sequence control

Step relays (S) 0 {none at initial status) (set with parameters)

Link relays (B) . 1024 points (BO to 3FF)

Timers (T) 256 points .

100 ms timer: time setting 0.1 to 3276.7 s (TOto T199) }
10 ms timer: time setting 0.01 to 327.67 s (T200 to T285)
100 ms timer: fime setting 0.1 to 3276.7 s

set with parameters

Counters (C) - 256 points
: Normal counter: setting range 1 to 32767 (CO to C255) )
Interrupt program counter: setting range 1 to 32767 (none at initial status) | set with parameters
Counter used in interrupt programs

Data registars {D) Total 1024 points (DO to D1023) for motion control and sequence control
Link registers (W) . 1024 points (WO to W3FF)

Annunciators (F) 256 points (FO to 255)

File regi'sters {R) 4098 points max. (RO to R4095)

Accumulators (A) 2 points (A0, A1)

index registers (V, Z)' 2 points (V, 2)

Poin.ters {P) 258 points (PO to 255)
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Table 4.1 Table of SCPU Performance Specifications (cont.)

Item

SCPU Performance, Specification

Interrupt pointers (1)

32 points (10 to 31)

Special-function relays

2586 points (MS000 to 9255)

Special-function
registers (D)

2586 points (D9000 to 9255)

*2 Comments (points)

1600 max. (setin 64-point units)

Self-diagnosis function

Watchdog error monitoring, memory error detection, CPU error detection, O error
detection, battery error detection, ete.

Operating mode on
error

Select stop/continue

when switching from

Output mode selection

Select re-output operation status before STOP or output after operation execution.

STOP to RUN

Permitted stop time 20ms
Current consumption

(5 VDC) 0.9A
Weight 0.86(1.89)

"1 The 32 kbyte memory capacity is the total memory used for parameters, timer and counter
set values, program capacity, file registers, comments (points), sampling trace, and status

lateh. The memery capacity of 32 kbytes is fixed and cannot be expanded.
*2 The A171SCPU can store up to 1600 comment points, but the GPP
functions allow 4032 comments to_be created.
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4.2 Functions
4.2.1 PCPU functions

The PCPU functions differ accordihg to the OS model installed in the
A1718CPU. Refer to the Programming Manual for the OS installed in the -
A171SCPU.
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4.2.2 SCPU functions

The SCPU functions are summarized in Table 4.2.
Refer to the A1SCPU user's manual for details of the SCPU functions.

Table 4.2 Table of SCPU Functions

Function

Description

Constant scan

Sets a constant time for one scan of a sequence program which is
independent of the sequence program scan time.

Set the constant scan time between 10 ms and 2000 ms.

Lateh (hold on
power interruption})

The contents of devices set as latch devices are retained when a reset or a power
interruption over 20 ms occurs or if the power is turned off.

Devices L, B, T, C, D, W can be set as latch devices,

Remote RUN/STOP

Conducts remote STOP/RUN PC control from external inputs or peripheral devices
when the RUN/STOP switch is set to RUN,

PAUSE

Stops the operation and holds the output {Y) ON/OFF statuses.
The PAUSE status can be set by two methods:
« with the remote PAUSE contacts

+ from a peripherai device.

Status latch

The contents of all devices are written to the A171SCPU status fatch extension file
registers when the status latch conditions are met.

The statuses of the devices stored in the status latch area can be monitored from a
pripheral device

Sampling trace

The operating status of the designated devices is sampled at the set interval, and the
results are stored in the A171SCPU sampling trace area.

The statuses of the devices stored in thé sampling trace area can be monitored from a
peripheral device

Off-line switch

Separates the devices (Y, M, L, S, F, B) used by the out instruction from the sequence
program operations.

Error indicator order
or priority

Sets order in which the indicators light and go out when an error occurs.

Clock

-

Executes the CPU module internal clock operations.
Clock data is: year, month, day, hour, minute, second, day of week

The clock data can be read to D9025 to D9028.

The A171SCPU does not support step operation, PAUSE control with the RUN/STOP
switch, or I/O module on-line replacement,
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4.3 Handling Precautions

This section describes héndling precautions for A171SCPU and batteries
between opening the packaging and installation,

(1) Ensure that module mounting screws and terminal screws are tightened |
within the prescribed torque ranges.

‘ | Tightening Torque Range N cm
Screw Name g [k ggcm]( {inches
Module mounting screw (Md4) |70t0 118 [8 to 12] (6.93 to 10.39)
Terminal block, terminal screw (M3.5) ' 59to 88 [6to 9] (5.2 to 7.79)
/\ CAUTION

/N The CPU module casing, terminal connectors, and pin connectors are made of resin.
Take care not to drop the module or subject it to severe shock.

N\ Do not remove the printed circuit boards from the module casing. This will cause faults.

/N Ensure no wiring waste or other foreign matter enters the top of the module.
Remove any foreign matter that does enter the module.

/N Ensure that module mountmg screws and emergency stop terminal screws are tlghtened
within the prescrlbed torque ranges .

A\ When mounting 2 module on a base unit, push it fully in place untit the hook engages with
the base- unit. .
To remove a module, push the hook to fully release it from the base unit before pulling out
the module. ‘

See Section 10.5 for details,
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4.4 Names and Settings of A171SCPU Parts

This section describes the names and settings of A171SCPU parts and the
switch settings required to use the A171SCPU.

4.4.1 Names of A171SCPU parts

2) (3) 1) (14)

/\

MITSUBISH! J/ MITSUBISHI ToP
POWER RUNCT an [ (16) POWER 0 P L auny (a7
ERFOR ERRORC
AITISCRU ET\ AMT1SCPU
o [ NS = =
Fhow, EU 0 @) Bhom Fm T F =
0/ EHe R/THe
: — {11) &— 15
HOl| O- e (15)
O ===——J0ll0-= |/ ]
(6) HOJ O-= B
oJff O~
(7 d__;-_:___H% OJﬂﬁ s ’_/ — (13}
(8) HO)| O-1e |1
[ I~ [ D—— '__LI O
(10) - 7 \ /_' /
(19) (12)
No. Name ' Application

-*

RUN/STOP : Starts or stops sequence program execution.

-

RESET : Resets the hardware,

Applies a reset after an operation error occurs and initializes the

(1 RUN/STOP key switch operations.

LATCH CLEAR (L.CLR} : Clears the latch area data set with the parame-
ters (to OFF or 0). {LATCH CLEAR alsoc clears
data outside the latch area.)

(2) POWER indicator Display indicator for 5 VDC power supply.
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No. |. Name. Application

» Lit : Sequence program operating with key switch set to RUN.

The indicator remains iit if an operation error occurs in the
servo program (see 13.3.). -

+« Notlit : The RUN indicator is not lit-in the following céses:
* No 100/200 VAC power supplied to the A171SCPU.
UN indicator » RUN/STOP key switch is set to STOP.
®) .R indica ' « A remote STOP is applied.
« A remote PAUSE is applied.

+ Flashing: The RUN indicator flashes in the following cases:
+ Self-diagnosis function detected an error which stops sequence
program operation.
» A latch clear operation is conducted.

+ Lit : Self-diagnosis f_unction detected an error.

However, the indicator does not light if it is set not to
) ERROR indicat light for the error detected in the order of priority settings,
indicator

+ Notlit : Normal, or error detected by CHK instruction.

« Flashing: Sequence program annunciator (F) is oh.

+ Supplies output modules which require 24 VDC internally (supplied

{5) 24VDC, 24GDC terminals through external wiring).

. A grounding terminal connected with the shielding pattern on the printed

(&) FG terminal circuit board.

Inbut voltage select « Terminals to select 100 VAC or 200 VAC operation with a jumper. Short
{7} tnp . Vci age selec . the terminals with the jumper supplied if 100 VAC is input, or leave the
erminals terminals open if 200 VAC is supplied.

@) LG te‘rminal « Ground for power supply filter, with 3/2 the electrical potential of the ian_lt

voltage. _
(©) | rowgr supply input » Connect the 100 VAC or 200 VAGC AC power supply to the power supply
erminals input terminals. .
(10) Terminal screws e M35x7
| (t1) | Terminal cover + A cover to protect the terminal block.

» Connector to read, write, monitor, or test main programs with a peripheral

(12) RS8-422 connector device.

Covered by a cover when unconnected to a peripheral device.

Open the protective cover for the printed circuit board, RS-422 connecter,
or battery to carry out the following operations:

(13) Covers » Set DIP switches.

« Connect the battery connectors.

+ Replace the battery.

(14) Module fixing screws « Screws to fix the module to the base unit.

(15) Batt + Back-up battery for programs, devices in the latch range, and file
atiery registers. (See Section 9.1 for the battery mounting procedure.)

« Installation switch . .
This switch is used 1o change the installed A171SCPU operating system
with a peripheral device, (See Section 4.4.2 for details about the switch

“settings.)
ON : Turn ON to install an operating system.

(18) DIP switch 1
: ’ QOFF ; Turn OFF to enhable CPU operation when OS installation is completef

« See Section 11.5 for information on the installation procedure.”
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No. Name Application

+ This switch selects the [/O control method and enables or disables
(17) DIP switch 302 memory protection.
(See Sections 4.4.3 and 4.4.4 for details about the switch seltings.)

{18) Battery connactor + A connector for connecting the battery unit

(19) Motion network connsctor e Connects to MR-H-B, MR-J-8 or MR-J2-8.
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4.4.2 Install switch settings

This switch must be set to install an operating system (OS) in the
A1715CPU. "

The switch SW1-1 is set OFF to disable OS installation when the modute is
shipped from the factory. To install an OS8, turn ON switch SW1-1 before
turning on the power. After instaliation is complete, turn OFF switch SW1-
1 then turn the power off and back on again. -

Open the cover on the front of the servo system CPU to operate the install

DIP switch.
C—— |sW 1 9<— SW 1
[oN] |£ W] o z[(w
~ (Il OFF ' o (Il | OFF |

Installation disabled

Installation enabled {factory default setting)

POINTS

(1) Turn off the power supply before setting the install switch,

(2) After using this switch, ,c‘heck the switch status before turning on
the power supply.

A CAUTIONS

A\ Switch SW1-2 is for use by the manufacturer only.
I . itct N
g !. E | ) I I -t !l - .I I - ! : EE

4-10
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4.4.3 IO control selector switch settings

Two methods of I/O control are available, the direct method and the re-
fresh method.

Select the {/O control method with DIP switch 302-1.

The switch SW302-1 is set OFF when the module is shipped from the fac-
tory to select the refresh I/O control method for inputs and outputs.

SwWa302 Swao2
LONy | [ Jw LON| | [ Jo|
‘m_]E| [oFF [ w0 [oFF
—>0 —0
Direct method for - Refresh method for
inputs and outputs "~ inputs and outputs

POINTS

(1) Turn off the power supply before setting the 1/0 control selector
switch.

(2) After using this switch, check the switch status before turning on
the power supply.

(3) A BIN value corresponding to the selected I/O control method is
input in special-function register D8014 and can be monitored from a

peripheral device.
» Direct method for inputs and outputs............. 0
* Refresh method for inputs and outputs ......... 3
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4.4.4 Memory protect switch settings .

The memory protection switch is provided to prevent inadvertently writing
data to RAM due to incorrect operation of a peripheral device.

Set memory protection ON or OFF with DIP switch SW302-2.

The protected area of memory is the flrst 20 kbytes of the 32-kbyte user
area.

It prevents overwriting or deletmg of prevuously created programs,

Set the memory protection switch to the OFF posmon before modifying the
RAM memory contents.

The memory protect switch SW302-2 is set OFF to turn off memory protec-
tion when the module is shipped from the factory.

' Swso2 Swao2
[ON] | W ]« ,. [ W] ~
| [oer] | | [ JE| [orel
—a 0 —> 0O
Memory protection on Memory protection off

POINTI

(1) Turn off memory protection when runmng sampling trace or status
latch.
The results cannot be stored in memory is memory protec'uon is on.
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5. MANUAL PULSE GENERATOR/SYNCHRONOUS ENCODER INTERFACE
MODULE

A171SENC receives external signals required for positioning control (mo-
tion control signals and tracking inputs), manual pulse generator inputs,
and synchronous encoder inputs,

This section describes the A171SENC specifications and part names, and
its interfaces with external equipment.

A CAUTION

/A The casings and pin connectors of manual pulse generator/synchronous encoder interface
modules are made of resin. Take care not to drop modules or subject them to severe shock.

/N Do not remove the printed circuit boards from the module casing. This will cause faults.

A\ Ensure no wiring waste or other foreign matter enters the top of the module.
Remove any foreign matter that does enter the module.

A When mounting a moduie on a base unit, equally tighten the upper and lower mounting
screws to a torque within the prescribed tightening range.
To remove a module, fully release the module mounting screws before pulling out the
module. See Section 10.5 for details.




5. MANUAL PULSE GENERATOR/SYNCHRONOUS
ENCODER INTERFACE MODULE

51 Specifications

The A171SENC specifications are shown in Table 5.1.
Table 5.1 A171SENC Specifications

Item Specification
" Motion control signals : 16 points
(4 points each for upper limit switch, lower
No. inputs :unn;ﬁgwnch, STOP input, near-zerc point
Tracking ;1 point
Total ;17 points
Rated input voltage '6/24 VDC
Motion control
signat input,. : ‘BVDC: 2mA
tracking input Rated input current 24 VDC: 8 mA

Operating voltage range

4.5 VDC to 26.4 VDC

ON voltage/fcurrent

?.8 VDBC min./1.0 mA min.

OFF voitage/current

1.2 VDC max./0.2 mA max.

Response time

OFF=0N: 1.5 ms max.
ON->OFF: 3 ms max.

Brake output

No. cutputs

1 point

Rated load voltage

24 VDC

Operating load voltage
range

21.6 VDC to 30 VDC (peak voltage 30 VDC}

Maximum load current

0.1 A (max. rush current: 0.4 A, 10 ms max.)

Response time

OFF—=0N: 2 ms max.
ON—-OFF: 2 ms max.

Manual pulse
generator input

No. of modules

1

3.0Vio 525V

H veoltage
L voltage OVte1.0V
Inputtable frequency 10 kpps max.

Applicable types

Voltage-cutput type (5 VDC}),
recommended product; MR-HDPO1
Differential-output type: 26L331, or
aquivalent '

Select by connector wiring.

_Synchronous

encodar input

No. of modules

1

‘Applicable types MR-HENC
Position detection

method Absolute
Resolution 16384 pulse/rav.
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5.2 Description of Parts

Atrisenc TRA
€I PX0 B
g
3 B ‘
38 {1}
5 O
€ E
T F

=]

4]
a
oo (3)
g0
o0
oo
oo
06
a2 @)
Do
oo
on
Qo
[+ ] 1]
oo
ﬂ (4)
oo
o ®
=
\ AMTISENG BYENC

No, Description ' Application
Display the input status from external equipment and errors detected by self-
diaghosis.
LED Description
PX0
(1) | Indicators : Indicators to display the motion eontrol signal input
o . status of each axis.
PXF
TRA Input start signal from synchronous encoder.
2) CTHL connector aC;)ir;nector for motion control signal input and tracking signal input of each
{3) PULSER connector Manual pulse generator input connector.
{4) SY.ENC connector Synchrenous encoder input connector.
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5.3 CTRL Connector

(1) CTRL connector pin allocation
The A171SENC CTRL connector pin allocation seen from the front is
shown below. '

CTRL connector

t

Pin No. | Signal Name | Pin No. | Signal Name

Al BRK.COM B1 . COM ‘
Az BRK B2 _ COM External g\s;z; ?ztgnal hame
A3 Vacant B3 ‘Vacant
AL Vacant B4 o TBA DOG/CHANGE STOP §
AS BS PXE © STOP 4 DOG |,
A8 B6 PXE RLS RLS
A7 B7 PXD FLS FLS
A8 B8 FXxc DOG/CHANGE y  STOP
A9 B9 PX8 STOP s DOG |g
A10 B10 PXA RLS RLS
A11 | Not for use Bt1 PXe FLS J FLS
Atz | Dy user B12 PX8 -

. DOG/CHANGE ~ STOP
Ald 814 PXe RLS ’ RLS
A18 518 £X4 DOG/CHANGE y  STOP 1
At7 B17 PX3 )

STOP i DOG |4
A20 B20 PX0 C
Applicable connector model name......... FCN-361J040-A0 connector 2;22:::,%93

(manufactured by Fujitsu)
FCN-360C040-B connector cover
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(2) Interface with external equipment
The interface between the CTRL connector and external equipment is
shown in Table 5.2.

Table 5.2 Interface between CTRL Connector and External Equipment

input . Pin Number -
or i;g::;' E‘)’cv;:::)gle Ig::;niatl Specification Description
Output CTRL Connector
X0, PX4, . + Supply voltage | Motion control
gxa B20 | B16 | B12 | B8 Mation controt 51024 VDG | signal
, PXC 4 3.9k ¢
T — (4.5 to 26.4
— Ll VDC, stabilized
e bz | B19 | B15 | B11 | B7 | |Motion conal ' power supply)
1
: s BT | Hstievel
PX2, PX8, . li] F ¥ ™ min./1.0 mA
PXA pXE | B18 | B14 [ B10 | B6 Motion controt i min.
=2 i + LOW level
: 4 lale
PX3, PX7, B17 B13 BY BS Mation control T :nnglgg mA
PXB, PXF signal 30k0 —— o
Input 5= o max.
l:] 2 Jans Tracking enable
TRA signal signal input.
3.3k
. l—5"5 - + Generates
Tract:)l:mg B4 R . interrupts to
enaole ¥ A1715CPU.
— » Starts counter
operation.
-+
—t ] ’ Common
5 vng;%c ternr)lnals for
Power B1 B2 motion control
signals and
TRA.
Rated load
L voitage .
Cutput Brake Al A2 [:] }y . ] E 24 VDC (21.6 E;?kﬁtslgnal
, 0 to 30 VDC), 0.1 P
24 V0 mA max.




5. MANUAL PULSE GENERATOR/SYNCHRONOUS

ENCODER INTERFACE MODULE _
b ]

54 PULSER Connector

(1) PULSER connesctor pin allocation
The A171SENC PULSER connector pin allocation, seen from the front,
is shown below.

PULSER connector

Pin No. | Signal Name | Pin No. | Signal Name m;%lgantg?nggnrnector
! SG - 11 Se. 10120-3000VE connector
2 Vacant 12 ~ Vacant 10120-52F0-008
3 HZ1 13 Vacant’ connector cover
2 — 4 HA1 14. HEB1 gManufactured by
umitomo 3M
5 SG 15 SG
<] PS 16 . Ps
'3 [ 7 HAZP 17 HAZN :l .5 .
8 HB2P 18 . HB2N
9 HZ2p 19 ‘HZ2N
10 Vacant 20 HPSEL — *1
1 Inputs from manual pulse generator switched by HPSEL. Unconnected selects

voltage-output type, HPSEL=SG selects differential-output type.

*2, *3 Connect the manual pulse generator connector cable wires according to the output
type of the manual pulse generator, as described below.

*2 Voltage-output type
Connect the A-phase signal to Pin 4 (HA1) and the B-phase signal to Pin 14 {HB1),

*3 Differential-output type
Connect the A-phase signal to Pin 7 (HA2P) and the A-phase inverse
signal to Pin 17 {HA2N), the B-phase signal to Pin 8 (HB2P) and the B-phase inverse
signal to Pin 18 {HB2N).
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(2)

Interface with external equipment

The interface between the PULSER connector and external equipment
is shown in Tables 5.3 and 5.4.

Table 5.3 Interface between PULSER Connector and Voltage-output

Manual Pulse Generator/Synchronous Encoder

Pin No.
Input PULSER it :
or Signal Name Connector E‘iv;::::ﬂ o '2::;3?: Specification Description
Output
Voltage-Cutput
Type
+ Rated input To connect
Manual A+ 4 N voltage manuai pulse
pulse : s 5.5 VDC max. | generator
generator, « HIGH level phases A, B
phase A A- 3VDCto 525 [* Pulse width
. Manual puise VDC/3 mA 20 s min,
genstator
oheodor ¢ \ » LOW levet _! B
Manual B+ 14 . B 1VDC ; !_-o-smn 10s mn.
pulse max. (Duty raue: 50%)
generator, 3 0.8 mA + Rise, fall time
phase B B. \\ ceen Tpes max.
\ [« Phase d-
Input . Y ifference
Manual Z+ 3 @) M
pulse Fhase A
generator, s
phase Z Z- Fhase Sasmin.
{1} Positioning
sV address
P5 & 18 increases if
: Phase A leads
- Phase B.
(2) Positioning
address
SG 15 11 15 decreases if

Phase B |eads
Phase A.

“1

Do not connect for manual pulse generator operation,
Connect for synchronous encoder operation only.
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Table 5.4 Interface between PULSER Connector and Differential-Output

Manual Pulse Generator/Synchronous Encoder
Pin No.
input | PULSER Wi :
- irting Internal sl
Ou‘::; ut Signhal Name Connector Example Circuit Specification Description
Voltage-Output
Type
+ Rated input To connect
Manuat A+ 7 voltage manual pulse
pulse 6.5 VDC max. | generator
generator HIGH | | phases A, B
) . eve . i
phase A | A 17 3VDCtob.25 |°FUlee width
i ;J:nn::anll’gguo VvDC/3 mA -
Synchienous « LOW level | I
Manual B+ 8 1 VDC max./ frons mo | 10 wsm |
pulse I 0.3 mA Dty rabo: $0%)
gener@tor, \\ ‘\ + Rise, fall time
phase B B- 18 W\ --e 1ps max.
| ' . \ A . _?fhase d-
® ) A
nput p \\ ifference
Manual Z+ 9 Ve 16 SR B By
pulse N :
generator, &l Phase &
phase Z Z- 19 £ s min.
{1) Positioning
sv address
P5 6 16 — e increases if
Phase A leads
Phase B.
\ L (2} Positioning
. address
SG 15 11 18 ‘ decreases if
Phase B leads
Phase A.
| De not connect for mariual pulse generator operation. Connect for synchronous
encoder operation only,
(3) <Connection examples ] o
Examples of connections of the PULSER connector to external equip-
, ment are shown below. '
Connection of voltage-output Connection of differential-output
manual pulse generator manual pulse generator
A1718SENC " | A171SENC . ‘
anual pulse : Manual pulse
Signal genarator Signal | generator
HA1 | ¢ — A HA2P A
J )
HB 1 // j - B HA2N 7 A
4
SG / , > ov HB2P ( B
al : -
SG / 11V HB2N |- ) B
P ’
SG e SG ov
P5 P5 -« 1 8V
o i -
SG ] =
HPSEL '
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A CAUTION

A\ ™1 The 5 VDC power supply from the A171SENC must not be connected if a separate power
supply is used as the manual pulse generator power supply.

A\ *1: If a separate power supply is used as the manual pulse generator power supply, use a
5V stabilized power supply. Any other power supply may cause a failure.

M\ *2 : Total connector cable length not to exceed 30 m (98.4 fi.)
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- 55 Connection to MR-HENC Seriél Absolute-Value Synchronous Encoder

(1) SY.ENC connector pin allocation ‘ _
The A171SENC SY.ENC connector pin allocation seen from the front is
shown below.

SY.ENC connector

Pin No. | Signal Name | Pin No. | Signal Name

10 Vacant 20 SD

9 Vacant 19 |, Vacant
8 PS5 18 ‘Vacant
7 P5 17 sSG
6 Vacant 18 P5

5 Vacant 15 SG

4 MR 14 BAT
3 MRR 13 MDR
2 SG 12 . MD

1 SG 11 Vacant

(2) Interface with external equipment . .
The interface between the SY.ENC connector and external equipment is
described below.

(a) Wiring precautions
1) Tighten the screws after connecting the connector.

A1718
ENC

g

SY.SNC
connector

cpPU

e MR-HSCBL[ M
encoder cable

CPU : A1718CPU

A171SENC : manual pulse generator/
synchronous encoder
interface module

. MR-HENC
synchronous encoder
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/A CAUTION

/N Connect the SY.ENC connector to external equipment using a shielded cable. To reduce
electromagnetic interference, do not position the cable close to, or bundie it with, power or
main circuit cables. A clearance of at least 200 mm (0.66 inch) to other cables is required.

/N Connect the shield wire of the shielded cable to the FG terminal of the external equipment.

N\ Make sure parameter seltings are correct. incorrect settlngs' can cause the malfunction of
stroke-limit and other protective functions of the module, lack of brake output, and damage
1o the module,
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(b) Details of encoder cable connections

o VN SR B ittt F———-== .
MR 4 o c -MR 4 — i c
MRR 3 — D MRR 3 - ' D
P5 7 bt s Ps 7 : S
3 ]
sSG 1 T 7 R 8G 1 R
ot !
: 1 1 i
| P! ! T
S I ! SARMEN —
s& 2 M T O |
P . I A I
) : : ’ : : sG 17 ) [ 1 ] 1
BAT 14 — — F BAT 14 S — = F
8G 15 t ,_'. _______ ﬁ______‘\ - -G 8@ 15 — T _“:~ ',' G
sD 20 j \ N SD 20 j \ N
PCR-S20FS MS3106B20-29S PCR-S20FS MS3106B20-29S5
" connector (connﬁctor connector (connﬁctor
synchronous synchronous
(SY.ENC end) encoder end) (SY.ENC end) encoder end)
*1 "1 .
MR-HSCBLSM MR-HSCBL10M to MR-HSCBL3IOM
(10 m (10,94 yd.}) max.} fomto 30 m (10,94 yd, to 32,82 yd.) max.},
*1 : Encoder cables are the same as HA-SH/HA-LH series motor cables.
{c} interface of SY.ENC connector to external equipment
Table 5.5 Interface between SY.ENC Connector and External Equipment
Pin No. '
Input
Signat Wiring . .
Ou‘:;ut Name SY.ENC Example Internal Circuit Specification Description
Connector
' s Transmission method:
MR 4 /‘\ ]_;j serial communications
- : Serial ) + Position dstection
MRR 3 . heodar ﬂ] D method: absolute
"1
P5 7816 { .
Input
"1
SG 1215 17
BAT 14 -1
SD 20 ~— |

"1 :  Connect when using MR-HSCBL10M to MR-HSCBL30M.

5-12
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6. A171SCPU INTERNAL POWER SUPPLY

6.1  A171SCPU Internal Power Supply
The A1718SCPU incorporates an internal servomotor drive power supply
and motion module control power supply. This section describes the speci-

fications of the A171SCPU internal power supply.

6.1.1 Specifications

The specifications of the A171SCPU internal power supply are shown in Ta-

ble 6.1.
Table 6.1 Power Supply Specifications
ltem : Specifications
Mounting position in base . A1718CPU mounting siot

100-120 VAC ~ *19%
(85 to 132 VAC) "15%

Input power supply
. 200-240 VAC ~ *10%
(170 to 264 VAC) "15%

Input frequency _ 50/60 Hz +3 Hz
Max. apparent input power 105 VA
Rush current 20 A 8 ms max.
5 VDC 3A
Rated output current
24 VDC +*10% 06 A
- 5VvDC 3.3 A min.
Overc.:urrent protection 24 VDC. 0.66 A min.
"o 5 VDC 58tc65V
Overvoltage protection 24 VDO
Efficiency 65% min.
Power indicator LED indicator
Terminal screw size M3.5x7
Applicable power cable size | 0.3t02 mm?
Applicable solderless terminal . Lfgsshi:gv.:,zz?{gss : ?/5335\122\;333:%:
Applicable tightening torque ‘ 59 to 88N {8 to 9 kgecm)
External dimensions mm(inch) 130 x 110 x 110 (5.12 x 4.33 x 4.33)
Weight kg(lb) 0.55 (1.21)

Permissible instantaneous power interruption time 20 ms max,
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POINTS |

1

Overcurrent protection

When current in excess of the specifications flows through the

5 VDC or 24 VDC circuits, the overcurrent protection device breaks
the circuit and stops the system.

A drop in voltage will extinguish or dim the A171SCPU indicator
display.-

After overcurrent protection operates, start up the system after
eliminating the cause, such as insufficient current capacity or short
circuit. R

The system initial start commences when the current returns to the
normal level.

Overvoliage protection

When an overvoltage of 5.5 V to 6.5 V is applied to a 5 VDC circuit,
the overvoltage protection device breaks the circuit and stops the
system. The A171SCPU indicator goes out.

To restart the system, switch the input power supply off, and then
turn it back on. The system initial start commences.

if the system does not start up and the indicator display remains off,
the A171SCPU must be changed. ‘
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6.1.2 Names and settings of parts

This section describes the names and settings of the A171SCPU power

supply parts.

{1) Names of parts

(®)

\

(1

INPUT ouTPUT

AC 83~1%v [DC &Y A

AG 170~ 204V DE24V06A
50/ B0HE

MITSUBISHI / s1oP
POWER RUNC | clp AUN
ERRORC RESET RESET
A1T1SCPU @
©

Name

Application

(1) | POWER indicator

Display indicator for 5 VDG power supply.

(2} 24VDC, 24GDC terminals

Supplies output modules which require 24
VDC internally (supplied through external
wiring}.

(3) FG terminal

A grounding terminal connected with the
shielding pattern on the printed circuit board.

Terminals to selact 100 VAC or 200 VAC
operation with-a jumper. Short the terminals

(4) | pperatling valtags select with the jumper supplied if 100 VAC is input,
of leave the terminals open if 200 VAC is
supplied,

. Ground for power supply filter, with half the

(5) LG terminal electricat potential of the input voltage.

. . Connect the 100 VAC or 200 VAC power
{8) Power supply put terminals supply to the power supply input terminals.

{(7) Terminal screws M35x7

(8)' Terminal cover A cover to protect the terminal block.

(9) Module fixing screws Screws to fix the module to the base unit.
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{2) | Setting the supply voltage
According to what voltage is-supplied to the A171SCPU power supply

short or leave open the operating voltage select terminals.
The setting method is described below.

Open the terminal

cover. -
) MITSUBISH!
POWER O AUk L.MWHJN
Short or leave open EWORO RERET
the operating volt- AITISCPU

age select terminals
(2) according to the

voltage supplied at U
the input terminals

(1).
+ Short the operating
voltage select termi-
nals (2) with the [
jumper (3} supplied ||
if the supply voltage | |H
is 100 VAC. ‘
« Do not short the op- L
erating voltage se-
lect terminals (2) it

the supply voltage is
200 VAC ¥

{Set the jumper if 100 VAC is supplied.)

/\ CAUTION

A Care must be taken with the supply voltage or setting.
Incorrect setting or voltage can cause destruction of, or damage to, the system, as shown in

the table below.

Supply Voltage

100 VAC . 200 VAC
Setto 100 VAC "~ | Destruction of
(operating voltage select — A171SCPU power
terminals shorted) supply.
Set to 200 VAC No abnormality in the
{operating voltage select module, but CPLU does
terminals open) not operate
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6.2 Extension Base Power Supply Module

This section describes the extension base power supply module specifica-
tions and how to select an extension base power supply module,

6.2.1 Power supply module specifications

The specifications of the power supply module are shown in Table 6.2.

Table 6.2 Power Supply Module Specifications

Specifications
Item :
A1861P A1S562P

Mounting position in base Power supply module mounting slot

100-120 VAC ~ *'9%

(85 to 132 VAC) "*5%
Input power supply

200-240 VAC 1%

{170 to 264 VAC) "15%
Input frequency 50/60 Hz £3 Hz
Max. apparent input power 105 VA
Rush current 20 A 8 ms max.

: 5VvDC 5A 3A
Rated output current -
24 VDC £10% 0.6 A

* sV DC 5.5 A min. 3.3 A min.
Ove t protectio

reurrent p " 24 VDC 0.66 A min.
0 5 VvDC 55t065V 55t065V
Overvoltage protection

24 VDC N
Efficiency : 65 % min.
Power indicator LED indicator
Terminal screw size M3.5x7
Applicable power cable size 0.3 to 2 mm?

. . : 1.25-3.5 V1.25-YS3A 2-3.5 2-YS3A
App!lcable solderless terminal V1.25-M3 V2-YS3A V2-S3 V2-YS3A
Applicable tightening torque 59 to 88N (6 to 9 kgecm)

External dimensions mm(inch) 130 x 55 x 94 (5.12 x 2.17 x 3.7)
‘Weight kg(ib) 0.53 {1.17) 0.55 (1.21)
Permissible instantaneous power interruption time 26 ms max.
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.|POINTS

: Overcurrent protection

When current in excess of the specifications flows through the

5 VDC or 24 VDC circuits, the overcurrent protection dewce breaks
the circuit and stops the system.

A drop in voltage will extmgulsh or dim the power supply module
indicator display. ‘

After overcurrent protection operates, start up the system after
eliminating the cause, such as. msuff:crent current capacity or short
circuit.

The system initial start commences when the current returns to the
normal level. :

: Overvoltage protection.

When an overvoltage of 5.5 V to 8.5 V is applied to a 5 VDC circuit,
the overveoltage protection device breaks the circuit and stops the
system. The power supply module indicator goes out.

To restart the system, switch the input power supply off, and then
turn it back on. The system initial start commences.

If the system does not start up and the indicator display remains off,
the power supply module must be changed.
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6.2.2 Handling precautions

This section describes handling precautions for the power supply module
between opening the packaging and installation.

{1) The power supply module casing, terminal connectors, and pin connec-
tors are made of plastic. Take care not to drop the module or subject it
to strong shock.

(2) Do notremove the printed circuit boards from the casing. This will cause
faults.

(3) Ensure no wiring waste or other foreign matter enters the top of the
module during wiring operations. Remove any foreign matter that does
enter the module.

(4) Ensure that module mount'ing screws and terminal screws are tightened
within the prescribed torque ranges.

Screw Name Tightening Torque Range (Necm [kgecm](Ibeft))
Module mounting screw (M3.5) 58tos8[6to9) (5210 7.79)
Terminal block, terminal screw (M4) 78 to 118 [8 to 12} (6.93 to 10.39)
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6.2.3 Names and settings of parts

This section describes the names and settmgs of the power supply module

parts.

(1)

A1S61P power supply module names of parts

(8

Y

MELSECA1s81P
POWERO =

(M

_MITSUBISHI

2)

e

{4)

O—l SHORT AC100V
(O _1 open aczoov

(S} |

O-1s
-O—| INPUT

terminals

O _| AC100/ 200V
I e}
(8)

No. Name Application
(1) POWER indicator Display indicator for & VDC power supply.

: A grounding terminal connected W|th the sh;eldlng pattem on
2) Fa tentnlnal the printed circuit board.

- " Terminals to sefect 100 VAC or 200 VAC operation with a
(3) ?ﬁg;?tt'grgm‘;ﬁgfsge jumper. Short the terminals with the jumper supplied if 100
VAC is input, or leave the terminals open if 200 VAC is supplied.

- Ground for power supply filter, with 1/2 the electrical potential
) LG terminal of the input voltage.
(5) Power supply input Connect the 100 VAC or 200 VAC power supply to the power

supply input terminais.

(8)

Terminal screws

‘M35x7

0]

Terminal cover

A cover to protect the terminal block.

(8)

Module fixing screws

Screws to fix the module to the base unit.




6. A171SCPU INTERNAL POWER SUPPLY

(2) A1S62P power supply module names of parts

1)

N

MELSECA1ss62p

POWER Q= . (1}

MITSUBISHI

@,

8)

INPUT QUTPUT

Mo, E
50/60Hz

L J

ol
%

P —
(@) |
0] O- =
(@) Qljf O-re
@ _____—-—-—-!@ (O sworT actoov
<—-—-——-—-___.E () _jopenaceoov
(®) [O]ff O-1a
.____-————-JE@ O neur
(6)<
—————-—.._.__,:Em O _ | AC100 / 200V
[ // 10} ¥
| S
) /
No. Name Application
{1} POWER indicator Display indicator for 5§ VDC power supply.
: Supplies output modules which require 24 V
(2) 24VDC, 24GDC terminals internally {supplied through external wiring).
. A grounding terminal connected with the
(8) | FG terminal shielding pattern on the printed circuit board.
Terminais to seiect 100 VAC or 200 VAC
operation with a jumper. Short the terminals
{4} Operating voltage select terminals with the jumper supplied if 100 VAC is input,
or leave the terminals open if 200 VAC is
supplied.
: Ground for power supply filter, with 1/2 the’
) LG terminal electrical potential of the input voltage.
: : Connect the 100 VAC or 200 VAC power
(6) | Power supply input terminals supply to the power supply input terminals.
{7) Terminal screws M3.5x7
{8) Terminal cover A cover to protect the terminal block.
(9) Module fixing screws Screws to fix the module to the base unit.




6. A171SCPU INTERNAL POWER SUPPLY ,

(38} Setting the supply voitage
According to what voltage is supplied to the A1S61P or A1 S62P power sup-

ply module, shott or leave open the operating voltage select terminals.
The setting method is described below.

Open the terminal cover.

Short or leave open the
operating voltage select
terminals (2} accordin

to the voltage supplie

at the input terminals (1).

sShort the operating volt-
age select terminals (2)
with the jumper (3) sup-
plied if the su%ﬂy voit-
age is 100 VA

«Do not short the operat-
ing voltage select termi-
nals (2) if the supply
voltage is 200 VAC.

Set the jumper if 100 VAC is supplied.

/N\ CAUTION

4 Care must be taken with the supply voltage or setting.
Incorrect setting or voltage can cause destruction of, or darnage to, the system, as shown in
the table below.

Supply Voltage

100 VAC 4 200 VAC
Set to 100 VAC Destruction of power
(operating voltage select D —— supply module
terminals shorted) {no abnormality in CPU).
Set to 200 VAC No abnormality in the
{operating voltage select module, but CPU does
terminals open) not operate
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7. BASE UNITS AND EXTENSION CABLES
7.1 Specitications
This section describes the specifications of the base units (main base unit

and extension base unit) and extension cables which can be used with the
system, and operation standards for using an extension base unit.

7.1.1 Base unit specifications

(1) Main base unit specifications

Table 7.1 Table of Main Base Unit Specifications

Model Name o

A172B . A178B ({S1)
ltem
Max. I/O moduies mountable 2 modules 8 modules
Extension connections : OK
Mounting hole size ¢6 dia. stot {for M5 screw)
Externat dimensions mm(inch) 222 x 180 x 28 430 x 130 x 28

{(8.66 x5.12x1.1) (10.23x 5,12 x 1.1)

Woight kg(ib) 0.51 (1.12) 0.97 (2.14)
Accessories Mounting screws M5 x 25, 4

POINTI

When configuring the system, select the motion module and MELSEC-A
series input/output moudles so that the total 5 VDC current consumption
of the motion modules, MILSEC-A series input/output modules, synchro-
nous encoders and manual pulse generators connected to the main base
unit does not exceed 3 A.

(2) Extension base unit specifications

Table 7.2 Table of Extension Base Unit Specifications

Model Name
A1565B A1538B
Item
Max. 1/0 modules mountable 5 modules 8 modules
Power supply module Must be mounted
Mounting hole size $6 dia. slot {for M5 screw)
External dimensions mm(inch) 315 x 130 x 28 420 x 130 x 28
(124x5.12x 1.1) (16.54 x 12 x 1.1}
Waeight kg(lb) 0.17 {1.56) 0.95 {2.09)
Accessories Mounting screws M5 x 2§, 4
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7.1.2 Specifications of extension cable

The specifications for extension cabies which can be used with the
A1718CPU system are shown in Table 7.3. :

Table 7.3 Table of Extension Cable Specifications

line { Qat 55C°)

Item : g
A1SCO1B | A1SC03B | A1SCi2B | A1SC30B
Model Name - :
Cable length m (inch) 0.055 (2.17) | 0.33 (12.99) | 1.2 (47.29) | (1534
Resistance of 5 VDC supply 0.02 6021 0.055 0121

Connecting main base unit to extension base unit

Application
Weight kg (Ib) 0.025 0.10 - 0.20 0.4
{0.08) (0.22) {0.44) (0.48)}
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7.2 Handling

This section describes the cautions on handling from unpacking to mounting
the base unit, the names and setting of parts,

7.2.1 Handling precautions

This section describes the cautions on handling from unpacking to mounting
the base unit. '

/N\ CAUTION

N The base unit casing, teminal connectors, and pin connectors are made of resin. Take care
not to drop the unit or subject it to severe shock.

/N Do not remove the printed circuit boards from the unit casing. This will cause faulis.

/N Ensure no wiring waste or other foreign matter enters the top of the unit. Remove any
foreign matter that does enter the unit.

<= Tighten the unit mounting screws within the torque range for tightening.
A\ Do not install or detach the base unit while power is supplied to it.
A Do not mount or remove a module in the base unit while power is supplied to it.

A Install the unit in a location which can support its weight. Follow the instructions in this
manual.

2 Do not stand on the unit, or rest heavy objects on the unit.

A The unit must be installed in the correct orientation.
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7.2.2 Names of parts

This section describes the names of the base unit parts.

(1) Main base unit (A172B, A178B (S1))

5 171 - | T [
[ o 0 0
@
=
P
=l
= 0 0
=) ™
. /
— Y. 1] :
© | ! [ | ©
] H
(%) @ 2]

No. | Name o Application

M1 Extension cable Connects to the signal communications connector on the

cohnhector extension base unit with the extension cable.

[2] Base cover A cover for protecting the extension cable connector.
When connecting to an extension base unit, cut out the
area surrounded by the groove under the word "OUT" on

_the base cover with side cutters, or some other tool.

[3] Module connector Connectors to mount the CPU module, 1/O modules, and
special-function modules. Install the supplied connector
cover or blank cover (A15G60) to provent dust
penstrating empty connector spaces.

[4] Unit fixing screw Screws to fix the.unit to the base. Screw size M4 x 12.

5] Base mounting hole Slots for mounting the base unit onto the control board
pansi {for M5 screws)

(6] DIN rail hooks Hooks to attach to the DIN rail.

A172B .....cieeee. 1 )
A178B (81).......2 "
7] Emergoncg_( stop Terminal block to apply sarvomotor emergency stop.
terminal
/N CAUTION
2\ Install the supplied blind cap or blank cover (A1SG60) to prevent dust penetrating the
empty connector spaces. Failure to do so can cause malfunctioning.”
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(2) Extension base unit (A1S65B, AlS68B)
[5] 21 [4]
@) 0 O _0 0 OJJo © |
[ e T | ™ L
@ F
[iﬂ! A/ oLt/ ol /okk/ okl ol /ol / oEldl/ ol
- m | A19658 |
1 — — h d
o \CZ:I[IZ]EIIEIE:I!:H:]E]I:I@
o [e &)
No. Name Application
[11 Extension cable Connects to the signal communications connector on the
connector main base unit with the extension cable. Remove the
: cennector cover bafore connecting the extension cabie.
2] Base cover A cover for protecting the extension cable connector.
[3] Module connector Connectors to mount the power supply module, 1/0
modules, and
(41 Unit fixing screw ~Screws to fix the unit to the base. Screw size M4 x 12,
5] Base mounting hole Slots for mounting the base unit onto the control board
panel {for M5 screws) :
[6] DiN rail hooks Hooks to attach to the DIN rail,
. A1S65B, AlSBSB ... 2
/N CAUTION

A\ Install the supplied blind cap or blank cover (A1SG60) to prevent dust penetrating the
empty connector spaces. Failure to do so can cause malfunctioning.*
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7.2.3 'Emergéncy stop method | |

(1) By opening the main base unit emergency stbp (EMG) circuit, it is

possible to effect an emergency stop all axes of the separate servo
amplifiers (MR-H-B/MR-J-B/MR-J2-B) simultaneously.

After an emergency stop, eliminate the cause of the emergency stop
and reset the emergency stop by closing the emergency stop circuit
(turning EMG circuit ON). (In the event of an emergency stop, the sevo
error detection signal does not come ON.)

~An example of emergency stop wiring connections is shown below.

Main base unit

EMG |

© Emergency stop

Za\oC el

EMG.COM

©

(2) Do not use the emergency stop termmals of the separate servo

amplifiers,
If an independent emergency stop circuit is also required at a separate
servo amplifier, provide an external circuit that shuts off the power

' supply to the separate servo amplifier.
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7.2.4 DIN rail

The main base unit and extension base unit are fitted with DIN rail mounting
hooks as standard.

This section describes the method for mounting the DIN rail.

(1) Applicabie DIN rail models {JIS-C2B12)

TH35-7.5Fe¢
TH35-7.5Al
TH35-15Fe

(2) Spacing of DIN rail mounting screws

If a TH35-7.5Fe or TH35-7.5Al DIN rail is used, insert sérews at a pitch.
of 200 mm (7.87 inch) max. to reinforce the rail mounting.

DIN rail - DIN rail mounting screw

35mm \
(1.38 inch)
S B N Y B el

( o ] ¢ g

N

P=200mm (7.87 inch) max.
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{(3) Mounting units to, and removing them from, the DIN rail

(a) Mounting to DIN rail
The procedure to mount a base unit on the DIN rail is describéd
below. - :
1) Engage the top of the base unit DIN rait groove with the top of
the DIN rail.

2) Push the base unit toward the DIN rail to fasten it.

- Modules

DIN rail groove
D!N rail

Base Unit

Fixed onthe DIN
rail.

(b) Removing from DIN rail
The procedure to remove a base unit from the DIN rail is described
below. ‘
1) Use a flat screwdriver (6 x 100) to push down the hook under the
base unit.

2) Pull the unit forward while pushing the hook down to remove the

unit from the DIN rail.
éMc}dues

‘ P <t >
Base unit ‘ : \
~ Hook Screwdrlver Direction to

remove the unit
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8. MOTION NET CABLE AND TERMINATION RESISTOR SPECIFICATIONS

The specifications of the motion net cables and termination resistors that
can be used with the motion controller are descrbed below.

AI71SCPU
motion
controller
Total motion net cable length
(1) +(2) + (3} = 30 m (98.43 {t.)
m (4)
i
(2} | 3
i
! *
1
1| 0 =g
IN OUuT IN OUT B?‘*;ftnf
MR-H-B, MR-H-B
MBI A
e e * : Required for MR-J-B
servo amplifier servo amplifler only if absolute position
detection is conducted.
No. | Product Name Model Name .Description
(1) To connect A171SCPU to
MR-H-B, MR-J-B servo amplifier
MR-HBUS[ M To connect MR-H-B, MR-J-B
@) [] contains cable length | gsgrvo amplifier to MR-H-B,
(0.5m (19.69 in.), MR-J-B servo amplifier

Em{196.85in.})
To connect MR-H-8, MR-J-B
{3} setvo amplifier to MR-JBAT
[ 1 battery unit

(1) { Motion net For connecting A171SCPU and

cable servo amplifier (MR-J2-B)
- MR-J2HBUS[ JM-A For connecting a servo amplifier
) The cable length (MR-H-B/MR-J-B) and servo
{(0.5m, tm, 5m)is amplifier (MR-J2-B)

indicated inside the [ ].

For connecting a servo amplifier
(3) (MR-J2-B) and battery unit
(MR-JBAT{ 1)

MR-J2HBUS[ M

@ The cable length
(0.5m, 1m,5m)is

indicated inside the [ }.

For connecting a servo amplifier
(MR-J2-B) and servo amplifier
{(MR-J2-B)

Connected to last
MR-H-B, MR-J-B servo amplifier
in motion network,

MR-TM However, not required if a battery
o unit is connected when using
() Ter_mmatlon MR-J-B,
resistor

Fitted to the last servo amplifier
{(MR-J2-B) in the motion network.
MR-A-TM However, there is no need to
mount one if MR-J-B is usaed and
a battery unit is connected.




8. MOTION NET CABLE AND TERMINATION
RESISTOR SPECIFICATIONS

8.1 Table of Motion Net Cable Specifications

(1) MR-HBUS[ M

Model Name

MR-HBUSO5M MR-HBUSS5M
item
Cable length m (inch) 0.5 (19.69) 5 (196.85)
(2) MR-J2HBUS[ M (-A)

Model Name | o j2HBUSOSM | MR-J2HBUSTM | MR-J2HBUSSM
ftem (-A) (-A) (-A)
Cable length m {inch) 0.5 (19.69) 1 (0.39) 5 (196.85)

8.2 Termination Resistor .External Dimensions
(1) MR-TM |
29.65 (1.17) ‘314'2!
I [ I .i .
, !
(10?}155; Unit : mm (inqh)__
(2) MR-A-TM
12.0 —
0.47) gg
i F‘c',',
v QT
0.86) (0.55) . .
S e e
] . ]
{ hiﬂ,? iy
28 1
® 5 o @) @ @ (O] @
&gl ) , J :

e

—:E——-

as.2
(1.3}

-

12.7
{0.5)

Unit : mm (inch)

Lo
i

i
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9. BATTERY

This section describes the battery specifications and handling precautions.
9.1 Batteryin A171SCPU
9.1.1 Specifications

The specifications of the battery for memory back-up are shown in the ta-
ble below.

Table 8.1 Battery Specifications

Model Name
AGBAT
ftem
Nominal voltage 3.6 VDC
Battery warranty period 5 years
The range is as follows. for details, see Section
Total power interruption 12.3.
Min. 5400 hrs,
(1) IC-RAM back-up and memory back-up
functions
Applications
(2) Back up for the absolute data of a
synchronous encoder
External dimensions mm {inch) 216 (0.63) x 30 {1.18)

9.1.2 Handling

Follow the precautions below when handling batteries.

A CAUTION

A\ Do not short a battery.
A\ Do not disassemble a battery.
/\ Do not burn a battery.

/N Do not overheat a battery.

/N Do not solder the battery terminals.
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9.1.3 Mounting the battery

To reduce battery deterioration during distribution and storage, the leads
_are not connected during shipment. '

Connect the battery lead connector to the battery connector on the

A171SCPU printed circuit board when using the A171SCPU as follows:

» using sequence programs in the A171SCPU internal user program area;
+ using the power failure holding functions.

AT71SCPU

L= =

=

Battery connector — | ABBAT
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9.2 Battery Unit
9.2.1 Battery unit life
The following table shows the life of the MR-JBAT] | | battery unit to back

up absoclute data for absolute position detection and contro! with an MR-J-
B servo amplifier.

Item Value
Battery back-up time 10,000 hours
Battery life 5 years
Battery voltage 38V

9.2.2 Handling

Follow the precautions below when handling the battery unit.

/AN CAUTION

A\ Do not disassemble the battery unit.

A\ Do not burn the battery unit.

A\ Do not overheat a battery.
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9.2.3 Battery unit mounting dimension diagram

The battery unit mounting dimensions are shown in the diagram below.
No special requirements apply to the mounting position.

@6 (0.24)-

1—
L] —r——— L ¢, Fom ™
3 ‘
he ]
0 w (Fe1l A
4 |
— . | 7 o
i ' v
15 | {0.59)
30 ' 100 (3.94) .
(1.18) N
Unit : mm (inch)
Model Name Application
) MR-JBAT4 for 4 axes max.
MR-JBATS for 8 axes max.

Built-in termination resistor
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9.3 Battery Unit Connection in an Absolute Position Systém

This section shows battery unit connection examples using motors with
absolute position detectors.

(1) MR-H-B configuration
A171SCPU MR-H-B

=t

Termination
connector

(2) MR-J-B configuration
A171SCPU MR-J-B

= [

sy
(3) MR-J2-B configuration )

A171SCPU

Termination
connector

(4) MR-H-B + MR-J-B configuration
A171SCPU MR-J-B MR-H-B

Il

{Battery for
MR-J-B)
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]
{6) MR-J2-B + MR-H-B configuration

MR-J2-B MR-J2-B MR-H-B

[}]ﬂ Termination
connector

A171SCPU

Termination
connector

(6) MR-J-B + MR-J2-B configuration
A171SCPU MR-J-B MR-J2-B MR-J-B "MR-JBAT{ ]

|

A171SCPU

{Battery for
MR-J-B}



10. MOUNTING AND LOCATION SELECTION
L

10. MOUNTING AND LOCATION SELECTION

To ensure optimum performance and increase system reliability, this section
describes methods and precautions relating to mounting and seiecting a
location for units, '

10.1 Concept for Fail-Safe Circuits

The lag time and difference in rise times of the A171SCPU power supply and
external process power supply (particularly DC) can cause a temporary
abnormal process output when the A171SCPU is turned on or off.

For example, if the external process power supply is connected to a DC
output module before the power to the A171SCPU is turned on, the DC output
module can issue an abnormal output when the A171SCPU is turned on.

Therefore, a circuit is required to ensure that the A171SCPU turns on first.

Malfunctions are also possible if a fault occurs in the external power supply
or if the A171SCPU fails. Therefore, circuits to prevent these abnormal
outputs from reaching the overall system and failsafe circuits (including
emergency stop circuits, protective circuits, and interlock circuits) to prevent
damage to machines due to abnormal operation must be provided external
to the A171SCPU.

Examples of suitable system circuit designs are shown on the following
pages.

/A CAUTION

/N Provide appropriate circuits external to the servo system CPU to prevent cases where dan-
.ger may result from abnormal operation of the overall system in the event of a power supply
fault or servo system CPU failure.

4\ Mount each controller, servo amplifier, servomotor, and regenerative resistor on a non-flam-
mabie material. Fire may result if they are mounted on or near a flammable material.

A\ Take measures to cut off the servo amplitier power supply if the controller or serve amplifier
fails. Large currents continuing to flow can cause fires.

B I a regenerative resistor is used, ensure that an alarm signal cuts off the power supply, oth-
erwise damage to the regenerative transistor, overheating of the regenerative resistor, or
even fire may result. :

A To prevent fires, take flameproofing measures inside the contro! box where the servo ampli-
fier and regenerative resistor are located and use non-flammable wiring.

& Do not apply a voltage to terminals which exceeds the voltage prescribed in this manual or
the instruction manuals for other products used. Incorrect voltage can cause destruction of,
or damage to, the equipment.

£ Correct the terminals correctly. Incorrect connection can cause destruction of, or damage to,
the equipment.

4. Ensure polarity is correct. Incorrect polarity can cause destruction of, or damage to, the
equipment.

16 -1
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/A CAUTION

| & The servo amplifier cooling fins, regenerative resistor, and servomotors become hot during

operation and can remain hot for some time after the power is turned off. Do not touch these
parts or burn injuries may resuit.

A\ To avoid injury, turn off the power before touching servomotor shafts or machinery con-
nected to them.

/N To avoid injury, do not approach machinery during tna! or teachmg operatlon

{ A\ Connect a leak breaker to the controlier and servo amplmer power supply

/\ Provide an electromagnetic contactor for servo ampllflers and other equipment for which the:
instruction manual prescribes an electromagnetlc contactor to cut off the power in the event

of an error.

/A Provide an external emergency stop cireuit to mstantaneously stop operation and cut off
power

- /\ Use controliers, servo amplifiers, servomotors, and regenerative resistors in combinations
prescribed in this' manual and the instruction manuals for other products used. lncorrect com-
binations can cause damage to the system or flre

N\ if used in systems for which safety standards apply (such as robot systems), all controllers,
servo amplifiers, and servomotors must meet the prescribed safety standards.

/N Configure safety circuits external to the controller or servo amplifiers if their abnormal opera-
tion could cause axis motion in a direction other than the. safe operating direction for the sys-
tem. ,

A Use dynamlc braking on servomotors if free running after an emergency stop, servo OFF, or
a power cut is a problem. o

/\ Consider the overrun distances of the system, even if dynamic braking is used.

A Use both dynamic braking and electromagnetic braking on”s',ervomoters if vertical falling of
axes after an emergency stop, servo OFF, or a power cut is a problem.

/A Use the dynamic brake module to stop servomotors when an emergency error or other error
occurs to turn off the servomotors. Do not use it to stop the servomotors during normal op-
eration.

/N The electromagnetic brake incorporated in a servomotor is intended for hoiding only. Do not
use it during normal operation.

/N Design systems with sufficient mechanical allowance for a safe stop if an axis passes the
‘stroke-end limit switch at maximum speed. ,

/N Select cables for the system with appropriate diameter, heat resistance, and bendmg resis-
tance.

A\ Use wires and cables with lengths in the range prescribed in this manual and the instruction
manuals for other products used.

10-2
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/A CAUTION

/\ Ensure that the characteristics of other components used in a system match those of the
controllers, servo amplifiers, and servomotors.

/N Attach covers to prevent servomotor rotating parts being touched during operation.

/A The electromagnetic brake may not be able to hold an axis due to age or machine
construction (if a servomotor is linked via a timing belt to a ball screw, for exampie). As a
safety measure, provide a stopping device on the machine.

POINT

A fuse-blown error may be detected by an A1718 series output module
when the external power supply is turned on.

In the circuits shown on the following pages, a fuse-blown error is de-
tected because the output module external power supply is established
after the A171SCPU starts up.

This problem can be overcome by turning M9084 ON to disable the fuse-
blown check before the external power supply is established. The /O
module verification checks and battery check are not conducted if
M8084 is ON,

10-3
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(1) Sample system circuit design for motion control

3-phase
200/200 VAC
N I v
0) ) O) e - A171SCPU A171SENC
O (r O r—'———f——OPXO
Rl §f | - 1 (,
O AC200V '
C  ACZ200V o0 PXF
p———0) TRA
O SHORT AC100V com
O~ OPEN AC200V
o FG
o LG
BRAKE
— out
: —O BRAKE
EMG COM
) EMG. COM.
For 4 axes
—a—oEX0
T
G BXF
| 5o IBA_
COM
24 VDC +24 O
power
Supply 2460
Ready
Rl Ra2 EMG  off  OY :
MC
E
EMG
A171SCPU
Sequencs outp
X ~4 PCPU ready
' Servo normal output
' {ON when sevo is
' normal, OFF on
""" occurrence of alarm)

10-4
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(1) *1:

(2) *2 :

(3) *3:
(4) *4:

(5) *5

(6) For

POINTSI

A 100 VAC power supply can also be used as the power supply
to the A171SCPU.

To use the 100 VAC power supply, install the jJumper at "SHORT
AC100V",

PC program

| M9|0136 M9[0I74

1 il b @"

It is also possible to use a full wave rectified power supply as the
power supply for the electromagnstic brake.

When using MR-J-B, use an A171SENC brake relay as the relay
contact for the electromagnetic brake.

Connected when a regerative option is used.

(A regenerative option is required for servo amplifiers of 300 W or
more.) o

details on connecting motion net cables, termination resistors,

and battery units, refer to Sections 2.1.2 and 9.3.

Circuit example when using MR-H-B

R MR—H—B U ME Y
S v w’{ SM
T W : '

R1
S1

(] b<] <
Ground Electre-
. Jmagneti
ll:)raln:e

CoM——

MBR|

EM1
Em: 1

Circuit example when using MR-J-B

R MR~J—B U A “
S s W SM )
T W > 1 Ra3

T~ Ground :E!odro- ¢
= magnetic<,
: brake

1
P ~17F Regenerative resistor option

Circuit example when using MR-J2-B

MC

U MR-J2-BUY v !
2 v < SM 1
L3 W ¥ . RS

L11

1] n o—
Giround ,Ejectro- !
4 VoG smagnetics,
f————— brake

L2 COM

MBR @ ____
ot hd
] 3

S6

10-5
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{2) Sample system circuit designs

LUsing AC
Power supply

Transformer
& % Fuse
]

._“_40__‘. oceurs

{on emergency step, on
stap at upper imil)

Power supply

e Transformer Transtormer

. BFuse Fuse

|

DC power supply established . e M008
signal input \ P
START/STOP circut Bruse B cot TM1o time
{Starting possible when the o establish
. - PC RUN output RA1 is ON)) > "
Start switch _ DG input signal
I.. Stopswitch RA1 LN
1o ()
e
Input module Mﬂngram
4...?1 XM Startswitch .
) | st awrtch}_@__ A voltage relay
[ SN - S————— T MC is recommended
Output module p—i
R sy , I Alarm output . R
Ym . p " {lamp or buzzer) [ \
(= [ e
¥n | RA1 switched ON by MB039
d Coaq Pl
i &)
AL Alarm output
Qutput medule e Output module /(ramp or buzzer)
. ! -y L
ol A\ I =y
WS output squiptnent : ON by M8039
power off when STOP e —T

Output medula duc Lme

S Y - w—}@§;> (Irterlook cieouts for i /\/
p. roustually exclusive
P S operations such as e:m:::;?m
forward/reverse and
parts which can +—— ——"""'—‘( }—‘ i ggr\gg off when
cause damage to of . oceurs
destruction of ma- MC
chine.) —t }—‘” 3
N {on smergency
E:"’/ MG+ stop, on stop at
— @,) b upper limit

Procedurs to start up the power supply.

AC

(1)Set the CPU to RUN.
{2)Turn on the powser supply.
- (8)Turn on the start switch.
(4)Output equipment driven by program when
the electromagnetic contactor (MC) turns on.

{1)Set the CPU to RUN.

{2)Turn on the power supply.

(3)Turn ON RAZ2 when DC power supply is
established.

(4)Turn on timer (TM) when the DC power
supply is 100% established. {Set TM set
value to the time from RA2 turning ON until
the DCpower supply is 100% established.
The set time should be approximately 0.5 s.)

(5)Turn on the start switch.

(6)Output equipment driven by program when
the electromagnetic contactor (MC) turns on.

10-6
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(3} Failsafe measures for PC failure

Failure of the A171SCPU or memoty is detected by the self-diaghosis
function, but some abnormalities in the 1/0 control components cannot
be detected by the CPU.

Some failures can result in situations such as all points turning on or
off, where normal operation and safety of the controlied object cannot
be assured.

The manufacturer makes every effort to ensure perfect quality

control. However, external failsafe circuits should be provided to prevent
accidents or damage to machines in the event that a failure does occur
in the A171SCPU.

An example of a failsafe circuit is shown in the diagram below.

Internal progtam Yo O m
s
Me032 Off-delay timer *1
F——%vw K;\
External load MC
Yo O ,' L ,' ”——-—-

voom YoF O ’. L ![
L_*L_J 2V O

" il
[ e 3

m -7 ( :

Servo systemCPU module Output module
2

*1 Failsafe measures can be taken using only on-delay timers, as
shown on the following page, if an off-delay timer (particularly a
miniature timer) cannot be obtained.

A CAUTION

/\ *2 Use a non-contact output module for YOO, as it turns ON/OFEF at 0.5 s intervals. A
transistor is shown in the example above. Using a contact module for Y00 can cause
failures.

10-7
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A failsafe circuit using only on-delay timers is shown below.

On-delay timer
(1)
u is

o)

Mg032 - o M
I-*'-—<Y00 . U
‘ On-delay timer
R IR I\

NLF

Internal program Yoo G

' o mle @
A M2,
w— LI Lo -
L—-'——-—I External load MC

055 055 , Yo1 O - Tt} 1
YOF O B e
24V C
.
v o i
24VDC

CPU mwodule Cutput module

*1 Relay M1 should be a solid-state reiay.

/A CAUTION

/\ Some servo system CPU failures can result in situations such as all points turning on or off,
where normal operation and safety of the controlied object cannot be assured. External
failsafe circuits should be provided to prevent acmdents or damage to machines in the event
that a failure does oceur in the servo system CPU.

i0-8
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10.2 lLocation Environment

Avoid locating the A171SCPU system in environments subject to:

{1) Ambient temperature outside the range 0C to 55C

(2} Ambtient humidity outside the range 10% to 90% RH

(3) Condensation resulting from sudden temperature changes

(4) Corrosive or inftammable gas

(5) Large amounts of conducting dust or iron filings, oil mist, salt, organic
solvents .

(8) Direct sunlight

(7) Strong electrical or magnetic fields

(8) Direct vibrations or shocks on the unit,

/\ CAUTION

N\ The storage conditions are listed in the table below.

Environment Conditions
Ambient temperature 0°C to §5°C
Ambient humidity 10% to 90% RH

No condensation resuiting from sudden temperature changes

No corrosive or inflammable gas

Low levels of conducting dust or iron filings, oil mist, salt, organic solvents
Not subject to direct sunlight

No strong electrical or magnetic fields

No direct vibrations or shocks on the equipment.

Atmosphere

10-9
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10.3 Calculating Heat Generated by A171SCPU

If an A171SCPU is installed in an. enclosure, the temperature inside the en-
closure must be restricted to the operation ambient temperature of 55C.
The average power consumption (heat.generation) of the equipment and in-
struments in the enclosure must be known to design the heat dissipation of
the enclosure.

This section describes how to calculate the A171SCPU system power .
losses and average power consumption. Calculate the temperature rise in
the enclosure from the power consumption.

Calculating Average Power Consumption|

The major A171SCPU parts consuming power are shown in the block dia-
gram below. . : _

5 VDC line
CPU Isv '
power
supply Special-function
module Output module {nput module module
! lzav .| Relay transistor In;zﬁi\;?t:(réent Power supply
o 24 VDC line
'F" Externa; - Qutput current I
| 24 VDG {lout) x Vdrop
! power supply
Output
AC power ac E
supply
, 1 Uout) , -
DbC + LOAD pe

__II__l TR
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(1) Power consumption of power supply module
The power conversion efficiency of a power supply module is approxi-
mately 70%, with the remaining 30% consumed in heat generation.
Therefore, the heat generation is 3/7 of the output power, calculated by
the following equation:

Wpw = %- {(sv x 5) + (I2av x 24)} (W)

Isv  :lsy is the current consumption of the 5 VDC logic circuits of each
module

l24v @ l24v is the 24 VDC average cutrent consumption of the power
supply for output module internal consumption
(current consumption of simultaneously ON points)

(2) Total power consumption of 5 VDC logic circuits of all modules
The CPU power supply 5 VDC output circuit power is the total power
consumption of each module.

Wsy = Isv x 5 (W)

{3) Output module average power consumption
(power consumption of simultaneousiy ON points)
The CPU power supply 24 VDC output circuit average power is the total
power consumption of each module.

Waay = I24y x 24 (W)

(4) Average power consumption from voltage drop in output circuits of the
output modules
(power consumption of simultaneously ON points)

Wout = lout X Vdrep x (no. output points) x (simultaneously ON ratio)
(W)
lout  :lout is the output current (actual operation current) (A)
Vdrop : Vdrop is the voltage drop of each output module (V)
(5) Average power consumption from voltage drop in input circuits of the
input modules (power consumption of simultaneously ON points)
Win = lin x E x (no. input points) x (simultaneously ON ratio) (W)
fin :lin is the input current (effective value for AC) (A)
E : E is the input voltage (actual operation voltage) (V)
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m
(6) Power consumption of special-function module power supply circuits

Ws = Isv x 5 + l24v X 24 x l100v x 100 (W)

The total power consumption of each block described above is the
power consumption of the entire PC system.

W = Wpw + Wsy + Wagv + WouTt + WiIN + Ws (W)

Use the overall calculated power consumption (W) to calculate the
heat generation and temperature rise inside the snclosure.
The following equation approximately caiculates the temperature rise
in the enclosure: . '
T=W_(0)

UA .

W : W is the overall power consumption of the motion controiler

(calculated above) ’
A : internal surface area of the enclosure (mz)

U :-if a fan is used to make snclosure temperature uniform........ 6
if air is not circulated inside the enclosure ... 4
A CAUTION

A\ If the enclosure temperature rises above the prescribed range, a heat exchanger should be
attached to the enciosure to lower the temperature.
" Ventilation of the enclosure with a fan can result in dust problems with the motion controlier
because of the dust which is introduced with the ambient air.

10-12
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10.4 installing the Base Units

This section describes precautions relating to the installation of the main
base unit and extension base unit.

10.4.1 Precautions on installation

This section describes the precautions related to mounting an A171SCPU
in an enclosure.

(1) To improve ventilation and permit easy mounting of the unit, leave a
space of at least 30 mm (1.18 inch) between the top of the unit and any
other object.

(2} Provide a wiring duct, if required.
Consider the following points if the dimensions from the top or bottom of
the A171SCPU are less than those shown in Fig. 10.1.

{a) if the duct is above the A171SCPU, limit the duct height to 50 mm
(1.97 inch) max. to improve ventilation.
Leave sufficient clearance above the A171SCPU to allow the
mounting screws on top of the unit to be tightened or removed. It
is impossible to replace the unit if the screws cannot be removed.

(b) If the duct is below the A171SCPU, leave sufficient clearance to
eliminate effects on the CPU power supply 100/200 VAC input ca-
bles, the I/0 module input wires, and 12/24 VDC wires.

A CAUTION

A\ Due to ventilation problems, do not install the base units vertically or horizontally (as shown
"in Fig.9.4 and 9.5).

A\ Install the base units on a flat surface. Unevenness or warping of the surface can apply
undue force to printed circuit boards and lead to malfunctions.

/\ Avoid installing the base units close to a vibration source, such as a large electromagnetic
contactor or no-fuse breaker. Mount them on a separate panel or at a safe distance.

A\ To limit the effects of reflected noise and heat, leave at jeast 100 mm (3.94 in) clearance to
instruments mounted in front of the motion controller (on the rear of the door).
Similarly, leave at least 50. mm (1.97 in) clearance between instruments and the left and
right sides of the base units.
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10.4.2 Installation

The mounting positions of the main base unit and extension base unit are .

shown below. &
: Top of enclosure, wiring duct, or other components

7

LSSl AL L Ll Ll L L L

\ F 3
\ Main base unit Extension base unit
. Yy
3 R
\ i N i (SP_.‘I"E:Tnch)
\ D mikn,
N ]
\ o ‘ p o o
\ i | . I
LJ Motion network , T T T T I I 7omm |
connector ' s {2.76 inch)
min.
20 m (157 inch) Fig. 10.1 Parallel Installation
. g *1 : If:a DIN rail is used, consider the
Top of enclosure, wiring duct, or other components moun'_ting position of the DIN rail.
LSS L L L Ll
:\Aain base unit 30 mm
P (1.18 inch)
min.
. 70 mm : *2 : Extension Cable Lengths o
P P @reinch) ' A1SCO3B cable 280 mm (11.02 mchg max.
‘ i A1SC12B cable 1100 mm (43.3 inch) max.
‘—‘/ /;/E/// b// L L L A1SC30B 2900 mm (114.17 inch) max.
xtension base unit
- 21 30 mm '
Duct height 50 mm (1.18
{1.97 inch) max. I_:_"}gh)
‘2
(-] it

T
Fig. 10.2 Series Installation Gine """

Enclosure, etc,

I Il [ 3
1o o rDoeor,
[Aa1718CPU . 1"
: / Contactor, L
1 relay, ete, b
I I Fig. 10.4 Vertical Fig. 10.5 Horizontal Installation
i ] Installation (Not Permitted) (Not Permitted)
f 100 mm | H
8 U
(3.94 inch)
min.

Fig. 10.3 Clearance to
Instruments in Front of A171SCPU
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10. MOUNTING AND LOCATION SELECTION

10.5 Mounting and Removing Modules

This section describes how to mount CPU modules, I/O modules, and spe-
cial-function modules in a base unit, and how to remove them.

(1) Mounting modules

Foliow the procedure below to mount a madule in the base unit.

Insert the two lugs on the rear panel
of the module into the module fixing
holes in the base unit.

l

Push the module jn the direction of
the arrow to mount it in the base unit.

l

Ensure that the module is fully in-
serted in the base unit and fasten the
module in position with the fastening

SCrews.

| End |

Base unit
(4

connactor

Module lugs

Module fixing screw -

Base unit

/A CAUTION

I ] Module

other damage.

module.

A\ The lugs must be inserted in the module fixing holes
when the module fixing screws are inserted. Forcibly
fixing a module in place without insering the lugs in the
holes will bend the module connector pins and cause

N\ Turn off the power supply before mounting or removing a
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(2) Removing modules
Follow the procedure below to remove a2 module from the base unit.

Remove the fixing screws and pivot ;
the module around the bottom lugs . Base unit /
toward you. _

~
/ ; //
Liftin? the module up, detach the S 7
T \m

lugs from the module fixing holes,
: Module

. cohnector

R ]

rh\ﬂ;ed:le fixing@

A CAUTION

/N When removing a module, remove the module fixing screws before attempting to remove the
lugs from module fixing holes. Forcing out a module may damage the lugs.

ﬁl Turn off the power supply before mounting or removing a module.
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10. MOUNTING AND LOCATION SELECTION
.

10.6 Wiring

This section explains important information about wiring the system.
10.6.1 Wiring precautions

Precautions when wiring the power supply and 1/O cables.

(1) Wiring the power supply

(a) Connect a constant-voltage transformer if the power supply volt-
age fluctuations exceed the prescribed value.

Constant-
voltage
transformer

A1718CPU

(b} Use a power supply with low noise.
Connect an insulating transformer if high levels of noise exist.

o
1/C equip-
%I A171SCPU g"g ment
Insulating transtormer Insulating transformer
/A CAUTION

A\ Refer to the table below for the minimum transformer capacity required when selecting a
step-down power transformer from 200 VAC to 100 VAC or an insulating transformer.

Power Supply Module Mode! Name

Transformer Capacity

A1861P 110VA
A1S62P 110VA
A171SCPU 110VA

(c) Connect wiring to the A171SCPU power supply separate from the
wiring to 1/0 equipment and power equipment, as shown below.

Mazin A17T1SCPU A1713CPU
power power Maln power
supply supply power supply ‘
) 7 supply ~
100 VAC—0 O—rgrmme AITISCPU 200 VAC—o 0—9—o0 AVT1SCPU
' I]e]
power
sl o T
L—&6 0——+1/0 equipment eq"'pfrﬂ“ 2
.,—-O
Main circuit /O power supply
power

10-17
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10. MOUNTING AND LOCATION SELECTION :
L
{(d) Precautions when using the A1S62P power supp!y module 24
VDC output
Do not connect 24 VDC outputs from multiple power supply mod—
ules in parallel to supply a single I/O module. The power supply
modules will be damaged if the outputs are connected in parallel.

If the 24 VDC output capacity of a single power supply module is
insufficient, supply power from an external 24 VDC power supply.

Extsrnal . Sutput
24 VDC s

|:> ower | outpt
supply
24vDCO—0ooo "/
Power supply module

Extemal
power

24 VDC ey

{e) Twist 100 VAC, 200 VAC, and 24 VDC wires together as tightly as
possible. Connect units together over the minimum distance.

(f) To minimize the voltage drop, use the thickest 100 VAC, 200
VAC, and 24 VDC wires possible (2 mm? max.).

/A CAUTION

A Do not connect 24 VDC outputs from rhultiple power supply..‘m,odu-les in parallél to supplly a
single /O module. This can damage or destroy the power,supply modules.

2\ Do not position the 100 VAC, 200 VAC or 24 VDC cables close to, or bundle them with,
power-circuit (high-voitage, high- current) cables or I/0 signal cables. A clearance of at least
100 mm (3.94 in) to other cables is required.

(g) As a measure against lightening surges, connect a lightening
surge absorber, as shown in the diagram below.

° . Motion
AC ‘ % ) controfler 1/0
] o equipment

E1 .. I~ lLightening surge absorber

E2

/AN CAUTION

A\ Use separate grounds for the lightening surge absorber ground (E1) and motion controller
ground (E2).

A Select the lightening surge absorber such that the maximum rise in supply voltage does not
exceed the surge absorber maximum permitted circuit voltage.
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L .
(2) Wiring the /O equipment

(a) Wires between 0.75 mm? and 1.5 mm? can be connected to the
terminal block, but 0.75 mm? wires are recommended.

(b) If wires pass through a conduit, the conduit must be grounded.

A CAUTION

A\ Connect input and output wires along different routes.

/\ Leave at least 200 mm (7.87 in) clearance between I/O wires and high-voltage, high-current
main-cir-cuit cables.

A\ i the /O wires cannot be kept separate from the main-circuit or power cables, use shielded
cable for all of them and ground the shield at the A171SCPU end. However, |f appropriate,
ground the other end of the shield

A171SCPU : Shielded cable

Input

Output

See Section 13.4 for appropriate countermeasures.

{c) Keep 24 VDC I/O wires separatf wires from 100 VAC and 200
VAC wires.

(3) Grounding
Connect the ground wiring as described in steps (a) to (d) below.

{a) Use a separate ground, if poss:ble Ground resistance 100 & | or

less,
{b) If a separate ground is not possible, connect to ground as shown
in (2) below.
Other Other
ATTISCPU|  |gquipment AT71SCPUl  Ioaiipment

[T T T

(1)Separate ground cohnections (2)Common ground cohnection (3)Common ground CORHECHOD
...optimum ) e @cce ptable -.not permitted

(©) Grounding cables to be 2 mm?2 min.
Grounding point to be as close as possible to the A171SCPU and
the distance to the grounding point as short as possible.

34> WARNING

& Ground resistance to be 100 & max. Do not share a commeon _ground with other equipment.
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10. MOUNTING AND LOCATION SELECTION

10.6.2 Wiring module terminals

This section shows examples of wiring the main base unit and extension

base unit power-supply and ground wires.

Select trans-
former according

to 10.8.1(¢).

Connect to 24 VDC terminals
of /O modulss requiring 24
VDG internally.

100/110 VAC

A ) Y

Extension cable

{A172 B, A178B (81)) main base unit

A171SCPU

(V18]
ST

(A1S65B, A1868B extension base unit

A1S61P

i10

100/100 VAC

CEEEEE

O-
O-
O- Fa

(O SHORT ACH

O- w6
O wput
Q4 ac100200v

Ground wire

-

Ground wire

(@)

POINTS |

(1) Use wires as thick as possible (2 mm? max.) for the 100 VAC,

200 VAC, 24 VDC wires. Twist the wires when connected to the

shomng if the screw in the solderless terminal is loose.

Grounding is requrred if the FG and LG terminals are connected or
resistance to noise is reduced,

~ terminals. Use solderiess terminals with msu!atlng tubes to prevent

A shock may be felt when touching the LG terminal as it has a
potential of 1/2 input voltage.

10-20
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10. MOUNTING AND LOCATION SELECTION

10.7 Serial Synchronous Encoder

Precautions when using a MR-HENC serial synchronous encoder.

10.7.1 Installation precautions

0}
o
]
=

L1111

Bearing

(1) If the serial synchronous encoder is linked to a chain, timing belt, or
gears, the machine rotating shaft should be supported by a separate
bearing and connected to MR-HENC through a coupling Ensure that
excessive force (greater than the permitted shaft load) is not applied to
the encoder.

:I I: Coupling

LI

+

Table 10.1 Permitted Shaft Loads
Radiat Thrust
Direction Direction
. 10 kg 5 kg
Fermitted (22.03 Ib) (11.01 1b)
max. max.

Fig. 10.6 Example of Encoder Linked to a Gear

(2) Large errors in eccentricity and angle of deviation during mounting can
apply an excessive force to the MR-HENC shaft, which can cause

deterioration in performance drastically reduce encoder life.

Minimize loads applied to the shaft such that they lie within the permitted
shaft load range. The permitted shaft loads are shown in Fig. 10.2 for

the recommended coupling type.

Table 10.2 Permitted Values for Coupling Mounting Errors

Eccentricity

0.2 mm l‘rﬁ

(0.008 inch)_
max.

Angle of deviation

Axial displacement

i
0.5 mm

—’— (0.02 inch)
. max.
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10. MOUNTING AND LOCATION SELECTION

Recommended coupling : Mini Coupling manufactured by Eagle Industry.

Model Name Machine Shaft Diameter
EFCS38B120x150Z N 12 mm (0.47 inch)
EFCS38B0O8OXIS0Z 8 mm (0.31 inc-h)

/A CAUTION

/A The MR-HENC contains a glass disk and precision mechanism. Take care when handling it.
The encoder performance may deteriorate If it is dropped or subjected to shocks or vibration

exceeding the prescribed limits.

A\ Do not connect the encoder dlrectly to the rotatlng machine shaft. Always connect the
encoder through a flexible coupllng ‘

Coupling

Rotating machine shaft MR-HENC

_Fig. 10.7 Connecting the Encoder to a Machine Shaft

A\ Never hit the end of the MR-HENGC coupling shaft with a hammer when connectlng the

coupling to it.
The large loads applied to MR-HENC will damage it.

10.7.2 Precautions on wiring

(1) Use a shielded twisted-pair cable for connection to the MR-HENC.

2) If the cable has to be extended, do not make it longer than 30 m (98.43
ft.). However, in principle, wires should be kept as short as possible to
avoid induced noise.

A CAUTION

A Always turn off the power before connecting the wiring. The output circuits may be damaged
if an output signal wire touches the power supply or another output signal wire when the
power is turned on.

FAN Ensure that all wires are connected correctly. tncorrect connection can destroy the internal
circuits.

A\ Position AC cables, power cables and high-voltage cables separately. If they are together,
the induced noise can cause malfunctioning or damage to equipment.
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0 EE——

10.7.3 Operating environment

(1) The MR-HENC contains optical components. Mount it in an environment
with very jow levels of water dropiets, oil, and dust.

(2) Apply a cover if the encoder is used where water or oil may fall on it.
Tilt connector cables downward to prevent oil or water running along a
cable to the MR-HENC. Provide a trap if the cable has to be attached
vertically or diagonally upward.

{3} Usethe encoder inside the prescribed temperature range of 0°C to 55°C.
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11. TRIAL OPERATION

11. TRIAL OPERATION

This section describes the operations required before, during, and after

trial operation.

A\ CAUTION

A Never make very large adjustmen{s as this can make operation unstable.

A Check and adjust the programs and parameters-befdrq sfaftin’g trial operation. ‘Errors in the
. programs or parameters may cause the machine to-make unpredicted movements.

11.1 Checklist before Triai Operation

Check the points in Table 11.1 before starting trial operation of the motion

controller. - :

Table 11.1 Checklist before Trial Operation

Model Name Check Item Reference
(1) Is memory protection switch ON? 4. 4.4
{2) Is the memory cassette battery (ABBAT) lead connector fully inserted into the 9. 1.3
PCB pin connector. ‘
CPU ‘module (3} Is the battery voltage normal? {Nominal value: 3.16 V) 9.1
(4) Are the supply voltage and power supply moduie rated voltage correct? 8. 1.1
(5) Are FG and |G wired correctly? 10.6.2
(6) Are terminal screws correctly tightened? 4.3
(7) Are cable sizes correct? 10.6.2
A171SENC ‘ . - .
manual pulse {1) s the module mounted in the correct position (option slot)? 2.2 -
generatot/
synchronous
;’:g?fiire module {2) 1s the interface with external equipment correct?r 5.3t 5. 5
(1) Are the mounted module models correct? 5
Main base unit (2) Is the mounting order correct?
{3) Are the modules correctly mounted? 10. 5
{1} s the correct power module model mounted? 8. 2.1
Extension base - | (2) Are the suppiy voltage and power supply module rated voltage correct? 6.2.3
?n%véziresupply (3) Are FG and LG wired correctly? 10. 6.2
(4) Are terminal screws correctly tightened? 8,22
(5) Are cable sizes correct? 6.2. 1.

11 -1




11. TRIAL OPERATION
e R

Model Name Check ltem - Reference
{1} Do cables ¢connected to each terminal of the terminal block match the signal
names?
I/O module (2) Are terminal screws correctly tightened?
(3) Are cable sizes correct?
{4) Is the external power supply correctly connected? {24 VDC, 5 VDC)
(1) Are the setting switches correctly set? GLSESPU
{2) Do cables connected to each terminal of the terminal block match the signal Manual
Special-function names?
module (3} Are terminal screws correctly tightened?
(4} Are cable sizes correct? )
(5) ls the external power supply correctly connected? (24 VDC, 5 VDC)
QLEISI? dummy (1) Is the point-setting switch correctly set?
(1) s the extension base unit model correct (A1S65B or A1S68B)? 7.1.1
Extension base (2) Are the mounted module models correct? 2.8
unit (3) Check that the total I/0 module and speacial-function module /O points does 4.1
not exceed the number of CPU module I/O points,
{4) Are the modules correctly mounted? 10. 5
(1) Is the extension cable connector correctly inserted in base unit connector? 7.1.2
Extension cable {(2) Is the extension cable connector position correct? 7.2.2
{3} Does the total length of the extension cables exceed 3 m {118.11 inch)? 2.2.3

<> WARNING

Do not open the front casing or terminal cover during operation or when power is
connected. This can cause electric shocks.

Do not operate with the front case or teminal cover open. This can cause electric shocks
from exposed high-voltage terminals or charged parts.

Do not operate switches when your hands are wet. This can cause electric shocks.

Do not scratch, apply undue strain to, place heavy weights on, or trap, cables. This can
cause electric shocks.

Do not touch controller, servo-amplifier, or servomotor terminal blocks while power is turned
on. This can cause electric shocks. )

S & e & ©

Do not touch the controller or servo amplifier intenal power supply, internal ground, or signai
wires. This can cause electric shocks.
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11.

TRIAL OPERATION

/N CAUTION

l.‘}

The machine may make unpredicted movements after a servo amphfer or sevomotor is
turned on. Top prevent accidents, check the operation of each individual motor.

Start up servos according to the servo start-up procedure de'scnbed below.

The servo amphfler cooling flns regenerative resistor, and servomotors become hot during
operation and can remain hot for some time after power |s turned off. Do not touch these
parts or burn injuries may result.

To avoid injury, turn off the power before touching servomotor shafts or machinery
connected to them.

To avoid injuy, do not approach machiney during trial or teaching operation.
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w

11.2 Servo Start-Up

The servo start-up procedure using the A171SCPU and petipheral device
is described below.

POINTS|

(1) Make note of motor model names before the motor is installed on
-a machine. The motor name plate may not be visible after the motor

is installed.

(2) The machine may make unpredictable movements after a servo
amplifier or servomotor is first turned on. To prevent accidents,
check the operation of each individual motor.

Checks and Settings with
Peripheral Device

CServo start-up procedu@

Turn A171SCPU Power Off

Make sure that the A171SCPU
power supply is off,

Check wiring and module installation

(1) Make sure that all modules are
correctly mounted in the correct
position.

{2} Check that connectors are
corractly inserted.

{3) Make sure all terminal scrows
are tight.

(4) Check servo amplifier and other
ground wires.

{5} Check motor wiring (U, V, W).

{6} Check the regenerative resistor
option wiring.

(7) Check the emargency stop
circuit.

.. »See Section 2.2 for information

which modules can be
mounted in the main base unit and the
mounting positions.
+ See Section 10.5 for information
on mounting modules.

&> WARNING

Ground controllers, serve amplifiers, and servomotors to
100 £2 ground resistance, or less (class 3 grounding). De
not share a common ground with other equipment.

Check system settings

Set the operation axis number.

.. See Soction 11.3

{Note) An error may cceur if the power is turned
oh hefore system settings are made.
If this happens, make the system
settings, then reset the CPU.

/N CAUTION

Turn on power

Ensure that the A171SCPU
RUN/STOP key is set to STOP.
Turn on the A171SCPU power.

Install operating system

install Mode

Install the positioning OS into the
A171SCPU from the peripheral
device.

It a regenerative resistor is used, ensure that an alam seg-
nal cuts off the power supply, ctherwise damage to the re-
generative transistor, overheating of the regenerative
resastor, or even fire may rasuit.

Teo prevant fires, take flameproofing measures inside the
contral box where the servo amplifier and regenerative re-
sistor arg located and use non-flammable witing.

. Do not connect a phase-advancer capacitor, surge ab-

sotber, or radio noise tilter (FR-BIF option) to the serve
amplifier output.

<= Ensure output teminals U,V,W, are correctly connected.

Abnomal servomotor operation may result if the teminals
are incorretly connected.

11-4
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Data Setting Mode !

Set positioning parameters

(1) Set the following positicning
parameters from the peripheral
device:

a} Fixed parameters

b} Servo parameters o

¢} Home position return data

d) Limit switches ’

{e Control data

f) Tool compensation
parameters

/A CAUTION

'_k. Sel parameter values to match the

contrellers, servo amplifiers, servomotors,
and regenerative resistor modefs used.
Protective functions may not operate
correctly if the parameters are set
incorrectly.

3> WARNING

Monitor Mode |

Check external inputs to. A171SENC

(1) Check the wiring for the
following external inputs by
monitoring at a peripheral device
or by using the LED indicators of
the A171SENC. S

Input signails’ PX0 to PXF)
a} FLS {(upper limit switch input}

C

d STOP (stop command

DOG/CHANCE (near-zero
point dog,speed/position
switching commad)

@ Even if the power is tumed off, do not

open the front casing or terminal covers,
except 1o connect wiring or conduct
scheduled inspections. Charged i
components in the controller or servo
amplitier can cause electric shecks.

<& To avoid electric shocks, turn off the

power, wait al least ten minutes, then
check the voltage with a tester before
starting wiring or inspections.

<§> tnstall controllers, servo amplifiers, and

servomotors befere connecting wiring.
Ctherwise, elsctric shocks or injury can
result,

b; RLS (lower limit switch input) -

Programming Mode I

PC Mode l

Write motion programs

Create motion programs from the
peripheral device. i

Create sequence programs

Create sequence programs from
the peripheral device to run the
motion programs.

B b

l‘:—;’

f=

/\ CAUTION

Connect a leak breaker to the controller
and servo amplifier power supply.

Provide an extemal emergency stop cireuit
to instantaneously stop operation and cut
off power.

Follow the conditions prescribed in this
ranual and the product instretion manuals
when programming uvsing the program
sommands.

When pregramming, follow the conditions
preseribed in this manual regarding
devices which a flxed application,

/N CAUTION

Write sequence programs

 Indbabl |

Write the created sequence g
programs to A171SCPU with the. -
peripheral device. -

11-5
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If used in systems tor which safety
standards apply (such as robot systems),
all controllers, servo amplifiers, and
servomaotors must meet the prescribed
safety standads.

Configure safely circuits extemal to the
controller or servo amplifiers if their
abnomal operation could ¢cause axis
motion in a direction other than the safe
operating dizection for the system,
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Sarvo PC Mode }

Write positioning data

Write the created sequence
programs and motion programs to-
A171SCPU with the peripheral
device,

Turn servo power on

Ensure emergency stop is ON, and
turn on pewer to servo amplifiers
and sernvomotors.,

Test Mode - Servo
’ Start-Up
(Initial Check}

Check servo amplifiers

Check that mounted servo
amplifiers operate correctly.

Test Mode - Servo
Start-Up
(Model Name Check)

Servo Amplifier Communications
Check

Reads and displays the servomotor
and servo amplifier model names
from the servo amplifier after they
have been transferred to the servo
amplifier during initial communica-
tions with it

Test Mode - Serve
Start-Up
{Motor Rotation

Check Motor Rotation Directions.

Direction Check)

Check motor rotation directions are
correct for increased addresses

Test Mode - Servo
Start-Up
(Upper/Lower Limit
Switch Check)

and forward JOG operation.

Check upperfower limit switches

Check that upper and lower limit
switches operate correctly.

Test Mode - Servo
Start-Up
(Motor Speed Check)

Check Motor Speeds.

Check motor does not exceed rated
speed at maximum commanded
speed,

11-6

.. Detected error deséription and

servo amplifier axis number
displayed on initial check screen.

.. Compare the set servomotor and

servo amplifier model names with
the displayed model names.

.. Release brake on motor with brake.

« If an error occurs, reset the
emergency stop in a status where
an emergency stop can be applied.
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Test Mode « JOG

Operation and
Manual Pulse

Check machine movements -

Generator

(1) Check the foliowin? machine
movements using JOG operation
from a peripheral device or
manual ﬂulse generator operatlon
{a} Machine moves normally -
gno vibrations, hunting, ete.)

{ g troke limits operate correctly
Emergency stop stops -
machine movements.

/\ CAUTION

‘_’f‘__-, Design system with sufficient mechanical
allowance for a safe stop if an axis passes
the stroke-end limit switch at maximum
speed.

Test Mode « Home
Position Return

Check home position return

(1) Conduct home position return
and check the following:
{a) Direction of home position
return
(b) Home position return data

(¢} Near-zero point dog position

Check motion program and
sequence programs

Set the RUN/STOP key is set to
RUN and check that all positioning
control by motion programs is -
correct.

Monitor Mode I

Automatic operation check

‘Run sequence programs using
external inputs and check that all
movements are correct .

Monitor Mede «
Axis Monitor

Peak torque check

Check that the torque during
acceleration and deceleration does
not exceed the maximum torque.

Monitor Mode «
Axis Monitor

‘Effective torque check

Check that the continuous
operation load torque is equal to
the rated torque.

[ End ]
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L

11.3 Setting Axis Numbers

The A1718CPU can control a total of 4 axes maximum using MR-H-B, MR-
J-B, MR-J2-B servo amplifiers.

The system settings set the axis number of each MR-H-B, MR-J-B
connected to the A171SCPU.

Do not duplicate axis number settings.

The MR-H-B, MR-J-B, MR-J2-B axis number settings are shown in the

diagram. :
CPU ENC fle]
CPU : A17T1SCPU
ENC : manual pulse generator/
synchronous encoder -
I I ’ l I I interface moduie
MR-H-B/ ME-SI-BB;' MR-H-B/ MR-H-B/ Fo] ; A1S 1/O module
MR-J-B/ MR-J- MR-J-B/ MRB-J-B/
MR-J2-B MR-J2-B MR-J2-B MR-j2-B | MR-H-B, MR-J-B, : MR-H-B, MR-J-B, MR-J2-B
) 2) @ (4) MR-J2-B sorvo amplifier
No. item Description
) ,
2 e Sets the axis number of each MR-H-B, MR-J-B,
MR-H-B, MR-J-B, MR-J2-B axis number setting MR-J2-B.
(3) * Setin the range betwesn 1 and 4.
(4)

Fig. 11.1 Axis Number Settings

POINTI

‘(1) Refer to the SW[ JSRX-GSV] [ ]PE Operating Manual for detaits of
the system setting method.
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S

11.4 Operating System Installation Procedure

The A171SCPU operating system (OS) can be changed using a peripheral
device and software package.
Changing the operating system is called “msta!lmg" the operating system.

The installation procedure is shown beiow

B Start installation |

Open the cover at the front of [« See Section 4.4.1 for information on

the CPU and turn ON the install the install switch.
switch,

Turn on the CPU power supply. |-+ The RUN/STOP key switch is ighored.
See Section 10.5 for the module mounting

procedure,

Install according to software  |-oeer See the operating manual for the software
package instructions. package used at the peripheral device.

Tum OFF the Install switch and
g%? the cover at the front of the

( End }

POINTI

After installaticn, do not forget to turn OFF the Install switch at the
rear of the CPU.
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12. INSPECTION AND MAINTENANCE

This section describes the daily and scheduied inspections required to
maintain the A171SCPU in optimum condition.

&> WARNING

<& Do not open the front casing or terminal cover during operation or when power is conhected.
This can cause electric shocks. :

<& Do not operate with the front case or terminal cover open. This can cause electric shocks
from exposed high-voltage terminals or charged parts.

<& Even if the power is turned off, do not open the front casing or terminal covers, except to
connect wiring or conduct scheduled inspections. Charged components in the controlier or
servo amplifier can cause electric shocks.

& To avoid electric shocks, turn off the power, wait at least ten minutes, then check the
voltage with a tester before starting wiring or inspections.

<& Ground controllers, servo amplifiers, and servomotors to class 3 grounding resistance, or
less. Do not share a common ground with other equipment.

<& All wiring and inspections to be conducted by a trained technician.

& Install controllers, servo amplifiers, and servomotors before connecting wiring. Otherwise,
electric shocks or injury can result,

<& Do not operate switches when your hands are wet. This can cause electric shocks.

<& Do not scratch, apply undue strain to, place heavy weights 6n, or trap cables. This can
cause electric shocks.

<& Do not touch controller, srevo-amplifier, or servomotor terminal biocks while power is turned
on. This can cause electric shocks.

<& Do not touch the controliler or servo amplifier internal power supply, internal ground, or
signal wires. This can cause electric shocks.
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12. INSPECTION AND MAINTENANCE

/N CAUTION

\ Perform daily and periodic inspections in accordance wuth the directions in this manual and
the instruction manual for the product used.

A\ Make backups of controiler and servo amplifier programs and parameters before carrying
out mamtenance and inspection.

A Be careiul not to trap your fingers in the gaps when opening and closing parts that can be
opened and closed.

A Replace batteries and other consumable parts at the mtervals indicated in this manual and
the instruction manuals for the products used.

/\ Do not touch the IC leads or. the contacts of connectors.

A\ Do not place a controller or servo amplifier on a metallic surface where current leakage is
possible, or on surfaces that can become charged with static electricity, such as wood,
plastics, and vinyl.

/A Do not perform a megger test (insuiation resistance measurement) during inspections.

N\ When replacing a controller or servo amplifier, set the settings of the new unit corre‘ctly.

A On completing maintenance and inspection, check that position detection by the absolute
posulon sensing function is correct.

A\ Do not charge, heat, burn, or disassemble batteries.

A\ Since electrolytic capacitors can generate gases when faulty, do not put your face close to
the controller or servo amplifier.

A The electrolytlc capacitor and fan deteriorate over time. Replace them regularly in order to
avoid secondary accidents in the event of their becoming faulty. These parts must be -
replaced at a service center or service station.
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L

12.1 Daily Inspections

The inspections listed in the table below should be conducted every day.

Table 12.1 Daily Inspections |

No. Item Description Evaluation Standard Remedy
- - All screws tight and . . Tighten loose
1 Base unit installation covers in position. Must be firmly installed. screws.
Modules .
/O (and other) module : : Tighten loose
2 mounting : correctly mounted in Fully mounted and screws tightened. screws.
base unit.
. - Spacing between solderless Extension cable
Terminal screws tight terminals. connectors
3 | Connections No loose screws Correct spacing is maintained. g;ﬁf;i‘;tgrs fully
Tighten
Tighten loose screws Adjust spacing. connector
screws
FPOWER Check that indicator Indicator lights See Section
indicator lights (otherwise abnormal} . 13.2.2.
RUN . . Indicator lights See Section
indicator Lights in RUN status (otherwise abnormal) 13.2.3 or 13.2.4.
ERROR Lights when an error Indicator not it See Section
4 Indicators indicator occurs, ‘ (otherwise error) 13.2.5 or 13.2.6.
INPUT Check the indicator | Indicator lights when input is ON See Section
indicator lighting status and goes out when input is OFF 13.2.7
: (otherwise abnormal). et
CUTPUT Check the indicator Indicator lights when output is ON See Section
indicator lighting status and goes out when output is OFF 13.2.7
: (otherwise abnormal). : et
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12.2 Scheduled Inspections

The inspections listed in the table below should be conducted once or
twice every 6 to 12 months. They should also be conducted after equip-
ment is moved or upgraded, and if the wiring is changed.

Table 12.2 Scheduled Inspections

. Evaluation
No. ftem & Description Standard Remedy
Ambient Y ' R
temperature Measure 0°C to §5°C If system is in an
] Ambient Lemperature and enclosure, measure
; Ambient umidity. temperature and
environment humidity Measure corrosive 10% to 90% RH humidity inside the
gases. : enclosure.
Atmosphere No corrosive gases
- Measure voltage 85 VAC to 132 VAC ‘
2 Supply voltage across 100 VAC/200 Change power supply
VAC terminals. 170 VAC to 264 VAC
Looseness Firmly instalied Dirt, foreign matter ::t?:rt or foreign
3 Installation
Move units and Tighten screws. Visual Clean
check .
Is.grls\:stermlnal ;r;r:w":'m ; No lcose screws Tighten loose screws
Spacing ‘ ‘
4 Connections | between - Correct spacing is . :
: solderless Visual maintained. Adjust spacing.
terminals. o ’
y . Connectors fully Tighten connector
Léose connectors | Visual tightenied screws
Icr;] ;nc?(nfl:g; mode, Replace hattery if life
5 Battery eripheral device {Preventative is exceeded, even if
fhatpM9006 and maintenance) no voltage drop
M9007 are OFF. oceurs.
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o

12.3 Réplacing the Battery

12.3.1 Replacing the A171SCPU battery

Mg@006 or M9007 turns ON if the voltage drops from the A6BAT battery
which backs up programs and provides memory back-up functions. Pro-
gram and memory contents are not lost immediately when these special re-
lays turn ON, but memory contents may be lost if this special realy status
is overtooked. '

After MQ006 or M9O0O07 turns ON, replace the battery within the total power-
interruption time shown in Table'12.3 below.

This section gives replacement guidelines and describes the replacement
method. :

(1) Battery life ‘
An alarm occurs and the error message "BATTERY ERROR" is displayed
when the battery life has almost expired.
Replace the battery when this alarm occurs. The battery life is approxi-
mately 1 year under normal operating conditions at an ambient tempera-
ture of 25C. ) :
The battery life is shown in Table 12.3,

‘Table 12,3 Battery Life

Battery Life

Battery life Battery Life (Total Power-tnterruption Time) (Hr)

Synchronous \

Encoder Used/ Guaranteed Time Actual Time (typical) After M9006, M9007 Turns ON
Not Used (minimum)

Not used 5400 13000 . i68

Used 3800 9500 168

x

The "actual time" is the average value. The “guaranteed time" is the
minimum value.

Preventative Maintenance Guidelines
1) Replace battery every year, even if total power-interruption time
is less than the value in the table.
2) Replace the battery if the total power-interruption time exceeds
the guaranteed time shown in the table and M9006 is ON.
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(2) Replacing a battery
Follow the procedure below to replace a battery when its life expires.
After the battery is disconnected, a capacitor maintains. memory back-up
for a short time. Complete the battery change operation within the time
‘specified in Table 12.4 or the memory contents may be lost.

/\ CAUTION

A\ Dispose of batteries according to local government regulatiohs.

Table 12.4 Capacitor

- , ‘Back-Up Time
( Repilacing battery ) -
—l ~ Capacitor Back-Up. Time (Min.)
- Guaranteed Time Actual Time
Turn off the A1718CPU power . {Minimum) {Typical)
supply. :

l _ 5 15

Open the A171SCPU front

cover,

Pull battery out of holder.
Remove leads from lead c¢lip.
Disconnect the lead
connector.

Insert new battery into the
hoider in the correct direction.
Connect the lead connector.
Clamp leads with the lead.clip.
(Red lead is positive, blue
tead is negative.)

'

Close A171SCPU front cover.

 A171SCPU

N

Battery — || AGBAT
Turn on A171SCPU power corninector ) lithium
supply. . battery-

Check program
contents

L Battery defective _I

( End )
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IMPORTANTI

Some components mounted on the printed circuit board are sensitive

to static electricity. Take the following precautions before directly

handling the printed circuit board:

(1) Ground your body or the work bench.

{2) Do not directly touch the conductive parts or electrical
components in the product.
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R

- 12.3.2 Battery unit
(1) Battery unit life .
The following table shows the life of the MR-JBAT][ ] battery unit to back

" up absolute data for absolute position detection and control with an
MR-J-B servo amplifier. . '

Table 12.5 Battery Unit Life

ftem ) Value
Battery back-up time 10,000 hours
Battory life ) 5 years
Battery voltage 36V
N (2) Replacing battery unit

Follow the procedure below to replace a battery unit when its life expires.

( Replacing battery unit )

Turn off the A171SCPU and
MR-J-B servo amplifier
power supply.

Disconnect the motion net
cable which connects the
MR-J-B servo amplifier and
battery unit from the battery
unit.

Mount a new battary unit
and attach the motion net
cable to it.

Turn on the A171SCPU and
MR-J-B servo amplifier
power supply.

( End )
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13. TROUBLESHOOTING

This section describes the errors which could occur when using the system
and what to do about them.

Refer to the appropriate software package operating manual for informa-
tion on the error messages displayed during peripheral device operation.

[How to Use Troubleshooting]

When an error occurs, the system status can be determined by checking
the equipment where the error occurred, from the error codes, or by moni-
toring with a peripheral device. To quickly recover from an error, use the

—-ICheck the equipment whers the efror occurred l

—{Check from the error code |

—-{Check by monitoring from a peripheral davice I

appropriate method to determine the cause of the error.

(1) Checking the equipment where the error occurred
Visually determine the cause of the error from the indicators on the front
of the module, from the operating status of the equipment, etc.

(2) Checking the error codes
Determine the cause of the error by monitoring the error codes stored
whenh the error occurred.
The error code storage devices are listed below.
Refer to the appropriate operating system programming manual for
descriptions of the error codes.

() Error codes during sequence control

Error code Dgoos

(b) Error codes during motion control

1) Using SV13, SV22
» Servo program setting error/motion program setting error

Error code Dg190

Error program number D9189

* Positioning error-
<For 8V13, SV22 in real mode>

Axis 1 Axis 2 Axis 3 Axis 4 -
Minor error Dsos D826 D846 p8sé
Major error Dso7 D827 D847 D867
Servo error bsog D828 D84s Dsaes
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<8V22 in virtual mode>

Axis 1 Axis 2 Axis3 | Axis4
Minor error D702 .| D708 D714 - D720
Virtual servomotor - -
Drive i Major error D703 D709 D715 D721
module .
Minor error D750 D754 D758
Synchronous encoder ~
- Major etror D751 D765 D759
Minor error D8oe D826 D846 D8s6
Output module Major error p8o7 D827 D847 D367
Servo efror Dsog Ds2s D848 p8es

« Error on switching from real mode to virtual mode

Error code Do195

2) Using SV42
+ Positioning error

Device " """_"%Error Code Storage Register
Error ‘ Axis 1 Axis 2 Axis 3 Axis 4
Servo erro‘r code ' De10 | Dszs Dé42 Dess
Device . . Efror Code Storage Register
Error system'1 System 2 | System 3 | System 4
Operation error code ~ D780. D746 D782 D778
Ef;[f;?" ervor axis D731 D747 D763 D779
Operatioh stop code D732 1 D748 . D764 D780
~ Program error code 0733 D749 D765 D781
System alarm code | D740 D756 D772 D788
Emergency stop code D741 D757 D773 D789
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(3) Checking by monitoring from the peripheral device
Use the peripheral device monitor functions to determine the control
status. The following statuses can be determined.
Refer to the appropriate peripheral software package operating manual
for details about the operating procedures.

(a) Present value monitor -
Displays servomotor present value addresses and error codes. It
permits the present control status to be checked.

(b} Scrolt monitor/G-code monitor _
Monitor the servo program and motion program operating status,
operating axes, and instruction execution in real time. Perm[t the
program operating status to be checked.

(c) Error list monitor
Displays the error code history.
Allows error codes to be checked after multiple errors occur and
permits past error codes to be checked.

(d) Trace graph
Graphic display of position command value, position droop, speed
command values, servomotor speed, and motor current.
The suitability of the servomotor for the machine {factors such as
overload status) can be checked by monitoring the servomotor cur-
rent value.

During monitoring operation, press [ALT] + [F11] to easily‘switch' to the
servo monitor or sequence program monitor.

13.1 Basics of Troubleshooting

A high-reliability system requires not only the use of very reliable equip-
ment but also the ability to quickly restart the system if an error does occur,
Restarting a system after an error occurs requires the cause of the error to
be quickly determined and remedied.

The three basic points for conducting troubleshooting operations are listed
below.

(1} Visual checks
Check the following:
(a) machine movements (when stopped and operating);
{b) if power is connected;
(c) /O equipment status;
(d) wiring status (/O wires, cables, etc.);
(e) indictor display statuses (POWER, RUN, I/C indicators, etc.);
{f) switch setting status (extension base, memory back-up, stc.).

Check items (a) to (f) then connect a peripheral device and check the
A171SCPU status and program contents.
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{2) Problem check
Conduct the following operations and check how the problem changes:
(a) Se’( the RUN/STOP switch to STOP.
(b) Reset with the Reset Key switch,
{c) Tuin power on and off,
{38) Narrow down the range ;
From the results of {1) and (2) assess whether the probtem is:
(a) inthe A171SCPU, or external;-
(b) in an /O module, or elsewhere;

(¢} in the sequence program.

{d> WARNING

<& Do not open the front casihg or terminal cover during operation or when power is connected.
This can cause electric shocks.

<& Do not operate with the front case or terminal cover open.-This can cause electric shocks
from exposed high-voltage terminals or charged parts.

<& Even if the power is turned off, do not open the front casing or terminal covers, except to
connect wiring or conduct scheduled inspections. Charged components in the controller or
servo amplifier can cause electric shocks.

<& To avoid electric shocks, turn off the power, wait at least ten minutes, then check the voltage
with a tester before starting wiring or inspections.

'3 Ground controllers, servo amplifiers, and servomotors to class 3 grounding resistance, or
less. Do not share a common ground with other equipment.. .. - ‘

& Al wiring and inspections to be conducted by a trained tebﬁﬁician. ,

<& Install controliers, servo amplifiers, and servomotors before connectmg wiring. Otherwise,
electric shocks or injury can result.

& Do not operate switches when your hands are wet.

%> Do not damage, apply undue strain to, place heavy weights on, or trap cables. This can
cause electric shocks.

& Do not touch controller, srevo-amplifier, or servomotor terminal blocks while power is turned
on. This can cause electric shocks .

<& Do not touch the controller or servo amplifier internal power supply, internal ground, or signal
wires. This can cause electric shocks. ‘
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/\ CAUTION

A\ After a controller or servo amplifier self-diagnosis error occurs, conduct checks and repair
work as described in this manual and the product instruction manuals.

A\ Use servomotors with electromagentic brake mechanisms or attach an external brake
mechanism in situations which could be dangerous in the event of a power interruption or
product failure.

A\ Duplicate circuits, such that an external emergency Sht off with of i Shut off with th
stop signal also causes the electromagnetic brake natuo?zf’wa:ar?:n::agnetsiég- emorgancy ston
circuit to operate. brake signal. _' signal (EMG}).

l

/\ Eliminate the cause of the alarm and make sefety Servo motor AA1 EMG
checks before restarting operation. ' e W &,
Magnetic é
braﬂes 24 VDC

A\ The machine should not be approached after a mo- o
mentary power interruption is reset, as the machine
could suddenly start operating again. Design the
machine to ensure safety when operation restarts.

A\ Check and adjust the programs and parameters before starting machine aperation. Errors in
the programs or parameters may cause the machine to make unpredicted movements.

A\ Never make very large adjustments as this can make operation unstable.

&, Do not apply a voltage to terminals which exceeds the voltage prescribed in this manual or
the instruction manuals for other products used. Incorrect voltage can cause destruction of,
or damage to, the equipment.

4 Correct the terminals correctly. Incorrect connection can cause destruction of, or damage to,
the eguipment.

A\ Ensure polarity is correct. Incotrect polarity can cause destruction of, or damage to, the
“equipment.

4 The servo amplifier cooling fins, regenerati\/e resistor, and servomotors become hot during
operation and can remain hot for some time after the power is turned off. Do not touch these
parts or burn injuries may result. : '

A, To avoid injury, turn off the power before touching servomotor shaits or machinery connected
to them. . :

/\ To avoid injury, do not approach machinery during trial or teaching operation.
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13.2 Troubleshooting

This section explains how to determine the cause of problems occurring in
the A171SCPU SCPU or modules mounted in an extension base unit, and
gives descriptions and remedies the errors indicated by each error code.
This manual does not give troubleshooting flowcharts that apply to the use
of MR-H-B, MR-J-B and MR-J2-B servo amplifiers. Refer to the instruction
manual(s) for the servo amplifier{s) you are using:

» MITSUBISH! Motion Controller AC Servo MELSERVO-H-B Specmcatlons
and instruction Manual

« MITSUBISHI Motion Controller AC Servo MELSERVO-J-B Spec:flcatlons ‘
and Instruction Manual

» MITSUBISHI Motion Controller AG Servo MELSERVO-J2 B Specmcat:ons
and instruction Manual
13.2.1 Troubleshooting flow charts

The flowcharts below are classified according to symptoms.

C Problem occurs )
!

i . | Go to Section 13.2.2:
POWER indicator not lit *| *Flowchart when POWER Indicator is Not Lit.”

Y

Go to Section 13.2.3:
"Flowchart when RUN Indlcator is Not Lit."

Y

RUN indicator not lit

) 4

- Go 1o Section 13.2.4;
RUN indicator flashes ™ *Flowchart when RUN Indicator is Flashing."

i

" : Go to Sectfon 13.2.5:
ERROR indicator is it ™ Elowchart when ERROR Indicator is Lit."

Go to Section 13.2.6:
‘Flowchart when ERROR Indicator is Flashing

Y

ERROR indicator flashes

A

Gio to Section 13.2.7:
*Flowchart when Cutput Module Load Does Not
Turn On."

| 4

170 module malfunctions

Y

Go to Section 13.2.8:
"Flowchart when Program Cannot Be Written.®

) A

Cannot write program
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13.2.2 Flowchart when POWER indicator is not lit

Follow the flowchart below if the POWER indicator does not light when the
power is turned on or goes out during operation.

( POWER indicator not lit )

Is power supplied?

Supply power.

(power supply module)
correctly fixed?

{power supply module).

Does YE
NO POWER indicator S
light?
Is supply voltage i
in range 25 to 1321170 1o NO - rSaL:“ppely voltage in the rated
264 VAC? ge.
Does
NO POWER indicator YES
light?
Is CPU NO Correctly fix the CPU

NO

" Does
POWER indicator
light?

YES

Overcurrent/
overvoltage protection
tripped?

YES

{1) Check current capacity
ahd reduce overcurrent.

(2} Turn input power supply
off then back on.

13-7

NO
NG Does YES
- POWER indicator -
light?

[
Contact your nearest
Mitsubishi representative
with details,

{ End
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13.2.3 Flowchart when RUN indicator is not lit

Follow the flowchart below if the RUN indicator goes out during operation.

( RUN indicator goes out )

1s an error displayed YES
when a peripheral device

Refer to error table.
is connested? .

RUN indi-

; cator lights | {1) Defective A171SCPU
Reset with the A171SCPU -1 part or contact,

RUN/STOP key switch. (2) Excessive noise

RUN indicator
does not light " i (1)

) J

If (2)

Y

Set the A171SCPU ‘
gygé’?{ﬁ?nﬁesgﬁ%ﬁt?ad- Contact your nearest Mit-

h subishi representative
g;%?gec.) from a peripheral with details.

¥

Set the A171SCPU g
RUN/STOP switch to Soas ot e
RUN. 'Operate in meniter
mode from peripheral de-
vice.

RUN indicator
| lights

Is sequence program
defective?

4

Check and correct program. | : Connect surge suppressor
preg circuit (CR, etc.) to noise

source.
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13.2.4 Flowchart when RUN indicator is flashing

Foilow the flowchart below if the RUN indicator flashes when the power is
turned on or during operation.

( RUN indicator flashing )

4

*1 Check error from periph-
eral device
(See Section 13.3.)

Hardware defect

h

Contact your nearest Mitsub-
ishi representative with de-
tails. Reset with the A171SCPU
RUN/STOP switch.

y

Correct cause of error.
{See Section 13.3.)

Set the RUN/STOP key
switch to RUN.

Does RUN indicator
light?

C End )
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13.2.5 Flowchart when ERROR indicator is lit

Follow the flowchart below if the ERROR indicator lights during operation.

( RUN indicator lit 1

Y

I Connect a peripheral device I

—

NO
ls MO008 ON? -
Hardware error Refer to error code table for
Cause of error > corrective action.
Software efror
YES Is corrective
Reset with the A171SCPU action
RUN/STOP key switch. ‘ available?
. + NO
Set the A171SCPU vy _
RUN/STOP switch to STOP. | Take corrective action.

Y

Correct cause of error. I -
Set the A171SCPU
RUN/STOP switch to RUN.
' Y

Contact your nearest
Mitsubishi representative with
details.

- Does ERROR
indicator light?

( End ‘ 3
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13.2.6 Flowchart when ERROR indicator is flashing

Follow the flowchart below if the ERROR indicator flashes during operation.

( RUN indicator flashing )

Does special YES (0) .
register DS124
cohtain 07 i
NO (not 0} Contact your nearest
Mitsubishi representative with
details.

Reset the coil of the annuncia-
tor which is ON using the RST
F[ ] instruction.

l

| ( End )
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13.2.7 Flowchart when output module |

Follow the flowchart below if the output module loads do not turn on duri

operation.

(Output load does not turn on.)

oad does not turn on

Is the indicator
LED of the output
module ON?

Check output mode in ]
monitor mode from periph-
eral device.

YES

Is the indicator
LED of the input
module ON?

ls voltage
applied from load
power supply?

Check if input signal is OFF
in monitor mode from periph-
eral device.

Check load power supply
wiring. Reset power supply.

What is voltage -
across the output
module output COM

terminals? :

Supply voltage

Defective output module.

Check load wiring and load.
Reset.

Replace output module.

Check max. rush current
when loads simultaneously
turned on.

NG

oK

Change relay numbers.
Keep current within max.
current for simultaneous
loads on.

ng

Measure voltage between
medule input and COM
terminals.

(Monitored
sighal OFF)

oV

L 4

Check external wiring
and external equipment.

Supply
voltage

( ~__End )

= .

Contact your nearest .
Mitsubishi representative
with details.

lPOINTI

If the input signal or load does not turn off, refer to Section 13.4
"Possible Problems with I/O Modules._“
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13.2.8 Flowchart when program cannot be written

Follow the flowchart below if programs or other data cannot be written to

the CPU.

( Program .cannot be written )

ls M.PRO switch

Is the RUN/STOP RUN | Set RUN/STOP suitch to
switch set to STOP? STOP.
STOP
_ _ YES
Can program be written?
STOP
Reset the CPU.
NO YES
e Can program be written?
ON

set to OFF?

OFF

DI Set M.PRO switch to OFF.

NO YES

Contact your nearest
Mitsubishi representative
with details.

Can program be written?

End
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13.3 Table of Error Codes

If an error occurs when RUN is executed or during A1713CPU operation,
the self-diagnosis function displays an error or stores an error code (includ-
ing step number) in the special registers. Table 13.1 shows the methods
for reading the error codes when an error-occurs and describes how to
check and correct the error. Take the corrective action described to elimi-
nate the cause of the error. '

13.3.1 Table of error codes

The tables gives an error description and cause and describes suitable cor-
rective action for each error number and error message.

Table 13.1 Error Code List

Contents (BIN) CPU
Error of Special Status

Error Description and Cause Corrective Action
Register D008, .

The CPU could not decode {1} Read the error step with the
an instruction code in the peripheral device and modify
program. the program at this step.

(1) The memory contents
have heen changed for
some reason and inciude -
instruction codes which
cannot be decoded.

"INSTRCT

CODE ERR." L STOP

The contents of the CPU (1) Read the CPU memoty
memory parameters has parameters with the

11 STOP been changed by noise. peripheral device, check and
correct the contents, and
re-write to memory..

‘PARAMETER
ERROR"

(1) No END (FEND) (1) Write an END instruction at
instruction in program. the end of the program,

"MISSING

END INS." 12 | sTOP

(1} The jump destination - - | (1) Read the error step with the
designated by the CJ SCJ peripheral device and correct
CALL CALLP JMP -~ the program {(insert jump
instruction does not exist -destination, eliminate duplicate
or is duplicated. " jump destinations, etc.).

(2) Cannot execute because
RET instruction exists It
program but no CALL
instruction.

(3) The jump destination of a
CJ 8CJ CALL CALLP JMP
instruction is after the END
instruction.

{4) The number of FOR

13 sTOP instructions does not
match the number of
NEXT instructions.

(5) A JMP instruction
between a FOR and NEXT

. instruction jumps out of
the FOR-NEXT loop.

(6) A JMP instruction before
the RET instruction jumps
out of the sub-routine.

(7Y A JMP instruction
destination is a step
between a FOR and NEXT
instruction or into a
sub-routine.

"CAN'T
EXECUTE (P)"
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Table 13.1

Table of Error Codes {cont.)

Error

Contents (BIN)
of Special
Register D9008.

CPU

Status .

Error Description and
Cause .

Corrective Action

"CHK FORMAT
ERR."

14

STOP

(1) A CHK instruction
ladder block contains an
instruction (including
NOP) other than LDX,
LDIX, ANDX, ANIX,

{2) Multipte CHK instruction
exist,

(3) More than 150 contacts
exist in a CHK instruction
ladder block. .

{4) The X device numberin
a CHK instruction ladder
block exceeds X7FE,

© Nt} Carr 1

tadder block exists before
the CHK instruction
ladder block.

{6) The [CHK] [D1] [D2]
instruction D1 device
number does not match
the device number of the
contacts before the
CJf] instruction.

{7) No pointer P254 exists -
at the start of the CHK
instruction ladder block.

e HHH HewTe o

(1) Check the CHK instruction
ladder block for items (1) to (7}
in the column to the left.
Correct problems with the
peripheral device and start
operation again.

{2) This error message is valid for
direct IO control only.

*CAN'T EXECUTE
-

15

STOP

(1) An interrupt module is
used, but the program
contains no equivalent
interrupt pointer number,
or duplicate interrupt
pointers,

(2} No IRET instruction
exists in interrupt
program.

{3) An IRET instruction
exists outside the
interrupt program.

(1) Check if an interrupt program
exists for the interrupt module,
then create an interrupt
program or eliminate duplicate
| numbers, as appropriate.

(2} Check if IRET instruction
exists in the interrupt program,
and insert, if required.

(3} Check if an IRET instruction
exists outside the interrupt
program, and remove, if

" necessary.

"*RAM ERROR"

20

STOP

(1) A check determined
normal reading and
writing to the CPU data
memory area is not
possible,

"OPE. CIRCUIT
ERR."

21

STOP

(1) The CPU operation.
circuits which handle
sequence processing are
inoperative,

A problem with the CPU
hardware. Contact your nearest
Mitsubishi representative with
details.

13-15




13. TROUBLESHOOTING o '
L T

Table 13.1 Table of Error Codes (cont.)

Contents (BIN) .
Error of Special S(t:aptgs Error Decscl';'s'g"'“ and Corrective Action
Register D9008. | a
The scan time exceeded {1) Calculate and check the scan
the watchdog timer set time inthe user program,
time. o reduce the scan fime with the
(1) Scan time too long CJ instruction.
. because of user program | (2} Monitor the contents of
" W ' conditions. ’ special register D900S5 from a
WDT ERROR 22 STO.P (2) Scan time too long peripherat device, A non-zero
because of instantaneous value indicates an unstable
power interruption during power supply veltage. If the
scan. value is not 0, check the power
: supply and reduce the voltage
fluctuations. .
(1) During execution, the (1) Reset the CPU and run.again.
END code was read as If the same error is displayed
. a different instruction again, a problem exists in the
' END NOT code due to noise, or CPU hardware. ) o
EXECUTE * 24 STOP some other cause. Contact your nearest Mitsubishi[-
{2) The END instruction representative with details.
changed to another g
instruction code for some
reasch. -
A sequence program frun Check if a program contains an
: by a CJ instruction is stuck infinite loop and modify, as
"WDT ERROR * 25 STOP in a loop and the END required.
instruction cannot be
executed.
Problem with I/O module (1} The bit corresponding the
at power on. module causing the verification
{1) During operation, the ‘error is set to 1 in special
1/0 module is loose or’ register D9116. Monitor the
has come out of its slot, contents of this special register
" UNIT VERIFY 34 STOP or the wrong module is from the peripheral device.
ERR." (RUN) mounted. Check the module where the
error occurred and replace, if
necessary.
(2) If the module position is
correct, reset with the
RUN/STOP key switch.
(1) A fuse is blown in an (1) Check the ERR indicator on
output module. each output module and
{2) The external power replace the module with the
supply for the output load indicator lit. )
is turned off or not : (2) The module with a blown fuse
connected. : can also be identified from &
: peripheral device. The bit
" FUSE BREAK a0 STOP corresponding the module with
OFF * {RUN} ‘ the blown fuse is setto 1 in
‘ ' : special register D9100.
Monitor the contents of this
special register to identify the
module,
{2) Ensure that the external
power supply for the output
load is turned on.
FROM and TO instructions |- (1} A hardware error exists in a
could not be executed. special-function module, CPU
‘ {1) Control bus error with a module, or the main base unit.
" CONTROL-BUS 40 STOP special-function module. Replace the module or unit and
ERR." . check the defective module or
unit for defects.-
Contact your nearest Mitsubishi
representative with details.
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Table 13.1 Table of Error Codes {cont.)
Contents (BIN) -
Error of Special S?aptg s Error Deg:&g;tlon and Corrective Action
Register D9008,

When a FROM or TO A hardware error exists in the

instruction was executed, accessed special-function

no reply was received module.

"SP. UNIT 41 STOP that the special-function Contact your nearest Mitsubishi
DOWN " module was accessed, representative with details.

{1) The accessed '
special-function module
is defective.

An interrupt was (1) A hardware error exists in one

generated but no of the modules. Replace the

. » interrupt module is module and check the defective
VO INT.ERROR 43 STOP mounted. module for defects. Contact
your nearest Mitsubishi
representative with details.

{1} Three or more {1) Do not mount more than 2
computer link modules computer link modules, -
mounted {2} Do not mount more than 1
with one CPU module. A18J71AP21/R21,

(2) Twe or more A18J71T21B.
A1SJ71AP21/R21, (3) Mount 1 interrupt module.

* SP. UNIT LAY A13J71T21B mounted. | (4) Change the /O allocation set
’ EFIF.% . 44 STOP (3) Two or more interrupt in the peripheral device
modules mounted, parameters to malch the

(4) The I/O allocation set special-function modules
in the peripheral device motnted.
parameters allocate a
special-function module
where an /O module is
mounted, or vice-versa,

(1) An attempt was made - {1) Read the error step with the
to access (by executing peripheral device and check

"SP.UNIT - 46 STOP FROM and TO instruc- and modify the FROM and TO
ERROR * {(RUN) tions) a position where instructions at this step.
no special-function
module is mounted.

(1) The contents written to | (1) Write the parameters again
the link parameter area and check, ‘
after parameter setting (2} If the same erroris displayed
at a peripheral device again, a problem exists in the

* LINK PARA, ) 47 RUN differ from the link hardware,
ERRCR * parameter contents read Contact your nearest Mitsubishi
by the CPU. representative with details,

(2) The total number of
slave stations is set to
zero.

(1) BCD conversion result {1) Read the error step with the
exceeds the prescribed peripheral device and check
limit (9999 or 99999999) and modify the program at this

- {2) Operation not possible step. {Check the device setting
* OPERATION 50 RUN because a setting was range, BCD conversion range,
ERROCR * (STOP) outside the prescribed etc.)
device range.

(3) A program used a file
register for which the file|
register size is not set.

(1) Battery voltage is {1} Replace the battery.

" BATTERY below the prescribed (2) Connect the battery lead
ERROR * 70 RUN limit. connector to use the internal

(2) Battery lead connector RAM or memory back-up

is not connected. function.
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.
13.3.2 Reading error codes

" The error code can be read from a peripheral device after an error occurs.
Refer to the peripheral device operating manual for details.
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13.4 Possible Problems with I/0 Modules

This section describes possiblie problems with input and output circuits, and
what to do about them.

13.4.1 Troubleshooting input circuits

Table 13.2 describes problems and corrective actions for input circuits.

Table 13.2 Troubleshooting Input Circuits

Symptom Cause Corrective Action
¢ Current leakage through input * (Connect an appropriate resistor to
switch. iower the voltage between the input
(Driven using a contactless switch, module terminals below the OFF
etc.) voltage. AC input
t signal does not AC input T
Examplet NPy c
tum OFF 1 H Input medule
I Leak current [ taput module —_———— e
Power supply
Power supply CR constant : 0.1 10 0.47uF+ 47 to 120
{1/2 W) recommended
» Driven using a limit switch with ¢ See Problem 1, above.
neon lamp.
. - » Alternatively, provide a separate,
nput signal does not _ -, AC input independent display circuit.
Example2 um OFF i
]H ﬁ l' Leak current ’ Input module
; Y
A &
Power supply
* leak current due to line capacity * See Problem 1, above.
of wiring. Line capacity (C) of
twisted-wire pair is approx. 100 * However, this problem does not
pFim, arise when the power supply is on
. the input equipment side.
nput signal does not - P auip
Example3 —_ — T input
tum OFF j ' —— —_— AC input
.H I = Leak current input module Jﬂ l I | dul
| v | | ] —_ nput module
i S ] l~ T
- Power supply . o L
- Power supply
* Driven using a limit switch with * Connect an appropriate resistor to
LED indicator. lower the voltage between the input -
module terminal and common
L BC input (sink) terminal below the OFF voltage, as
: r shown below, DC input (sink)
, [ i
Input signal does @
Example4 not tum OFF II : , Input module Resistor
J ,i——-— . i Input module
. — - I i
*The method of calculating the resistor to connect is
shown below.
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Table 13.2 Troubleshooting Input Circuits (cont.)

Symptom - - Cause " Corrective Action
Sneak path due to use of two power i
supplies. * Use a single powsr supply.
* Connect a diode to prevent sneak
l i . -paths, as shown in the diagram.
Input signal does
ExampleS not turn OFF f .

Input module
. . s !
. . E! —-f? ..[ 'E’ 2\" Input module

<Resistor Resistance Calculation for Example 4>

For the case with a limit switch with LED indicator connected to
A18X40, causing 4 mA leak current.

A15X40

Iﬂ ﬁ 4 mA leak current ’ input moduls
— ||
|

4|
3.6 k0 24 VDG

(1) This circuit does not turn OFF because the A1SX40 OFF current of
1mA is not reached. Therefore, the connection of a resistor is reqwred
as shown below.

A$SX40
—SmA —

=
36k 24 vbo ‘

{2) Resistance calculation
To achieve the A1SX40 OFF current of 1 mA, a resistor should be
connected such that a current of 3 mA min. flows through the resistor.

IR : 12=Z (Input mpedance) R
R < ' x(lnput impedance) = «-%—x 33 =1.1kQ]

A resistance value of R < 1.1 kQ
If a 1 k resistor is used, the resistor power capacity (W) is given by:

= (Current value)? x R =0,0032(A) x 1000(Q) = 0. 009(W)

(3) In practice, a 1]kQ] 0. 5[W] resistor, which has a power capacnty 3to5
times the actual power consumption, is connected across the terminals
where the problem exists.
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13.4.2 Troubleshooting output circuits

Table 13.3 describes problems and corrective actions for output circuits.

Table 13.3 Troubleshooting Qutput Circuits

Symptom Cause Corrective Action
* If foad is internally half-wave * Connect a resistor between several
rectified k and several hundred k across the
{some solencids are like this) load.
Alsy22 {This method causes no problems
Gulput module | with outputterminals but can lead to
Overvoitage . : . ] deteriotation or burn-out of load
applied togload internal diodes.)
Example1 when output tums
OFF Resistor
(2)
e With polarity (1), C is charged. With
polarity (2}, the C charge voltage
plus the power supply voltage is Load
applied across D1, Max.voltage is
approx. 2.2V
* Leak current due to internal surge s Connect a resistor across the load,
SuUppresor. . (If fong wiring exists between the
output card and the load, leak
A1SY22 currents also arise due to witing
Load does net tum Output madula Load | capacity.) |
Example OFF Py | Rosist
(Tnac Outpm) ﬁ l Leak current
Load | —g@p—
* Drive a relay and use the relay
contacts to drive the CR timer.
A1EY22 (See npte attached to Example_‘l_, as
Sutput moduls | some timers are half-wave rectified
. Time period —1— GR timer internally.)
fluctuates when Resistor |
Exampled load is a CR timer (m
(Triac output)
CR timer )
Calculate resistor
constant from load.
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APPENDICES

APPENDIX1 COMBINATIONS OF SERVO AMPLIFIER AND SERVO MOTOR

1.1 Combinations of MR-H-B/MR-J-B and Servo Motors
(1) List of combinations with MR-H-B/MR-J-B

Servo MR-J-B MR-H-B ‘
Ampittter Separate Servo . Separate Servo Motor 'ﬁ':t':é
Amplitier ) Amplifier Cca] a- | "ehr.
Servo MR-J | MR- | MA-J [ MR- | MA-d | MR- | MR-H | MR-H | MR-H | MR-H { MR-H | MR-+ | MR-H | MR-H o oy
Motor 108 | 208 | 408 | 60B | 1008 | 2008 | 108 | 208 | 40B | 60B | 1008 | 2008 | 3508 | 5008
Mrioss | © o} 1 005 | 12
Small  [HA-
capacity [MA13 | © ] o4 | 1.2
HA-MH, [T
3000 y o ’ o} 02 | 17
wmin  |[MH23 : '
series nl:f-43 o . o 04 28
M2 o o 075 | 53
Fhoss | O 0.05 | 08
HA- ) ‘
sman |FH13 | © o] ot | 11
el [ 0 (o} 02 | 13
sooo = |EHZ3 A .
. [ ¥/min HA- .
series | FH33 0O o} 03 | 19
?3;3 o o 04 | 28
iy o |. 0 06 | 28
. Y 0 o) 085 | 4.5
capaoity | HA-
HA-SH, |sH121 o o 12 | 8
1000 o T
rfinin > 2.0 8.5
seriss | SH201 . o 0 >
gaém . Q 3.0 14
gaiz' ' 0 o] 0.5 3
Shio | 0 e 10 | 68
Meadium [y, o o s .
capadity . 5
edtil
2000 - )
fmin - |SH202 o o] 20 | 10
series N
::lasa o} as | 186
HA-
SH502 8o | 24
HA-
$H702 . 70 | 87
:fl.SS O 0.5 3
Medium | HA-
capacity | SH103 1@ o) 1.0 5
HASSH, I ,
sooo 1 0 o} 15 | 8
dmin  |SH1S3
series - .
‘ gazoa ol o] 2.0 8
gﬁésa o] 35 16
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MR-J-8 ‘ MR.H-B
Amsialfr!ve? Separate Servo Separate Servo Motor E&‘:é
Amplitler Amplitier c:l?a- cur-
Servo MA-3 | MR-d | MB-d | MB-0 | MA-J | MEd | MR-H | MR-H | MR.H | MEH | MR-H | MA.5 | MA-H | MR-H | MR-H | MR.H ] MA-H A1 (kW) ’("A“)‘
Motor 10B | 208 | 408 | 608 | 100B]2008| 108 | 208 | 40B | 60B | 100B | 2008 | 3508 | 5008 | 7008 |11K8 | 15KB | 22KB
HA- :
LH52 o . 05 | a5
HA-
LH102 o) 1.0 7
HA-
LH182 o} 1.5 9.4
HA-
Low (o] 2.0 14
inertia LHz02
HA-LH, |HA- .
2000~ {LH302 o 30 1 18
£/min
! HA-
series | Vicos (o] 5.0 28
HA-
LH702 © ol e
HA-
LH11K2 o] i1.0 | 68
HA-
LHi5K2 Q 150 | 87
HA-
LH22K2 O | 220 126
HA-
UH32 o 03 | 27
HA-
UH52 o 05 | 24
Fiat HA- ‘
HA-UH, |UHi02Z o 1.0 | 74
2000 [pa
Umin |52 o 15 | 10
Seres HA
UH222 o i , 22 | 14
HA-
UHas2 35 | 20
HA- ‘
UH452 (o] 4.5 27
(2) Servo motor list
(a) Small capacity 3000 r/min series
*W 04 0.2 . .6 .
Mofor Anted {kow) 0.05 0.2 0.4 0 0.75
utpy E..':ﬁ;'g'}‘.’,&' No {Yes| No |Yes | No | Yes | No |Yes | No | ves| No |Yes | No | Yes
QjO|O0JO|0O|O 00 0j0
HA-MH /5
3000 |witn fedue. Q0|00 |0]0O Q|0 o]0
rfmin  |reducer fe “lwlo|lolololoio o]0 Q[0
sefies |for high "’19
aceuracy [1° (120l O | O OO |O{O o0 Q|0
128010 |0 OO0 [*H R o0
O([QJOojJOo|oOotlojo|olo|o|lo]|oO
;‘&g” \ri::;:cer IO |CjojOo|lOojOo|Oo|jOojoc|lolojoO
tmin ftor JEel0l o JoJololofofofolololo]o
series general 4
industriai | "¥H°
vee volo|lo|ojlojolojofofo|olo|o
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(b) Medium capacity/largé capacity series

i {kw) 0.3 0.5 | 0.5 1.0 1.2 | 15 2.0 22 | 30 3.5 45 | &0 7.0 - J11[18
Metor Rated Eleotro- . -
Output magnetle |No|Yes|No|ves |Ne|Yes|No|Yes|No|Yes|No|Yes |No|Yes|No|Yes|No|Yes No|Yes|No|Yes|No|Yes|No|ves|No|No
HA-SH $000 r/min saries olo " lolo 1o]o oo
) Q0 Q10 Q|0 |0}0O C|O 10 |0]| 0O
176 {0 Q0O O{0 |00 0|0
178 . Q10
roducer |- |1/11 olo olo ololofo olo olololo
A ;f,;,,,,a, Qe Lz olo o|o o|oiojo ojo olojofo
indust- [ratio-
[ Hatuse [ 0 {1429 ojo 0|0 clojolo clo oj{o |00
rfmin 1738 cio o{c c|clo|o 0|0 o|0l0| 0O
senes 1143 {0 olo ojololo olo olofofo
1/69 Q|0 Q|0 Q|0 |C| 0 Q|0
! 15 Q[0 [o] ) ¢] O{0jJ10| 0O Q10 QO |0} 0O
reducer |78 |18 olo olo olololo. olo ojo
fox high tion | /20 ojo olo clo|ojo clo :
ratio N
acy S e o]0 Q|0 o|C 010
145 Qj0 0|0 0101010
HA-SH 2000 r/min series clo Q|0 Q|0 (0|0 Q|0
. o] Q O O O O (o] Q|0
L
in:‘:ﬁa With s o o 0 o °
Lo sier |22 o T 0 o o o o
wroin (107 high oo Taro o o] 0 0O o
serias | 395U 1 atie
acy 1/20 (o] o] Q (o]
1/48 O ¢} o} O
Flat HA-UH 2000 rni
saries rme ojolo|o olo ofo o|o jejejelo

(3) Absolute encoders o
Absolute encoders can also be insta_l__le;l.

HA-SH-Y

Encoder resclution
HA-LH-Y 16384P/rev
HA-UH-Y | .
HA-FH-Y Encoder resolution
HA-MH-Y 8192P/rev
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1.2 Combinations of MR-J2-B and Servo Motors
(1) List of combinations with MR-J2-B

Ampiifiar Sepatats.Servo
mplifier eparate Serv,
Amplifiar g;j’t‘;[ cg':":ét
clty urren
MR ] MB | MR | MR | MR
Servo pu 3 R B e e B IR L
r 108 | 208 | 408 | s0B | 70B | 1008
HC- :
MFO053 0.05 .85
Smatl HG-
capacity |MF13 o 0.1 0.88
HC-MF, [
3000 2 o] 0.2 1.5
f'min MF23
series  |HC-
MF43 o} 0.4 2.8
HC-
MF73 Q 0.75 5.4
HA-
EFO53 0 0.05 0.8
HA-
sman |[FF13 | © 01 | 14
capacity _
HA-FF, EFAZ O 0.2 1.3
3000
r/min HA-
series  [FF3 G 0.3 1.9
HA-
FE4 o} 0.4 2.5
HA-
FF6 O 0.6 3.6
Medium |HC-
capacily | SF52 o 0.5 3.2
HC-SF,
2000 |ye. ]
r/rin SF102 o] 1.0
series .

(2) Servo motor list
(a) Small capacity 3000 r/min series

{kw} 0.05 0.1 0.2 0.3 0.4 0.6 0.75
Motor Reted =
utpu mg?:,:llc No|Yes[No{Yes|No|Yes |No|Yes [No|Yes|No|ves|No|Yes
OO |0|0O|O| 0O Q|0 ol
With BIOIO|O0JO 0|0 Q|0 Q| O
reducer [Re-
He.  [for duc- (112/Q1OQ [O|O (OO o] e Q1O
MF _genaral tioh
3900 e [ {uofojo o] o fofo ofo ofo
rmin
R m. [¥5]O[0O 10O [0O]O olo o|o
:;‘:’ﬁf;,: dw- |wj0lOj0jO OO Q0 olo
:g;"" ratio |1/20]O (O (O[O [O] O o] ko) Q|0
1728{Q1 O |O|OQ|O|O |0 Q|0
QIO OO [CjO|0|lO|j0Ol0Oj0O|O
With 100010 JOololojol0]lo|o]0o
reducer | Re-
for duc- (111010 |0 O[O [(CO|O|OJO|O|C OO
general |tion T EIR R
fatess | fusojol o |o|o|o|o|ofolelolo]o
HA-FF
3&5‘)2 wiojo|ojo|olo|o]o|o|lo oo
1l
series 1/9 OlO |00
With Re- (VOO OJO[Q QO[O0
reduper due-
for high [0 [¥15)0] O |O]O O] O
aceur- :
acy ratio | 4pagf: o|lo|c|ofo|lo|oio
25|01 0[O O
/29 clojolofjo|o |00
1/45 QIO |ojO|ojo|olo|OofO

*1: HA-FF053, HA-FF13 are the opposite direction.
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(b) Medium capacity series

(tkw) 0.5 1.6 1.5 2.0 3.5

Motor Rated -
Output nﬂ;ﬂ’ﬁ: No|Yes|No|Yes|NofYes|No|Yes|No|Yes
Brake ' | )
oleciolo|ololo]o]olo
wl|o|lo|ole|o|lojolojoio
With MO O 0|0 0010|0010
reducer 1Re- su7lo{o |0lO[0{0 |00 0|0
Ho-  [Piver (o [222{010 JOJO JOJ OO0 ]O]O
2000 |vialuse wislojo |oio|o|lo|olo|o]o
Sorins - Jmilolo]|olojo|o|olo]olo
usjg]ojolo|o|o|oioio|o
with 5 |Q O JOjOo OO |Oo|lO]|olo
reducer R0 |8 |O| O |O|O OO |O|0O]0O|0O
for vigh ten Is20l0] 0 JoloJo]o]olo]o]o
sy " Telo|o |olojololololo]o
ws|o|o|ojo|o|lo|olo|o]o
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APPENDIX 2 DYNAMIC BRAKE CHARACTERISTICS

(1) HA-MH/FH/SH/LH/UH series motors
On occurrence of a power interruption or emergency stop the
dynamic brake unit operates and the servo motor executes a rapid
stop. When this happens the machine decelerates to a siop as
shown by the pattern in Figure 1. The maximum coasting distance
(at rapid feed speed) when the dynamic brake operates is the area of
the shaded part in Figure 1 and can be roughly calculated using the
following expression (2-1). The effects of load torque are greater
near the region of the stop, and when the lcad torque is large, the
motor will stop earlier than calculated by this expression. The brake
time constant z in the expression (2-1) changes in accordance with
the motor rotation speed at emergency stop, as shown in Figures 2
through 4.

oy Emergency stop (EMT)
OFF

Machine spaed

Time constant ¢

te+1:(1-+J—L)

Vo
Lmax=—— [ o

60
Where:

] ...(21)

Lmax: Maximum coasting distance [mm]
Vo : Machine’s fast feed speed [mm/mi:}]
___________ JM  : Servo motor inertia {kg - em*]
Tire JL  : Load inertia converted into equivalent 0
1o value on servo motor shaft [kg - em*]
. ] : Brake time constant (Figures 2, 3, 4, Table 1)[ssc]
Figure 1 Dynamic Brake te  : Delay time of control section (figure to left) [sec]
Braking Diagram (The delay time of the internal relay is
approximately 30 msec.)
Table 1 Dynamic brake time constant [Dynamic brake permissible load GDz]
- —— If the dynamic brake is operated at a load
Servo | Lot e Servo | Ghaxe iime exceeding that indicated below, the resistance
Motor nstant Motor Constant b he brake inside th lifi
< (sec) % (sec) can burn the brake inside the amplifier.
HAMHOS3|  0.02 HA'FHOSS| 0.2 Amplitior Model Namo | GDUGDw
HA-MH13 0.02 HA-FH13 0.02 MR-H10B to MR-H100B 30 x
HA-MH23 0.04 HA-FH23 0.05 ME-H200B 20
HA-MH43 9.06 HA-FH33 0.07 MR-H3508 to MR-H700B 10
AAMETS o HA P43 0.09 MR-H11KB to MR-H22KB 30x
HA-FH63 0.12
Q.045 I .05 0.03
M—Eim
LT Heerd
:":ﬁ.’/ oo H-H222
= / . M-uxz| - - \/ /
R il 2 )/ g om
:.; ‘ V. HA=SHIS2 ) x 7
= W it z v | z /
‘g _____77 m-l&&—b/ s '% sz | | / g Wa-Urs2 .
g il = [ b g o= B £ ’-'l'/ o J/
- W-sse | 'g . S pot %m’
§ __——;% M—smi:.z g ﬁﬁ:éﬂ % —— //
] . — o
o0r =] LI 00t = ; — y/? H-UHs2
G — |~
t 102
o o e 0
[+ 500 1000 1500 2000 2500 3000 a 500 1030 1500 2000 [} 500 1000 1300 2000

Rotational spead {r/min)

Figure 2 Dynamic Brake
Time Constant (HA-SH)

Rotational speed (1/min}

Figure 3 Dynamic Brake
Time Constant (HA-LH)

Rotational spesed {r/min}

Figure 4 Dynamic Brake
Time Constant (HA-UH)
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o Err;ergency stop (EM1)|
OFF

Machine speed

Figure 5 Dynamic Brake Braking

(2) HC-MF/HA-FF/HC-SF series motors

On occurrence of a power interruption or emergency stop the
dynamic brake unit operates and the servo motor executes a rapid
stop. When this happens the machine decelerates to a stop as
shown by the pattern in Figure 5. The maximum coasting distance
(at rapid feed speed) when the dynamic brake operates is the area of
the shaded part in Figure 5 and can be roughly calculated using the
following expression {2-2). ‘The effects of ioad torque are greater
near the region of the stop, and when the load torque is {arge, the
motor will siop earlier than calculated by this expressuon The brake
time constant 1 in the expression (2-2) changes in accordance with

the motor rotation speed at emergency stop, as shown in Figures 6

Time conastant ¢

- Diagram
Table 2 Dynamic
brake time constant
Brake Time
Servo Motor | Constant
1 (8ec)
HA-FF053 - 13 0.02
HA-FF23 0.05
HA-FF33 0.07
" HA-FF43 0.09
HA-FF63 0.52

and 7.
Vo JL

Lmax=—r— 50 [ te+t(1+ m ] ... (2-2)

Where: '
Lmax : Maximum coasting dlstance " [mm]
Vo :Machine’s fast feed speed [mm/miz]
JM @ Servo motor inertia {kg - om
JL  : Load inertia converted into equivalent

— value on servo motor shaft [kg - om?]

T : Brake time constant (Figures 6, 7, Table 2) [sec]
te : Delay time of control section (figure to left) {sec]

(The detay time of the internal relay is
approximately 30 msec.)

Dynamic brake permissible load GD?] .
f the dynamic brake is operated exceeding the load
indicated below, the resistance can burn the brake inside

the amplifier.
Amplitier Model Name ™ "‘*“GDUGDM :
M.J-J2-10B 10 MR-J2-100B |- ..
MR-J2-2008 |- 0%
MR-J2-350B

0.045

0.02
o.M8 004
o.m; vozs |
§ oo g o3 | Ho-gram
* o2 »
5 £ o025
7§5 o.m B .
2 002
2 oo j- .
2 o008 g o018
& 5 .
2 oo0e & o01
HC-SF102
0.002 0.005
0 0\ 1 1 1
.0 500 1000 1500 2000 2500 3000 ¢ -~ 500 1000- 1500 2000
Retational spaad (/min) ' Rotationat spaed {r/min)
Flgures Dynamlc Brake Time Constant (HC-MF) Figure 7 Dynamic Brake Time

‘Constant (HC-SF)

APP -7



APPENDICES o
b ________________________________________________

APPENDIX 3 ELECTROMAGNETIC BRAKE CHARACTERISTICS

The characteristics of the load-holding electromagnetic brakes used the
with motors that feature electromagnetic brakes are described here.
When used in vertical motion applications, these brakes are used to hold
the load when the power is turned off, and are also used in conjunction
with dynamic braking during emergency stops to provide an extra level of
safety and prevent collisions.

(1) HA-MH/FH/SH/UH series motors

HA-MH Series Motors HA-FH Serles Motors HA':;":;' les HA-UH Serles Motors
ftem HA-SH52 | 208 to 792
© HA- HA-
HA- . HA- FH23 | HA-FH4a | 19182 1§ HASH |, UH102 | UH2 -
U HA-MRAS | HA-MHTS WEHosa | HAENER | RARNES HA-SHS3 120310 053 HA-OHBS - 2 1 uilde
HA-SHB? | 121, 201, UH152 | UH352
2ol
Model Spring braking type safety brake
Rated voltage 24 vDC
When
cooled 0.27 0.38 9.51 0.22 0.31 0.46 0.63 1.04 056 | 063 | 073 | 0.0
Rated (20 oc) .
current
(A When
hot 0.21 0.29 0.39 0.17 0.24 0.36 0.49 0.80 043 | 048 | 056 | 0.62
{95 °G) ,
i When _
Exciter  |epoled 20 63 47 111 78 52 38 23 43 38 33 30
coll (20 °C)
resis-
tance When
(@ hot 117 82 61 144 101 67 49 30 56 49 43 39
(95 °C)
Capacity (W) 6.4 9.1 12.3 7 7.4 11 15 25 14 15 17 19
Brake release
current (A) 0.12 0.15 0.22 0.15 0.2 0.3 0.25 0.4 025 | 025 | 030 | 035
Brake active
curront (A) 0.04 0.06 0.07 0.06 0.08 0.1 .14 0.2 014 [ 014 | 014 | o016
Static  |(N-m) 0.32 1.3 24 0.39 1.18 23 7.54 29.4 4.0 8.0 17.0 | 220
friction
torque . |(kgf-em) | 3.2 13 24 4 12 28.5 80 300 41 82 173 | 224
J . .
mertla | (kg-cm?y | 00031 | 0.0 0.2 0.02 0.13 0.24 0.68 4.25 033 | 068 { 1.0 1.0
moment GDz
tkat.om?) | 0012 | 0.6 0.8 0.07 0.53 14 27 17 1.36 2.8 4.1 4.1
?Se;'eas“ delaytims | 003 | 002 | 004 | 0038 | 003 | 003 | 007 | o010 | 007 | 007 | 010 | 048
Braking |AC off 0.08 0.10 0.12 | o.08 0.10 0.12 0.12 0.12 012 | 012 | o012 | od2
delay
time (s) |DC oft 0.01 0oz | ooz | o001 0.03 0.03 0.03 0.03 003 | 002 | 003 | oos
Toler- |Per 58 22 64 3.9 18 46 390 4400 190 390 | 890 390
able braking {0.6) | 22} | 6.5 | (0.4 | (1.8 | 4.7 {40) {450} {20} 40} { o} | (a0}
';Lfg!'l“ng Porhour | 56 220 640 39 180 460 | 3900 | 44000 | 1900 | 3960 | 3900 | 3900
{6 (22} {65} {4.0} {18) {47} | (400} | (4500) | {200} | (400} | {400} | {dog)
Brake play at mo- 0.19t0 | 0.12tc [0.088t0| 0.3t0 0.2to 0.2t
torshaft (degrees) | 22 | 1.01 | 101 | 35 | 20 1.3 02100.6 , O2los
0.2 0.4 0.6 0.3 0.6 0.8 2 6 0.8 1.2 2.1 2.3
Weight kg (ib) (0.44) | (0.88) | (1.32) | o66) | (1.32) | (1.76) | @4y | (13.2) | (1.76) | 269y | (a62).) (5.08)

20,000 20,000 (20,000 |30,000 [30,000 [30,000 (20,000 |20,000 20,000
brakings brakings brakings |brakings |brakings |brakings |brakings |brakings |brakings
Brake life assum- (assum- |assum- |assum- lassum- |assum- |assum- Jassum- |assum-
ing 4 ingts [ing32 |ing4 Ingi8 [ing47 {ing 200 |ing 2000 ling 100
N-m per |N-mper [N-m per [N-m per {N-m per |N-m per |N-m per [N-m per IN-m per
braking jbraking (braking |braking |braking |braking |braking |braking braking

20,000 brakings
assuming 200 N-m per
braking
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Coasting distance

When the motor has to be stopped suddenly, for example for an emer-
gency stop, the dynamic brake (optlon) is used. The coasting distance
cannot be made much shorter even by using the electromagnetic brake in
conjunction with it. If the dynamic brake does not operate due to failure,
the motor will decelerate in accordance with the pattern shown below, and
the maximum coasting distance (at rapid feed speed) Lmax in this case is
the area of the shaded part in the figuré and can be roughly calculated us-
ing the expression given below.  The effects of load torque are greater
near the region of the stop, and when the load torque is large, the motor
will stop earlisr than cafculated by this expression.

Emergency stop

Brake currant

ta .

__.[__

Machine speed 30 ms

Vo

L

Coasting distance during emergency stop

Lmax———-*v (t1+t2+ t;
Where: -
Lmax : Maximum coasting distance [mm]
Vo : Machine's fast feed speed- - {mm/min]
t1 : Delay time of control section - 8]
tz : Braking delay time of brake [s]
ts : Braking time . {s]. - .
(L +JIm) - No
9.55x 10% - (TL + 0.8Tg)
Ji, - Load inertia converted into equivalent
- value on servo motor shaft [kg - om2)
Jm : S8ervo motor inertia [kg - em“]
No : Servo motor speed during fast feed [rimin)
TL : Load torque converted into equivalent
value on servo motor shaft fN-m]
Ts : Brake static friction torque * fN-m]

* tz2 and Tp are the values noted in the ch’aracteri'stics table (1). Jv is the
sum of the motor’s inertia moment and electromagnetlc brake's inertia
moment (Table (1)). L
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(2} HC-MF/HA-FF series motors

HC-MH Series Motors . HA-FF Series Motors
ltem HC-MF053 | HC-MF23 HC-MF73 HA-FF053 | HA-FF23 HA-FF43
. HC-MF13 | HC-MF43 HA-FF13 HA-FF33 HA-FF63
Maodel Spring braking type safety brake
Rated voltage 24 VDC
Rated current at 20 °C (A) 0.26 0.33 0.42 0.22 0.31 0.46
Exciter coil resistance at 20 °C () 91 73 57 111 78 52
Capacity (W) 6.3 7.9 10 7 7.4 11
Brake reiease current {A) 0.18 0.16 0.2 0.15 0.2 0.3
Brake active current (A} 0.06 0.07 0.12 0.06 0,06 0.1
Static friction torque {N - m} 0.32 1.3 2.4 0.39 1.18 2.3
{kgt - cm) a.2 13 2.4 4 12 23.5
Z
inertia moment J (kzg cm®}) - 0.0031 0.04 0.2 0.02 0.13 0.34
GD*® (kgf - em*®) 0.0124 0.16 0.8 0.07 0.53 1.4
Release delay time () 0.03 0.03 0.03 0.03 0.03 0,03
Braking delay time (S) AC off 0.08 0.1 0.12 0.08 0.1 0.12
DC off 0.01 0.02 0.03 0.01 0.03 0.03
Tolerable braking Per braking 5.6 {0.6} 22 (2.2} 64 {6.5} 3.9 {0.4) 18 {1.8} 46 {4.7}
amount
(N - m) {kgf - cm} Per hour 56 {6} 220 {22} 640 {65} 39 {4.0} 180 {18} 460 {47}
Brake play at motor shaft (degrees) 0121025 0121012 | 011009 | 0.3t0o 3.5 021020 | 0.2%01.3
20,000 20,000 20,000 30,000 30,000 30,000
brakings brakings brakings brakings brakings brakings
Brake life assuming 4 |assuming |assuming |assuming 4 |assuming [assuming
N-m per 18 N.-m per |32 N-m per [N-m per 18 Nem per |47 N.-m per
braking braking braking braking braking braking
(3) HC-SF series motors
HC-SF Serles . HC-SF Series
item Motors itemn Motors
HC-SF52B to HC-SF52B te
HC-SF152B HC-SF1528
Spring braking .
Modoel type safoty brake Release delay time (S) 0.04
Rated voltage 24 VDG tB_raking dalay AC off 0.12
ime (S) DC off 0.03
Rated current at 20 °C (A) 0.8 P {N-m) 400
&
Exciter coil resistance at 20 °C () - 29 } brarking {kgf - em) 4082
Capacity (W) 19 Z::g:;‘:'e braking (0z - in) 56648
Brake rolease current (A) 0.2 p {N . m) 4000
- er
Brake active current (A) 0.08 hour (kgf - cm) 40816
Static friction (N - m) 8.3 (0z - in) 566476
torque (kgf - cm} 85 Brake play at motor shaft {(degrees) 0.2 to 0.6
{0z - in) 1175 Number of times 20000
2
. dkg - om) 2.0 Brake life poy  I(N-m) 200
Inertia moment GD? (kgf - cm?) 8.0 braking |(kgf - cm) 2041
WK (oz - in%) 10.9 {0z - in} . 28324
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Coasting distance '

When the motor has to be stopped suddenly, for example for an emer-
gency stop, the dynamic brake (option) is used. The coasting distance
cannot be made much shorter even by using the electromagnetic brake in
conjunction with it. .If the dynamic brake does not operate due to failure,
the motor will decelerate in accordance with the pattern shown below, and
the maximum coasting distance (at rapid feed speed) Lmax in this case is
the area of the shaded part in the figure and can be roughly calculated us-
ing the expression given below. The effects of load torque are greater
near the region of the stop, and when the load torque is large, the motor

- will stop earlier than calcuiated by this expression.

-

Emergency stop

Brake current

Machine speed

|

Coasting distance during emergency stop

_ Vo 1z
Lmax-—‘s0 (t+t2 4= >
Where: : - _
Lmax : Maximum coasting distance [mm]
Vo : Machine's fast feed speed fmm/min]
f41 .1 Delay time of controi section [s]
t2 : Braking delay time of brake * [s]
ta : Braking time - : [s]
_ (JL +Jdm) - No '
- 9.55x10%. (TL+ 0.8Ts) -
JL' : Load insrtia converted into equivalent
: value on servo motor shaft : [kg - em ]
NI : Servo motor inertia 7 - fkg - cm ]
No : Servo motor speed during fast feed ~ [F/min]
TL : Load torque converted into equivalent
value onh servo motor shaft [N-m]
Te : Brake static friction torque * ’ [N.m]

* t2 and Tg are the values noted in the characteristics table (2). JrLis the
sum of the motor's inertia moment and electromagnetic brake’s mertta
moment {Table (2)). -
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APPENDIX 4 CONNECTING CABLES
The connection of motion net cables and encoder cables is described here.
4.1 Motion Net Cables |
' (1} MR-HBUS[ M

(a) Cables _
For motion net cables, use the shielded twisted pair cables indicated

below or equivalents.

Characteristics of
Modet Core Size Finished One Electric Wire
Name (mm) Diameter Conductor Cotor
{mm) Configuration Resistance
{wires/mm) (Qkm)
A14B2343 |6 pairs x 0.2 7.9 40/0.08 106 or less Black
- Maker _ : Junkosha
Obtained from : Toa Denki

{b) Connectors
Use PCR-S20FS (case: PCR-1L.S20LA1) connectors made by Honda

Tsushin Kogyo.

” 14,2
02 0.56
(0.41)
+ I‘ + t
[
wyeN
)
L R
_ (‘;’.22'%) Unit : mm (inch)
(¢) Connections
T3 R A ' N
L6
6| o1 > > S
Ro | 2 2 | ro
RO« | 12 > > 12 | roe
™ 4 4 [ ™
Tos 14 >< 14 TD»
ts | s s | w
6 | 15 P > > s | e
EMG | 8 ; 8 | BMC
EMGe | 16 54j>*<: > 16 | Ence
ar | g ] o | ar
N, } Sy
o | 2 b ~N 20 | so
Connector Connector
PCR-S20FS PCR-S20FS
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(2) MR-J2HBUS{ [M-A/MR-J2HBUS[ |M
(a) Cables |

For motion net cables, use the shielded twisted pair cables indicated
below or equivalents. :

Outer Diameter of

Core Wire Size (mm?)
X Pairs

Core Wire Insulation
. g {mm)

Recommended Wire
Modet Name

Color

0.2x7

0.9 to 1.27

UL20276
AWG28 10pair

Black

*The meaning of "d" is as follows,

d .
@I ‘ Insulation

Cond.uctor

Cross section of core wire

(b) Connectors
Use the following connectors.

1) MR-J2HBUS] JM-A

Connector at Motion Controller Side

. Connector at Amplitier Side
(inade by Honda Tsushin Kogyo)

(made by Sumitomo 3M) CN3A

22.
[ 0.85
N F 1 Pasition
‘ } f where e.g.
| lego is
t - indicated
o™ N B
B : g e ] ( @
NG
| /|
Y L
333 . I I 12.7
1.3) 2.5, .
: (=) Unit : mm (inch)
'g‘,".{-',',‘l’,“’s' Case A B c b | connector Case Connector
- 10320-3210-000 10120-6000EL
20 PCR- 32.00)38.501 14.2 | 10.4 PCH-SZOFS -
LS20LAt [(1.26} | (1.52) 1 (0.56) | c0.41)

Unit ;: mm (inch)
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2) MR-J2HBUS| M :
Use the 10120-6000EL by Sumitomo 3M as the connector (case:
10320-3210-000).
O

22.0 14.0
0.86 T).ss)
. Position
' 1.1} where e.g.
. logo is
] indicated -
=¥
3]
“Sam @ @ e @
L)
NG l k
| .
333 I I 12.7
.3 053 Unit : mm (inch)

{c) Connections

1) MR-J2-HBUS[ |M-A

f"'"\'"'"“; """"" Sy
e |1 —t —t—] 1
I 1 1 ]
LG 1 ! ! 1
1 i 7 : 1
RD 2 — E 2
RD« |12 1 1 12
™ |4 ; d )4
TO* | 14 I : : : 14
G |5 : : (¢ : 15
LG 15 y 15
EMG [ 6 : ’ : 7
EMG* | 16 : : 17
] | 1
O L)
sh 20 L] L Plate
Connector Connector
PCR-S20FSs 10120-6000EL

Controller side Servo amplifier side
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2) MR-J2HBUS] M

£ , Y
LG 1 1
"G 1 11
4
RD 2 . 2
RD= 12 v 12
3 _ 3
13 _ 13
’/
T 4 . 4
o+ |14 —— 14
LG 5 ' ( ' 5
L {15 5 15
4
6 5]
18 4 7 - 16
EMG 7 7
EMGx |17 — - 17
. ’
8 : 8
18 . vy 18
BT g - g
19 7 19
10 10
20 y 20
< N’
sp Plate }— ‘ - Piate
Connector Connector
10120-6000EL ‘ 10120-6000EL
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4.2 Encoder Cables
(1) MR-HCBL[ ]M/MR-HSCBL][ |M
(a) Cables

For encoder cables, use the shieided twisted pair cables indicated
below or equivalents,

1) "4-pair shielded cable for encoders (applicable to MR-
HSCBLSM, MR-HSCBLSM)

Characteristics of
One Electric Wir
Model Core Size 5}::::?; 2 Color
Name (mm) (mm) Configuration g::icslgctor
(Wires/mm} ance
(Q/km)
A14B2339 |4 pairs x 0.2 7.2 40/0.08 106 or loss Black

2) 6-pair shielded wire
Applicable to MR-HCBL10M to MR-HCBL30M
MR-HSCBL10M to MR-HSCBL30M
MR-HBUS[ M to MR-HBUS| M

Characteristics of
Model Core Size VFIn]shgd One Electric Wire
N Diameter Conductor Color
ame (mm) (mm) Conflguration
(Wires/mm) Resistance
(Q/km)
A14B2343 | 6 pairs x 0.2 7.9 " 40/0.08 105 or less Black
Maker : Junkosha
Obtained from : Toa Denki
(b) Connectors
Use the foliowing connectors.
Connector at Amplitier Side Relay Connector at Encoder Side
{made by Honda Tsushin Kogyo) CN2, CN1A, CN{B {made by Honda Tsushin Kegyo) For HA-FH
135
(0.53)
L
]
s | B
|l 33.4 I
(1.%) Unit : mm (inch)
Number | case A B | cC D | Connector Number Case Connactor
PCR- |a2.00|38.50| 14.2 | 10.4 20 PCR-S20PMLA2 PCR-E20PMRS-SL
20 |1520LA1 |(3.26) | (1.52) | (0.56) | (0.41) | PCR-S20FS
Unit : mm (inch)
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(¢) Connections

1) MR-HCBL IM (applicable to HA-MH/FH series motors)

Note: These must be

connected when using
& motor faaturing an
absolute encoder.

C tion is not

MR 4
MRR 3
P5 7
tG 1
P5 B
LG 2
L~ BAT 14
Note <] G 15
SD 20
Connactor
PCR-S20FS

at controller side

ME-HCBLSM (within 10 m)

necessary with
motors featuring an
incremental encoder.

, o S R
4 MR | 4 4
3 MRR 3 3
7 P57 ( 7
1 s .1 1
g PA
g P5 8 8
2 LG 2 2
4
P5 16
LG 17
14 | BaT 14 4 14
15 Note € 165 15 15
. _/u,{_.‘*[/_:.__.,..vk

2 sD 20 Note: These must be 20

connected wheh using

a motor featuring an

absolute encoder.

Conneaction is not

necessary with motors
Connector Connector featuring an Connector

PCR-E20PMS-SL PCR-S20FS incremental enceder.  PCR-E20PMS-SL

at encoder side

at controller side

at encoder side

MR-HCBL10M te MR-HCBL30M

2) MR-HSCBL[ M (applicable to HA-SH/LH/UH series motors)

S et sy i e

- 7o

_ MR 4
MRR 3
P5 7
LG 1
P58
LG 2
L~ BAT 14
Note <{_ s 15
o 20
Connector
PCR-S20FS

at controiler side

Note: These must be
connected when using
a motor featuring an
absolute encoder.
Connsction is not
nacessary with motors
featuring an
incremental encoder,

. r""\__'_,""'?""\ .
[+ MR 4 c
D MRR 3 y. D
3 P57 ( s
R e 1 R
. ”
PS8
LG 2 7
PS5 i6
LG 17
%
F | . BAT 14 F
G Note <\ LG 15 f [e]
A
b 20 Note: These must be N
sonnected whan using
& metor featuring an
absolute sncoder.
o] etion is l:\ot
it t
Connector Connector ;:::.:fa;?{: it motors Connector
MS3106B20-208 PCR-S20FS incremaental sncoder. MS3108B20-205

at encoder side
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(2) MR-JCCBL[ IM/MR-JHSCBL[ M

(a) Cables

For encoder cables, use the shielded twisted palr cables indicated
below or equivalents.

1) Standard cable (applicable to MR-JCCBL[ JM-L)

Outer Diameter of
Core Wire Size (mm?) Recommended Wire
 Pairs Core V‘l:'ire insulation Model Name Color
. d (mm)
. UL20276
02x7 AWG28 7pair
0.9t0 1.27 Black
uL2027¢
03x7 AWG24 7pair
d
' | Insulation
Conductor

2) High bending life cables Applicable to MR-JCCBL[ |M-H
MR-JHSCBL[ IM-H

Characteristics of .
Core Wire Size One Electric Wire R?;fomme:drd cof
(mm?) x Palrs Configuration | Sonducter ﬁ o oot
(Wires/mm) Resistance ame
{Q/km)
02x6 40/0.08 105 or less A14B2343 Black
Maker : Junkosha
Obtained from : Toa Denki Kogyo
{b) Connectors
Use the following connectors.
Encoeder Side Relay Connector
Connector at Amplifier Side
(made by AMP(Japan)-itd.}
(made by Sumitomo 3M) CN3A For HC-MF/HA-FF

12.0
47) E
-
I . 14 i
220 140 i
(.86 1°&i

X osition I—Q_B
L wherse.g. | * - :D
QEE‘E L'TJ logo is P :‘?_I
°.§ mdlcaleg @ . l@l
el . — L —
W @ @ -] , U] .2
gl J | ]
T
‘ 333 | 12.7
[£15)] * : : .
1.3 63 Unit : mm {inch) Unit : mm (inch)
Case Connector Housging Connector Pins. Crimping Tools
10320-52F0-008 10120-3000VE 1-72161-8¢ 170359-1 755330-1
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MR-JCCBLZM-L
MR-JCCBLSM-L

(c} Connections

1) MR-JCCB

L[ M (applicable to HC-MF/HA-FF series motors)

MR-JCCBL10M-L
MR-JCCBLIOM-H

MR-JCCBL20M-L

MR-JCCBL2M-H MR-JCCBL20M-H MR-JCCBL3OM-L
MR-JCCBL5M-H MR-JCCBL30M-H
Servo Servo : .8
amplifist side Encoder side amplifier side Encoder side am Ii:fr:;osi de Encoder side
= . 4 p
Ps |12 { 7 Ps |1 ) 17 ps |0 { ANP
[T R J - T3 KT s [n
P5 |20 fd ps |20 ’ ps {20 {
w {1z J s |12 w |12
ps |18 I’ PS. |18 |(
o |z 7 B |z -+
ps {0 .
[
. w |3 s a . 8
w7 I 1 WR |7 1 w |7 1
NRR |17 ) 2 WMRR |17 v -2 wR 17 J -2
w |6 I( M il [( * o 1 ‘ If ;
MNCR | 16 ¥ 5 - MpR |16 v) s Vor 118 _ J 5
g |9 l{ 3 o 19 : L 3 PO I e { 3
B |1 -+ [T i ,I w | ,l
R o A — 50 | Plate [-3 “T_le so | Plate | YT s
2) MR-JHSCBL[ M (applicable to HC-SF series motors)
MR-JHSCBL10M-H
MR-JHSCBL2M-H MR-JHSCBL20M-H
MR-JHSCBLSM-H MR-JHSCBL30M-H
Servo Servo
amplifier sida Encodear side amplifier side . Encoder side
- - : L T
s |19 { s 5 |19 { ' s
LG 11 I L6 1 I
1 ps |20 r
P5 20
w liz J R i |12 J
MR 17 f c s |8 {
MRR |17 | B e |2 |
7 1
i PS 10
16 |3 | R
{ T
BT |9 1 F MR |7 [ ¢
w |1 7 G MRR |17 vi B
S0 Plate [ et N .
ar | F
w1 ,I G
SD B Plate —-ja“__ ------ _t N

{(When within 10 m} {When 10 to 50 m})
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APPENDIX 5 OUTSIDE DIMENSIONS
5.1 A171SCPU Module

A
MITSUBISHI sToP
POWER O BUNG 4 ctn RUN
ERADAO REDET RESET
] A1718CPU
— '
F o
~ LT QUTPUT
AC 8B~T18v DL &V A
AC 170 =204V DC 24V B.6A
B0/ a0kHe
)
[
8
-
| S—
] PULL
— v O
[ : } L]
16.4
93.6 (3.69) (0.65) 110 (4.33)
110 (4.38)
5.2 A171SENC Module Unit = min (inct)
: Arrec
] X0 9 ™
1 8
2 A
3 B
4 C.
5 D
8 E
H 7 F
o y
g g
® = g
[ 0o
28
1 a0
-l ]
o 2a
- -]
[ ] ]
oo
® sell —=
N aa
co
oo
on
DD
H oo ﬁl
@
5 oii®
S I —
N AMMENG  SYENG y
71.6 {2.82) 22 (0.87) 34.5 (1.36)
65 93.6 (3.69) 12
(0.26)| - ‘(o,91)—

Unit = mm (inch)
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5.3 Main Base Unit
5.3.1 A172B main base unit ' ' 4 x mounting screws

7 / (M5 x 25)
' 4 & | ‘
X A1715.801 MADE IN JAPAN‘L_"J

s AN
o
‘ ‘ lﬂ! —
= of

MITSUBISHI ELECTRIC CORPORATION 1

110 (4.83)
130 (5.12)
L]

& ] (@ | ) (S
- 200 (7.87) . > 4154»
< 220 (8.66) - (0.65
28
(1.1)
[] 0 0 0o ool
Unit = mm (inch)

5.3.2 A178B (S1) main base unit

4 x mounting screws

(M5 x 25)

] $- * | & A
A A1718-801 MADE IN JAFAR A -
' | Lo | BEE

cm e ° ams 2|8
MTSUBS Hs ELECTRAIC CORPORATION 1 r—— 1 B et B
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5.4 Extension Base Units
5.4.1 A1S65B extension base unit

4% mounting SCraws
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Uni = mm (inch)
5.4.2 A15S68B extension base unit
4 X mounting screws
(M5 x 25)
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5.5 MR-JBAT[ ] Battery Unit
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APPENDIX 6

MANUAL PULSE GENERATOR SPECIFICATIONS

3.6 (0.14)-
11 Packing, t=2.0
’ Il {
-7
vvrm— |
|
3 wof
o j AR
- YYl— - E=H- — - 0l e
ol g = ' g
| ® o
8 8 = 82
r — &
- —r
16 | 20 |] 27.0%99
LI )
3x24.8 (0to 19)dia, (0.63) (0.79) (1.06)

equi-spaced

@72 (2.83) |
+0.2

3 x studs (M4 x 10),
PCD72, equi-spaced

ftem

- Specification

Model name

MR-HDPO1

Pulse resofution

A171SENC)

25 pulse/rev (100 pulse/rev after magnification by 4 in

Output method

Open-collector output, output current = 20 mA max.

Supply voltage

DC4.56 to 13.2V

Current consumption

60mA

Life

1,000,000 revolutions min,, at 200 rpm.

Permitted axial foads

Radial load: 2 kg max. (4.411b)

Thrust load: 1 kg max, (2.21b)

Operating temperature

-10.10 60 °C

Woaight kg (Ib)

0.4 (0.88)

Max. rotational speed

Instantanecus: 600 rpm max.; hormal: 200 rpm

Pulse signal format

2 signals: A phase, B phase, $0phase difference

APP —24
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APPENDIX 7 SERIAL SYNCHRONOUS ENCODER SPECIFICATIONS

~ e L 68 (2.68)
g 1% - -
ogle |2 ? L @2 o
. 52l Tle .= =)
. &9_, .Q‘ o9 q- oG ;
T ( SIS 5
S z 8
i B . a4
() ¥ Fr—t == i
sl | e JIEEEET T 2
4] k=
2 g I . i 2
B
|
i L y
¥, ) 1.15 (0.05) «.1¢
T | : 2 (0.08)
1.15 (0.05) oM 20 (0.79)
| 195 | 2 (0.08) 28 (1.1) ‘ Effective dimension
©77 5(0.2 3{0.12) 21 (0.83) Ly ol
- 102 (4.02) «—23301.3) I
1 .
35 (5.31) ///////// -
Shaft cross-section - Cross-section B-8
Keyway Dimanslonal Dlagram ‘
Unlt = mm (inch)
item . Specification
Mode! name ‘ MR-HENC
Resolution 16384 pulse/rev
Transmission methed -~ Serial communications (connected to A171SENC)
Direction of increasing addresses Counterclockwise (viewed from end of shaft)
Protective construction IP52 (dust-proof, oil-proof)
Permitted speed 7030 rpm (electrical response: 4300 rpm) ' ,
_ Radial load: 10 kg max. (22.03Ib) ‘
Parmitted axial loads
. Thrust load: 5 kg max. {11.01!b)
Runout at input shaft tip 0.02 mm (0.00079 inch) max., 15 mm (0.59 inch} frem tip -
Recommended coupling Bellows coupling
Permitted angu:'lar acceleration 40000 rad/s?
Operating temperature -5 to 85 °C
Woeight kg (ib) - 1.5 (3.3)

. MR-HSCBL[ ]M, where [ ] is replaced by the cable length: 5 m (19.69 inch), 10
Connecting cables | m (39,37 inch), 20 m {78.74 inch), 30 m (118.11 inch) _
Communications method - Differential driver/receiver conforming to RS422
Transmission distance 50 m (196.85 inch) max. |

POINT l

Connect to a machine through a coupling.
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