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INTRODUCTION

Thank you for purchasing the Mitsubishi Motion Controller/Personal Machine Controlier. This instruction manual
describes the handiing and precautions of this unit. Incorrect handling will iead 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, operation, main-
tenance or inspections to ensure correct usage. Thoroughly understand the machine, safety information
and precautions before starting operation.

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

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

' When a dangerous situation may occur if handling is mistaken leading to
A CAUTION medium or minor injuries, or physical damage.

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




For Safe Operations

1.

Prevention of electric shocks

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

“Never run the unit with the front case or terminal cover removed. The high voltage terminal and

charged sections will be exposed and may lead to electric shocks.

Never open the front case or terminal cover at times other than wiring work or periodic inspections
evenif the power is OFF. The insides of the control unit and servo ampilifier 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 shacks.

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

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

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

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

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

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

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

2.

For fire prevehtion

/N CAUTION

NN

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

If a fault occurs in the controt unit or servo amplifier, shut the power OF F at the servo amplifier’s power
source. If alarge current continues to flow, fires may occur.

When using a regenerative resistor, shut the power OFF with an error signal. The regenerative resis-
tor may abnormally overheat due to a fault in the regenerative transistor, etc., and may lead to fires.
Always take heat measures such as flame proofing for the inside of the control panel where the servo
amplifier or regenerative resistor is installed and for the wires used. Failing to do so may lead to fires.
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3. Forinjury prevention
/\ CAUTION

& Donotapply a voltage other than that specified in this manual, or the instruction manual for the product
you are using on any terminal. Doing so may lead to destruction or damage.

4. Do not mistake the terminal connections, as this may lead to destruction or damage.

4, Do not mistake the polarity (+/-), as this may iead to destruction or damage.

A\ The servo amplifier's heat radiating fins, regenerative resistor and servo ampiifier, etc., will be hot
while the power is ON and for a short time after the power is turned OFF. Do nottouch these parts as
doing so may lead to burns.

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

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

4. Various precautions
Strictly observe the following precautions.
Mistaken handling of the unit may lead to faults, injuries or electric shocks.
(1} System structure
/N CAUTION

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

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

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

A\ Use the control unit, servo amplifier, servomotor and regenerative resistor with the combinations listed
in this manual, or the instruction manuat for the product you are using. Other combinations may lead to
fires or faults.

A\ I safety standards (ex., robot safety rules, etc.,) apply to the system using the control unit, servo am-

- plifier and servomotor, make sure that the safety standards are satisfied.

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

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

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

A\ Insystems 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.

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

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

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

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

A\ Use wires and cables within the length of the range described in this manual, or the instruction manual
for the product you are using.




/A CAUTION

A
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The ratings and characteristics of the system parts (other than control unit, servo ampilifier, servomo-
tor) must be compatible with the control unit, servo amplifier and servomotor.
install a cover on the shaft so that the rotary parts of the servomotor are not touched during operation.

There may be some cases where holding by the magnetic brakes is not possible due to the life or me-

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

(2) Parameter settings and programming

/A CAUTION

B
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Set the 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.
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.

Setthe mechanical brake output and dynamic brake output validity parameters to values that are com-
patible with the system application. The protective functions may not function if the settings are incor-
rect.

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

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 in-
correct. .

Set the servomotor capacity and-type (standard, low—inertia, flat, etc.) parameter to values that are
compatible with the system application. The protective functions may not function if the settings are
incorrect.

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

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

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

Some devices used in the program have fixed applications, so use these with the conditions specified
in the instruction manual.
The input devices and data registers assigned to the link will hold the data previous to when commu-

nication is terminated by an error, etc. Thus, an error correspondence interlock program specified in
the instruction manual must be used.

Use the interlock program specified in the special function unit’s instruction manua! for the program
corresponding to the special function unit.




(3) Transportation and installation

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

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

Do not stack products past the limit.

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

When transporting the control unit or servo amplifier, never hold the front case as it may fall off.
When transporting, instaliing or removing the controi unit or servo amplifier, never hold the edges.
tnstall the unit according to this manual, or the instruction manual for the product you are using in a

place where the weight can be withstood.

Do not get on or place heavy objects on the product.

Always observe the installation direction.

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

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

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

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

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

Securely fix the control unit and servo amplifier to the machine according to this manual, or the instruc-
tion manual for the product you are using. Ifthe fixing is insufficient, these may come off during opera-
tion,

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

Store and use the unit in the following environmental conditions.

: Conditions
Environment
_ Control Unit/Servo Amplifier Servo Motor
Ambient 0°C to +55°C 0°Cto +40°C
temperature (With no freezing) (With no freezing)

: o According to each instruction 80%RH or less
Amibient humidity manual. {(With no dew condensation)
Storage According to each instruction _apo °
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 1000 m or less above sea level.
Vibration According to each instruction manual.




/N CAUTION
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When coupling with the synchronization encoder or servomotor shaft end, do not apply impact such as
by hitting with & hammer. Doing so may tead to detector damage.

Do notapply aload larger than the tolerable load onto the servomotor shait. Doing so may leadto shaft
breakage. _

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

Place the control unit and servo ampilifier in static electricity preventing vinyl bags and store.

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

(4) Wiring

/\ CAUTION

B> B BB B
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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.
After wiring, install the protective covers such as the terminal covers to the original positions.

Do notinstall a phase advancing capacitor, surge absorber or radio noise filter (option FR-BIF) onthe
output side of the servo amplifier. ‘

Correctly connect the output side {terminals U, V, W). Incorrect connections will lead the servomotor
to opérate abnormally.

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

Do not mistake the direction of the surge absorbing diode Servo amplifier

installed on the DC relay for the controi signal output of VIN
brake signals, etc. Incorrect instaliation may lead to sig- {24 VvDC)
nals not being output when trouble occurs or the protective
functions not functioning.

Do not connect or disconnect the connection cables be-
Control output

tween each unit, the encoder cable or sequence expansion signal
cable while the power is ON. :

Securely tighten the cable connector fixing screws and fixing mechanisms. Insufficient fixing may lead
to the cables combing off during operation.
Do not bundle the power line or cabies.

(5) Trial operation and adjustment

/\ CAUTION

A

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

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

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




(6) Usage methods

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

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

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

Do not make any modifications to the unit.

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

Item Conditions
Input power According to A171SCPU/AZ273UHCPU specifications
Input frequency According to A171SCPU/A273UHCPU specifications

Tolerable momentary : .
power failure According to A1718CPU/A273UHCPU specifications

(7) Remedies for error’'s

B B B B P

/N CAUTION
if an error occurs in the self diagnosis of the control unit or servo amplifier, confirm the check details
according to this manual or the instruction manual, and restore the operation.
If a dangerous state is predicted in case of a power failure or product failure, use a servomotor with
magnetic brakes or install a brake mechanism externally.
Use a double circuit construction so that the magnetic brake operation circuit can be operated by
emergency stop signals set externally. . '
If an error occurs, remove the cause, secure S oF Wi semve OFf sanal OFF. st off with the
the safety and then resume operation. si';‘:;?fg&yaﬁ‘.@
The unit may suddenly resume operation after a \ .
power failure is restored, so do not go near the Servo motor RAT  EMG
machine. (Design the machine so that personal D,
safety can be ensured even if the machine re- o {;‘,3322“‘ . 24vDC
starts suddenly.) ,

(8) Maintenance, inspection and part replacement

/A CAUTION
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Perform the daily and periodic inspections according to this manual, or the instruction manual for the
product you are using.

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

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

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

Do not touch the lead sections such as 1Cs or the connector contacts.

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

Do not perform a megger test (insulation resistance measurement) during inspection.

- Vij-




A CAUTION

A
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When repiacing the control unit or servo amplifier, always set the new unit settings correctiy.

To prevent positional displacements after a controfler or absolute positioning compatible motor is re-

placed, use one of the following methods to conduct home position return.

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

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

A\ After maintenance and inspections are compieted, confirm that the position detection of the absolute
position detector function is correct.

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

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

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

(9) Disposal
/\ CAUTION

/N Dispose of this unit as general industrial waste.

A\ Do not disassemble the control unit, servo amplifier or servomotor parts.

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

(10) General cautions

/\ CAUTION

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

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

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

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

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

- Vil -
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1. GENERAL DESCRIPTION

The A273UHCPU Motion Controlier integrates the controlier functions of sequence
control and servo control.

The motion controller can control a maximum of eight axes for the A273UHCPU (8-axis
specification) or 32 axes for the A273UH (32-axis specification). it can be configured
with the MELSEC-A PC system, the MELSECNET data-link system or the MELSEC-
NET/10 network system. Networking increases line automation, and permits higher
speed and flexibility of production systemns.

The motion controller operation system {OS) resides in the flash memory, which can
be written by peripheral devices. An OS appropriate for the system is installed in the
motion controlier.

No OS is installed in the motion controlier at the time of purchase.
Install one of the following operating systems before using the motion controlier.

Controlled Axes
Unit 08 M External AC Motor Drive
ax. Servo Amplifiers Modules
AZTUHCPU | Sacay Svos) s 5 s
{8-axis specification) "
SW2SRX-SV13K
SW2SRX-SV13U
o o Scation) | SW2SRX-8v22U 32 32 16
SW2SRX-3V13V
For details about the installation procedure, refer to Section 10.2. Refer to the Op- )
eration Manuai of the OS used for details about operation of peripheral devices. |
Motion controller
Peripheral | Install in Peripheral
software | peripheral device | device Install Unit OS ;.I)assr?rea
device memory
Unit OS
software
package

POINT I

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 controiler from
a peripheral device connected to the PC CPU; accessing the PC CPU from a
peripheral device connected to the motion controlier; and accessing the motion
controller from a personal computer in the network.

Program reading/writing
monitoring testing, etc.

Program reading/writing
monitering testing, ete.

Peripheral device
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(1} This manual describes the systern configuration, equipment in the configuration, unit
and module specifications, and handling of hardware for the A273UHCPU (8-/32-axis
specification} and the positioning-related units in the motion controlier system.

Refer to the Programming Manual of the OS used for details of the motion con-
troller functions. : ‘

Refer to the Specifications and Instruction Manual of the servo amplifier used for
details about the external servo amplifiers (MR-H-B, MR-J-B, MR-J2-B).

(2) 1nthis manual, A273UHCPU (8-/32-axis specification) is called the “servo sys-
tem CPU.”

(3) Datacanbe setdirectly for an external servo amplifier connected to the peripher-
al devices shown in the table below. However, when the A273UHCPU
(8-/32-axis spec.) is turned on, the settings change to the data set in the

A273UHCPU.
External servo amplifier Peripheral device
MR-H-B Parameter unit
MR-J-B
MR-J2-B Computer

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

(4) Tousethe functions listed below, use the positioning OS and positioning software
package designated in the table.

- High-speed read function - High-speed oscillation function

- Cancel servoprogram - MR-J2-B servoe amplifier control
during execution

- Start function

- Constant-speed control instruction
{skip function)

- Constani-speed control instruction
(FIN signai wait function)

- Constant-speed contro! instruction
(Circular interpolation function with
CPSTART3, CPSTART4)

[Positioning O8]
Model Name OS Version
SW28RX-SV13K " U, orabove

SW28RX-8v13V
SW23RX-8va2J4
SW2S8RX-5v221

fPositioning software package]

Model Name Version

SW2SRX-GSV13PE R, or above
SW2SRX-GSV22PE
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The servo system CPU contains a positioning-control CPU (PCPU) and sequence—con-
trol CPU (SCPU), for the following functions:

«PCPU ............. positioning control, home position return, monutonng servo
: conirol status

« SCPU ............. sequence control {equivalent to ASUCPU), running
servo programs, manual pulse generator operation, etc.

The following peripheral devices and positioning software packages are used to set
positioning data and program the servo system CPU.

(1) Peripheral devices
« IBM PC/AT computer running PC-DOS V5.0 or [ater version (“IBM PC™)
= A271DVP man-machine controfler (“A27 1DVP")

iBM PC/AT is a registered trade mark of the IBM Corporation. -

(2) Positioning software packages
« IBM PC/AT, A271DVP . ...... SWOSRX-GSVIIOPE

The diagram below shows the outlines of program and data creation from peripheral
devices and servo system CPU processing.

Peripheral device Program, data Servo system CPU
<IBM PC/A271DVP> ) )
SW_SRX-GSV__PE] » w[__SCPU__J}--r~- - Sequence contrl
| Sequence program 1 L . Servo program
: execution
1
Lw s JOG operation
4
Positioning
A bbbt For SCPU to PCPU
* Servo program device ot
{ - Positioning communications
paramenter
L
of PCPU J------ Positioning control
+ Serve program =L PCPY "- ' "
+ Mechanical [-~= « Home position return
-»  device program !
- Pasitioning L —. Servo monitoring
parameters
<IBM PC/A2T1DVP>
[ swi ISRX-CAMPE |———={ - Camdata f—
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(1)

@)

Programs and data written to the servo system CPU are created with a peripheral
device running the SWOSRX-GSVII[IPE software.

» Designating PC name

If using A273UHCPU (8-axis specification), designate: A273UH (8-axis specifi-
cation).

If using A273UHCPU (32-axis specification), designate: A273UH (32-axis speci-
fication).

» The sequence program is stored in the memory cassette mounted in the servo
system CPU.

» The servo program, mechanical system program, and positioning parameters
are stored in the EEPROM inside the servo system CPU.

The servo system CPU can be monitored and tested with a peripheral device run-
ning the SWOSRX-GSVIIPE software.

* On the SCPU side, ladder monitoring, and device ON/OFF status testing and
other test can be performed.

* On the PCPU side, the positioning control status can be monitored and servo
program execution and jog operation tested.
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1.1  Features

(1) Positioning control of a maximum of eight axes for the A273UHCPU (8-axis specifi-
cation) or 32 axes for the A273UH (32-axis specification).

The use of AC motor drive modules and/or MR-H-B, MR-J-B servo ampiifiers per-
mits control of a maximum of eight axes for the A273UHCPU (8-axis specification)
ot 32 axes for the A273UHCPU (32-axis specification).

(2) AC motor drive modules mountable on same base as CPU

A maximum of eight A273UHCPU (8-axis specification) or 16 A273UHCPU
{32-axis specification) AC motor drive modules can be directly mounted on the
main base unit and motion extension base unit, to control 8 or 16 servo motors not
exceeding 600 W capacity, respectively.

(3) Control with MR-H-B, MR-J-B, and MR-J2-B servo amplifiers

External MR-H-B, MR-J-B, and MR-J2-B servo amplifiers can be externally con-
nected to control servomotors exceeding 600 W capacity.

Even with no AC motor drive modules mounted, the MR-H-B, MR-J-B, and MR-
J2-B servo amplifiers can control a maximum of eight axes for the A273UHCPU
(8-axis specification) or 32 axes for the A273UHCPU (32-axis specification). Alter-
natively, a combination of AC motor drive modules and MR-J2-B servo amplifiers
can be used to control a maximum of eight axes for the A273UHCPU (8-axis speci-
fication) or 32 axes for the A273UHCPU (32-axis specification).

{(4) Internal functions equivalent to Mitsubishi A3UCPU PC

(a) Control of AC motor drive modules and external servo amplifiers with se-
quence programs

(by MELSEC-A Series /O modules can be used mounted on the main base unit and
motion extension base unit, but speciakfunction modules cannot be used.
However, installing PC extension base units permits use of both MELSEC-A
Series /O modules and special-function modules.

(5) Use |BM PC/AT or A271DVP as positioning programming tool
Servo control programming, monitoring, and testing are possibie using a dedicated
software package with IBM PC or A271DVP,

{6) Switchable Operating Systems

The OS8 can be directly written to internal flash memory by an IBM PC or A271DVP,
allowing control with an OS matched to the system.

{1) Three types of servo motor control are available. The number of axes controlled by each type of
CPU for each control method is shown in the tabie below.

Controlled Axes
Control Method A273UHCPU A273UHCPU
(8-axis Specification) [(32-axis Specification)
AC motor drive modules only 8 16
MR-H-B, MR-J-B, and MR-J2-B only 8 32
AC motor drive modufes and MR-H-B, MR-J-B, and MR-J2-B 8 32
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1.2 Performance Comparison Between A273UHCPU (8-/32-axis specification) SCPU and ASUCPU

The table beiow shows the differences between the A273UHCPU (8-/32-axis specifica-
tion) SCPU and the ASUCPU.

AZ73UHCPU
Kem {8-/32-axis specification) SCPU A3UCPU
Main base unit A275B, A278B A32B, A35B, A38B
AG5B, AG8B
Extension base unit for SCPU (A55B, AS8B cannot be used) AB5B, AGBB, A5S5B, AS8B
for PCPU A255B, A268B -
for control AB1P, AB2P, AG3P AB1P, AB2P, AB3P, ABSP
Power supply module
for servo power A230P -
sequence instructions 22 22
Instruction types ;ziizﬁ%%:}anm 252 249
dedicated instructions 204 204

Total 2048 points for sequence control

and positioning control 2048 points for sequence control

No. ¥O points

Total 8192 paints for sequenbe control

internal relay/latch relays and positioning control

8192 points for sequence control

® . Total 8192 points for sequence control .
O
3 Data registers and positioning control . 8192 points for sequence control
a
Special relays for positioning control MB073 - M9079 it
Specialregisters | for positioning control D8180 - D9199 -

Oniy sequence control data registers are
latched. Positioning control registers not DO -D8191
latched even if set in latching range.

Data register latching range
(from parameter latch range setting}

| POINT|

(1) Positioning control internal relays are not latched at power off.
Although the set M, L, and S device symbols set in the parameters are dis-
played on the peripheral device, devices set as L (latch relay) are not latched
in the event of a power interruption.

The applications of the A3UCPU DSFRP and DSFLP instructions are different for the A273UHCPU
{8-axis specification), as shown below.

Instruction Application
DSFRP* Servoprogram start request instruction
DSFLP” present value change, speed change instruction

* The changes do not apply for the A273UHCPU (32-axis specification). The DSFRP and DSFLP
instructions remain as the conventional shift instructions.
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2. SYSTEM CONFIGURATION

The following three basic system configurations are possible with the motion

controller:
(1) System configurationwith ADU .. ... ... ... ... ..t Section 2.1
(2) System configuration with external amplifierunits ................ Section 2.2

(3) System configuration with both ADU and external amplifier units ... Section 2.3

/\ CAUTION

/N Configure safety circuits external to the controller or servo amplifiers if their abnormat operation couid
cause axis motion in a direction other than the safe operating direction for the system.

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

/A Setthe pafameters to values appropriate for the controller, servo ampilifiers, servomotors, regenera-

tive resistor types, and system application. The protective functions may not work if the parameters
are set incorrectly.
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2.1 System Configuration with AC Motor Drive Modules

This system controls servomotors not exceeding 600 W capacity with AC motor drive
modules (ADUs). The number of controlled axes is as follows:

(AZTBUHCPU (8-axis specification) ..... 8 axes max.
A273UHCPU (32-axis specification) ... 16 axes max.

The motion modules, control power supply modules, and I/O modules for MELSEC-A
Series PCs can be mounted on the main base unit and motion extension base units.

2.1.1  Overall configuration

(1) Using A273UHCPU (8-axis specification)

Mai basa unt
| Regonarstive coslitor
{A270BATCBL [ }*1 A S'M,Mm Er;nmﬂw stop 1 uni max
iny
Batiary unkt =
connedior £ 3
eable gg &
a *
- iz S
“ 82 S AC motor
[ —— crive module
I Battery nit | | 8 oxes max.
Motion axtension |_ o aid
dedicaied hop gt
conaech 2
PC axtansion b et
. Sarvo external Dynamle brake
dedicated connactor sgnsl module commend
Motion exisnsion bace
connector cabde (ACCIB) * Slop signal
v Uppatiiowar Bmit
= Near-zero point dog
- Speadipositeon switching control
e rr—— Dynanic brake
‘El
kanusl pulse peoeatorf
| ynchionous ancader moduke
Motion extenslon bagae unit
- Manual puise generator
+ Tracking input
" Uimit switch outplt module
MELSEC-A
— series U0
modele
e AZT1OVP

REMARK

(1) *1: Requiredifa servomotorwithabsolute position detectoris connectedto anADUorifasynchro-

nous encoderis connected tothe manualpulse generator/synchronous enceder module, See
Section 2.8.
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{2) Using A273UHCPU (32-axis specification)
Main base unit
. P .
(AZ70BATCBL ) *1 l Sorvo power e o stor & units max.
Supply module input
Battery unit =1
connactor 52 &
cable % 'g E
o 2
” T )
E a’ (=]
“1 &2 £ AC motor
-3 — driva module
Battory unkt 16 axes max.
R {Main base unit +
oxtonsion base unit)
Emergency
Motion extension p
prra
connector
PC axtension S i e— Dynamic beaks
dedlcated connector Servo external command
signal modute Electromagnetic
brake command
Motion extansion base
connector cabla (ACI T 1B} Max. 4
modules.
- Stop sigea!
« Upparflowsr limit
= Near-zero point dog
- Spesdiposiion switching contral
b Dynamic brake
i ot
1
1 Max. 4 module
1 "2
1 - . . Manual pulse
| m:x:)enmsm base unit p— symch "
1
I
+ Manual puise generstor
« Synchzonous encoder
* Teacide Inpit
‘U — Lienit switch oustput module
Max. 4 modhls
MELSEC-A
o Serise IO
module
— A271DVP

(1) *1: Required if a servomnotor with absolirte position detector is connected to an ADU or if a synchronous

{

encoder is connected to a manual pulse generator/synchronous encoder module. See Section2.8.

2) *2: BV2z2: A m;aximum of 4 manual pulse generator/synchronous encoder modules can be connected
inthe VIRTUAL mede. Upto3inputs can be used per module for manual pulse generator operation
of virtual servos.
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2.1.2 Cautions on system configuration

1

(3)

(4)

(5

®)

A maximum of 8 servomotors with the A273UHCPU (8-axis specification) or 16
servomotors with the A273UHCPU (32-axis specification) can be controlied using
ADUs.

Select the ADUs to match the capacity of the servomotors used, as follows:

ADU Model Name | Applicable Servomotor Capacity

A221AM-20 HA-MH Series: 100 W max.
HA-FH Series: 200 W max.

AZ211AM-20

AZ29 AM-20 600 W max.

The servo system CPU, controf power supply module, and the modules
listed below can be mounted on the main base unit.

in addition, the modules listed below can be mounted on motion extension
base units.

The mounting positions of the following modules on the main base unit and
motion extension base units are unrestricted.

(a) ADU

(b} Dynamic brake module

{c} Manual pulse generator/synchronous
encoder interface module

(d) Servo external signai modules

(e) Servo power supply modules

(fy MELSEC-A Series I/O modules*

Refer to Section 2.9 for
module model names.

Use a PC extension base unit when a MELSEC-A Series O module cannct be
mounted on the main base unit or motion extension base unit, or when a MELSEC-
A Series special-function module is used. See Section 2.5.

Encoders connected to the ADUs can be individually selected as an incremental
encoder or absofute encoder to match each motor,

If an absolute encoder is used, a battery unit must be connected to the main base
unit to back up the stored absolute position values. See Section 2.9 for details of
battery unit model names.

A servo system using ADUs requires two power supplies: a control power supply
and a servo power supply.

* Use a MELSEC-A Series PC power supply module (A61P, A62P, or A63P) as the
control power supply. See Section 6.3 for information about selecting the control
power supply. '

* Use an A230P power supply module as the servo power supply. Connect the
Pand N terminals of the power supply module to the P and N terminats of each
ADU with cables.

REMARKS

(1) * 1 Set the VO numbers of the /O modules mounted on the main base unit and motion extension base
units using the servo control system settings.
Set /O numbers greater than the /O numbers used by the PC extension base unit.



2. SYSTEM CONFIGURATION -

(7)

8

@)

l_ Main base unit
>
[
| 3 o | A27sun
g _§ CPU
&E
Mation extension “x -
base unit connector Motion extension
cabla kel T "base unit | Up to 255 points can be controlled using
I [ MELSEC-A Seriss /O
[ r 3 Al
2
=
g -]
&E

A230P power supply module contains no internal regenerative resistor.
Connectthe optional regenerative resistor specified in Section 5.6.5 to the external
regenerative resistor terminals (P and C).

The regenerative resistor is also used for voltage discharge across the P-N termi-
nals when an error occurs or the CPU is reset.

Cautions regarding A230P power supply module corifiguration when an
A273UHCPU (32-axis specification) is used.

A maximum of four servo power supply modules can be used.
Make the following settings using the SW2SRX-GSVOTIPE peripheral sofiware
package system set-up functions.

(a) Servo power supply module system settings

tse a system number (G to 3) to set whether an ADU, dynamic brake module,
or servo external signal module is connected to the servo power supply.

*System restrictions

No.

Module Qty Caution

The total current for all axes at a simultaneous start,
calcutated by the following equation, must not exceed 30
A {AZ230P rated output}).

Totat current for all axes (A) =

5 motor rated X load torque {kaf.cm) x actual motor soeed (r/min)
currant {A} rated torque (kgf.cm) rated motor speed (r/min}

» [f the modules controt 2 axes, set a system number for
each module.

AC motor drive
module

AZ11AM
[A221AM]
A222AM

16 modules max.
{16 axes max.}

Servo external
signal module
(A278LX)

« System setting required only if A278LX is set to use motor

1 module braking or dynamic braking.

* A278LX is required if A240DY is used. A240DY canbe

Dynamic brake
module
{A2400Y)

. As required for
number of axes
{4 axes/module)

instalted externally: it does not need to be mounted on
the base.

Set A278LX to use motor braking or dynamic braking.
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REMARKS

(1) itis not necessary to mount all modules in a system on the same base.

{2} Theexternalsignal (axis number)settings of the servo externalsignal moduleis independent ofthe
system setting. [tis not necessary to set axis numbers in the same system.

* System control according to system setting

* Maincircuitcontactor ONFOFF control toturn servos ON or OFF forallaxes. Enable/disablecon-
trol of dynamic braking. Enable/disable control of motor braking.

« Maincircuit contactor ON/OFF control to input or reset external emergency stops. Enable/dis-
able control of dynamic braking. Enable/disable control of motor braking.

+ Regenerative error checking
+ ADU servo error processing (servos OFF at all axes / servo OFF at error axis)

(b) ADU servo error processing setting

The way an ADU axis servo error is processed can be set tndependently for

each axis.

Setting

Control Details

All system axes off
{default}

= It a servo error oceurs in any ADU axis, the servo OFF status is
established for alf axes in the system.

2 | Only error axis off

» The servo OFF status is established only for the ADU axis where the
servo error accurred, Other axes are unaffected.

+« However:

(1} i one module controls 2 axes, the servo OFF status is established
for both axes when a servo error occurs for one axis.

(2) The servo OFF status is established for all system axes if any of
the following servo errors occurs:
Qvercurrent (2032)
Low voltage (2810}
Over-regeneration (2830}
Overvoltage (2833)
Overheated amplifier power supply (2847)

{c) External regenerative resistor setting

Set the modei name of the external regenerative resistors connected.
An external regenerative resistance must be connected.
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{9y Wiring systems when an A273UHCPU (32—axis specification) is used.

Followingthe wiring guidelines below if systems are set with different system numbers.

(a) Wiring AC motor drive modules to A230P servo power supply modules

Connect separate cables for each system for the 300 VDC supplies (terminals P, N)

from the A230P servo power supply modules to the AC motor drive modules.

X
I’
A222 AZ22 A222 A230P
AM-20  |AM-20] | |aM-20
P pe P pw
o _ N Ne— | Ne— | e
2) (1) (1) 13 8 : toasted-pair cable
‘\ ) P Figures in parentheses ()
Base unit é the set system numbers,
222 A222 A236P
AM-20 AM-20
pe -l pe
_______ N— N— N
{2) (2} @

A\ Do not connect 300 VDC cables from one system number to a different system number as this may
damage the modules or cause the protective functions fo fail.
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Wiring Examples

System 1

AJTELX

1)

eout [

(by Wiring servo external signal medules (A278LX)

Separate connections are required for each system for dynamic brakes and

- electromagnetic brakes controlled by dynamic brake and electromagnetic
brake control outputs.

0B |y

BRAKE LN D

BRARE COM [
wuy [&
DC246 [€D

R

AB2P or 24 VDG
Power supply

28/—-"
23
EEEE

A27BLX
DBOUT
BRAKE
to ADU
Uvw
bha
o { [ servo
1) u e .
f a0
@ T om
v
FI $
I

24 VOO power supply

-2V
COM

con— |

Servo motor
&leciromagnete
begte

)

DBOUT and BRAKE are connected to the motors and
electromagnetic brakes driven by AC motor drive modules
with the same system setting.

o ADU
uvw

A278LX I I [ ig:’
@ - (_D
. 2 M
T
B our
oBCoM
o ]
BRAKE COM
ocuy
ocaG L

AB2P or 24 VOC
powar supply

24V

Come

24 VDG power supply

Serve motor
electromagnetic
brake

2)

Figres in parentheses ()
indicate the set system numbers.
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2.2 System Configuration with External Amplifier Units

This system controls servomotors with external amplifier units. The number of con-
trolled axes is as follows:

(A273UHCPU (8-axis specification) ... .. 8 axes max.
A273UHCPU (32-axis specification} ... 32 axes max.

The motion modules, power supply modufes, and /0 modules for MELSEC-A Series
PCs can be mounted on the main base unit and motion extension base units.

221 Overall configuration

(1) Using A273UHCPU (8-axis specification)

Mamn base unit
I v Serve axtemal
Motion extansion signak module
deckcated connector -
- [N
1 31 o
83| &
= o
J 2z | % + Sop aigowl
s S = Upparfiowsr imid
on % * Hoar-zeco point dog
& .
- nwitehing cosrol
hotin L
cable (total fangth 3G m ma ) fﬁwm
PATHBUS IR IZHBUS ] M-A)
e 55Cmwork 1 | Msnual pulte genersitot!
| | o synchronole sheoder moduls
Extamal marve
R-H-EB/M R~ -B/MR-12.8)
Motion s | R ¥

basa connacior cable
welX\) ‘ ! s « Mot pides
genersior
+ Synchionout sotodes
* Tmeking nput

Tarmeraton 2
Pohibor

— Limit pwitch cuiput module

v |
Wotion bass unk
— ATDVP

REMARKS

(1) *1: A maximum of eight axes can be controlled using only external servo amplifiers. Only SSC
network 1 can be used. A battery unit is required if a servomotor with absolute position detector
is used or if a synchronous encoder is connected to themanuat pulse generator/synchronous en-
coder module. See Section 2.8.

{2) *2: The termination resistor must be connected after the last external amplifier unit.
Noterminationresistor is required for some servo amplifier types if a servomotor with absolute
positiondetectoris used orif asynchronous encoderis connectedto the manuaipulse genera-
tor/synchronous encoder module. See Section 2.8.
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{2} Using A273UHCPU (32-axis specification)

— Main base unk
Mobion axienzion . =1 Sarvo axtedal signe module *1
Gedicatad §2 8
connector ~ 2 £ |
Mzs| ¢
Ujss] ¢ : Sip s
5 «  Upperiower imk
= Nesr-zero point dog
«  Spaedipostion swiching contral
L Emergoncy stop *1 4 modulas max.
nput
Motion axtension basa
SORNBtoE VaLib SSC network 1
e (OO.) Motion net Extomat [ &
VO lwﬁh
m fangth Tl (MRHBMR-BAMR-J2B) 3
(R-HBUSIM Manus! poise genecaton]
MMR-ZHBUS [CIM-AY | : I SYNERTONOUS SaSs! Modkle
\
SSC network 2
- L : Menuelf pulsa generstor
| — mn-wm‘).goqu-a) * Teacking input
1
* Llo-e!
i
1 SSC nwtwork 3
. '1
: L M'Ruammmlmamm-a) Umitswichoulput module  *2
| I : : I *2 4 moduley max.
SSC network 4
Extomal sarve amplifor “
{MR-H-B/MR--EMR-J2-B) MELSEC-A Setes U0 module
2
Tearrvination rekidor
AZTIDVE
\ Wollon stecsion base unit (1 1o 4)
REMARKS
{1) "1 Amaximumof32 axes canbe controfledusing only externalservo amplifiers: amaximumof 8 axes
for each SSC network.
A battery unitis required if a servomotor with absolute position detector is used orifa synchronous
encoder is connected to the manual pulse generator/synchronous encoder module. See Section
2.8.
(2) *2: Thetermination resistorforthe endof the SSC network must be connected after the last exter-
nal amplifier unit.
No termination resistor is required for some servo amplifier types if a servomotor with absolute
positiondetectoris used orifasynchronous encoderis connectedto the manual pulsegenera-
tor/synchronous encoder module. See Section 2.8.
(3) *3: SVZ22: A maximum of 4 manuai pulse generater/synchronous encoder modules can be con-

nectedinthe VIRTUAL mode. Upto 3 inputs canbe used permodule for manual pulsegenera-
tor operation of virtual servos.

2-10



2. SYSTEM CONFIGURATION -
2.2.2 Cautions on system configuration

(1) A maximum of 8 servomotors with the A273UHCPU (8-axis specification) or 32
servomotors with the A273UHCPU (32-axis specification) can be controlled using
external servo amplifiers.

{2) The servo system CPU, control power supply module, and the modules listed be-
low can be mounted on the main base unit.

In addition, the modules listed below can be mounted on the motion extension base
units.

The mounting positions of the following modules on the main base unit and motion
extension base units are unrestricted.

{a) Manual pulse generator/synchronous

enceder interface module Refer to Section 2.9 for
{b) Servo external signal module module model names.
{c) MELSEC-A Series I/O module*

(3) Use a PC extension base unit when a MELSEC-A Series /O module cannot be
mounted on the main base unit or motion extension base unit, or when a MELSEC-
A Series special-function module is used. See Section 2.5.

(4) Use a MELSEC-A Series PC power supply module (A61P, A62P, or AG3P) as the
control power supply for the servo system CPU.

(1) *: Setthe /O numbers of the /O modules mounted on the main base unit and motion extension
base units using the serve control system settings. Set!/O numbers greater thanthe /O num-
bers used by the PC extension base unit.

2-1



2. SYSTEM CONFIGURATION : :
“'
2.3 System Configuration with AC Motor Drive Modules and External Amplifier Units

This system controls servomotors with ADUs and external amplifier units.
The number of controlled axes is as follows:

A273UHCPU (8-axis specification} ... .. 8 axes max.
A273UHCPU (32-axis specification) ... 16 axes max.

The motion modules, power supply module, and IO modules for MELSEC-A Series
PCs can be mounted on the main base unit and motion extension base units.

2.3.1  Overall configuration

{1} Using A273UHCPU (8-axis specification)

Mals base wnit
worcrarcm ENy 2y Serve powae Fagenerative reislor
"‘"‘ Supply modkde Emargoncy siop input
Battery unt e 2
coanadtor £5 ©
cablo i% £
E F
— ‘%E é"‘ -
AL motor
=2 : 3 —1  avemodul
I Battory unit l
1
Moatlon
dedicatsd Emaigency stop
/ B
Motion net . S Servo extemal Cyrvmic brake command
cable {lotal length [Exbamal sorvo amptier *1
30 mar.) R enn s emar-r28)| =2 sgnal modube Bectromagnetic brake command
MR-HBUST M
MRJZHEUSIM-A) X
_@—@_J * Sup ksl
= Uppetfiowsr imit
* Hear-zam point dog
Terminstion 3 . oeoftrol
switching.
}— Dynaric braks
modue
Manuas! putss gensraten’
encoder module
-H M o
\ * Fracking input
Motion extension base unit
MELSEC-A
Secies VO module
AMDVP
REMARKS

(1) "1 : Amaximum of eight axes can be contralled using AC motor drive modules and external servo
amplifiers. '

{2) "2: Abattery unitis requiredif a servomotor with absolute position detectorisused or ifa synchro-
nous encoder is connected to the manual pulse generator/synchronous encoder module. See
Section 2.8. -

{3) *3: Theterminationresistor mustbe connected after thelastexternal amplifierunit. Notermination
resistor is required for some servo amplifier types if a servomotor with absolute position detec-
toris usedorifamanual pulse generator/synchronous encoderis connected. See Section2.8.
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2. SYSTEM CONFIGURATION

{2) Usirig A273UHCPU (32-axis specification)

{(A270BATCBLO) *2 Main base unit
Battory unt -~ Servo powar Rex i i
- » =
connector Gable: g é g supply module Emergency stop input
28 5
] 2
v 2 %
. Battery unit l M
Motion X AC motor
dedicatad drive module
Emargency
connector I—w m
S5C network 1
Extemal sorvo amplfier hid
(MR-H-B/MRJ-B/MR-J2-B) 2
. Servo exdemal E:emmagneb'aksc e
Motion not signal mocule - command
cablo {total Jength
30'm max ) SSC nabtwork 2
{MR-HBUS] M}
| MRZHBUSCIMAY | b termal somve senpiior 1 Max. 4
{MA-H-BMR-BMR-22-8) 2 module « Stop signal
| ¢ Upperfower limit
* Near-zero point dog
1 »  Speediposition switching control
1 .
i 5SS network 3
Extomal sorvo sempifar "
! T MRHEMR-FaMRJ2.B) | 2 Dynaic brake
| module
‘ Lo-@-
Max. 4 modute
SEC natwork 4
“
Extamal sorvo amplifier :1
(MR-H-B/MR-I-BMR-J2.8) 2 Manua! pulse genratoer/
I ] SYNChIONOUS encorder modulr
Temnination * + Manual pulse generator
resistor * Synchronous encoder
+ Tracking input
MELSEC-A
I"I - Series IO module
Motien extension base units {1 to 4) ASTIDVP

[ REMARKS|

(1) *1: Amaximum of 32 axes can be controlled using AC motor drive modules and external servo
ampilifiers. Amaximumof 16 axes canbe controlledusing AC motor drive modules, i.e. amaxi-
mum of 16 modules. A maximum of 8 axes can be controlled in each SSC network.

(2) *2: Abattery unitis required if a servomotorwith ébsolufe position detectoris used orif a synchro-
nous encoder is connected to the manual pulse generator/synchronous encoder module. See
Section 2.8. .

(3) "3: lfan SSC network contains MR-H-B/MR-J2-B amplifiers only, a termination resistor must be
connected after the last external amplifier unitin the SSC network. No termination resistor is
required for some servo amplifier types if a servomotor with absolute position detector is used

- orif a manual pulse generator/synchronous encoder is connected, See Section 2.8,

{4) "4 : SV22: Amaximum of 4 manual pulse géneratorlsynchronous encoder modules can be con-
nectedinthe VIRTUAL mode, Upto 3inputs canbe usedpermodule for manual pulse genera-
tor operation of virtual servos.
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2. SYSTEM CONFIGURATION- -
L ]

2.3.2 Cautions on system configuration

1

(2)

(3)

(4)

(8)

(6)

)

A maximum of 8 servomotors with the A273UHCPU (8-axis specification) or 32
servomotors with the A273UHCPU (32-axis specification) can be controlied using
ADUs and external servo amplifiers.

Select the ADUs to match the capacity of the servomotors used, as follows:

ADU Model Name | Applicable Servomotor Capacity
HA-MH Series: 100 W max.

A221AM-20 HA-FH Series: 200 W max.
A211AM-20
ADDOAM-20 600 W max.

The servo system CPU, control power supply modute, and the modules listed be-
low can be mounted on the main base unit.

In addition, the modules listed below can be mounted on the motion extension base unit.
The mounting positions of the following modules on the main base unit and motion
extension base unit are unrestricted.

(a) ADU

(b) Dynamic brake module

{c) Manual pulse generator/synchronous
encodet interface module

(d) Servo external signal module

{e) Servo power supply module

{f} MELSEC-A Series I/O module*

(@) A271DVP

Refer to Section 2.9 for
module model names.

Use a PC extension base unit when a MELSEC-A Series /O module cannot be
mounted on the main base unit or motion extension base unit, or when a MELSEC-
A Series special function module is used. See Section 2.5.

Encoders connected to the ADUs can be individually selected as an incremental
encoder or absotute encoder to match each motor.

if an absolute encoder is used, a battery unit must be connected to the main base -
unit to back up the stored absolute position values. See Section 2.9 for details of
battery unit model names.

A servo system using ADUs requires two power supplies: a control power supply
and a servo power supply.

{a} Use a MELSEC-A Series PC power supply module (A61P, A62P, or A63P) as
the control power supply. See Section 6.3 for information about selecting the
control power supply.

{b) Use an A230P power supply module as the servo power supply.
Connect the P and N terminals of the power supply module to the P and N
terminals of each ADU with cables.

A230P power supply module contains no internal regenerative resistor.

Connect the optional regenerative resistor specified in Section 5.6.5 to the external
regenerative resistor terminals (P and C).

The regenerative resistor is also used for voltage discharge across the P-N termi-
nals when an error occurs or the CPU is reset.
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2. SYSTEM CONFIGURATION

”
(8) A maximum of four servo power supply modules can be used with an A273UHCPU
(32-axis specification). ‘

Servo power supply module system settings are required if a servo power supply module,
ADU, servo external signal module (A278LX) or dynamic brake module (A240DY) is used
with the A273UHCPU (32-axis specification). See Section 2.1.2(8} for details.

REMARK

{1) " : Setthe /O numbers of the /O modules mounted on the main base unit and motion extension
base unit using the servo control system settings.
Set /O numbers greater than the HO numbers used by the PC extension base unit.

) 2-15



2. SYSTEM CONFIGURATION . -
]

2.4 Connecting an External Servo Amplifier Unit

This section describes how to connect an external servo ampilifier unit.

The connected motion net cable and termination resistor differ according to the type of
external servo amplifier. Refer o the examples below when connecting the external
serve amplifier unit.

The model name for each mation net cable and termination resistor shown in the dia-
grams is given in the table below.

Name Model Name Symbol in Diagram Description
To connect A273UHGPU to MR-H-BIMR-J-B, and MR-H-B
MR-HBUSLIM === /MR-J-8 10 MR-H-B/MR-J-B |
Motion Net Cable | MR-J2HBUSOIM [ﬂmnnnnm{:] To connect MR-J2-B to MR-J2-B

MR-J2HBUSOIM-A H Loﬁc_ggrlgct AZ273UHCPU to MR-J2-8, and MR-H-B/MR-J-B to
o | MR-T™ il For MR-H-B/MR-J-B
Termination Resis-
tor -
MR-A-TM . For MR-J2-B

(1) MR-H-B Configuration

AZTIUHCPU MRH-D MR-H-B MR-HB Termination resistor
(2) MR-J-B Configuration

AZTIUHCPY MR-HB MR-3B MR-J-B Terminstion resisior
(3} MR-J2-B Configuration

A273UHCPU MR-128 MR-J2-B MR-J2.B Tetmination esistor

(4) MR-H-B and MR-J-B Configuration

A2TIUHCPY MR8 MR-H-B MR-J-B Tecmination casittor

ald

:
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2. SYSTEM CONFIGURATION -

{5) MR-J2-B and MR-H-B Configuration

AZTIUHCPU MR-J2-B MR-12-8 MR-H-B Tatmination resisior

"
"
i
i

A2T3UHCPU MR-J2-B MA-HB MR-J2B Tonmination resisior

(6) MR-J-B and MR-J2-B Configuration

A2T3UHCPY MR~HE MR~Z-E MR~H8  Termination resisior

A273UHCPL MR--B MR-HB MR-J2-B  Termination resiskr
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2. SYSTEM CONFIGURATION

o

2.5 System Configuration with PC Extension Base Unit Connected

A PC extension base unit can be connected to the servo system CPU.

The PC extension base unit can be connected to the system configurations described
in Sections 2.1 t0 2.3.

2.5.1  Overall configuration

./Mdnbuemu
z
31 G
i =
22| =
83 £
@
I L..F\ .
Mokion xdonsd PC axiension dedicaled conneciar
dadicatad connacior
PC sxtanslon base connactor cable
{asrecCIN)B)
( PC extonsion boso unit
» ' O module
&
anke
13
aE
Specisl funcion.
medle
7 bates max. | PC extansion base connector cable
(Ac By

—
[
3

Pawer supply

moduls
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2. SYSTEM CONFIGURATION

2.5.2 Cautions on system configuration

{1) The following extension base units can be used as the PC extension base unit:
. A62.B, ABSB, ABEB ....... A maximum of seven units can be connected.

An extension base unit not requiring a power supply module cannot be used.

{2) The extension stages of the PC extension base unit can be set from stage 1 to
stage 7.

{3) The first I/C number for extension étage 1 is as follows:
{a) Using A273UHCPU (8-axis specification)

If the servo system CPU OS model name is SV13, the I/O numbers start from

X/Y100. The 1792 points from X/Y100 to X/Y7FF can be used.

If the servo system CPU OS model name is SV22, the IO numbers start from

X/Y180. The 1664 points from X/Y180 to X/Y7FF can be used.

The 128 points from X/Y100 to X/Y17F can be designated for use by the user

in the REAL mode by setting 32 points/vacant slot for slots 0 to 7 during ¥O
" allocation from a peripheral device.

(by Using A273UHCPU (32-axis specification)

The I/O numbers start from X/Y80. The 1920 points from X/Y80 to X/Y7FF
can be used. ‘

However, the first I/O number can be set to X/Y0 by I/O allocation, permitting
use of the 2048 device points from X/Y0 to X/Y7FF.

{4) Any MELSEC-A Series /O module or special function module can be mounted and
used on the PC extension base unit. '

Sequence control by an A273UHCPU (8-/32-axis specification) is identical to se-
guence control by a MELSEC-A Series ASUCPU, except for the differences de-
scribed in Section 1.2.

If a special function module is used, all references to “A3UCPU"” in the manuals for
special function modules also include “A273UHCPY (8-/32-axis specification)”.

{5) Using A77GOT-85 or AB70GOT graphic operation terminal

For a bus connection, at least one vacant slot {32 vacant points) is required on the
extension base unit. _

Bus connection is also possible if a vacant extension stage exists but the 1/O num-
bers must be allocated before the motion main base or motion extension base /O
numbers,

/A CAUTION

A\ The total length of the extension cables must not exceed 6.6 m.

REMARK

{1} See Section 2.5.3 and Chapter 7 for details about the PC extension base unit,
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L

2.5.3 Basic system configuration with /O modules mounted

(1) Owerali configuration

{(a) A273UHCPU (32-axis specification)

A275B A2TEB moton basa unit
- 400410420 430 | 440 | 450{460 | 470
°A273UH1ohh|osototom
N -§ #| crPu #laselasriaar]ese|seriare *In this example.sach slot
doFf4 - contains a 16-point modide

Extonsion ]

SBF |AOF {4AF [4BFACF UDFUEF P4FF)

AB5B PC extension base unit
——rmor—a
280{290|240 2801200 200,2E0]2F0}
to

§ tolto]to|is witlo!l

%100 1161201130140 1501160 | 170
El

L1k 1R 12F | 13F 147 f1sF | 16F {177

I
0
=]

28F | 20F | 2AF | 2BF [2CF{ 2DF 2EF | 2FF)

T
ABSE PC extension base untt ABSE PC sxtenslon base unit
o »| 180|490 110 1E0]1CO}100]1€0) 1FO) 5 2{300]3t0faz0| 330{340] 350|360 370
§=womroeotom:no:m: ESjte|w|ef|o|t|o]ln
ma“ "1 prorl1ar|1erf1cr(10FlER 1P ﬂlF“ 130 |a1r|a2r | ase| sar|asF [s6F [a7F

|

A5D% PG base unk ASSE PC axtention bass unit
a g 5 xf200f210{ 220|250 240f2s0}zs0[270 ., |s60]3s0[3a0]sae}acofa0afse0faro
4 Eat|ltw|tofo|toltoito]to gzlolohhlotomb
E E ~ M Bloor|asrisor| 2ar 2arfosr] 2 fore OO 3aselaor arlserlacrlanelser e
7]

Max. extension stages | PC extension stages: 7; motion extension stages: 4
Max. I/0s 2048 points :

{1} Only the following types of extension base units can be used: AB2E, ABSB, ABSB (with control power supply).
{(2) The total length of the extension cables must not exceed 6.6 m.

(3) A maximum fotal of 256 /O points can be controlled with MELSEG-A Series I/O modules mounted on the
motion main base unit and motion extension base units.

Restrictions {4) Special function modules cannot be mounted on the motion main base unit or motion extension base units.

{8) The refresh lag when O modules are used on the motion main base unit and motion extension base unit is
as follows,

« . Normal : approx. 20 to 30 ms

» Max. : approx. 100 ms (for constant speed contral instruction execution of all axes)

{1) The /O numbers are allocated after the YO numbers of the PC extension base unit.
Allocate the I/0 numbers of the IO modules mounted on the motion main base unit and motion extension
base unit greater than the /O numbers of the PC extension base unit. Allocate /O numbers using system
VO number set-up from a petipheral device.
allocation The PC extension base unit allocation is conducted automatically by the servo system CPU.

{2) The first I/O number is X/Y80.
(3) See Section 2.5.3(3) for information on I/O allocation using a peripheral device.




2. SYSTEM CONFIGURATION

{b) A273UHCPU (8-axis specification) - SV13

A2755,A2TBB motion basa unit

mmrsno!teohpo!
tojofic]|te

* In this example sach slot
AFIABFCRADF4EF]4FF

Ings 3 16-point module

550
to
S5F|

560|570
to | ta
S6F |57F

110 [120}138 1140 |150]150{ 176

HFH2F [ 13F | 14F J1SF 16F | 17F

300 base LNt
16| 1ADF1BOHCO| 1DO] 1EQ| 1FO

ABSBPCaxesienbase et
300]310| 320 §330 3401350, 360, 370}
i

il

toloftoito|to) ) %)
UNIT
I AB5B PC extension basa unit . ABES PC extension bate unit
mepm
L »]200|210]220}236] 240|250} 260 270] A . 5]s0]ae0]ano}aso}acolzno]aecfsro
§wwtotowm:w:m: 4 EHeiv|wiv|w|oin]e
ﬂ? @ Slasr

Powar

{

16F | $AF[1BF|1CF|1DF1EFHIFF

to
30F | 39F 32F | 33F | 34F | 35F | 36F | 378,
" PlaoF|21F JozF |2aF| 246 |25r 26 27 "UIF aoF |3arfaarfacr|sorfaer]are

""" _l

IE

Extension
stage d stage 7
NIT—y NIT—y
ASEB PC base unlt AB8B PC extenslon bass unlt
5 s 280{280 200 |smojocalonalo]zeg 5 oja0o]etofazotesofasofesolaco]azo
ESwitofto|t|t|t]|o]t £t Bt|ojofol{t|wie]e
—ODE #oara0r|2artonr |acr|zor[oer|2re -0 O i e i el i il

Max. extension stages

PC extension stages: 7; motion extension stages: 1

Max, /Os

1792 points

Restrictions

(1} Only the following types of extension base units can be used: AB2B, AG5B, AG3B (with control power supply).
(2) The total length of the extension cables must not exceed 6.6 m.

{3) A maximum total of 256 /O points can be controtled with MELSEC-A Series /O modules mounted on the
motion main base unit and motion extension base units.

(4) Special function modules cannct be mounted on the motion main base unit or motion extension base unit.

{5) The refresh lag when I/O modules are used on the motion main base unit and motion extension base units
is as follows.

+ Normal : approx. 20 to 30 ms
+ Max. : approx, 100 ms (for constant speed control instruction execution of all axes)

IO number
allocation

{1} The IJO numbers are allocated after the /O numbers of the PC extension base unit.
Allocate the I/O numbers of the O modules mounted on the motion main base unit and motion extension
base unit greater than the O numbers of the PC extension base unit. Allocate /O numbers using system
set-up from a peripheral device.
The PG extension base unit allocation is conducted automatically by the servo system CPU.

{2} The first YO number is X/¥ 100,
(3) See Section 2.5.3(3} for information on 1/0 allocation using a peripheral device.
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() A273UHCPU (B-axis specification) - Sv22

A2T5B,A2168 motion bate unit
500|540] 520|530 540| 550| 5601570
!2 mawbﬁobbb':oloto
El @] CPU rlsarfear|ssr * In this sxample aach siot
SOF |§1F |52 S56F15TF sl

A2688 motion axienclon base unit
5 saolsoosm scolsnolseo]so
gslclotn!nholototo
Extansion * 0 |* Sear|sorlsarfsar|scelsorlsee|ser
stage 1
INFT-
ASEB PG extension bass unit

180 [18011A011B0|1CO u0]1EO 1F0
!

Extansion
stage 5
ABEB PG axtansion basa unit ABSE PC extsnsionbaspynt
200| 2102201230 240|280} 260|270 . o|380|300]2a0f380]300] 300360} 3F0;
du|witin|n|win]t §=mmmbmm:te:m:
“l20F|21F | 22F f2sF | 24F 257 267 |27F “’ﬂl;l"'" 138 | 39F |3AF [3BF [ 3CF [3DF |3EF | 3FF!
Extension
stags &
NI 17
3 ABSE PC exterdaion bata unit ABEB PC axtengion base ynit
it e e
§ o |780|290]240|2B02C0[200]2E0] 20} 5 pi400]410|420{430) as0|250| ag0f 470
Hol|toftefortlo]c] I Hwolblo|le|t]o o]t
E —ﬂl;l“ 1267 20F |24F [28F (2GFi2DFl2EF 26 "‘ml.!“' 2l aorfarefuze|asr| rfasr |see|arr
L i+

7 8

Extonsion Extenmion
stage 4 stage 7
NIT: IT- .
ABSE PC extension base unit ABEE PC extension base unk
. {200]310|320)330]340|350 [as0|3r0 .. |4s0lascfeso]esolecolsvalsco]aro
EHwe|wloiv|w|o|o|. §=wtomrotam1o:o
O #aoefaielsarfsar]ace|ssrlacr |2 OO 3seleorlanr learlocrliorlerlars

Max. extension stages | PC extension stages: 7; motion extension stages: 1
Max. I/Os 1644 points

(1) Only the following types of extension base units can be used: AB2B, AG5B, AGEB (with control power supply).
(2} The total length of the extension cables must not exceed 6.6 m.

{3) A maximum total of 256 I/O points can be controlled with MELSEC-A Series O modules mounted on the
rotion main base unit and motion extension base unit.

Restrictions (4} Special function moduies cannot be mounted on the motion main base unit or motion extension base unit.

{5} The refresh iag when 1/O modules are used in the motion main base unit and motion extension base unit is
as follows.

+ Normal : approx. 20to 30 ms

« Max. : approx. 100 ms (for constant speed control instruction execution of all axes)

(1) The IO numbers are allocated after the I/O numbers of the PC extension base unit.
Allocate the /O numbers of the I/O modules mounted on the motion main base unit and motion extension
base unit greater than the I/O numbers of the PC extension base unit. Allocate IO numbers using system
HO number set-up from a peripheral device.
allocation The PC extension base unit allocation is conducted automatically by the servo system CPU.

(2) The first /O number is X/Y180.
{3) See Section 2.5.3(3) for information on I/C allocation using a peripheral device,

N
]
N
N




2. SYSTEM CONFIGURATION : L
“

(2) YO device allocation

{a) The servo system CPU has 8192 input (X) points and 8192 output {Y) device
points, from X/Y0 to X/Y1FFF. Ofthese, the 2048 points from X/Y0 to X/Y7FF
can be used for /O modules and special function modules mounted on the
base units. In addition, the devices from the last device used by the I/O mod-
ules and special function modules up to X/Y1FFF can be used as remote
1/Os handled as internal relays by the sequence program.

When an A273UHCPU (8-axis specification) is used, the positioning OS occu-
pies either 256 points or 384 points from the first device, so the I/O modules
and special function modules use the remainder of the first 2048 points.

(b) The /O device allocation ranges are shown below.

1) ' A273UHCPU (B-axis specification) - SV13

e s e § XYO0Q (0)
: Positioning 256 256
T treeas ens e et aabe s srareaas o ! ! X/YOFF (255) Input pOlntS output pOintS

-~ Yxviwgo @se) | T
/O point range
(max. actual 1/Os)
e 1792 1792
3 XIYTFF_(2047) | input points output points

X/YB00 (2048) F oo )
i Remote /O range

6114 6114
input points [output points|  x/Y1FFF(8191) ¥
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m-
2) A273UHCPU (8-axis specification} - SV22

. TXNG0G ™ (0)
384 384
XNY17F_(383) | input poinisiotput points
P —— X/Y180 (384)
:  lOpointrange
{max. actual /O0s) 1664 1664
T et 7§ XIYTEE (2047) | input points [output points

XPY800 (2048) & i e, .

6114 5114
input points output points  X/Y1FFF(8191) |

3) A273UHCPU (32-axis specification)

e — X/YO00  (0)

I/O point range i
{max. actuat IIOs)

For O altocation

. 2048 2048
y XIYTFF (2047) | input points |output points|

X/YBOO (2048)

6114 6114
input points |output points'  X/Y1FFF(8191) +

For an A273UHCPU (32-axis specification), the default vaiue of the first I/O device
number is X/Y80, so that 1920 /O devices from X/Y80 to X/Y7FF can be used.
However, by atlocating the first I/O device number as X/Y0, the 2048 devices from X/Y0
to X/Y7FF can be made available.

POINTS |

(1) if some of the actual I/O points are not used, the unused I/O points can
be used as remote [/Os.

{2) To make sequence programs and VO numbers easierto understand, use
of /O points from the start of the remote /O range is recommended when
using MELSECNET/MINI-S3.
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[P A ]

{3) /O allocation

{a) No /O allocation by peripheral device

1)

2)

3)

4)

S)

6)

The servo system CPU automatically applies /O numbers to the I/O mod-
ules mounted on the PC extension base units in the sequence that the ex-
tension base extension stage numbers were set, but independently of the
order in which the extension cables were attached.

The first /O number differs according to the CPU and OS used, as follows.
A273UHCPU (8-axis specification) - SV13 .. first /O number is X/Y100
A273UHCPU (8-axis specification) - 8V22 .. first /O number is X/Y180
A273UHCPU (32-axis specification) ........ first VO number is X/Y80

O numbers are alfocated on the assumption that each PC extension base
unit has 8 slots. Therefore, in a case where all base units except the last
stage is a 5-slot base unit, /O points for 3 additional slots are allocated (48
I/O points) before the /O numbers of the next PC extension base unit start.

Vacant slots in a PC extension base unit are allocated 16 points.

if extension stage settings are skipped, 16 points per slot are allocated for
8 slots in each of the skipped extension stages.

The /O numbers are set for the motion main base unit and motion exten-
sion base units using system set-up with a peripheral device, and are
made greater than the /O numbers of the PC extension base unitin the
allocations. -However, if no PC extension base unit is used but PC /O
modules are used with a motion main base unit and motion extension base
unit, the O numbers can be used from the first number. However, provi-
sion should be made in the /O number allocations for the future addition
of a PC extension base unit.

Always allocate /0 numbers in the sequence: {1)PC extension base unit,
A77GOT-S5 (bus connection) and (2) motion main base unit and motion
extension base units. However, YO numbers can be allocated freely be-
tween motion main base unit and motion extension base units because no
sequence is specified for /O number allocation.

"Motion main base unit
f

! @ |

Motion extension base unit PC extenstion base unit AT7GOT-85

@ ] 0 | [—| [0
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Allocation example for 8-axis specification, SV13 |
AZ2780 motion main basa unit
§ HIS 5 21s
o | o off i ofE gl e 3l
| rCToTo
E20 8 T0 L WY
fofelel]
1 2F 1 24F + 26F
L.l
AB58 PC axtansion base unit AZEEB motion main basa unit
H % =% 3|3 “T--E“.E H 5 2|z #ls % ul3
o ] | L [l
F-T T T T T -T-7T-9 F T T 4 T
P00 812G 1 40 ¢ 150 1 160 0 170 1 120 ) 190 ¢ 1270 1 280 1 A0 4 2RO 1 MDD
[o|w|w]w]e]lofo]n] Jefe]e]a]s]
T1F 113§ 14F & 15F & 18F » 17F ¢ 18F 0 19F 1 1 2ZF ) 29F 3 2AF 0 XOF 1 ZEF L
[ SO T T S T S | IO S T T T
ABSE PC axtension base untt
S
2
MHIH TS
T om0 | 10§ 100§ 160§ 200 |
nlelolels
(Rt I Tl Tt

(b) VO allocation by peripheral device {including /O allocation using MELSEC-
NET(ll) remote Q)

1) /O aliocation with a peripheral device offers the following functions.

*» Use designated instructions for special function modules
Registering the model name of a special function module at /O alloca-

tion aflows the special function module designated instructions to be
used.

» Reduction in I/O points occupied by vacant siots
The number of /O points occupied by vacant stots can be reduced by
allocating zero 1/O points to vacant slots. This can save 48 1/O points
if a A65B PC extension base unit is used, for example.

* 32, 48, or 64 I/0 points can be reserved for future system expansion.
The I/0 addresses for each /O module do not need to be changed if the
appropriate number of /O points is reserved, making the addition or
modification of sequence programs easy.

2} When allocating I/Os from a peripheral device, the A275B or A278B mo-
tion base unit must be allocated to match the OS, as shown in the table.

0s 1O Allocation First 11O Number

SV13 Allocate slots 0 to 7 as 32 pointsfvacant slot XY 100
B-axis specification | SV22, REAL mode Allocate slots 0 to 7 as 32 points/vacant slot XY 100

SV22, VIRTUAL mode | Allocate slots 0 to 7 as 48 points/vacant slot AIY 180
32-axis specification Allocate slots 0 to 7 as 0 points/vacant slot X0
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ification, SV13 |

is speci

Allocation example for 8-ax

AQTR0 motioh main bage und  (AR7EB)

L)
£
o
[=X
o]
-
o)
o wwow © D
vosop ¢ W
o  rwsw L
e wnpow m
w| e VouoK ‘G
i ANpow m-
Hnpow oo
Tl weron o= 1 =
v T P B o
w| e Cweszg [| HER 4
voroM - ——————- - M_.._
-————— wano  f| I
whna |1 I LR
of dee 1l gey mage |1 828 3 e
..... wane  [! i
B i [ Gl woter || BB 2
- E SIS - 3 it =
uiod-zg _.l ..... m e .ﬂ.w A |_ [}
o indu I 82 5 S| wesge [ BES [+
weegy {2 & z e ———— =
..... H 180 i m A W | rod
M H oty | H o
2 ] L 4
m Q . “gow =
.m wisen a
[+]
Aoons Addns. [<]
inngg g =
8 <
=
o | 2 o -~
I j "
rem--- b
' '
' '
[ -
t )
1 ] er
Lommm '
h ]
' '
' '
wane _| Sab 1_ nowno
wedgL | =T = wied-gg
nden ml.ml,ﬂ.._ e,
@l oweay | B2, & g
3 [P 4 gflote
&£ Indut HE- S =z I18¢n0
- od-g1 _ "~ = _ - uadg)
5 | AN | 5
- o w .,
1 wadzg m ok | m WOIRA
o o ——
5 wdu | $o% | m Inging
M sl H == H 21 weenr
HEE T HBEEE
14 raadg g Jaabg
e 5 F [=]
b o

*2 Allocating 32 points/ivacant slot allows a 32-point /O

module to be mounted in the future.
*3 Always allocate 32 points/vacant slot,
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2.6 System with Peripheral Device Connected

A peripheral device can be connected to the servo system CPU.

2.6.1 Overall configuration

/— Main base unit

-

* A30TU can be used if the servo system
} %—,% Servo a CPU 8V13 or 8V51.
8_.§ system S
S5 CPU | T
55 o~
Sa <
07 D
y Software
package
SWI] |SRX-
GSV][ ][ IPE
GSV13PE )
GSV22PE
RS-422
RS-422 " ! RS-232C BMPC e SWI[ ISRX-
cable RS-232C cable GSVI][]PE
converter . GSV13PE
( GSV22PE )

2,6.2 Cautions on system configuration

(1)

)

Use a software package compatible with the OS model name stored in the servo
system CPU. ‘

Each software package allows the creation of PCPU positioning data and pro-
grams, and SCPU sequence programs.

A RS-422 < RS-232C converter and RS-422 and RS-232C cables are required
to use an IBM PC computer.
Refer to the software package programming manual for details.

Bus communications are possible between the servo system CPU and A271DVP,
if used. Observe the cautions below when bus communications are used between
the A271DVP and servo system CPU.

{a) Bus communications are possible between one servo system CPU and up to
two A271DVPs. If 3 or more A271DVPs are used, bus communications are
possible with the two modules nearest slot O on the main base unit.

(b} The following software packages support bus communications with two
A271DVPs,
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No.

A271DVP 1

ATIDVP 2

O : Supported, X: Not Supported

1

Digital oscilloscope
{SwW2DVP-DOSCR)

Digital oscilloscope
(SW2DVP-DOSCP)

O

Digital oscilloscope
{SW2DVP-DOSCP)

Peripheral device software
(SW28RX-GSVOOPE)

QO

Peripheral device software
(SW2SRX-GSVIOPE}

Peripheral device software
(SW25RX-GSVODOPE)

X
{On-line functions)

REMARKS

(1) Mounting an A271DVP ina slotset as an unused slot during system set-up with the peripheral de-
vice software package (SW2SRX-GSVIIPE} permits bus communications with two modules.

{2) Mounting an A271DVP ina slotfor which a different module was set during system set-up with the

peripheral device software package (SW2SRX-GSVIOPE) causes a "lay error” but permits bus
communications with two modules.
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2.7 MELSECNET(ll) Data Link System and MELSECNET/10 Network System

Refer to the following manuais for details about networking with the servo system CPU.

MELSECNET(l), MELSECNET/B Data Link Systern Reference Manual .. .. IB-66350
MELSECNET/10 Network System Reference Manual (PC to PC network) .. IB-86440

The servo system CPU network is configured by mounting MELSECNET/10 network
modules and MELSECNET(!I) data link modules on the hase unit.

Up to four network modules or two data fink modules can be mounted. For a combina-
tion of network modules and data link modules, a maximum of four modules can be
mounted, including no more than two data link modules.

Hem

Configuration

Description

MELSECNET(II),
MELSECNET/B

{1) Net (I

(1) NET {I}) is configured by connecting

focal stations and remote 17O stations

(Max. 64 station} /

Y

Normal Network Normal
station MNo.

station

~

Nermal /
station

(2} Coaxial bus network

—

—

(32 max.)
Control Normal Normal —— Normat
station station station station
Network No.[ ] I I I

Coaxial cable

2::::: ) to a single master station to forma
(Max. 64 stations} / \ 2-tier or 3-tier system.
Romote 1710 i Local ) Net/B is configured by connecting fo-
station Tier 2 station cal stations to a master station.
T - /‘\ Net/B can be configured as a Net (if)
td tocal | Fiber-optic o %"er system.
station coaxial cable )} Link control is conducted by the mas-
/“ —————— \ ter station. (The link stops when the
Remote /O _ Local master station is down.)
station Tier 3 station
N e -/
"N Local :
| station '
(2) Net/B
{32 max.}
Master Local Local s _ Local
station station station T station
Twisted-pair cable
MELSECNET/10 (1) Fiber-optic toop network ) NET/10 is configured by connecting
{all stations normal stations to a single control sta-
AnUCPU or Controt Fiber-optic cable tion. if the A273UHCPU is made a
A2T3UHCPUL) station \</ control station, only a PC-to-PC net-

work ¢an be used with GSVOOP.
{(Remote /O stations cannot be con-
nected.)

Other networks can be configured by
mounting up to four network modules
at the control station or normal sta-
tions.

Link control is conducted by the con-
trol station when the network starts up
after all stations are turned on.

A normal station acts as a sub-control
station to continue lirk contro! if the
control station goes down after sys-
tem start-up. However, if the overall
system is shut down (by turning off
the power, for example), link control
will be established at the next system
start-up only if the control system is
normal.

Fig. 2.1 Basics of MELSECNET (ll) and MELSECNET/10



2. SYSTEM CONFIGURATION S . . .
L ________________________ ]

2.8 Connecting th'e Battery for an Absolute Positioning System

A battery unit is required if a servomotor with ébsolute position detector is used orifa
synchronous encoder is connected to the manual pulse generator/synchronous encod-
er module.

A MR-JBATObattery unit is required when using an AC motor drive module, a manual
pulse generator/synchronous encoder interface, or a MR-J-B servo amplifier. A MR-
BAT/AGBAT battery is required for use with a MR-H-B/MR-J2-B servo ampilifier.
Follow the appropriate procedure from (1) to {7} below to connect the battery.

(1) Using ADU or manual pulse generator/synchronous encoder interface
Connect 2 MR-JBATL] battery unit to the battery unit connector at the left of the
main base unit. _

,—— Main base unit

MR-JBATO I A273UH
" battery unit . D FW | CPU

ADU or manual pulse generator/
synchronous encoder interface
module
The baitery unit connected to the main base unit supplies power to an ADU or
manual pulse generator/synchronous encoder interface module mounted on the
main base unit or motion extension base unit.
Connect multiple battery units as shown below if the total number of ABS motor
axes controlled by the ADU or the number of ABS synchronous encoder axes con-
nected to the manual pulse generator/synchronous enceder interface module ex-
ceeds eight axes when an A273UHCPU {32-axis specification) is used.

16 axes max., cable: A270BATCBLJ)16

MR- MR- Main base unit
JBATS JBATS

32 axes max., cable: A2708ATCBLJ32

c3 co -
MR- . MR- . .
JBAT8 "JBATS Main base unit
MR- MR-
JBAT8 JBATS
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(2) MR-H-B Configuration

MR-H-8 MR-H-8 MR-H-B8

A2TIUHCPU

{3) MR-J-B Configuration

AZTIUMCPU MR35 MR-H8 MR-1B MR-JBAT(]

(Batory for MR-J8)

{4) MR-J2-B Configuration

MR~12-8  Tormination resistor

MR-J2-B MR-2-8

AZTIUHCPU

{5} MR-H-B and MR-J-B Configuration

A2TIHCPU - MR1B MR-HE MRALB MR-BATI]
WR.BAT,
ASBAT
batiery
(Battery for MR~}
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(6) MR-J2-B and MR-H-B Configuration

A2TIUHCPU MR~J2-B MR-J2-8 MR-H-B Temsination resitnr
MR-BAT, MR-BAT, MR-BAT,
ALEAT AGBAT ABBAT
Battory battary batiery

A2TIUHCPY MR-J2-8 MR-H-8 MR-J2-8  Temmination resistor

{7} MR-J-B and MR-J2-B-Configuration

ATUHCPY WR-1B MR-2-8 MR-48 MR-JBAT]
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2.9 Table of Equipment and Peripheral Devices in Servo System CPU Configuration

2.9.1  Servo system CPU component devices
Table 2.1 Servo System CPU Component Devices
Part Name Mode! Name Description
« CPU without data link functions
» Sequence memory capacity: 60 kstep
CPU CPU module A2T3UMCPU {(main: 30 kstep max., sub: 30 kstep max.)
» /O points for sequence control; 2048
+ Positioning program memory capacity: 64 kbyte
* To mount 5modules
Main b it A275B For motion modules, /O modules for
ain base uni A278B + To mount 8 modules MELSEC-A Series
{for mounting control power supply)
* To mount 5 modules .
_ Motion extension A2558 (no control power supply required) For motion modules, 1/C modules for
Base units | base unit AZ68B « To mount 8 modules MELSEC-A Series
{for mounting control power supply)
AGOB « To mount 2 modules
PC extension « To mount 5 modules For motion modules, I/O modules for
base unit AB5B MELSEC-A Series
ABSB * To mount 8 modules
{for mounting control power supply)
A3NMCA-0 No IC RAM
A3NMCA-2 RAM capacity: 16 kbyte
A3NMCA-4 RAM capacity: 32 kbyte
A3NMCA-8 RAM capacity: 64 kbyte
Memory cassette A3NMCA-16 RAM capacity: 128 kbyte
A3SNMCA-24 RAM capacity: 192 kbyte
Memory AINMCA-40 RAM capacity: 320 kbyte
A3NMCA-56 RAM capacity: 448 kbyte
A3NMCA-86 RAM capacity: 768 kbyte
IC RAM memory 4KRAM 4 kstep, mounted in ABNMCA-0
4KROM For 4 kstep memory cassette
EPROM memory 8KROM For 8 kstep memory cassette
16KROM For 16 kstep memory cassette

POINTS

{1) The RAM capacity of the ASNMCA-16 memory cassette is 128 kbyte, but
the capacity available for parameter settings is 96 kbyte. See Section
8.1.1 for details.

(2) The RAM capacity of the ASNMCA-24, 40, 56 and the ASAMCA-96
memory cassettes is 192, 320, 448, 768 kbyte, respectively, but the ca-
pacity available for parameter settings is 144 kbyte.. See Section 8.1.1
for details.
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Table 2.1 Servo System CPU Component Devices

Part Name Model Name Description
Servo power .
supply A230P ‘240 t6 342 VDC, 30 A output
AG1P Input: 100 VAC, output : 5VDC, 8 A

z:;)?; A62P Input: 100 VAC, output : 5 VDC, 6 A
modules | Control power 24VDC, 0.8 A

supply AG3P Input: 24 VDG, output : 5VDRC,8A

AGEP Input: 100 VAG, output : 5VDC,2 A {used only with PC extension
24 VDG, 1.2A base unit)
A221AM-20 2-axis control with 100 W max. (HA-MH Series) or 200 W max. (HA-FH Series) servo-
AC motor drive motor (Owupies 1 S]Ot)
module AZT1AM-20 1-axis control with 600 W max. servomotor (occupies 1 slot)
AZ22AM-20 2-axis control with 600 W max. servomotors {occupies 2 slots)

Dynamic brake A240DY For 4-axis dynamic braking '
{Motion Servo external A278LX From external inputs {upperfiower limit, stop, near-zero point dog, speed/position
modules | signal modute switching), outputs dynamic brake commands and mechanical brake commands

Manuai puise '

generator/ + Manual pulse generator and synchronous encoder interface with three inputs

synchronous A273EX

encoder interface + Three tracking inputs

rnodule

Man-rmachine

AZ7T1DVP DOS/V computer

‘| « Cable to connect A273UHCPU to MR-H-B/MR-J-B, and MR-H-B/MR-J-B to MR-
MR-HBUSCIM H-B/MR-J-B
= Cable length: 0.5 m (1.64 ft), 5m (16.4 fi) (total length 30 m (98.4 ft) max.)
. + Cable to connect MR-J2-B to MR-J2-B
Motion net

cable MR-J2HBUSDOOIM |+ Cable length: 0.5 m (1.64 ft), 1 m (3.28 ft), 5 m (16.4 ) {total length
30 m (98.4 ft) max.)

« Cable to connect A273UHCPU to MR-J2-B, and MR-H-B/MR-J-B to MR-J2-B

MR-J2HBUSTIM-A| « Cable length: 0.5 m (1.64 ft), 1 m (3.28 1), 5 m (16.4 ft) (total length
30 m (98.4 ) max.)
« Cable to connect 2 HA-MH/FH Series servomotor to ADU/MR-H-B, MR-J-B
+ Cable length: 5m {16.4 ft}, 10 m (32.8 ft), 20 m (65.6 1), 30 m (98.4 1)
+ Cabte to connect a HA-SH/LH/UH series servomotor to a servo amplifier.

« Cable length: 5m (16.4 ft), 10 m (32.8 ft), 20 m (65.6 1), 30 m (98.4 ft)

« Cable to connect a HC-MF/HA-FF Series servomotor to MR-J2-B (standard cabie)
Encoder cable | MR-JCCBLOM-L

« Cable length: 2 m (6,56 ff), 5 m (16.4 ft), 10 m (32.8 ft}, 20 m (65.6 1), 30 m (98.4 ft)

« Cable to connect a HC-MF/HA-FF Series servomotor to MR-J2-B (high bending-life
MR-JCCBLOM-H| cable)
* Cable length: 2 m (6.56 ft), 5 m (16.4 ft), 10 m (32.8 ft}, 20 m (65.6 ft), 30 m (98.4 ft)
* Cable to connect a HC-SF Series servomotor to MR-J2-B (high bending-life cable)

« Cablelength: 2 m (6.56 ft), 5m (16.4 ft), 10 m (32.8 ft), 20 m (65.6 1), 30 m (88.4 f1)

Cable to connect main base unit to motion extension base unit
ACOBB (A255B/A268B): 0.6 m (1.97 #)

Motion exten- AC12B Cable to connect main base unit to motion extension base unit
sion cable AC308 {AZ255B/A268B): 1.2 m{3.94 ft) .

Gable to connect main base unit to motion extension base unit
(A255B/A2688B): 3.0m (9.84 )

A370C12B Cable to connect A273UHCPU to PC extension base unit: 1.2 m (3.94 ft)
A370C25B Cable to conhect A273UHCPU to PC extension base unit: 2.5 m (8.2 ft)

control module

MR-HCBLOM

MR-HSCBLOM

Cables

MR-JHSCBLOM-H

ga%;xtens:on AC06B Cable to connect two PC extension base units: 0.6 m (1.97 ft)
- AG12B Cable to connect two PC extension base units: 1.2 m (3.94 ft)
AC30B Cable to connect twe PC extension base units: 3.0 m (9.84 #)
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MR-JBAT4 Absolute-position back-up battery for 4 axes max.

it
Battery uni MR-JBATS Absolute-position back-up battery for 8 axes max.
B . A270BATCBL
c:rtutﬁg:tg?g able A270BATCBLJ16 | Cable to connect the battery unit to the main base unit
A270BATCBLJ32
Others - -
R . MR-RB064 External regenerative resistor, 60 W, 13 ©
rees?sigfratwe MR-RB10 External regenerative resistor, 100 W, 13 Q } g?;?ﬁ :ltsto A230P P and C
ME-RB30 External regenerative resistor, 300 W, 13 Q
Termination MR-TM MR-H-B/MR-J-B connector
resistor MR-A-TM MR-J2-B connector

POINTS |

(1) /O modules for MELSEC-A series PCs can be mounied onh the main
base unit and motion extension base units.

(2) VO modules for MELSEC-A series PCs and special function modules
can be mounted on PC extension base units.
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3. GENERAL SPECIFICATIONS

Specifications common to motion controllers are listed in the table below.

Item Specification
Operating ambient o
temperature 0t0 55C
Storage ambient .
temperature -20t0-75%C
Operaling ambient humidity § 10% to 80% RH, no condensation
Storage ambient humidity 10% to 80% RH, no condensation

Frequency | Acceleration Amplitude Sweep Count
Vibration resistance Conformsto JISC 0911 *2 | 101055 Hz —_ (g_‘ggg ;‘éﬂ) 10 (1 octave/minute) ™1
5510 150 Hz | 9.8 m/s2 (1 g)

Shock resistance Conforms to JIS C 0912 (98 m/s? (10 g), 3 directions, 3 times)

Noise resistance Noise voltage: 1500 V p.p, noise amplitude: 1 us, noise frequency: 25 to 60 Hz, with a noise simulator

1500 VAC, one minute, between AC external terminals and ground
Withstand voltage 500 VAC, one minute, between DC external terminals and ground (24 VDC terminal)
1500 VAC, one minute, between DC external terminals and ground (across PN terminals)

5 MQ or larger by 500 VDC insulation resistance tester across AC external terminals and ground

insulation resistance 500 VAC between all Class 3 grounding AC terminals and ground

Grounding Class 3 grounding
Operating environment No corrosive gas, low dust
Cooling method Farced cooling of serve power supply modules and AC motor drive modules. Other modules self-cooling.
REMARKS

(1) *1: Oneoctave marked * indicates a change fromthe initial frequency to double or half frequency.
For example, any of the changes from 10 Hz to 20 Mz, from 20 Hz to 40 Mz, from 40 Hz to 20
Hz, and 20 Hz to 10 Hz are referred to as one octave.

{2) *2: JIS Japanese Industrial Standards

<> WARNING

<& Class 3 grounding shouid be used. The motion controller should not share a common ground with any
other equipment. The ground terminal is located on the power supply module terminal block. See

Section 5.6.

/\ CAUTION
The motion controiler must be stored and operated under the conditions listed in the table of specifica-
tions above. :

Disconnect the power cables from the motion controller if it is to remain unused for a long period of time.

Insert a controlier or servo amplifier into the static-procf vinyl bag for storage.

B BB b

Consult the ser\}ice center or service station before storing equipment for a long period of time.
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4. CPUMODULE

The servo system CPU contains a positioning-control CPU (PCPU) and sequence-con-
trol CPU (SCPU), for the following functions:

.......... positioning contrel, home position return, monitoring servo

controf status

.......... sequence control (equivaient to A3UCPU), running servo

programs, enabling and disabling manuai puise generator
operation, jog operation

This section describes servo system CPU performance, functions, descriptions and
settings of parts, and I/C interface specifications.
‘Refer to the following manuals for details about servo system CPU performance and

functions.
» PCPU performance and functions ......... Moation Controller Programming Manual
+ SCPU performance and functions ......... AGCPU Programming Manual
{Fundamentals)
CPU Block Configuration Diagram
A273UHCPU
SCPU PCPU

SCPU Devi PCPU Motion

PC control LD SVice 1| control micro

microprocessor memory processor I

PC bus-=
(PC extension base unit)

41 Performance

» Motion bus
_{main base unit,
motion extension
base unit)

» SSCNET

4.1.1  PCPU performance specifications

The PCPU performance specifications differ according to the model name of the OS
installed in the servo system CPU. Refer to the Motion Controller Programming Manual
for the OS installed in the servo system CPU.
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41.2 SCPU performance specifications
The SCPU performance specifications are listed in Table 4.1.
Table 4.1 SCPU Performance Specifications

item A273UHCPU
8V13 sv22
Model Name 32-Axis Specification [ B-Axis Specification | 32-Axis Specification [ 8-Axis Specification
Control method Repeated operation {using stored programs)
10 control method Refresh method (partial direct HO with instructions)
Programming language {relay symbol 12535233?:Sg?c'?,lﬂﬁlﬁfé’u?é‘&“ﬂ%imp.u (SFC))
Number of Sequence instructions ) 22
instructions Basic, application instructions . 252
{type) Dedicated instructions 204
Processing speed (sequence instruction) 0.15
(1 5ec/slep) T
Number of /O points ) 2048 1792 2048 1664
Number of KO device poinis 8192 7936 8192 7808
Watchdog timer (WDT) (ms) 209
Memory capacity Capacity of mounted memory cassette (1024 Kbyte max.)
Program capacity Main sequence 30 k max.; sub-sequence 30 k max.
Number of infernal relay (M) points 6352 8144 4704 8128
:jn;SirS:sl relay (M) designated positioning M2000 - M3839 M2000 - M2047 MZ2000 - M5487 M1984 - M2047
Number of latch relay (L) points 1048 {L1000~2047)
Number of step relay (S) points 0 (none at initial status)
Number of link retay (B) points 8192 (B0 - 1FF)
Number of points 2048 (256 at initia! status)
100 ms timer : time setting 0.1 10 3276.7 s (TO10 T189) }
Timers {T) Specifications 10 mis timer : time setting 0.01 10 327.67 3 (T200 to T255) set with.
100 ms timer 1 time setting 0.1 to 3276.7 s (none at initial status) parameters
Expansiontimer  : time setting by word devices (D, W, R} (T256 to T2047)
Number of poims 1024 (256 at initial status)
Counter (C) o Normal counter  : setting range 1t 32767 (CDto G255) } set with
Specifications interrupt counter = can be set from G244 to C255 (none at initial status)
Expansion counter : setting by word devices (D, W, R) (G256 to C1023) parameters
Number of data register {D) points . 7392 7968 6632 7838
Gara regisler (D) designated positioning 00 - D799 D800 - D1023 ' DO-D1569 D670 - D1023
Number of link register (W) points 8192 (W0 - 1FFF)
Number of annunciator (F) points 2048 (FO - 2047)
Number of file register (R) points 8192 (R0 - 8191)
Number of accumuiator (A) points 2 (AQ, AT)
Mumber of index register (v, Z) points 14 (V, V1-V8B, Z, 21 - Z6}
Number of pointer (P} points 256 (PD - 255)
Number of interrupt pointer (I) points - 32(10-31)
Number of special-function refay (M) points 256 (M9000 -~ 9255)
Number of special-function register (D) points 256 (D200 - 9255)
Comments (points) 4032 max. (set in 64-point units)
Expansion comments (points) 3968 max. (se!in 64-point units)
Output mode selection at RUN after STOP Select from: re-output of operating status at stop/output after operation started
Sellcagnasis i o oo o oy o 0. bosary
Cperating mode on error oteurrence Select stopfeontinue
Start at RUN Initiat start (auto-boot when CPU switch set to RUN at power onfrecovery after power-failure) *
Latch {hold at power interruption) range L1000 to L2047 (default) Latch rangecan be setforL,B,T,C, D, W.
Remote RUN/PAUSE contacts ’ One RUN/PAUSE contact can be set from X0 to X1FFF
Printer title registration Yes. Upto 128 characters.
Entry code registration Yes.
110 allocation Registration of number of ocoupied IO points and module model name
Step operation Run/stop sequence program operation
Interrupt processing Intersup! program operation by interrupt or scheduled interrupt signal
Data link MELSECNETAG, MELSECNET{H)
5VDC Internal current consumption (A) - 15
External dimensions mm {inch) 250 {9.84)(H) X 79.5 (3.13){W) X 134 (5.28)(D)
Weight kg {Ib) 1{2.2)
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4.2 Tables of Fun_ctions

The following tabie lists the functions of the servo system CPU (PCPU, SCPU).

421 PCPU fun;:tions

The PCPU functions are summarized in Table 4.2.
Some of the functions in Table 4.2 may be unavailable, depending on the OS installed
in the servo system CPU. Refer to the Motion Controller Programming Manual for the

OS installed in the servo system CPU.

Table 4.2 Tabte of PCPU Functions

Function Description
+ Constant-speed positioning control (permits circular interpolation,
Positioning linear interpolation)
+ Permits absolute data, incremental methods
. . + Permits unlimited repetition of positioning control through a set trave!
Fixed-pitch feed value.
+ Permits control at the designated speed from a single start command
Speed control until a stop command is input.
+ Initially speed control after a single start command; position control
» by the set travel value after an external speed/position switching
Speed/position signal (CHANGE) is input.
o switching control . .
Positioning » During speed control, the set travel value can be changed and

restarting is possible after a hait.

Speed-switching
Control

After a single start command, positioning is executed while switch-

ing to the set speeds at the preset speed-switching points.

Constant-speed
Control

L4

After a single start command, positioning control is conducted using

the designated positioning method (any random setting of circular

and linear interpolation} at constant speed to the preset pass point.

Control repetition is possible using the repeat instructions (FOR/

NEXT).

Position Faliow-
up Control

Positioning controf to an address set with the designated word device.

The address can be changed during positiching,

High-speed Oscillation |

Pasitioning for reciprocating motion in a sinuseidal mation for a des-

ignated axis.

Jog Operation

Jog operation is possible while the JOG start signal is ON.

Simultaneous start of jog operations is possible.
A273UHCPU {8-axis specification) ... select forward/reverse for

each of 8 axes max,

AR73UHCPU (32-axis specification) .. select forwardfreverse for

each of 32 axes max.

Manual pulse generator

Positioning according to the number of pulses input from the manual

pulse generator.

Manual pulse generator operation is possible for 3 axes max.
independently or simultaneously.
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Table 4.2 Table of PCPU Functions (Continued)

Function Description

+ On the home position return start command, home position return is
conducted and the home position address is updated to the present
Home position return value of the actual stop position.

+ The home position retum method can be selected from the nearzero
point dog, count, or data set methods.

Permits the simultaneous start of any three programs max. for
positioning control, home position return, etc.

Simultaneous start

.

Permits speed change during positiocning control or jog operation.
Speed change Speed control is not permitted for circular interpolation control or
during home position return. ‘

Control During speed/position switching confrol, permits change of the set

L]
change I{g‘f’ ‘: alue travel value for the positioning control conducted after input of the
g speed/position switching signal (CHANGE) during speed control.
Eﬁiﬁg:t value » Permits change of the present address during a stop.

= Permits output of the M codes (0 to 255} for positioning control.

- + M codes can be set for each speed-switching point for speed-switching
M code control

* M codes can be set for each pass point for constant-speed control.

Backlash compensation » Permits compensation for backlash each time operation starts.
function « The backiash compensation amount is set from a peripheral device.

+ Permits error compensation between command values and actual
Electronic gear travel values.

» Valid for ail operations.

* The torque limit value for all positioning and jog operations can be

Torque Limit Function set by a servo program (between 0% and 300%).

» Limit switch outputs are possible at certain actual present value
addresses, according to preset data.

Limit switch output : + Ten ON/OFF switching points max. can be set per axis.

+ Eight output points are permitted per axis.

+ Qutput permitted to a MELSEC-A Series AY42 output module.

« Peripheral device test mode permits teaching and starting of operations.

» Addresses taught during jog or manual pulse generator operation
can be written to a designated servo program.

+ Test mode permitted during PC RUN and STOP statuses.

Test mode operation

» Compatibility with absolute-position systems by using servomotors

Absolute position detection with absolute position detectors.

« The feed forward gain value can be set in the servo parameters to

Feed forward control improve the servo follow-up.
S-curve Permits setting of acceleration and deceleration curves using a sine
acceleration/deceleration curve.
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4.2.2 SCPU functions

Table 4.3 Table of SCPU Functions

Function Description
. « Sets a constant time for one scan of a sequence program.
Constant scan . + Set the scan time in 10 ms increments between 10 ms and 190

ms.

+ The contents of devices set as latch devices are held when a power
interruption over 20 ms or CPU reset occirs, and when the power is

. tumed off.
Latch (status retention at power
interruption) + Devices L, B, T, C, D, W can be set as latch devices.

« Latch data is stered in the CPU and is backed up by the memory
cassetie battery.

+ Conducts automatic /O refresh communications with the batch
refresh communications areas in a maximum of eight

MELSECNET/MINIS3 AJT1PT32-S3s.
automatic refresh + Automatic refresh is conducted after the end processing.

= Programming with direct device allocations eliminates FROM and
TO instructions for /Os in sequence programs.

+ Conducts remote STOP/RUN PC control from external inputs,
Remote RUN/STOP peripheral devices, and computers when the servo system CPU
switch is set to RUN (keyswitch: RUN).

» Stops the servo system CPU operation and holds the output (Y)
ON/OFF statuses.

(All outputs (Y} turn OFF if operation is stopped using STOPR.)

« Conducts remote PAUSE/RUN control of the servo system GPU
from external inputs and peripheral devices when the servo system
CPLU) switch is set to RUN (keyswitch: RUN).

« The contents of devices set as status latch devices are written to
the status tatch extension file registers in the memory cassette
when the status latch conditions are met.

Status latch {Stored data can be cleared by the latch clear operation.)

= The status latch conditions can be selected as execution by SLT
instruction in a sequence program or execution when values
rmatch in set condition devices.

+ The device operating status of the devices set as sampling trace
devices is sampled the number of times set per scan or per unit
time, and the resuits are stored in the sampling trace extension file
registers in the memory cassette. (Stored data can be cleared by
the latch clear operation.}

PAUSE

Sampling trace

» The sampling trace is started by the sequence program STRA
instruction.
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Table 4.3 Table of SCPU Functions (Continued)

Function Description
« Runs a sequence program according to setting (1) to (5) below
and then stops operation.
(1) Execute one instruction
Step operation (2) Execute one ladder block

(3) Execute according to time l?etween steps and loop rotations
{4) Execute according to loop rotations and brake points

{5) Execute when device values match

Clock

+ Executes the servo system CPU built-in clock operations.
+ Clock data... year, month, day, hour, minute, second, day of week

« Ifthe clock data read request signal (M9028) is ON, the clock data
elements are read and stored in D025 to D028 after the PC
operdtion end processing.

+ The clock data is backed up by the memory cassette battery.

WO moghule replacement while
ofrline

» /O modules can be removed or mounted during servo system
CPU operation without causing an error. Special function modules
cannot be removed or mounted while on-line.

Indicator order of priority

With the exception of fatal error displays, the display order for the
default display items displayed by the LED ERROR indicators and
LED display can be changed or cancelled.

Only the order of errors displayed by the SCPU can be changed.

Self-diagnosis function

+» To prevent malfunctioning, CPU operation is stopped and an error
is displayed if an error related to a self-diagnosis item occurs when
the CPU power is turned on or during RUN operation.

» An error code corresponding to the self-diagnosis item is stored.

» The error message is displayed on the indicators on the servo
system CPU front panel. .

4.2.3 Emergency stop input terminal specifications

The emergency stop input terminal specifications are listed in Table. 4.4.

Table 4.4 Table of Emergency Stop Input Terminal Specifications

ftem Specifications Wiring Example

Supply voltage 4.75VDC 1o 26.4 VDC
ATIUHCPU

ON voltagefcurrent EMG |
{emergency stop cancel) 3.5V min. 1.2 mA min. NGRS
OFF voltage/current 1.5V max. 0.3 mA max. #e
{emergency stop) [
Response time OFF to ON 1 ms max. eMé |

ON to OFF 2 ms max.
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4.3 Handiing

This section describes handling precautions between opening the packaging and instal- '
lation, and describes the names and settings of parts.

4.3.1 Handling precautions

This section describes handling precautions between opening the packaging and instal-
iation.

(1) Ensurethe tightening torques of the module mounting screws and emergency stop
input terminals are within the following ranges.

Screw Name Tightening Torque Range N-cm (kg-cm) [Ib-Inch]
Module mounting screw (M4) 78-118 (8- 12) [6.93 - 10.48]
Emergency stop input terminal screw (M4) 98- 137 {10-14) [8.66 - 12.12]

(2} When mounting a module on a base unit, push it fully in place until the hook en-
gages in the base unit. To remove a module, push the hook to fully release it from
the base unit before puliing out the module. See Section 9.5 for details.

/\ CAUTION

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

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

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

Ensure that module mounting screws and emergency stop terminal screws are tightened within the
prescribed torque ranges.

BB BB P

When mounting a module on a base unit, push it fully in place untit the hook engages with the base unit.

To remove a moduie, push the hook to fully release it from the base unit before pulling out the module.
See Section 9.5 for details.
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4.3.2 Names and settings of parts

The names and settings of unit parts are described below.

(1} Names of parts

(12) ~ |

OPERATION SYSTEM
INSTALL SWTCH

\@m PERMIT
Bl coMPLETED

{CPU rear view)

—1

AZ273UHCPU
4 —

I R e

LATY BT ST BN pausg
o—Ey" R¥— @)
©—

—

— (6}

7
(8)
()

NNnnne

No. Name Application

4 LED display 1§character display. ‘ ‘ .
Displays comments for self-diagnosis errors, and comments generated with OUT F, and SET F.
Indicates the CPU operating status.
Lit: Operating with key switch set to RUN or STEP RUN.

2 | RUN indicator Notlit  Stopped with key switch set to STOP, PAUSE or STEP RUN. X
Flashing: Self- -diagnosis function detected an error. {If parameter for operatlng mode on error

occurrence is set to stop.}

RUN/STOP: Starts or stops sequence program execution,

3 RUN/STOP key switch PAUSE: Stops the sequence program execution and holds the output ON/OFF statuses.
STEP RUN: Step execution of the sequence program.
RESET: H/W reset, operation error reset, and initialization.

4 | Resetkey switch LATCH CLEAR: Sets all data in the latch areas specified by parameters to OFF or 0. Only

- valid when RUN/STOP key switch is set to STOP.
5 Indicator reset switch Clears the current indictor display and displays the next data, if any.
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No. Name Application
Memory cassette
6 connector Connector to connect memory cassette to CPU.
7 RS-422 connector Connector to connect a peripheral device. Normally covered by a cover.
NC
NG (no connection) @
Emergency stop input EMG
8 | terminals Terminals for emergency stop signal input. - l o4 @
(6 VDC to 24 VDC) ) : EMGC -®
(5t0 24 VDC)
9 Emergency stop indicator | Lights during an emergency stop.
10 | Extension base connector | Connector to connect PC extension basge unit,
Connector to connect to the servo amplifier serial bus (for MR-H-B, MR-J-B, MR-J2-B). Four
1A Motion network connector | connectors, each can be connected to eight servo amplifiers,
. Maximum total cable length is 30 m (98.43 ft} per connector.
Switch used to install a new OS from a peripheral device.
ON: Turn ON to install a new O8S.
12 | install switch OFF: Turn OFF for normal GPU operation.
See the operating manual for each motion controller software package for details about the
installation procedure.

4.3.3 Precautions regarding memory cassette selection

To use software cams with the SV22 OS software mechanical support language, select
memory cassette ASNMCA-24 or higher specification to allow storage of software cam

data in the extension registers.
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5. MOTION MODULES

Motion moduies are the foliowing modules, which are required for positioning control
by the servo system CPLU.

No. of Permitted Modules/Axes

encoder is connected to the manual pulse
generator/synchronous encoder module.

Item Mode! Name Function AZT3UHCPU A273UHCPU
(32-axis Specifi- | (8-axis Specifi-
cation) catien)
. Module to connect to servomotors.
AC motor drive module A200AM-20 . . 16 axes 8 axes
Can drive servomotors up to 600 W capacity.
Module to rapidly stop serva motors at power Required ber of madul
: interruption or emergency stop. equired number of modules
Dynamic brake module | A240DY P gency siop (can be separately located)
Connected to servomotors.
Inputs external signals required for positioning
Servo external signal A278LX control {upper/lower limit, stop signals) and 4 4
module outputs dynamic brake commands and
mechanical brake commands
Manuai pulse .
Receives manual pulse generator,
generator/synchronous A273EX e 4 1
encoder interface module synchronous encoder, and tracking inputs.
Servo power supply AD30P Supplies power to AC motor drive modules 4 1
moedule and conducts emergency stops.
A battery unit is required if a servomotor with
] absolute position detector is connected to an
Battery unit MR-JBATO AC motor drive module or if a synchronous
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5.1

Handling Precautions

This section describes handling precautions between opening the packaging and instal-
- lation.

(1) Ensure the tightening torques of the module mounting screws and emergency stop
input terminais are within the following ranges.

Screw Name Tightening Torque Range N-cm (ka-cm) [Ib-inch)

Module mounting screw {(M4) 118 - 1567 (12 - 16} [10.48 - 13.9)

Emergency stop input terminal screw {M4) 78-118(8-12) [6.93 - 10.48)

(2} When mounting a module on a base, equally tighten the upper and lower mounting
screws to a torque within the prescribed tightening range.
To remove a modute, fully release the module mounting screws before pulling out
the module. See Section 9.5 for details.

/\ CAUTION

B BB b

Module casings, terminal connectors, and pin connectors are made of resin. Take care not to drop
modules or subject them to severe shock. ‘

Do not remove the printed circuit boards from the module casing. This will cause fauits.

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

When mounting a module 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 9.5 for details.
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5.2 AC Motor Drive Modules

An A2O0OAM-20 AC motor drive module can drive one or two servomotors.

The following servomotors can be connected: HA-MH, HA-FH, HA-SH, HA-LH, HA-
UH. . .

Select the ADU (AC motor drive module) to match the servomotor capacity.

This section describes ADU specifications, names of parts, and wiring methods.
5.2.1 Specifications

The ADU specifications are shown in Table 5.1.

Table 5.1 Table of ADU Specifications

Mode! Name A221AM-20 A211AM-20 A222AM-20
No. of controlled axes/modules 2 1 2
No. of 110 slots occupied 1 1 2
Max. motor capagcity 200 W (50 - 200 W) 600 W (50 - 600 W} 600 W (50 - 600 W)
Rated output current (per axis) 2A 4A
Max. output current (per axis) 8A 12A
Applicable motors HA-MH/HA-FH/ SH/ LH/ UH Series

300 VDC supplied by A230P servo power supply module through external wiring.

Amplifier unit power supply Control power supply {5 VDC) supplied via base unit,

Cooling method Forced cooling by ADU internat fan
5 VDG internal current 0.6 A
consumption {A) -
Weight kg (Ib} 0.9 (1.98) 0.8 {1.76) 1.1 (2.42)
- . . 250 (9.84) (Hy X 75.5 (2.97) (W)
External dlmensmlms mm (inch) 250 {9.84} (H) X 3.75 (1.48) M) X 136 (5.35) (D) X 136 (5.35) (D)

POINTS !

(1) ¥ A211AM-20 or A222AM-20 is used, match the motor power wiring terminals
and encoder cable connector positions 1o the numbers on the module.

(2) See Appendix 2 for combinations of AC motor drive modules and servo-
motors. ;

/A CAUTION

Make sure parameter settings are correct. Incorrect settings can cause destruction of, or damage to,
the system and injury to personnel.

Correctly connect the wiring to an A211AM-20 or A222AM-20 module. Incorrect wiring connections
can cause destruction of, or damage to, the system and injury to personnel.

Choose correct combinations of AC motor drive module and servomotor. Incorrect combinations can
cause destruction of, or damage to, the system and injury to personnel.

B B P P

The permitted speed of the absolute position encoder at power failure is 500 rpm. To prevent positional

displacements, the home position return operation must be carried out if the power failure occurred
when the servomotor axis speed exceeded 500 rpm due to external loads.

5-3
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5.22 Names of parts
ffmmtonnonnnonsnensnncanages y — —_— —
=
— : r
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No. Name Application
. U, V, W:  servomotor connector terminals
1 Terminal block .
P, N: connect to AZ30P serve power supply module P, N terminals
Incrementat encoder ..... MR-H-compatible RS-422 serial interface
Absolute-data encoder ... » MR-H-compatible RS-422 serial interface
2 Encoder connector » Battery power supplied from the base unit battery connector via
the base unit and ADU.
Encoder power supply ... 5VDC supplied from ADU
a Terminal block cover Terminal block protective cover

Attach this cover for safety after connecting wiring to P, N, U, V, W.
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5.2.3 Wiring
This section describes how to connect servomotors to an ADU and outlines precautions
for servomotor control.

(1) Connect the encoder cable of a servomotor connected to the output terminals (U,
V, W) of an ADU to the appropriate encoder connector on the same ADU.

(2) Complete all wiring before supplying power to the module.

(3) Refer to the diagram on the following page for details of wiring connections.

<{> WARNING

<& 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.

/\ CAUTION

The U, V, Wphases of the ADU output terminals must match the phases of the servomotor input terminals.

‘Do not connect wiring to the module while power is turned on. .

For safety, attach the supplied terminal cover after wiring is complete.

> BB b

Ensure all wires are connected correctly. When wiring is complete, re-check that all connections are

correct and terminal screws are fully tightened. Incorrect wiring connections can cause servomotors
to run out of control.

Do not directly connect the commercial power supply to a servomotor. This can damage the servomotor.

Ensure that cable connector locking screws and locking mechanisms are fully tightened. The cable
may become disconnected during operation if not fully locked.

Do not bundie power cables with other cables.

BB B b

When using a A273UHCPU (32-axis specification), do not connect 300 VDC (P, N) cables with differ-
ent system numbers (set at system set-up). This can cause damage or malfunction of the system.
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5.3 Dynamic Brake Module

The A240DY dynamic brake module (hereafter referred to as “A240DY") rapidly stops
a servomotor connected to an ADU in the event of a power interruption or emergency

stop. ,
This section describes A240DY specifications, names of parts, and wiring methods.

5.3.1 Specifications

The A240DY specifications are shown in Table 5.2.

Table 5.2 Table of A240DY Specifications

Item Specification
Number of controlled motors (axes) 4 axes (U, V, W for each axis})
Power supply External power supply (24 VDC, 180 mA)
Operation commands Connected to A278LX dynamic output
Operation Applies dynarnic braking simuitaneously to ail axes
Applicable motors Any motor which can be driven by ADU
External dimensions mm {inch) 250 (9.84) (H) X 37.5 (1.48) (W) X 136 (5.35) (D)
Weight kg (Ib) 0.8 {1.98)
/\ CAUTION
" A\ Use servomotors with a capacity of 600 W max. with the A240DY. It is not suitable for servomotors

over 600 W capacity.

A\ Usethe 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 operation as this will
dramatically reduce the life of the module.

I POINT|

(1) See Appendix 3 for information on the dynamic brake characteristics.

5-7
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A block diagram of the A240DY is shown below.
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5.3.2 Names of parts
femhiannonannnonnnannnnanpns )
+— (3)
TP
| DB ERAKE () ~— (2)
-1 I""ﬂﬂlnh...
No. Name Application
U, V, W:  Servomotor connector terminals (300 VDC)
i DBIN +
1| Terminal block DB IN ;) Connect 1o A278LX DBOUT/DBCOM
Off: Dynamic brake on
2 DB BRAKE indicator Dynamic braking is applied to afl axes due to an emergency stop input.
Lit: Dynamic brake off
. Terminal block protective cover
3 Terminal block cover
Attach this cover for safety after connecting U, V, W, DB IN +, DB IN — wiring.
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Wiring

(1) Connection to ADU

This section explains how to connect A240DY to servomotors and describes im-
portant points to ensure optimum A240DY performance and increase system reli-
ability. '

{a) Complete all wiring before supplying power to the module.

(b) Refer to the diagram on the following page for details of wiring connections.

{> WARNING

&

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.

/\ CAUTION

B BbBB P

B

B

The U, V, W phases of the ADU and A240DY output terminals must match the phases of the servomo-
tor input terminals,

Do not connect wiring to the module while power is turned on.
For safety, attach the supplied terminal cover after wiring is complete.
Connect the DBOUT on A278LX 1o the A240DY.

To use dynamic braking, use system set-up to set dynamic braking ON before establishing the servo
ON status. Incorrect settings can damage the module.

Ensure all wires are connected correctly. When wiring is complete, re-check that all connections are

correct and terminal screws are fully tightened. Incorrect wiring connections can cause servomotors
to run out of controi.

Do not directly connect the commercial power supply to a servomotor. This can damage the servomotor.

Ensure that cable connector locking screws and iocking mechanisms are fully tightened. The cable
may become disconnected during operation if not fully locked.

Do not bundle power cables with other cables.

“5-10
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54 Servo External Signal Module

The A278LX servo external signal module (hereafier referred to as “"A278LX") inputs
the external signals listed below required for positioning control and outputs dynamic

brake commands and electromagnetic brake commands.

= Upper limit switch (FLS)

» Lower limit switch (RLS)

» Stop signal {STOP)

» Near-zero point dog (DOG)

= Speed/position switching signal (CHANGE)

This section describes A278LX specifications, names of parts, and wiring methods.

5.4.1 Specifications

The A278LX specifications and connector pin allocations are described here.

(1) ‘Specifications

The specifications of the A278LX are shown in Table 5.3 below.

Table 5.3 Table of A278LX Specifications

Lower limit switch

item Specification
o No. of inputs 8 points each {for 8 axes)
Upper limit switch Supply voltage 4.75 VDG 10 26.4 VDC

ON voltagefcurrent

3.5V min. 1.2 mA min.

STOP input
Near-zero point dog OFF voltage/current 1.5V max. 0.3 mA max.
Speed/position switching signal Response time OFF to ON 1 ms max.
ON to OFF 2 ms max.
No. of inputs 1 point each
. Supply voitage 20.4 VDC 10 288 VDC
gjp\é%?osgi;gtyrg;f;;gﬁ:u;rsg%l;rt:zfn?cs ON voltagefcurrent 20.4 min, 1.2 mA min.
brake command output refays) OFF veltage/current 13.5 V. max. 0.3 mA max.
Response titme OFF to ON 10 ms max.
ON to OFF 20 ms max.
Number of outputs 1 point each
Cutput type Relay output (with varistor)
] ] Isolation method Photocoupler
Eg;&ﬂ:dbgeggﬁéectmmagnelrc b;ake Rated load voltage 24vDC
Max. load current (perpoint) { 2 A
Response time OFF to ON 10 ms max.
ON to OFF 20 ms max.
External dimensions mm {inch) (2\2(;)&91?3)(2?5; %)5 149
Weight kg (Ib) 0.4 (0.88)
S VDC internal current consumption (A) 0.1

5~12
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(2) Connector pin allocations (CTRL connector)

(@) The pin allocation looking at the A278L.X from the front is shown in Fig. 5.1.

Pin No. | Signal Name

50 RLS1 18 FLSt

49 DOGH 17 STOP1

48 CHANGET 16 NC
32 COM1

47 RLS2 15 FLS2
31 ComM2

46 DOG2 14  STOPZ2
30 CHANGE2

45 RLS3 13 FLS3
29 COM3

44 DOG3 12 STOP3
28 CHANGE3

43 RLS4 1 FLS4
27 COM4

42 DOG4 10 STOP4
26 CHANGE4

41 RL35 9 FLS5
25 COM5

40 ‘DOGS 8 STOPS
24 CHANGES

39 RLS6 7 FLS6
23 COMs

38 DOGsE 6 STOPS
22 CHANGES

37 RLS7 5 FLS7
21 COM7

36 DOGY 4 STOPY7
20 CHANGE7

35 RLS8 3 FLS8
— . 19 CcomM8

34 DOGS8 2 STOPS

33 CHANGES 1 FG

Fig. 5.1 CTRL Connector Pin Allocation

(b) Applicable connector ...... MR-50NSOMG, manufactured by Honda
Communications Industries.
Standard accessory.
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5.4.2 Names of paris
. Ny
(femmmrraenrersragns
[[_ %}-— 0
7 o
[ﬂ DISPLAY
=5 —(B)-=— (@)
L)1)
5] —'u-g
4
|© |
3)
!
(4)
No. Name . Application
Display the input status from external equipment and errors detected by the self-diagnosis
function, ’
FLS 1108 :Displays upper limit input
RLS 1to 8 : Displays lower limit input
1 | Indicators STOP 1108 : Displays STOP signal input
DOG 1108 : Displays near-zero point dog input
CHANGE 1108 : Displays CHANGE signal input
DB ' : Dispiays dynamic brake command output
BRAKE : Displays electromagnetic brake command output
DC24v : Displays 24 VDC power supply
. Selects display of the input statuses of signal 1 to 4 or signal 5 to 8 from external equipment.
2 Display selector switch H-HALF : Signai5to 8
. . : L-HALF : Signal 110 4
3 CTRL connector Input connectors for FLS, RLS, STOP, DOG, CHANGE signals.
Terminal block for dynamic brake and electromagnetic brake command cutputs and 24 VDG input.
See Section 5.4.4.
‘DB OUT
DB OCL(,)M ) Dynamic brake command output
4 Control termina! block BRAKE OUT
BRAKE COM ) Electromagnetic brake command. output
| Dv2av . , ,
DC24G ) 24 VDC input -
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5.4.3 Interface with external equipment {CTRL connector)

The interface between A278LX and external equipment is shown in Table 5.4.

Table 5.4 Interface between A278LX and External Equipment

Pin Number
Inputor| Signal CTRL Connector Wiring
Output Name Example tnter_nal Clreuit Specification Description
Signal | Signal | Signal | Signal | Signal | Signal | Signat | Signal
1 2 3 4 5 5 7 8
Upper limit * Supply St 3
itch 15 13 i1 Upper imit : roke upper lismit
e e 9 7 5 3 E a3k g voltage detected signal
— =3 ~
Lower limit Use 5 VDC to i
- Stroka lower mit
Swich 50 | 47 45 | 43 | 41 | 39 | 37 | 35 | [merEe aak o 24VDC,4.75 | detected signal
- o vDCto26.4
Spsignal } 47 | 44 | 4 10 | 8 8 — VDG stabi- or spesc b
(STOP) 2 - ¢ 2 Stop {33k o lized power ac;]rdsg‘;:i(t‘iggn wﬁltml
— | Supplies. -
Input Near-zero he Near-point dog
point dog 49 46 44 42 40 8 36 H f-2010 — detected during
(DOG) :':‘_do." 3.3k o * HIGH level home position retum
'Speedl - 3.5V DC min. Signal to switch
ition pmed/ncaition b 1.2 mA min. from speed control
positiol swrching 32k [ to position control
swilching 48 30 25 26 24 22 20 =3 5 G = . LOW lovel during
?Cltg:l‘glNGE) Eli * i speed/position
Lo switching control
‘ ] oty 0(; A Co:nm;r? terminal
I max. §.3m I
s @ | 31 | 20 | a7 | 25 | 23 | 21 | 19 | sw2wc oo for FLS, RLS, STP.
upply . " DOG, CHANGE

(1) Wiring precautions

This section explains howto connect A278L X to extemal equipment and describes impor-
tant points to ensure optimum A278LX performance and increase system refiability.

{a) Applicable connector

CTRLend ... MR-50NSSMG, manufactured by Honda Communications
Industries. Standard accessory.

/\ CAUTION

/A Connect the A278LX to external equipment using a shielded cable. To reduce electromagnetic inter-
ference, do not position the cable close to, or bundle 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 shieided cable to the FG terminal of the external equipment.

A\ Make sure parameter settings are correct. Incorrect settings can cause the malfunction of stroke-fimit
and other protective functions of the module, lack of brake output, and damage to the module.

{ POINTS I

{1) Using A273UHCPU (8-axis sbeciﬁcation)
Signals 1 1o 8 are aflocated to axes 1 to 8 by the system settings.
Each signal can be individually set as used or not used.

(2) Using A273UHCPU {32-axis specification)
Signals 1 to 8 from 4 modules max. are allocated to axes 1 to 32 by the
system settings.
Each signal can be individually set as used or not used.
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(2} Connecting cables to connectors

This section describes how to connect cables to connectors.

( Connect cable )

Y

+ Disassemble the connector plug .
(1) Loosen and remove bolts. - - - - = Takecare notic lose the nuts and bolts when disassembling the con-

{2) Openthe cover. nector.

Y

+ Connect the wires
{1) Use 0.3 mm? max: wires. Thicker wires | - - - - + Thepinallocationdiffers for each connector plug. Carefully checkthe
will not pass through the cable clamp. pin number atlocation of the connector,
(2) Check the pin allocation and solder the During soldering, ensure that no terminals are shorted by bare wires
wires into position. or solder bridges. Use insulating tubes to avoid short circuits.

\

+ Assemble the connector piug '
{1) Bundie the wires and pass them through If the number of wires is too small to be clamped by the cable clamp,
the cable clamp. putatube round the wires so that the cable clamp can clamp them ef-
(2) Insertthe fixing bolts in the connector unit fectively.
and attach one half of the cover to it.
(3} Attach the other half of the cover.
(4} Tighten the boits.

'
C End )

-

__j Solder @
] gy0
= 9o8
=] .
= Wire Dgﬂ
=) JD w}
::QR‘:Z Tt
- 050
= DDD
= ago
=] DDEI
L = 0-o
L @

/\, CAUTION

A\ Ensure ali connections are correct. The servomotor may maifunction if the connections are incorrect.
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5.4.4 Wiring the control terminal block (for dynamic brake and electromagnetic brake)

(1) Wiring the control terminal block

{to ADW)

Uvw
AZTLX Azao0Y I II Servomotor
d (
i
CEOUT{
oacom{ P l\
BRake ou | €D >
BRexe cou | @B
pe24v| B L
oczaG{ P >
AB2P or 24 VDC
power supply
+24Y
COM
' 3
1 1
24 VDC power supply *2 : : *3 ~
2NpP————+0 o——v—t—o
COoM oy
. [
1 Servomotor

[ REMARKS]

t electromagnetic brake

(1} *1: For brake contro! of individual servomotors, Use MELSEC-A Series output modules,
(2) *2: ZKF-30W (24 VDC, 0.9 A) or ZKF—SOW {24 VDC, 1.8 A) power supply for electromagnetic

brake excitation.

{3} *3: A surge absorbier is required when switching on and off the DC side of the electromagnetic
-brake power supply. Use a Matsushita FRZ-C10DK221 surge absorber,

/N CAUTION

must be wired independently.

A\ 1 a A273UHCPU (32-axis specification) is used, each dynamic brake and electromagnetic brake sys-
tern set with the system settings for control by the dynamic brake and electromagnetic brake outputs
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(2) Block diagram of the control terminal block - -

A278L.X control terminal block

I
G0 I

$ 24 VOC

:5~18

1

]

! BRAKE OUT
| Sty

1 1

l BRAKE COM
t

[} .

1
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5.5 Manuat Pulse Generator/Synchronous Encoder interface Module

The A273EX manual pulse generator/synchronous encoder interface module (hereaf-
ter referred to as "A273EX") allows manual pulse generator operation for positioning
control and inputs signals from the synchronous encoder.

This section describes A273EX spécifications, names of parts, and interfaces with ex-
ternal equipment.

5.5.1 Specifications
The A273EX specifications and connector pin allocations are described here.

(1) Specifications
The specifications of the A273EX are shown in Table 5.5 below.

Table 5.5 Table of A273EX Specifications

Item Specification
No. of inputs 3
Supply voltage 4.75VDC t0 26.4 VDG
L ON voltagefcurrent 3.5 V min. 1.2 mA min.
Tracking inputs
QFF voltage/current 1.5V max. 0.3 mA max.
Response fime OFF to ON 1 ms max.
RO ON to OFF 2 ms max.
No. of inputs 3
Voltage output type (5 VDC)
Differential output type
Applicable types: (26LS31, or equivalent)
Set with DIP switches on side
Manual puise generator/synchronous of module.
encoder input Supply voltage (from
A273EX to manual pulse 5VDC
generator)
HIGH level 3.0Vt 525VDC
LOW level ' 0vVte 1.0VDC
Input frequency: | - 100 kpps max.
No. of inputs 3
Serial synchronous encoder input Applicable types: MR-HENG
Supply voltage (from battery
unit) 5VDC _
External dimensions mm (inch) ff’?((fg‘;))((g))xw'sﬁ A48)(W) %
Weight kg (Ib) : 0.4 (0.88)
0.7 ({including manual pulse
5 VDC internal current consumption {A) | generator and synchronous
encader)

"5-19
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{2) Connector pin allocations

{a} The pin allocation looking at the A273EX from the front is shown in Fig. 5.2.

Pint No. [ Signal Name
34 E 22 5V 12 1_?
33 1A 21 B 11 1B
32 ?ﬁ 0 6 10 sV
31 2A s v 9 GND
30 5V 8 B 8 GND
29 S_A 7 35 7 GND
28 3A 1 GND 6 GND
2 il 15 1TREN+ 5 GND
26 5V 2 TREN- 4 GND
25 1TREN- 13 3TREN- 3 GND
24 2TREN- 2 GND
23 3TREN+ 1 FG

Fig. 5.2 Manual Pulse Generator Connector Pin Altocation

{b) Applicable connector ...... MR-50NSOMG, manufactured by Honda
Communications Industries.
- Standard accessory.
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5.5.2 Names of parts

B s ~ —
(4)\[{ ) i
- SR A
R= | iR
g
Lo mal
B =]
et} -
B] PULSER
o
o
1 A
&
SY ENCt
SY ENC2 % » 3)
il
L2
o
pies
B SY ENCS %
il
__“"Mﬂlﬂlln... 2
No. Name Application
indicators Display the input status from external equipment and errors detected by the self-diagnosis
— PULSER A function. :
PULSER B -
1 SY ENC ggtgggg 1 _g ) ON/OFF status of manual pulse generator phases A and B
— PILSER A SYENC 1-3 Synchronous encoder/tracking input display
1 o| PUSERB TREN Tracking enable display .
SY ENC
— TREN
— PULSER A
3 PULSER B
SY ENC
- TREN
2 ‘I;I(I)anr::gtg:nse generator Connector for the manual pulse generator.
Input connectors for serial synchronous encoders (MR-HENC) 1 to 3.
8 | Connector Connector cable: MR-HSCBL
Set according to the connected encoder type. Switches 7, 8 are unused, set OFF.
Encoder | Switch Encoder Type
No. No. Open-Collector Output Differential Output
i ON OFF
P
4 Manual pulse generator 2 ON . OFF
setting switch
3 ON OFF
P2
4 ON OFF
5 ON OFF
P3
6 ON OFF
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5.5.3 Interface with external equipment
- The interface between A273EX and external equipment is shown in Table 5.6.

Table 5.6 Interface between A273EX and External Equipment

Input ’ 1
gr Signal Name CTRL Gonnector Wiring Example Internal Gircuit Specification Dascription
Output Pt | P2 | Pa
+ Rated supply voltage | To connect manual
5.6 VDG max. pulse generator
* HIGH lovel phases A, B
As 34 32 28 A+ 3VDC min. 3mA e Pulse width
Manual ‘ - LOW fevel . Hvs mn.
1VDC max. 0.3mA ]
pulse - 10y vy '\_.mnn
generator, Duty ratio: 50%
phase A + Risa time, all
time: ,...1ms
A- 33 3% 28 A max.
+ Phase difference
Phazs A
Phass B &l mn
1 lEthe A phas_e is
B+ 12 21 18 Ar fgg’:&ﬁg R
Manual phase, the positioning
Input pulse . addresses increase.
generator, 2 Ifthe Bphaseis
ha advanced with
phase B B~ 11 20 17 “a- respect to the A
phase, the positicning
addresses decrease,
input racking
+ 15 4 | 22 o enable signal
Tracking T + Generate interrupts
enable for servo syster CPU
- 25 24 13 * + Stant counter opera-
ticn
22 30 27
5V
10 19 26
Power s P -
supply
GND 8 5 3
7 4 H

*1 : Connection for a balanced output type
(1) Wiring precautions

This section expiains how to connect A273EX to external equipment and describes

important points to ensure optimum A273EX performance and increase system
reliability. '

(@) Applicable connector ,
R Manual puise generator end .. MR-50NS9MG, manufactured by Honda
Communications industries.
Standard accessory.

/\ CAUTION

- /N Connect the A273EX to external equipment using a shielded cable. To reduce electromagnetic inter-

ference, do not position the cable close to, or bundle it with, power or main circuit cables. A-clearance
-of at least 200. mm (7.87 in.} to other cables is required.

N\ Connect the shield wire of the shielded cable to the FG terminal of the A273EX external device.

A\ Make sure parameter settings are correct. Incorrect settings can cause malfunctions.
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(2) Connecting cables to connectors

This section describes how t0 connect cables to connectors.

C

Connect cable )

h J

M
@

+ Disassemble the connector plug

Loosen and remove bolts.

Open the cover.

Y

M
@

+ Connect the wires

Use 0.3 mm? max. wires. Thicker wires
will not pass through the cable clamp.
Check the pin allocation and solder the
wires into position.

Y

M
@

)]
(4)

+ Assemble the connector plug

Bundle the wires and pass them through
the cable clamp.

Insert the fixing bolts in the connector unit
and attach one half of the cover to it
Attach the other half of the cover.
Tighten the bolts.

l

C

End )

- - - -« Takecare nottolose the nuts and bolts when disassembling the con-
nector.

- - - = » Thepinaliocationdiffers for each connector plug. Carefully check the
pin number altocation of the connector.
» During soldering, ensure that no terminals are shorted by bare wires
or solder bridges. Use insulating tubes to avoid short circuits.

-« - = s |fthe number of wires is too small to be clamped by the cable clamp,
put a tube round the wires so that the cable clamp can clamp them ef-
fectively.

Solder

Q.

Wire

ool

ooooon
oooo

ooooo

AL

)
[

ool
QoRoao
nooo
oooao

I
o)

/\ CAUTION

A\ Ensure alf connections are correct. The servomotor may malfunction if the connections are incorrect.
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554 Manual pulse generator wiring example

(1) Voltage-output, open-collector type

[m == e —— - - — = 1 A273EX manuat

Marwal pulse generator pulse generatoer

|
lPhase Al |
\ t t A
( I I
I I
I I A
i 1
| 1
Phase B, P
© i ] B+
| f
! I
I B-
Power :
supply,
) L 5V
~ - |
\J\
8G |
[ ¢ L : sG
\ (I ]
N ol e
AN v ~ FG
et
A
N
(2} Balanced-output type
== === - - 1 A273EX manual

pulse generator

i

A !
t t A+

1 1

| i

A- 1 1
) / I A

| ]

B+ | t
| 1 B+

1 1

B- 1 i
T T B-

| |

Powersupply: |I
5V

N I I

~ 1 1

5G \\ 1 1
[} ] 1 5G

\ 1 I !

A | | I
\ | 1 | FG

\ el L
v . o
wf
/\ CAUTION

A\ *: The 5 VDC power supply from the module must not be connected if a separate power supply is
used as the manual pulse generator power supply.

A\ " faseparate power supply is used as the manual pulse generator power supply, use a 5 V stabilized
power supply. Any other power supply may cause a failure.
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5.6 Servo Power Supply Module

The A230P power supply module (hereafter referred to as “A230P") is the power supply
to drive the servomotors.
This section describes A230P specifications, names of parts, and wiring methods.

5.6.1 Specifications

The A230P specifications are shown in Table 5.7.

Table 5.7 A230P Specifications

Item Specification
Supply voltage, frequency 3-phase, 200 VAC, 50 Hz; 200 VAC, 60 Hz; 220 VAC, 60 Hz
Permissible voltage fluctuation 170 VAC to 242 VAC
Permissible frequency fluctuation + 3Hz
‘Rated output 240 VDC to 343 VDC 30 A
Power supply capacity 10 KVA (at max. load)

{1} 300 VDC output

{2) External regenerative resistor terminals
I/O terminals "1 {3} 200 VAC power supply input

{4} Emergency stop input terminals

{5) Ground terminals

External regenerative resistor 13.30

No. of slots occupied 2

S5VDC intgrnal current 0.1

consumption (A) .

Weight kg (Ib) 1.4 (3.08)

External dimensions mm (inch) 250 (9.84) (H) X 75.5 (2.97) (W) X 136 (5.35) (D)
POINT |

The regenerative resistor is also used for voltage discharge across the P-N ter-
minals when an error occurs or the CPU is reset.

/\ CAUTION

A Therated current output of this power supply module to drive servomotors is 30 A. To preventdamage

to the power supply module, use the formula below to select servomotors, speed, and torgue such that
the total current for all axes does not exceed 30 A,

B load torque {kg-cm) ., operation speed {r/min.)
Total current for all axes (A)= T [motor rated current {A) X rated torqus (kg om) Tated speed (M)

N\ Use under the conditions defined in Table 5.7.
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(1) A230P block diagram

PPPPPPPPPPPPP

526
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5.6.2 Names of paris

oy \ =]
3
[I] - (3)
——
| pover O-at— (2)
[:'K j "ﬂﬁ"ﬂﬂﬂﬁnnnnn,
No. Name Application
P, N: Connect to ADU P, N terminals. (300 VDC cutput)
P,C: Regenerative optional connector terminals
NC: Not used .
1 Terminal block R, S, T Power supply terminals. Connect to 3-phase 200 VAC 50/60 Hz power supply
PEMGT: .
PEMG2: } Emergency stop input
FG, LG: Ground terminats. Use designated ground, if possible. Class 3 grounding
2 Power indicator Lights to indicate the power is on.
3 Terrinal block cover Terminal block protective cover

Attach this cover for safety after connecting witing 1o PN, P.C, R.S.T, PEMG1, PEMG2, FG, LG.
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5.6.3 Wiring

This section describes the A230P wiring.

A230P
to ADU P. N terminals — P -®
P1®
. N -
10 ACU P, N terminats ; N — _®
Regenerative resistor | — P “®
1! CHR
NC &)
/-'}: 3-phase 200 VAC R __®
NGy a
A T®
. o Lo PEMG1 HR)
mergency s
P PEMG2 X
FG 1®
J' l LG TR
Ground = = /\/_\J

5.6.4 Wiring precautions

Refer to Section 2.9 for information on which regenerative resistors can be connected.

> WARNING

& The power supply module has a lot of live parts. Always attach the terminal biock cover after connect-
- ing the wiring. To avoid shocks, do not touch this module after the power is turned on.

<’r> A capacitor maintains a residual voltage across terminals P-N after the power supply is turned off. To

avoid shocks, wait sufficient time after turning off the power or discharge the residual voitage before
- touching the wiring: '

/\ CAUTION

A\ If a A273UHCPU (32-axis specification} is used, 300 VDC cables between P, N terminals on the

A230P servo power supply module and the AC motor drive modules must be wired independentiy for
each system set with the system settings. Otherwise, failure or malfunction may occur.

A\ No output occurs from the P, N terminals unless an emergency stop switch is connected between ter-
minals PEMG1 and PEMG2. An external emergency stop circuit must be connected.

A\ Mountthe regenerative resistor on a non-flammable materiai. Firemay resultif the regenerative resis-
tor is mounted on or near a flammable material.

If aregenerative resistor is used, ensure that an alarm signal cuts off the power supply, otherwise dam-
age to the regenerative transistor, overheating of the regenerative resistor, or even fire may result.

To prevent fires, take heat countermeasures such as using non-flammable wiring inside the control
box where the regenerative resistor is located.
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5.6.5 Precautions on using the power supply module

(1) Selecting a Power Supply Module

Ensure that the total current for ali axes is 30 A max., as described in Section 5.6.1.

(2) Selecting a Regenerative Resistor

(@) It is important to select the regenerative resistor such that the regenerative
power during operation does not exceed the permissible heat generation in
continuous regenerative status, when operation speed is frequently changed
or vertical feed is carried out, for example. Determine the regenerative power
ofthe motors for all axes, and select the regenerative resistor according to this
regenerative power.

Regenerative Resistor Name Regenerative Power (W) Resistance ()
MR-RB0G4 60 13
MR-RB10 100 13
MR-RB30 300 13

(b) An example calculation of regenerative resistor heat generation is shown below.

- =Er
Pr = T

Where,

Pr: regenerative power (W)
Er: total regenerative energy per operation period (Joule)
if : operation period (sec)

For vertical feed with an operation pattern as shown in Fig. 5.3,

the torque and energy in each operation region can be calculated as shown
in Table 56.8. The total regenerative energy is the sum of the negative © regen-
erative energies (Er) in each region. (Negative © energies are regenerative,
positive energies @ are poweting.)

Table 5.8 Equations to Calculate Torque and Ene:;gy in Each Region

Og:’ﬁg:“ Torque Applied To Motor (kg-cm) : - EnergyE (Joule)
(GD2 +'G02) No 0.01027
(1 = .| E, ==—%L.No-T, - TPsa
Tt S0 Tosay tu” L 17 TP
Tleyd) - ) T,=T,+T | E,=001027 No-Ty-1, -
% No 2 U F 2 2 1
B/ w i - 27, ap2). - R
(602 + GDZ) - No .
2 3) B 1 = 001027 T,
z | ] P\oom Ti"'e @ Ty = 37500 Tpsd, T U F Ba=T-g ~ NorTy-Thsd,
1 Tp d
b3 (J??' : M L i - J‘m {4, (8) T4 =TU E4zo {No regen_era:ion)
Frssonoree | % H\ e ’__F\ : (GD2 + GDZ} - N ' ‘ o
T ®l + - No . _ 0.01027 :
3 (4 {3) {5} 11 - L Mo 1 . Ea = e=tL No: T« TP L
T §§ \_ , 1 - Yot T gm0 Tpsa, Ut TR - [ 5Tz TSR o
Tu
C Y Geomsion o @ Te=-Ty+Tr : | Eg= 001027 -No-Tg- g
(GD2 + GD2) « No a.01027- s R
U St S B E, =800l g T, T TPsA, .
] T 37500 Tpsu Ty +Te 7 2 v 2
Fig. 5.3 Operation Pattern Regenerative energy Ex L Total of negative energies in regions 110 § '

for Vertical Feed
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/\ CAUTION

A\ Ensure that the regenerative resistor name and capacity parameter settings are appropriate for the

operation mode, servo amplifier, and servo power supply module. Incorrect settings can cause the
malfunction of the protective functions.

A Mount the regenerative resistor on a non-flammabie material. Fire may result if the regenerative resis-
tor is mounted on or near a flammable material.

& Ifaregenerative resistor is used, ensure that an atarm signal cuts off the power supply, otherwise dam-
age to the regenerative transistor, overheating of the regenerative resistor, or even fire may result.

/& To prevent fires, take heat countermeasures such as using non-flammable wiring inside the control
box where the regenerative resistor is located.
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5.7 Battery Unit and Connector Cable

If an absolute encoder is used, an MR-JBAT[] battery unit must be connected to back
up the stored absolute position values. '

Use the A270BATCBL battery unit connector cable to connect a MR-JBATL] to the
main base unit or to another MR-JBAT[],

MR-JBATO, battery unit

|
\ -

T o

A275B, A278B main base unit

Servo
system
cPU

AS1P

+

AZ70BATCBLO,
battery unit connector cable

This section describes MR-JBAT and A270BATCBLO specifications and names of
parts.

5.71  Specifications

{1) MR-JBATDO Specifications
This section describes the MR-JBAT( specifications.

Table 5.9 MR-JBATO Specifications

MR-JBAT4 MR-JBATS
No. of axes with battery back-up 4 axes max. 8 axes max.
External dimensions mm {inch} 160 (6.3)(H) x 30 (1.18)(W) X 100 {3.94)(D)
Weight kg (Ib} 0.53 (1.17) L 0.58 (1.28)
(2) AZ270BATCBLO Specifications
This section describes the A270BATCBLO specifications.
Table 5,10 A270BATCBLO Specifications
A2T0BATCBL [ A270BATCBLJ16 A270BATCBLJ32
Cable length m (ingh) 0.25 {8.84)
Weight kg (ib} 0.05 (0.11)
Application Connecting MR-JBAT tomain | Connecting a MR-JBATS to the | Connecting a MR-JBATS to the
base unit main base unit or to another main base unit or to another
MR-JBATS MR-JBATS
" { No. connected battery units 1 2 4
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/A CAUTION

A\ Ensure polarity is correct. Incorrect polarity can cause destruction of, or damage to, the system.
A\ Regulariy replace consumables, such as batteries, as described in the instruction manuals.
N\ Do not short, recharge, overheat, burn, or disassemble batteries.

A\ Dispose of batteries according to government regulations.
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5.7.2 Names of paris

(1) Battery unit

Module mounting hole |
Hole to mount battery

unit to control box or
anel. \

p o
M5 screw! %-
( ) i} fia) fiaa

Connector for battery £
unit connector cable
Connector to connect

the battery unit to the
main base unit.

(2) Battery unit connector cable

Battery unit connector |
Plugs into the battery
unit.

Base unit connector

Plugs into the base unit.

i/
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L e

6.

CONTROL POWER SUPPLY MODULE

This section describes control power supply module specifications and selection.

6.1  Mountable Power Supply Modules

“The model names of the power supply modules which can be mounted on the main base uni,
motion extension units, and PC extension base units are shown in the table below.

W AGIP | A62P | A63P | AGSP

Base Unit ‘

- | Mairi base unit O X'
Motion extension base unit O X
PC extension base unit O O

6.2 Specifications of Power Supply Modules

O can be mounted X cannot be mounted

The specifications of the power supply modules are shown in Table 6.1 .

Table 6.1 Table of Power Supply Module Specifications

Item

Specifications

A61P [ AG2P

[ A63P

A65P

Mounting position in base

Power supply module mounting slot

100 - 120 VAC*+1%%
(85 - 132 VAC)

30%
24 vDC 3%

+10%
100 - 120 VAC*1%%

(AC 85 - 132 VAQ)

Input power supply
’ 200 - 240 VACH1T® {15.6 - 31.2 VDC) 200 - 240 VAC *10%
(170 - 264 VAC) (170 - 264 VAC)
Input frequency 50/60 Hz + 5% - 50/60 Hz + 5%
Max. apparent input power 110 VA 65 W 110 VA
Inrush current 20A 8 ms max, 100A 1 ms max. 20A 8 ms max.
S VDG 8A 5A 8A 2A
Rated output | 24 VDC - 08 A - 15A
current +15VDC -
-15VDC -
"1 5VDGC 8.8 A min 5.5 A min 85 Amin 2.2 Amin
Overcurrent | 24 VDC - 1.2 A min - 2.3 Amin
protection +15 VDG _
-15VBC -
‘2 5VDC 55-65V 55-85V 55-65V 55-6.5V
Overvoltage
protection 24 vbC -
Efficiency 65% min.
Power indicator LED indicator
Terminal screw size M4AX0.7X6
Applicable power cable size : 0.75 - 2 mm?
Applicable solderless terminal V1.25-4,V1.25-YS4A V2-54,V2-YS 4A
Applicable tightening torque ‘ 118N {12kg - em) )
External dimensions mm (inch) 250 (9.84) X 55 (2.17) X 12 {4.76)
‘| Weight kg (Ib) 0.98 (2.16) ] 0.94 (2.07) 0.8 (1.76} 0.94 (2.07)
3 Permissible momentary 20 ms max 1 ms max. 20 ms
power interruption time - . . max.
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*1 : Overcurrent protection

(a) When currentin excess of the specifications flows throughthe 5VDC
or 24 VDC circuits, the overcurrent protection device breaks the cir-
cuit and stops the system. '

A dropin voltage wilt extinguish or dim the power supply module indi-
cator display. .

(b} After overcurrent protection operates, start up the system after eliminating
the cause, such as insufficient current capacity or short circuit. The system
will execute an initial start when the cumrent retumns to the normal level.

*2 : Overvoltage protection

When a 5.5 - 6.5 V overvoltage is applied to a 5 VDC circuit, the
overvoltage protection device breaks the circuit and stops the system.
The power supply module indicator display switches off. To restart the
system, switch the input power supply off, and then turn it back on. The
system will execute an initial start.

if the system does not start up, and the indicator display remains off, the
power supply module must be changed.

*3 : Permissible momentary power interruption time

This shows the permissible momentary power interruption time for the exten-
sion base power supply modules, and is determined according to the type of
power supply module used. The permissible momentary power interruption
time for systems using the AG3P is the time taken after the stabilized primary
power supply supplying 24 VDC to the A63P turns off untii the 24 VDC
falls below the prescribed current (15.6 VDC).

6.3 Selecting the Power Supply Module

n The power supply module is selected according to the total current consumption of the
HO module and special function module petipheral devices, which is supplied by the
power supply module.

See the corresponding manuals for information about the 5 VDC current consumption
of the /O modules, special function modules, and peripheral devices.

The current consumption of the motion module is shown in the table below.

Current Consumption (A)

Product Name Model Name 5VDO 24 VDO

CPU module . ) A273UHCPU 15 -
AM221AM-20 .

AC motor drive module AZ11AM-20 0.6 -

. . AM222AM-20
Servo power supply module A230P 0.1 -
Dynamic brake module . | A240DY - 0.19
Servo external signal module AZ278LX 0.1 L—
o P oo | parsex :
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6.4 Fuse Specifications

This section describes the fuse specifications for the control power supply modute and
the output module.

Table 6.2 Table of Fuse Specificatiops

Ited
" GTH4 SME.3A MF5S1NMS HP-32 HP-TOK MP-20 MP.32 MP-50
Maodai Name !
AB1P, AB2P, AB3P power AY1E, AYI3E AY23 output AY22 output AYS0, AY8D AY60 output AYBOE output
Application ABSP power supply module Gutput module modulg module output module medule module
supply module
Shape glass tube glass tube glass tube plug-in plug-in plug-in plug-in plug-in
Rated current 4A 8.3A 8A 3.2A TA 2A 32A SA
External @6 (0.24)x #6 (0.24) % @5.2{02)x 303 (1.19)% 303119 x 17.2 (.68 % 172068% | 172 (0.68) %
dimensions 32 (1.26) 32 (1.26) 20 {0.78) 8{031)X B (0.31)x 5.6 (0.22)x 55 (0.22)x 5.5{0.22)x
mm {inch) 20 (0.79) 20 (0.79) 19 (0.75) 19 (0.75) 19(0.75)
A\ Only use a designated model name fuse. Non-designated mode! name fuses can cause malfunction-
ing of the system.

6.5 Handling Precautions

This section describes handling precautions for control power supply modules between
opening the packaging and mounting.

{1) Tighten the module mounting screws (which are unnecessary under normal condi-
tions of use), terminal screws, efc. within the ranges specified in the table betow.

Tightening Torque Range
(N-cm {(kg-cm)) [Ib-inch]

Screw Name

Power supply module terminal block terminal screw (M3) | 49-78(5-8){4.33-6.93]
Power supply module terminal block terminat screw {M4) | 98-137 (10-14)[8.71 - 12.19]
Module mounting screw (M4} [ 78-118(8-12)(6.93- 10.4]

(2) When mounting the module in the base unit, lock the hook on the module into the
base unit by pushing firmly. When unfastening the module, push the hook so that

the hook is totally unfastened from the base unit before pulling the module toward
you (see 9.5 for more details).
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/\ CAUTION

B B> BB P

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

Do not remove the printed circuit boards from the module casing. This wili cause faults.

Ensure no wiring waste or other foreign matter enters the top of the module. Remove any foreign mat-
ter that does enter the module.

Tighten the module mounting screws (which are uhnecessary under normal conditions of use), termi-
nal screws, etc. within the torque range for tightening. '

When mounting the module in the base unit, lock the hook on the module into the base unit by pushing

firmly. When unfastening the module, push the hook so that the hook is totally unfastened from the
base unit before pulling the modute toward you (see 9.5 (2) for more details).
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6.6 Names and Settings of Parts

This section describes the name of each part in the control power supply module.

(1) Names of parts in the A61P module

Maodule fixing hook |
Hook for fixing module to base unit

“Power” indicator ]
5 VDC power supply indicator

Power supply fuse and fuse-holder f
4A glass-tube fuse for AC input power supply
located in fuse-hokder

Power supply spare fuse
Power supply spare fuse is attached to back of
terminal cover

Terminal block
See below for details (terminal biock is under
the terminal covet).

Terminat cover

A cover to protect the terminal block. Remove
cover during wiring, reattach after wiring is
completed.

Hole for module mounting screw ]
The module can be fixed by M4 screws, as
well as by the module fixing hook.

Terminal Details

Power supply input terminals
Connect the 100 VAC or 200 VAC AC power
supply to the power supply input terminals.

- ¢ 5ot
Input voitage select terminals [ Fust

Terminals are shorted with a jumper to set 100
V or 200 V operation. If 100 VAC is input into
the input voltage connect terminals, use the
jumper supplied to shert the “SHORT
AC100V" terminals. If 200 VAC is input, short
the “SHORT AC200V" terminals.’

e
_#160/2000

]$H0m AC100v

V¥ ¥ ¥
XXXXXX@X

LG terminal ]sn-)m aczo0v

|
| Power supply filter ground, with 1/2 the electrical
polential of the input voltage, .

LG

L3149

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

-

I

Terminal screw [
MaAX0.7X6
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(2) Names of parts in the A62P and A65P modules

Module fixing hook ]

Hoak for fixing module to base unit \

Power indicator
5 VDC power supply indicator

Power supply fuse fuse-holder |
4A glass-tube fuse for AC input power supply

located in fuse-holder

Power supply reserve fuse
Power supply reserve fuse is attached to back
of terminal cover

Terminal block j |
See below for details {terminal block is positioned
under terminal covers).

Terminal cover ]
A cover to protect the termmal block, Remove
cover during wiring, reattach after wiring is
completed.

\, / / |

ﬁﬁk}jﬁﬁggm -
§
3

=
OF

Hole for medute fixing screw ]
The module can be fixed by screws (M4
screws), as-well as by the module fixing hook.

Terminal Details

Power supply input terminals
Connect the 100 VAC or 200 VAC AC power

_| supply to the power supply input terminals.

4 SPARE
FUSE

Input voltage select terminats
Terminals are shorted with a jumper to set 100
V or 200 V operation. If 100 VAC is input into
the input voltage connect terminals, use the
jumper supplied to short the “SHORT AC100V”

terminals. if 200 VAC is input, short the NPUT
“SHORT AC200V" terminals. |®| _AC100/200V
LG terminal

3 ]
SHORT AC100V
l®| :Isuoa"raczuov

A}
(RS
| |ocaav

QUTPUT

|50

|
Power supply filter ground, with 1/2 the electri-
cal potential of the input voltage.

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

24 VBC, 24 GDC ferminals ]

Supplies output modules which require 24 V
internally {supplied to module through external
wiring)

WY

/

Terminal screw B
M4xX07X6

\ //// .
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(3) Names of parts in the A63P module

Module fixing hook J

Hook for fixing module to base unit \
[l — ey
“Power indicator | i“fm

5 VDC power supply indicator

Power supply fuse fuse-hoider ]
6.3 A glass-tube fuse for AC input power sup-
piy located in fuse-holder

Power supply reserve fuse
Power supply reserve fuse is attached to back

of terminal cover

g
Terminal biock
See below for details {terminal block is posi- =
tioned under terminal covers). Sl :.52.‘6
Terminal cover
A cover to protect the terminal block. Remove
cover during wiring, reattach after wiring is e
completed. "
Hole for module fixing screw i
The module can be fixed by screws (M4
screws), as well as by the module fixing hook.
Terminal Details
——— T .
Power supply ingut terminals ]
Connect the 24 VDC DC power supply to the
power supply input terminals. - Do not reverse & SPARE
the 24 VDC +, —polarity. Connecting the +, —in FUSE
reverse order will blow the fuse.

§ |®| —DC24V
TG |

LG terminal ]
- | Power supply filter ground, with 1/2 the electri- l®|
cal potential of the input voltage. ®|
FG terminal I l@l
A grounding terminal connected with the ~al :
shielding pattern on the printed circuit board. \ I@] LG

1] -
&

Terminal screw : ] ‘
M4X0.7x6 A
7
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(4) Setting supply voitage

Insert the jumper to short the terminals which correspond to the voltage supplied
to the AG1P, AB2P or AG5P power supply module. This section describes this set-
ting method. '

Remove terminal cover from
power supply module,

X
Remove the terminal screws

from either (2) or (3), 4SPARE
whichever matches the FUSE
voltage supplied at the input
terminals (1)
{2): If the supply voltage is I@I
100 VAG upuT
(3): If the supply voltage is 1®| | AC100:200¢
200 VAC
\ |®| ] SHORT AC100V
Fix the attached jumper (4) f ® ] SHORT AG200V
with the terminal screws, 7 ®I
install the jumper as shown
in the diagram to the right. |®| *i6
(Diagram shows situation
when supply voltage is 200 [R]| -+
VAC).
(Ol oce
[&)]||) oeze
I |

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 tabie

below.
Supply Voltage
100 VAC 200 VAC
Set1o 100 VAC _ " | Destroys the power supply module
(jumper attached to (2)) {no abnormality in the extension base unit)
Setto 200 VAC Mo abnormality in the module, ‘ _
(jumper attached to {3)) but extension base unit does not operate
El?rr?s::nngot attached) No abnormality in the module, but extension base unit does not operate




7. BASE UNIT AND EXTENSION CABLE

7. BASE UNIT AND EXTENSION CABLE
7.1 Specifications
This section describes the specifications of the base units {main base unit and exten-
sion base units) and extension cables which can be used with the motion controller.
7.1.1  Base unit specifications
The specifications of the base units which can be used with the motion controller are
shown in Table 7.1.
Table 7.1 Table of Base Unit Specifications
Main Base Unit Motion Extension Base Unit PC Extension Base Unit
A275B A278B A2558 A2688 A62B AB5B AB8B
Max. ‘
mountable No. 5 . 8 5 8 2 5 8
of modules
Mounting hole | @6 dia. slov/

size

26 dia. mounting hole (M5)

26 dia. slot (M5)

26 dia. slot (M5)

sll:i:hnz:aghole 362(14.25) X | 460 (18.11) X | 277 (10.9) X | 446 (17.56) X | 218 (8.58) X | 332 (13.07) X | 446 (17.56) X
mm (inch) | 200(Z.87) © |200(7.87) |200(7.87)  {200(7.87)  |200(7:87)  |200{7.87) | 200 (787)
Etormal 382(1504) | 480(18.9) | 207(11.69) | 466(18.35) | 238(9.37) | 352(1386) | 466 (15.05)
dimensions 250 (9.84) 250 {9.84) 250 (9.84)

mm (inch) 29 {1.14) 29 (1.14) 29 (1.14)

Weight ko (b) | 1.5(33) | 1.0(4.19) 12(2.64) | 1.9(4.19) 1.1242) | 14(3.08) | 1019

7.1.2  Specifications of extension cable

The specifications for extension cables which can be used with the motion controller
are shown in Table 7.2.

Table 7.2 Table of Extension Cable Specifications

o ModelName |\ o70c128 A370C258 ACO6B AC12B AC30B
Cable length m (it 1.2 (3.94) 2.5 (8.2) 0.6 (1.97) 1.2(3.94) 3.0 (9.84)
Resistance of 5 VDC

SUpply T (O 2t 55°C) 0.028 0.045 0.019 0.028 0.052

Application

AB5B, AGBB

Connecting servo system CPU to AB2B,

» Connecting two PC extension base units

* Connecting main base unit to motion extension base unit

Weight kg {Ib)

052(1.15) |

0.95 (2.09)

0.34 (0.75)

| os2(115 ]

1.06 {2.33)

POINTS

{1) The motion controiler cannct be connected to the A558 or A58B exten-
sion base units,

(2} The total length of the extension cables must not exceed 6.6 m (21.651.).
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7.2 Handling

This section describes the cautions on handling from unpacking to mounting, the names
of parts, and setting the stage numbers for the extension base units.

7.2.1 Handling precautions

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

(1) Tighten the unit mounting screws within the range indicated below.

. Screw Name Tightening Torque Range N-cm {kg-cm) [Ib-inch]
Unit mounting screw (M4) | 78-118 (8- 12) [6.93 - 10.4]

/\ CAUTION

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

Do not remove the printed circuit boards from the unit casing. This will cause faults,

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.

Do not install or detach the base unit while power is supplied toit.

Do not mount or remove a module in the base unit while power is supplied to it.

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

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

BBBBEBE BPBP P

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

(1} Main base unit (A275B, A278B)

| Guide hole for mounting base] Module connector
Slot for mounting the base unit Unit fixing holes A connector to mount
onto the control board pane! (for Receive the lugs power supply modules, a
M5 screws) and hooks on the senvo systern CPU, motion
rear panel of the modudes, and MELSEC-A
unit, to fix the unit. series /O modules.
B nh r

A connector for connecting the

y O o00 AO00g
| N

Extension cable connector | | - =
Connects to the signal
communications connector on
.| the motion extension base unit
with the extension cable.
" ok T oEcin conramTIn e
_ ﬁﬁ o P s +1:1+l_—_|+{:1+|:1+!::+u@
A cover for protecting the

extension cable connector.
When connecting to other
motion extension base units,
cut out the area surrounded the

a . Unit fixing screw
groove above the word "OUT | Unit fixing screw __|
on the base cover with side The unit can be fixed by
culters or some other tool. fixing screws, as well as by

the unit fixing hooks.
Screw size M4 x0.7.

/A CAUTION

A\ Install the supplied blind cap or blank cover (AG60) to prevent dust penetrating the empty connector
. spaces. Faiiure to do so can cause malfunctioning.” -
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(2) Motion extension base unit (A268B)

Stage number Unit fixing holes |
setting switch Receive the lugs
A switch to set the and hooks on
stage number for the rear panel of
the extension the untt, to fix
base. It is located the unit.

under the base
cover, .
Seeitems 2.4.3
and 7.2.3 for
method of setting
the stage number.

Guide hote for
mounting base
Slot for mounting
the base unit onto
the control board
pane! (for M5
SCrews)

Extension cable
connector
Connects to the
signal

.| communications
connector on the
servo system
CPU with the

extension cable.

Base cover
Cover for
| protecting the
extension cable
connector,

Unit connector

A connector to
mount power
supply modules,
motion modules
and MELSEC-A .

series O modules.

- ja
Q/ G.EJ.B.D.B.E.D.D-E.£

Unit fixing screw|

The tinit can be
fixed by fixing
screws, as well as
by the unit fixing
hooks. Screw size
M4 x0.7.

The stage number setting switch must be set prior to installing and operating the base.

/\ CAUTION

A\ install the supplied blind cap or blank cover (AG60) to prevent dust penetrating the empty connector
spates. Failure to do sé can'calise malfunctioning.” '
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{3) Motion extension base unit (A255B)

Guide hole for
mounting base
Slot for mounting the
base unit onto the
control board panel
{for M5 screws)

Extension cable
cannector
Connects to the
signal
communications
connector on the
main base unit with
the ACOOB
extension cable.

Cover for protecting
the extension
¢able connector.

Stage number setting Unit fixing hole j LInit connector
switch Receive the lugs and A connector to mount
A switch to set the stage - hooks on the rear panel motion modules and
number for the extension - of the unit, to fix the unit. | | MELSEGC-A series /O
base. ltis located under the modules.

base cover.

Seeitems 2.4.3and 7.2.3 for

method of setting the stage

number,

[]+E3+E]+E3+EJ+D£§

FG terminal_|

A grounded
terminat
connected to the
printed circuit
board shielding

base cover)

pattern (under the

Unit fixing screw |

The unit can be
fixed by fixing
screws, as well as
by the unit fixing
hooks. Screw size

M4X0.7.

| REMARK |

The stage number setting switch must be set prior to installing and operating the base.

/N CAUTION

Fan

A\ Install the supplied blind cap or blank cover: (AG60) to prevent dust penetrating the empty connector

-spaces. Failure to do so can cause malfunctioning,”.
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7.2.3 Setting the stage number of extension base units

{1) Motion extension base unit

Ifa motion extension base unitis connected to the servo system CPU extension con-
nector, the extension stage number must be set for the motion extension base unit.
The method of setting the extension stage number is shown below.

Remove the base cover from
the extension base unit, TN

¥
Insert the connector pin into
the connector CON3 position
1 on the bottom-left side of
the base unit

Attach the base cover to the
extension base unit.

)

[

Stage number setting connector

Setting Main Base Unit Stage Number

Extension Stage Number Setting

Stage 2 Stage 3 Stage 4

igiole]l

] i
20 )
.r TeIgE
4
5

2

LU SR
h b 49 by -

Connector setting i
[e0]
&l o
B-axis
Permitted specification OK NG
settings 32-axis
specification OK
/\ CAUTION

A\ The stage number setting connector (CON3) cannot bé set to stages 2 to 7 for A273UHCPU (8-axis -
specification.) or stages 5 to 7 for A273UHCPL) (32-axis specification.).

A\ The YO number of an VO module mounted on the motion exterision base unitis set using system set-up froma
peripheral device. Set the /O number larger than /O numbers used in the PC extension base unit.

/A Having two or more settings for the same base unit, setting the same stage number for more than one
extension base unit, or not setting the stage numbers, can cause output errors.
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{2) PC extension base unit

If a PC extension base unit is connected to the servo system CPU extension con-
nector, the extension stage number must be set for each PC extension base unit.
The method of setting the extension stage number is shown below.

Remove the base cover from
the extension base unit.

Insert the connector pin into
a position between 1 and 7
of the connector (CON3) on
the bottom-left side of the
base unit, to set the required
stage number.

Attach the base cover to the
extension base unit.

C End ) 7

Stage number setting connector

Setting Main Base Unit Stage Number

Extension Stage Number Setting
Stage 1 Stage 2 “Stage 3 Stage 4 Stage 5 Stage 6

r— UNIT — [~ UNIT 7 — UNIT — [ UNIT [~ UNIT =~ — YNT — -

1 1 1 1 THO 1 1HOOH THOQ O 1 1 OH1 1

soEas | SRR | || BHEBHE| | HeBHE) | sHooH: | 1

3 3

Gonnector A HOTHa| | (eS| | |4 SHa| | s 4] [ |a af | |a 58 af | |4
setting SHOOHS SHO OS5 5 HCY 5 5 5 5 5 5 5 5

6O HS 6O HS 6 O IH6 sHO 6 6 6 6 6 6

THOOMHT THOO 77 s iexelntd THO7 7 7 7 7 7

CON3 CON3 CON3 CON3 CON3 CON3

A\ Having two or more settings for the same base, setting the same stage number for more than one
extension base unit, or not setting the stage numbers, can cause output errors.
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7.2.4 Attaching the motion extension base noise filter

If a motion extension base unit is used, the extension base unit noise filter must be at-
tached. Install the noise filter correctly, as incorrect installation may impair operation.
The diagram below shows the method of attaching the noise filter.

Open out the noise filter and pass the cable through it, as shown in the diagram. Tighten
the nylon clamp with an M4 screw.

Tighten

A CAUTION

A\ Failure to correctly attach the noise filter can cause faulty operation.
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8. MéMOﬁY AND -M}EiVIORYV CASSETTES
8.1 Specifications:
This section describes the specifications of the merriory, memory cassettes, and batteries.

8.1.1 Memory cassette specifications

The specifications of the memory cassettes used are shown in the following table.

Table 8.1 Memory Cassette Specifications

o ModeIName | aNMCA-0 | AGNMCA-2 | ASNMGA- | ASNMCA-8 |AGNMCA-16 A3NMCA-24 {ASNMCA-40 | ASNMCA-56 | ASAMCA-96
*RAM memory capacity 16koyte | 32koyte | 64koyte | 128kbyt | 192kbyte | 320Kbyle | 448koyte | 768 kbyte
“y@?’ame‘e' seting capac- | None (16kbyte) | (32kbyte) | (B4kbyte) | (96kbyle) | (144kbyte) | (144kbyte) | (144 koyte) | (144 kbyte)
No. of ROM mounting .

o 2 (28 pins)

Mountable ROM model 4KROM, BKROM, 16KROM

name ' '

Mountable RAM model AKRAM Cannot be mounted

name

External dimensions

men (inch) 110 (4.33) X 79.5{3.13) x 33 (1.3)

Waight Kg (1b) 0.13029) | 0.13(0.29) [ 0.13(0.29) [ 0.13{0.20) | 0.13(0.29) ] 0.13(0.29) | 0.15(0.33) {0.15(0.33) [ 0141031

*

The RAM memory capacity refers to the capacity of RAM mernory soldered to the memory cassette printed circuit board.
The parameter setting area refers to the area to stare parameters, main programs, subprograms, and comments set with the param-
eters. See Section 8.2.4 for information on the types and order of stored data.

8.1.2 Memory specifications

The specifications of the ROM and RAM used in the memory cassettes are shown in
the following table.

Table 8.2 Memory Specifications

odel Name
4KRAM 4KROM BKROM 16KROM

Item
Memory IC-RAM
specification (reading and writing) | EPROM (read anly)
Memory capacity | 8 kbyte 8 kbyte 16 kbyte 32 kbyte
Construction 28-pin IC package | 28-pin IC package | 28-pinIC package | 28-pin IC package
Others Two memory chips of the same type must be mounted in the two mounting sockets.
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8.1.3 Battery specifications

The specifications of the battery for RAM back-up and power interruption backup func-
tions are shown in the table below.

Tabie 8.3 Battery Specifications

Model Name AGBAT
item
Nominal voltage C 3.6VDC
Battery warranty
period S years

Differs in the following ranges according to memory cassette (see Section 1.3
Total power for details)
interruptiontime A3NMCA-0: 4100 hours
1 ABNMCA-56: 450 hours

Applications RAM back-up and power interruption backup functions
External dimensions :
mm (inch) ¢ 16 {0.63) x 30 (1.18)
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8.2 Handling '

This section describes handiing precautions between opening the packaging and instai-
tation, and describes the names, settings, and mounting of parts.

8.2.1 Handling precautions

+ This section describes handling precautions for memory cassettes and batteries be-
tween opening the packaging and instaliation.

(1) Memory and memory cassettes
(a) When mounting a memory cassette in a module, push it fully into the connector,

{b) When mounting a memory chip in a socket, push it fully in place until it locks.
After mounting the memory chip, check that it is pushed fully in.

/\ CAUTION

The memory cassette and pin connectors are made of resin. Take care not to drop the memory cas-
sette or subject it to severe shock.

Do not remove the printed circuit boards from the memory cassette. This will cause faults.

Ensure no wiring waste or other foreign matter enters the top of the moduie. Remove any foreign mat-
ter that does enter the module.

When mounting a memory cassette in a module, push it fully into the connector.

When mounting a memory chip in a socket, push it fully in place until it locks. After mounting the
memory chip, check that it is pushed fully in.

Do not place a memory cassette on a metal surface which can cause electrical leakage, or on a materi-
al which accumulates static electricity, such as wood, plastic, vinyl, fabric, electric wiring or paper.

Do bend memory chip leads or touch them by hand. This can damage the memory.

Insert memory chips as indicated on the socket.
Inserting a memory chip incorrectly can damage it.

Do not touch the memory cassette CPU connector by hand.
This can cause defective contact with the connector.

B B BB B BB BB B

Turn off the power supply of the equipment (CPU, IBM PC, or A271DVP) before inserting or removing
a memory cassette.

Inserting or removing a memory cassette while the power is connected can damage the memory cas-
sette hardware.

Do not short a battery.
Do not disassemble a battery.

Do not burn a battery.

Do not overheat a battery.

> BB B P

Do not solder the battery terminals.
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8.2.2 Names of parts

This section describes the names of the memory cassette parts.

| ABNMCA-2, 4, 8, 16, 24, 40,56, ABAMCA-G60 | .

[T g o

@

Odd addresses Even addresses

(&)

& ]
©)

No.

Name

Description

Comment

CPU connector

Connector to connect the memory cassette to the CPU,

Battery (AGBAT)

Battery for RAM back-up and power interruption backup functions

Program memory sockets

Mounting sockets for IC-RAM or EPROM.

Two memory chips of the same type must be mounted in the two mountmg sockets
SOC 1and SOC 2.

Mount memory with even addresses in SOC 1 and memory with odd addresses in SOC
2.

Mounting sockets for EPROM.

Two memory chips of the same type must be mounted in the two mountlng sockets
S0C 1 and SOC 2.

Mount memeory with even addresses in SOC 1 and memory with odd addresses inS0C
2.

Battery lead connectors

Connect the battery leads to connector CON1. To reduce battery consumption, the ~
leads are not connected to the connector when the memory casseétte is shipped. -~

Memory setting switch

Switch between memory RAM and ROM.

Memory protection switch

Protects the contents of the iC-RAM memaory. Writing and editing the memory is
disabled when the protection is set ON.

*  Must be set or mounted before writing programs.
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8.2.3 Mounting and removing memory chips

This section describeé the method of mounting or removing memory chips from a
memory cassette.

(1') Holding the memory chip

Hold the memory chip as shown in the diagramto
mount it correctly. Do not touch the leads by hand e
or static electricity may destroy the memory or de-
fective contact may result from bent pins.

Fig. 8.1 Holding the
Memory Chip

{2) Mounting direction

Make sure that the memory chip is inserted correctly or it may be destroyed when
the power is turned on.

The mounting direction is marked on the memory socket. Correctly align the
EPROM notch or IC-RAM notch or dotted line when mounting the memory chip.

/\ CAUTION

A\ Make sure that the memory chip is insented correctly or it may be destroyed when the power is tumed on.

IC-RAM
with notch with dotted line

Q) D) D)

Memory Socket EP-ROM

38010
38012
38072

|
Igg
13 &
A Q
(23N
I= =
12z

Fig. 8.2 Memory Mounting Direction
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(3) M_emory settings

Set the jumpers and switches to match the RAM and ROM used.

Memory
setting

ASNMCA-O A3NMCA-2, 4 A3NMCA-8, 16, 24, 40,56
A3AMCA-96
RAMBEROM
=REs G &R
e} 2 | X3 -0
RAM SI=EIRS ~ 10 v
3 iom1| 5 OIS Swi1
2| [ =] ro[ ] |
= 7 {rX3 !
(FOM| ] (ON| OFF
3
S Row o
Q % § % Q -~ 0
[g%]
ow | SEHEE S B | e
+~ & ;\)D '
S TEES — :
| - -
=]

(1) Set RAM or ROM
before mounting the
comesponding
memory.

{2) For A3NMCA-0, insert
the jumpers in CON3
or CON4 to select the
memory.

CON3 .. ROM
CON4 .. RAM

{3) For ABNMCA-2 to -56
or ASAMCA-96, set
the switches to select
the memory.

RAM is selected when
the memory cassette
is shipped from the
factory.

Fig. 8.3 Memory Settings
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(4) Memory mounting procedure

Mount the memory correctly by following the procedure described below.

A3NMCA-0

AINMCA-2, -4, -8, -18, -24, 40, -56 or ABAMCA-96

( To use ROM

Y ( Towern )

( " Touse ROM

) C

To use RAM )

A

¥

Tumn socket lock screw to
OPEN.

Turn socket lock screw to
OPEN.

Turn socket lock screw to
OPEN.

Turn socket lock screw to
OPEN.

4

Y

If mounted, remove the
memory chip from the

If mounted, remove the
memory chip from the

If mounted, remove the
memory chip from the

If mounted, remove the
memory chip from the

Insert the memory chip
such that the notch or
dotted line marked on the
socket aligns with the
notch or dotted line on the
chip. (Fig. 8.2)

Hold the memory chip
down by hand and turn the
lock screw to CLOSE.

Check that chip is fully
down in the socket.

(RAM)

{ROM)
y

Stick the masking tape
suppiied on the ROM
|_surface.
R

)

socket. (Fig. 8.1) socket. (Fig. 8.1) socket. (Fig, 8.1) socket, (Fig. 8.1)
Y 3 r
Set the RAM/ROM jumpers Setthe RAM/ROM jumpers SEF the RAM/ROM setting Se_t the RAM/ROM setting
10 select ROM. (Fig. 8.3 to select RAM. (Fig. 8.3 switch SW1 to select switch SW1 to select RAM.
(Fig. 8.9) g 83) ROM. {Fig. 8.3) (Fig. 8.3)

Insert the memory chip
such that the notch or
dotted line marked on the
socket aligns with the
notch or dotted line on the
chip. (Fig. 8.2)

Y
Held the memory chip
down by hand and turn the
lock screw to CLOSE,

Y

Check that chip is fully
down in the socket.

Stick the masking tape
supptied on the ROM
surface.

*

Write any created sub-
sequence programs from
peripheral device to servo
system CPU.

C e )

This step is necessary because
sub-sequence storage address-
es change when main sequence
programs are stored in ROM.
See Section 8.2.4 for details.
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.

8.2.4 Memory protection switch settings

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

It prevents overwriting or deleting of previously creatéd programs.

Set the memory protection swntch to the OFF position before modifying the memory
-cassette contents.

(1) The switch setting differs according to the model name of the memory cassette,
as shown in the diagram.- The memory protectnon switch is set OFF on shipment

‘from the factory
- A3NMCA-8, 16, 24, 40, 56
AINMCA-0 A3NMCA-2, & Ao og 40
—~d
I e |
= SR {] Memery
M o[l ; SW1 |acm |} protection
0 Memory Memory [ - |{ switch
= 2} protection E. pro-te:tson gg .
EE! ing . W[ Weo! | switel
[}*] setming jumpe M pRO gg
~ 2
swi ™M PRO

(2) .The memory ranges protected by the switch settings are shown in the table below.

Mamory
""g:fg‘:’“ Switch Applicable Mamory Cassatte
{Bytes) -
+ AINMGAD j -
set to O hamper Applicable
o o}
0-16K + ABNMCA2.10-56 | { AGNMCA | Appicable
switch 2 of DIP AINMCA-2 i
SWisettoON . AaNMCA"; L gpphcab!e
16K - 32K Switch 3, SW1 ON o ANMCAS
32K - 48K Switch 4, SW1ON | ppplicale
- - : ASNMCA-16 | Applicable )
4BK - 64K Switch 5, SW1 ON i ) to ot 1Apphcab!e ropliati
che.SwWioN |~ - ° P ABNMCA- o e
64K - 80K Switch 6, SW1 ON ) ANMCAGD b to Pl Applicable
80K - 96K Switch 7, SW1 ON ANMCASS } 10
96K - 112K Switch 8, SW1 ON
112K - 128K
| SWtch g, SWION 1 o e e oo i e oo ’
128K - 144K
144K - 192K
‘192K - 220k T STt hTTooTmTTTTTTT Tt
SWitth 10, 8WION b L o L L o o o e e e e e e e e e e e
320K - 448K ) ‘ s
BT T e
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m
{3) Check the memory cassette areas for storing programs and data before setting
memory protection.

The sequence of memory cassette storage is shown in the diagram below.
- The type of data stored is determined by the parameter settings.

(a) Using RAM

» From the start address of the parameter setting capacity, data is stored in
the sequence: parameters, main programs, and subprograms.

+ Fromthe end address of the parameter setting capacity, data is stored in the
sequence: comments, file registers, status latches, and sampling trace.

(b) Using ROM
+ Parameters and main programs are stored in ROM memory.
* Sub-programs are stored from the start address of the parameter setting capacity.

» Fromthe end address of the parameter setting capacity, data is stored in the
sequence: comments, file registers, status latches, and sampling trace.

Using RAM Using ROM
A Parameter area
T/C set value area
ROM memory area . ) N
T s ot e van | e soeco e
N program
Microcompiier program
A2 area
----- Stored in ROM: - - - - —
Parameter area i TIC set value area
T set value area Sub-sequence program
area
Main Main sequence program
program | €2 pg;:m Miccocomputer program
- area
Microcomputer program
area P. 1 address storage area
T/C set value area Operation result storage
. area ’
Sub-sequence program
area
Sub- ;
Microcomputer program
Parameter program | area
setting area
RAM mamory area 9 P. | address storage area Not used
memory cassette i Gan be used for
( Y ) ) Cperation result storage expanson file registers.
capacity area
Not used
Can be used for
expansion file registers.
Sampling trace area Sampling trace area
Data area Data area
Status latch Status atch
Area fer file registers Area for fife registers
File register area Fite register area
! Comment area Comment area
Not used Not used
Can be used for Can be used for
' expansion file registers. expansion fils registers.

POINT

(1} Do not apply memory protection before running sampling trace or status
latch. The results cannot be stored if the memory is protected.

8—9
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8.2.5 Battery Installation

The battery leads are not connected when the memory cassette is shipped.

Connect the leads to the connector as described below before using RAM or power in-
terruption backup functions.

Connector.

1T

1 I / [
Open the memory cassette : , Lead dli
cover. Q) S sac cons b ead clip

&% &3 N
g g 4
: NG NE
Check that the battery is
comectly mounted. w -
Battery
! rm Em ; i
: i

Check that the direction is | T e pdl
correct and insert the battery s i b
connector into connector i
CON1 on the printed circuit = ! |
board. I 1|

oo s ol

A
C =
1
=il 1

| REMARK

To reduce battery consumption during distribution and storage, the leads are not connected to the
connector when the memory cassette is shipped.

8-10



MEMO




9. MOUNTING AND LOCATION SELECTION

{50

"'9. MOUNTING AND LOCATION SELECTION

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

9.1 Fail-safe Circuits and Important Precautions
9.1.1  Concept behind fail-safe circuits

. The difference in the lag time and rise time of the servo system CPU power supply and
external process power supply (particularly DC) can cause a temporary abnormal pro-
cess output when the servo system CPU 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 servo system CPU is turned on, the DC output module canissue
an abnormal output when the servo system CPU is turned on. Therefore, a circuit is
required to ensure that the servo system CPU turns on first.

Malfunctions are also possible if a fault occurs in the external power supply or if the ser-
vo system CPU 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 servo system CPU.

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

/N CAUTION

Provide appropriate circuits external to the servo system CPU to prevent cases where danger may result from
abnormal operation of the overall system in the event of a power supply fautt or servo system CPU failure.

Mount each controller, servo ampiifier, servomotor, and regenerative resistorona non-flammable ma-
terial. Fire may result if they are mounted on or near a flammable material.

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

If a regenerative resistor is used, ensure that an alarm signal cuts off the power supply, otherwise dam-
age to the regenerative transistor, overheating of the regenerative resistor, or even fire may resuit.

To prevent fires, take flameproofing measures inside the control box where the servo amplifier and
regenerative resistor are located and use non-fiammable wiring.

Do not apply a voliage to terminais which exbeeds the voltage prescribed in this manual or the instmcﬁon
manuals for other products used. Incorrect voltage can cause destruction of, or damage to, the equipment.

Correct the terminals comrectly. Incorrect connection can cause destruction of, or damage to, the equipment.
Ensure polarity is correct. Incorrect polarity can cause destruction of, or damage to, the equipment.

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 bum injuries may result.

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

S5 BPBhB OB OB OB OB B B

To avoid.injury, do not approach machinery during trial or teaching operation.
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/\ CAUTION

B B

B B

b.

B B

BB B BB B B B

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

Provide an electromaghetic contactor for servo amplifiers and other equipment for which the instruc-
tion manual prescribes an electromagnetic contactor to cut off the power in the event of an error.

Provide an external emergency stop circuit to instantaneously stop operation and cut off power.

Use controllers, servo amplifiers, servomotors, and regenerative resistors in combinations prescribed

in this manual and the instruction manuals for other products used. Incorrect combinations can cause
damage to the system or fire.

If used in systems for which safety standards apply (such as robot systems), all controllers, servo am-
plifiers, and servomotors must meet the prescribed safety standards.

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.

Use dynamic braking on servomotors if free running after an emergency stop, servo OFF, or a power

cut is a problem.

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

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

Use the dynamic brake modute 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 operation.

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

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

Select cables for the system with appropriate diameter, heat resistance, and bending resistance.

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

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

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

The electromagnetic brake may not be able to hold an axis due to age or machine construction (if a

servomotor is finked via a timing belt to a ball screw, for example). .As @ safety measure, provide a
stopping device on the machine.
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(1) Sample system circuit design for motion control’

I_Twisted-wire cable |

Ay Sy4e
5(’/

‘/ T
Pl
& 5
soh l RE
-phase t +——
200/220 VAC ABIP  JA273UHCPU AZ278LX AZ21AM-20 | A221AM-20 A240DY
/- N ) LL
r—-——-—-o FLS P ¢ -0 7
Oy O\ © ——() RES ——Lo‘n —LO L] e Y 1
)—)—9NFB Q) §T0P ——C U oy 0 y-
oo/ o — O MG — Oy 1 ov 1 O U
Rl 8 7 *1 0 CHANGE —ow | ow- ovz
O AC200¥ {———0C (M oy ——OC U ow!
*—- -0 AC200V ov __,2 —O Y j o
0B Ow —O W Oy 3
—0
o
[ O SHORT < com —0
O acz00v ~O B o BRAKE ———Oy 4
[—0 EMC g e yed
- 33‘;,“ DB IN+
C G ——O DLV — DB IN-
O L6 O DC24G
i
for 8 axes
L o ofts |
i BLS
il e ¥ I Sy I
i ,-——O‘-""‘"-Om-—/ i p Uj¥in a1\ !....!
; /——O\"Om—w ! Ground:: Groundg :
| _.__.o"'\-o__._m 1 | C(SM) e : \SH H
Wm0 i i i
¢ * 3 ] * 31
i “Efectro- i . Electro-d
ey b < magnet 1 »magnet?
R i i Tric brake i pric brake;
ad) - S |
Ra3
o
2avpG. YAV O
power
supply 245 © -
Operation ready
—0 o— O Q_‘_DE - \\M’E:J_
MC
. ©- b
A273UHCPU EMG ‘@—‘
PC output L
i %2
: Ym R
H |—<>—@aD<. PCPU ready
5, /-' Sgrvo normal output
1 —_ {ON when servo nor-
5 E__? \R_@- mal, OFF on alarm)
I
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POINTSI
AZ30P {1} "1 : TheA61P canalsooperate witha 100 VAC supply. Setthejump-
er to SHORT ACT100V.
Liop {2) *2: Sequence program
oP MQOISG MS?OiM
~O N . -
N L] (W)
g P Regenerative {3} *3: Afull-wave rectified power supply can be used for the electro-
o ﬁ . magnetic brake power supply. :
Or {4) *4: Use anA278LX brake retay as the electromagnetic brake relay
— oy .
o7 EMG contacts with MR-J-B.
Ow:oéf)_—, (5) "5 : Forconnectionofanoptional regenerativeresistor. Aregenera-
o—" ; .
ENG2 tive resistor must be connected for a 300 W, oriarger, servo a
c: F& plifier.
LG |
{6) "6 : See Sections 2.4and2.8forinformationabout motionnetcable,
= termination resistor, and battery connections.
Sample circuit for MR-H-B
& MR-H-8 v
5 v
T ¥ Rad,
\_ Groundg * S °
. = 24V0C ' maanes, |
ool f———— : ic brake A
WeR f———SRadt¢
\Ra4
e}
B2 __I —
Sample circuit for MR-J-B
£ MR-J-B v
s v *4
1 W oRa3o
\_ Groung E,e;:_.f: i
= magnet-<. !
ichrake™
¢l
ol
Sample circuit for MR-J2-B
- bt MR-J2-B v
L2 v
t3 " _Rab
o—
- *3 075
I X oo Ground Slectro > |
— =12 i magnet-.*
MC ook f————t }— obrake L<
- - HBR f—— -
e re
+ SR ™1 : i
i —~——— sp— T
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{2} Example system circuit design for PC i/Os

Using AC

Power supply

== Transformes

Power supply

Using AC and DC

m Fuse
e l1

M3006 @
1

L_ Pfi _

| Start switch

O MC Stop switch :

Input rnodule

)--0

Ouipui medule .
l_ Ym C o
]

l ¥n

]

MC == Output module

Mo039 |
' ° b

e

'.(

DC power supply
established signal input

Turns output equipment
power off when stop occurs

Emergency stop.
Stop at limit.

Configure interfock circuits
for mutually exclusive
operations such as forward/
reverse motion, and for parts
which can cause damage fo
the machine or accidents.

Procedure to start up the power supply.

AC

(1)
(2)
(3)
4

Set the CPU to RUN.

Turn on the power supply.

Turn on the start switch. _
Qutput equipment driven by program-when

the electromagnetic contactor (MC) furns on.

Lo

g

Transformer Transformer ==

Fuse

4 DC power
Supply
Starting possible when the \ ) () | Set TM to time o
PG RUN cutput RA1 from 1 establish DC
- the start/stop circuits is ON / | input signal
4 FustzgJ
Start switch
e
3 A
MC | stop switch
*— A voltage relay
s recommended
Alarm cutput
/ (lamp or buzzern)
f Alarm output
| ON for RUN from M2039 (lamp or buzzer)

) L ON for RUN
, ! P LT from mg039
i (o)
Cutput module Luc .__1: MC
% J\/ Turns output

equipment power
off when stop occurs

( )

~— Emergensy stop.
Stop at limit.

ACand DC -

Turn on the power supply.
Set the CPU to RUN.

Turn on RA2 when Dec power supply is esta-
blished.

Turm on timer (TM) when the DC power supply
is 100% established. (Set TM set value to the
time from RA2 tuming ON until the DC power
supply is 100% established. The set time should
be approximately 0.5 8.}

Turn on the start switch. :
Qutput equipment driven by program when
the electromagnetic contactor (MC) turns on,
The programtimer (TM) is not requiredif RA2
is a voitage relay.

)
)
()

(5)
{6)
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L. _____________________________
(3) Failsafe measures for servo system CPU fallure

Failure of the servo system CPU or memory is detected by the self-diagnosis func-
tions, but some abnormalities in the IO contro! components cannot be detected
by the servo system CPU.
Some failures can result in situations such as all points turning on or off, where nor-
mal operation and safety of the controlled object cannot be assured.
The manufactures makes every effort to ensure perfect quality control.
However, external failsafe circuits should be provided to prevent accidents or dam-
age to machines in the event that a failure does occur in the servo system CPU.
An example of a failsafe circuit is shown in the diagram below.

On-delay timer

Internal program YOO O /1'1\

is
Ma032 OFF -delay timer *1

I—{|——< Y00 @

External oad MC
Y01 O [ ] {}

w LI L eo <
L-L—-’ 2y C

05s 05s

ov o ' { |

Servo system CPU module Qutput T S

module \%
*2 . ( : )

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

/\ CAUTION

, A_ *2  Use a non-contact output module for YOO, as it turns ON/OFF at 0.5 s intervals. A transistor is
shown in the example above. Using a contact module for YOO can cause failures.
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A failsafe circuit using only on-delay timers is shown below.

On-delay timer

internal program Yoo o @ -
MB8032 *1 /M—‘I\
—— voo ./
’ M1 On?_la\y timer
£ T2
— \T2 )
M1
@

. o
Yoo '_i
L-»L-' External load MC

05s 05s Yot O LT H
YOF O L 1
24V O
- +
ov O i
24 VDG
Qutput

Servo system CPU module

module T1 M2
ono— l-@—

1 Relay M1 should be a solid-state relay.

/AN CAUTION

/N Some servo system CPU failures can resuit in situations such as all points turning on or off, where
normal gperation and safety of the controlled object cannot be assured. External failsafe circuits
shoutd be provided to prevent accidents or damage to machines in the event that a failure does occur
in the servo system CPU.
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L

9.1.2 Precautions with positioning systems using AC motor drive modules

Precautions when wiring the A2C0C1AM-20 |

(M

Note the following points when wiring servomotors to an A200JAM-20 (ADU).
(@) Complete all wiring operations before supplying power to the power supply module.

(b} Refer to Appendix 2 for servomotors which can be used with A200JAM-20,

/\ CAUTION

A\ Do not carry out wiring while power is supplied to the power supply module.

N\ The U, V, W phases of the A200CJAM-20 output terminals must match the phases of the servomotor
input terminals. The motor direction cannot be switched if the phases are incorrectly connected.

l Emergency stop method and foliow-up processing |

(M

2)

PC ready
{M2000)

The A2000AM-20 emergency stop can be applied by opening the servo system
CPU emergency stop circuit (EMG) to apply a simultaneous stop to all A20103
AM-20 and MR-H-B, MR-J-B axes.

The machine movement during an emergency stop or in servo OFF status is monitored
and the present values modified accordingly, so that positioning continues at servo ON
without rotation of the motor by the number of rotations in the deviation counter.

This is called follow-up processing and is conducted according to the following
conditions: :

(@) When servo system CPU PC ready (M2000) signal is ON.
(b) When servo turned off for one or all axes by the sequence program.

{c) When a stop is applied by the servo system CPU emergency stop circuit (EMG).
{No follow-up processing after stop by MR-H-B/MR-~J-B/MR-J2-B emergency stop
circuit.)

The foliow-up processing timing is shown in the following timing chart.

ON
OFF 5 (Emergency stop)

Ali-axis servo  ON I

start command  OFF ¢ /Servo error generated
{M2042) ON \

Servo ON OFF ————

(3)

e ‘L Follow-up processing
Follow-up processing

After an emergency stop occurs, remove the cause of the emergency stop and re-
set the emergency stop (EMG circuit ON) to establish the servo ON status.

POINT I

After an emergency stop, an-error occurs if the emergency stop is reset within
the rapid stop deceleration time set by the parameters.

9-8
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| Timing of Electromagnetic Brake and Dynamic Brake Outputs using A278LX |

(1) When ail-axis servo start command (M2042) turns on or off

ON

All-axis servo start command

Base circuit ) B

Electromagnetic brake command .
(BRAKE) 1

Bynamic brake command 4[
(DB OUT) . ] 500 ms|

(2) Emergency stop or ADU axis servo error

Emergency stop or

SErvo error
ON

All-axis servo start cornmand

Base circuit . ___._._J

Electromagnetic brake command
(BRAKE) : '

Dynamic brake command
(DB OUT) 500 ms
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M

9.1.3 Precautions with positioning systems using MR-H-B, MR-J-B or MR-J2-B servo amplifiers

I Wiring Connections when a Motor with Electromagnetic Brake and A273UHCPU (8-axis specification) are Used

{1) Amotorwith electromagnetic brake is rapidly stopped using dynamic braking when

(2)

a power interruption occurs. Therefore, even if the electromagnetic brake is used,
the overrun distances are not especially short.

As adouble safety precaution, the overrun distance when the dynamic brake does
not work should be determined. '

(a) Setupthe signals as shown below to use braking to prevent vertical axes falling.
The diagrambelow shows signals to prevent axes falling during initialization: they
are not intended to protect the motor.

. Servo on
Servo ready (XnF} E— A —
Brake release

Brake excitation current

- 0.2 s max. 0.1 s max.

Operation circuit for motor with electromagnetic brake

The electromagnetic brake is applied when the electromagnetic brake terminals
of the motor are turned OFF. See Section 9.1.1 for details about the wiring required
for eiectromagnetic brake operation by the motion control system.

See Appendix 4 for information on electromagnetic brake characteristics.

9~10
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I Electromagnetic Brake Operation Sequence Program for Servo System CPU | (AZ273UHCPU (8-axis specification))

Write the servo system CPU sequence program 1o turn off the electromagnetic brake
output when the servo error detect (Xn8) turns ON or servo ready (XnF) turns OFF.
Also, turn on the electromagnetic brake output 200 ms after the normal servo status is
detected (Xn8 OFF and XnF ON).

(A273UHCPU)
Xng
1 . MO MO turn ON when servo error detect (Xn8) turns ON
| or $ervo ready (XnF) tums OFF
XnF
‘K20
x{ ny& >$an T200 T200 turns ON 200 ms after servo emror detect {(Xn8)
F I is OFF and servo ready (XnF} is ON
MO T200
_;{/ 11 Ya ¥n turns ON when MO tusns OFF
I H and T200 turns ON
Xn8 :Servo error detect
XnF : Servo ready
MO : Flag detecting a servo error or servo ready OFF
T200 : Timer to measure 200 ms after servo status becomes normat
¥n :Electromagnetic brake operation instruction

POINT l

. T200is a 10 ms timer. Errors of :,12 ‘2222 may occur with some sequence
program scan times. :
Release the electromagnetic brake and adjust the set value such that no
SEervo error OCcurs.

9-M
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| Emergency Stop Methads |

(1)

Anemergency stop can be applied to stop all A2[1[JAM-20 and the separate servo
amplifier (MR-H-B, MR-J-B or MR-J2-B) axes by opening the servo system CPU
emergency stop circuit (EMG).

After an emergency stop occurs, eliminate the cause of the emergency stop and
reset the emergency stop (EMG circuit ON) to turn on servos. The servo error de-
tect (Xn8) signal does not turn ON after an emergency stop using the A273UHCPU
(8-axis specification).

Do not use the emergency stop terminals at the separate servo amplifier side. in
cases where an independent emergency stop circuit is also required at the sepa-
rate servo amplifier side, shut off the power to the separate servo amplifier by using
an external circuit.

9-12
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9,2 Location Envirohment
Avoid locating the motion control system in environments subject to:

(1) Ambient temperature outside range 0°C to 55°C

(2) Ambient humidity outside the range 10% to 90% RH

{8) Condensation resulting from sudden terﬁpérature changes

{4) Corrosive or inflammable gas

(5) Large amounts of conductihg dust or iron filings, oil mist, salt, organic solvents
(6) Direct sunlight

(7) Strong electrical or magnetic fields

(8) Direct vibrations or shocks on the equipment.

/N\ CAUTION
/N The storage conditions are listed in the table below.
Environment Conditions
Ambient temperature 0°C to 55C
Ambient humidity 10% to 90% RH

No condensation resulting 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

913
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9.3 Calculating Heat Generated by a Motion Controlier

If a motion controller is installed in an enclosure, the temperature inside the enclosure
must be restricted to the operation ambient temperature of 55°C.

The average power consumption {(heat generation) of the equipment and instruments
in the enclosure must be known to design the heat dissipation of the enclosure.

This section describes how to calculate the motlon controller power losses and average
power consumptton

Heat Generation of Modules Mounted on the Motion Main Base Unit and Motion Extension Base Units]

If both the motion main base unit and motion extension base units are instalied in an
enclosure, use the equations below to determine the heat generated by each mounted
modute, and use the sum of these values to calculate the temperature rise in the enclo-
sure.

The foiiowing equation approximately calculates the temperature in the enclosure:

W,
T=ga [Cl
where:

Wy © main base unit power losses (W) + power consumption of the overall motion
extension base unit system (W)
A : internal surface area of the enclosure (m2)

U : ifafanis used to make enclosure temperature uniform ....... 6
if air is not circulated inside the enclosure .......... TR 4
/\ CAUTION

A\ Ifthe enclosure temperature rises above the prescribed range, a heat exchanger should be attached
to the enclosure to lower the temperature
Ventilation of the enclosure with a fan can resultin dust problems with the motion controller because of
the dust which is introduced with the ambient air.
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| Power Losses in Servo Power Supply Module and ADUs |

The power losses (heat generation) in ADUs and servo power supply modules at rated

output are shown in Table 9.1.
ADU power tosses are the tolal power losses of all mounted ADUs.

Table 9.1 Servo Power Supply Module and ADU Power Losses

Power Supply
Modute Moduie . ADU
A230P A211AM-20 A221AM-20 A222AM-20
Loss (W) 70 ik 11 22

] Calculating Average Power Consumption I

The maior parts consuming power in a motion extension base unit are shown in the

block diagram below.
sy 5VDC line )
Pawer -
AC p&lmer supply . !
i module Motion Special
" module Output module Input module fuxﬁlon
maodule
> . Input sutrent Power
- - a4 Relay transistor i XE supply
External Iz v 24 VDG line Cutput current “input
Hwe floum) X Vous curfent A
ot spel Output )
current
(loer)
AC Liioap AC AC
-] L
P !
10C DC i oe
L-{ 1-—! et }_J L },_‘

{1) Power consumption of power supply module

The power conversion efficiency of a power supply module is approximately 70%,
with the remaining 30% consumed in heat generation. Therefore, the heat genera-
tion is 3/7 of the output power, calculated by the following equation:

Wew =2 {(15,%5) + (1o x 24} W)

where:

lsy sy isthe current consumption of the 5 VDC logic circuits of each module
logv : logvisthe 24 VDC average current consumption of the output module
internal power supply (current consumption of simuttaneously ON points)
... This does not apply to modules with an external 24 VDC supply

but no 24 VDC output.

(2) Total power consumption of 5 VDG logic circuits of all modules

The power sﬁpply module power consumption is the 5VDC output circuit power of
the module. .

Wgy=15yX5 (W)

9-15
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L ]

(3) 24 VDC average power consumption {power consumption of simuitanecusly ON points)

The total power consumption of a power supply module is the average power of
the 24 VDC output circuits of the module.

Wogy =124y X24 (W)
(4) Average power consumption from voltage drop in output circuits of the output mod-
ules (power consumption of simultaneously ON points)
Wout = lout X Vrep X {no. of output points) X (simultaneously ON ratio) (W)}
where:
lout  : lout is the output current (actual operation current) (A)
Varop * Varop is the voltage drop of each output module (V)
(5) Average power consumption from voitage drop in input circuits of the input mod-
ules {power consumption of simultaneously ON points)
Win = lin X E X (no. of input points) X (simultaneously ON ratio} (W)
where:
bn : i is the input current (RMS value for AC) (A)
E : E is the input voitage (actual operation voltage) (V)
(6) Power consumption of special-function module power supply circuits
={lsyX8) + {124y X24) + (1 190y X100} (W)
The total power consumptions of all the blocks described above is the power consump-
tion of the entire PC system.
W = Wow + Wiy + Woay + Woyr + Win +Ws (W)

Use the overall power consumption calculated for the extension base umt to calculate
heat generation and temperature nse inside the enclosure.
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9.4 Installing the Base Units

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

9.4.1 Precautions on installation

This section describes the precautions related to mounting a motion controller in an en-
closure.

(1) To improve ventilation and make it easy to replace modules, leave a space of at
least 100 mm (3.94 in) between the top of the modules 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 motion
controller are less than those shown in Fig. 9.1 in Section 9.4.2.

' (a) If the duct is above the motion controller, limit the duct height to 50 mm max.
to improve ventilation.
Leave sufficient clearance above the motion controfier to allow module repia-
- cement.

{b) If the duct is below the motion controlier, ensure it allows mainienance of the
support motion network and PC extension cables and take the minimum bend-
ing radius of the cables into consideration.

/\ CAUTION

Dueto ventllatlon problems, do not install the base units vert:cally or horizortally (as shown in Fig. 9.4 and 9.5).

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 maifunctions. :

Avoidinstaliing the base units close to a vibration source, suchas a large electromagnetic contactor or
no-fuse breaker. Mount them on a separate panel or at a safe distance.

> B B b

To limitthe effects of reflected noise and heat, leave at teast 100 mm (3.94 in) clearance to instruments
mounted in front of the motion controlier (on the rear of the door).

Simitarly, leave at ieast 50 mm (1.97 in) clearance between instruments and the left and nght sides of
the base units.
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9.4.2 Installation

(1) The mounting positions of the main base unit and extension base unit are shown

below. :
Top of enclosure, witing duct, or other components.
Wy,
Main base unit Extension base unit 100 mm (3.84in.} ""i“l
~ o o [ o}
V o 18l o O
. . = >/ .
100 mm (3.84 in.) min
70 50 /
2.76) (1.91)
Mation network Extension base
connector connector

Fig. 9.1 Parallel Installation

Top of enclosure, wiring duct, or other components

i

Z yd
Main base unt 100 mm (3.94 in.) minf
o o
*1 Extension Cable Lengths
A370C12B cable ... 620 mm (24.4 in.} max.
A370C25B cable ... 1920 mm (75.6 in.) max.
o o

,'—_-_b’ 100 mm (3.94 in.) minI
Wi o
|Extension base unitt00 mm (3.94 in.) miq

Dugt haight ©
S0 mm (1,97 in.) max|
i 5

o Q| -
r 3

100 mm (3.94 in.) min,
7 s 7 Vv

ol

Fig. 9.2 Serial Installation

Enclosure, etc.

: H Door
[| Motion controlter :./ o 2
1 / Contactor, [}
q relay, ete.
I \ :
f D ’ [ N
1 H -
! i z 5
-:- - 100 mm d
] (2.84 in.} min, g
Fig. 9.3 Clearance to Instruments ~ Fig. 9.4 Vertical " Fig. 9.5 Horizontal
in Front of Motion Instatlation Installation
Controller {(Not Permitted) {Not Permitted)
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9.5 Mounting and Removing Modules

This section describes how to mount and remove power supply modules, servo system

GPUs, motion modules, O modutes, special function moduies in the base units.
Module fixing hole (A}

(1} Mounting moduies

Follow the procedure
below to mount a module
in the base unit.

Hook

Base unit

Insert the two lugs on the
rear panel of the module into
the module fixing holes (B} inr
the base unit.

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

[~
Y 7z
Ensure that the hook
positively engages in the
module fixing hole {A) in the
base unit.

=

Medule fixing lugs

Base unit TE_— }

/\ CAUTION

A\ Thelugs must be inserted in module fixing hole (B)when a . =
module is mounted. Forcibly fixing a module in place with- '
out inserting the lugs in the hole will bend the module con-
nector pins and cause other damage.

A\ Screw the modules to the base unit, to prevent them falling
off due to shocks and vibrations during operation. Use M4
x 0.7 x 12 screws. The user is to provide the screws. The _
screw positions are shown in the diagram to the right. -*ﬁ%——

Module fixing -
(screw M4 x0.7%12)
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(2) Removing modules

Follow the procedure below to
remove a module from the base unit.

Hold the module in two
hands and push the hook
down as far as possible.

Base unit l
Holding the haok down, pivot
the module around the bottom § Modute fixing hole (A)

_lugs toward you. & &

\ﬁ?"’

(4
Lifting the module up, detach Ql -
the lugs from the module A Hook

fixingiole (B).
- Module
/ connector

C End ) \
B . g Module

o

e )
2 \’<\\
Module fixing.@

hole {B) ,

/N CAUTION

A\ When removing a module, the hook must be released from the module fixing hole (A) before attempt-

ing to remove the lugs from module fixing hole (B).
Forcing out a module may damage the hook and lugs.
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9.6 Attaching the Dustproof Cover

When an A255B is used, the dustproof cover supplied with the base unit must be at-
tached to the left side, 10 prevent dust and foreign matter entering the module. The
cover must be attached, otherwise dust and foreign matter entering the moduie could
cause it to fail. The method of attaching the cover is shown below.

Module

KQquqqqawqququqqaqwqqék

giﬁﬂi??ﬂﬂ??ﬂWQHQQQﬂﬂﬂ?qq

[ ]
[

Dustproof cover

As shown in the diagram, attach the dustproof cover by first inserting it in the direction
of the terminals and then pushing it against the side of the module.

/A CAUTION

A\ Adustproof cover must be attached. Dust and foreign matter entering the module can cause it o fail.
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9.7 Wiring

This section explains important information about wiring the system.

9.7.1  Wiring precautions

Precautions about wiring the power supply and /O cables.

{1} Wiring the power supply

(a) Connect a constant-voltage transformer if the power supply voltage fluctua-
tions exceed the prescribed value.

Constant-voltage .
129 Motign controller
transformer

(b) Use a power supply with iow noise between cables and with respect to earth.
Connect an insulating transformer if high levels of noise exist.

Insulating
transformer

Motion controller

'QHE; i NO eguipment

Insufating
transformer

/\ CAUTION

A\ When selecting power transformers and insulating transformers with 200 VAC secondary voltage, re-
fer to the table below for the minimum transformer capacity required.

: the number of power supply

: table lists the transformer

M oz:r;";,os:gp,:,ime Transformer Capacity”
A230P T0KVA XN
AG1P 110VAXn
AB2P T10VA XN
ABSP 110VA XN
ABBP 95VAXn
AGSP 95VAXn

modules used

capacity at maximum output
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(c) Connect wiring to the motion controller power supply separate from the wiring
to 170 equipment and power equipment.

Main power Motion controler Main power Motion controller
supply power supply supply pawer supply
— ~ Motion . N _ i Motion
WOVAC—o © e o controller AOVAC —2 © ¢ o % controller
1O power
supply 'C power
Ll B 1O equipment S“PF“V

%"% 110 equipment

Main circuit equipment
Py
O——— Main cirsuit equipment

REMARK |

Asa saféty precaution for on-line replacement of /O modules mounted in the PC extension base
unit, connect the power supply wiring for each module and piece of equipment through a cut-off
switch.

{d} Precautions when Using the AG2P, AGSP Power Supply Module 24 VDC Qutput

Do not connect 24 VDG outputs from multiple power supply modutes in parallel
to supply a singte /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.

24VeC

madute

£ Power supply

n ‘.‘\.'
S Onitput module

= 2

= :

= i3 £

: [ &

7a
pany4
2VDC | 3 g Faiand
o

power supply

(e} Twist 100 VAC, 200 VAC, and 24 VDC wires together as tightly as possable
Connect moduies together over the minimum distance.

(H Tominimize the voltage drop, use the thickest 100 VAC, 200 VAC, and 24 VDC
wires possible.

/\ CAUTION

4 Do notconnect 24 VDC\outputs from mdltiple power supply modules in paralle! to supply a singte /O
module. This can damage or destroy the power supply modules.

/N Do not position the 200 VAC or 24 VDG cables close to, or bundle them with, power-circuit (high-voltage, high-
current) cables or VO signal cables. A clearance of at least 200 mm (7.87 in} to other cables is required.
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(g) Asameasure against lightening surges, connect a fightening surge absorber,
as shown in the diagram beltow.

o 1
AC | | Motion cantroller
o ' equipment

@f; L.

_J"— Lightening surge absorber

/\ CAUTION

/AN Use separate grounds for the lightening surge absorber ground (E4) and motion controfler ground (Es).

A\ Selectthe 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 motion modules

See Chapter 5 for information on wiring the motion modules.

(3) Wiring the /O equipment

(a) Wires between 0.75 mm?2 and 2 mm?2 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.

/\ CAUTION -

A\ Connect input and output wires along different routes.

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

A\ ifthe /O wires cannot be kept separate from the main-circuit or power cables, use shielded cable forall ofthem
and ground the shigld at the 1/O equipment end. However, if appropriate, ground the other end of the shield

VO equipment Shieided cable

SR —— .\

c—o
— 0 0O

Input

Output

Shield jacket °

A\ Keep 24 VDC /O wires separate from 100 VAC and 200 VAC wires.

1 [
jele] —

N The leakage current over long-distance wiring connections exceeding 200 m (656.17 ft.) can lead to
problems. See Section 12.3 for appropriate countermeasures.

(4y Grounding
(a) Connect the ground wiring as described in steps (b} to (d).
(b) Use a separate ground, if possible. Ground resistance 100 Q, or less.

{c) If a separate ground is not possible, connect to ground as shown in (2) below.

Motion Other Mation Other Motion Other
i eontroller equipment .

q

) P ~y o

pment
Class 3 grounding :[ T\/\r |

= Cilass 3 grounding =

=20 ]

(1) Separate ground gonnections - optimum  {2) Common ground connection - acceptable (3) Common ground connection..... not permitted

(dy Grounding cables to be 2 mm2 min.

Grounding pointto be as close as possible to the motion controlter and the dis-
tance to the grounding point as short as possible.

<> WARNING

<> Ground résistance to be 100 © max. Do not share a common ground with other equipment.
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9.8 Seriat Synchronous Encoder
Precautions on using a MR-HENC serial synchronous encoder.

9.8.1 Installation precautions

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

Table 9.2 Permitted Shaft Loads

o
-]
o
=

] Bearing

. MR-HENC _ Radial Thrust

— :} ': Coupling Direction Direction
Permitted shaft 10 (22.03) max. 5 (11.01) max,

- lead kg {Ib)

4] 4]

LLIT]

Fig. 9.6 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 a deterioration in perfor-
mance and an extreme reduction in 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. 9.2 for the recommended cou-

pling type.

Table 9.3 Permitted Values for Coupling Mounting Errors

Eccentricity 0.2 mm {0.007 in.) max.

Angle of deviation

Axialdisplacement | =0 ------c|rea-----bo--_- 0.5 mm (0,02 in) max.

Recommended coupling:  Mini coupling manufactured by Eagle Industries, Co.

Lid.
Model Name Machine Shaft Diameter mm (in.}
EFCS38B120X 1507 12 {0.47)
EFCS38B080Xx 1502 8{0.31}
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/\ CAUTION

A\ The MR-HENC contains a glass disk and precision mechanism. Take care when handiing it. Theen-

coder performance may deteriorate if it is dropped or subjected to shocks or vibrations exceeding the
prescribed fimits.

A\ Do not connect the en_coder directly to the rotating machine shaft. Always connect the encoder
through a fiexible coupling.

Caupling MR-HENC
Rotating machine shaft )

Fig. 9.7 Connecting the Encoder o a Machine Shaft

/N Never hit the end of the MR-HENC coupling shaft with a hammer when connecting the coupling to it.
The large loads applied to MR-HENGC will damage it.

9.8.2 Wiring precautions
(1) Connect MR-HENC with shielded twisted-wire pair cable.

{2) Do not extend the cable to more than 30 m (98.43 ft) in length. Keep the cable
length as short as possible to reduce induced noise.

/\ CAUTION

/A Always turn off the power before conhecting the wiring. The output circuits may be damaged if an
output signat wire touches the power supply or another cutput signal wire when the poweris turned on.

A\ Ensure that all wires are connected correctly. Incorrect connection can destroy the internal circuits.

A\ Position AC cables, power cables and high-voltage cables separately. if they are together, the induced
noise ¢an cause malfunctioning or damage to equipment.
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10. TRIAL OPERATION

This section describes the operations required before, during, and after trial operation.

/\ CAUTION

A\ Checkand adjust the programs and parameters before starting trial operation. Errorsinthe programs
or parameters may cause the machine to make unpredicted movements.

/N Never make very large adjustments as this can make opefation unstable.

10.1 Checklist before Trial Operation

Check the points in Table 10.1 before starting trial operation of the motion control
system.

Table 10.1 Checklist before Trial Operation

Model Name Check Item ’ Reference
{1} s memory cassette correctly mounted in CPU module? Section 8.2.1
{2) Does memory cassette capacity match used memory capacity? ) ggﬁ:{gﬂ g??‘
(3) RAM/ROM settings correct?
{4) s EPROM or [C-RAM correctly mounted in the socket? (if ABNMCA-0 or Section 8.2.3
EP-ROM is used.)
(5) Are two EPROM/IC-RAM of the same type mounted? Section 8.1.2
CPU module {6) |s memory protection switch ON? Section 8.2.4
{7} Ips éléepri?,eggrgeg?:fene battery (AGBAT) lead connector fully inserted into the Section 8.2.5
{8) !s the battery voltage normai? (Nominat value: 3.16 V) Section 11.3
(9) Is OS model name displayed at power on? Programming/
Operating Manual
{10} s OS model name correct? of OS used.
(11} Is emergency stop wiring connected? Chapter 9
{1} Is correct power supply module mounted on the base unit? Section 6.6
(2) Are supply voltage and power supply module rated voltage correct?
{3} Are FG and LG wired correctly? ggg}:gg 593?1
A230P power supply
module {4) Are terminal screws correctly tightened? Section 5.1
(5) Are cable sizes correct? ' -
(6} s emergency stop connected? Section 5.6.3

{7} Is regenerative resistor required?
{1) Are servomotors and encoders correctly connected?
{2) Are the correct cables connected to the terminals (U, V, W, P, N) of the terminal | Section 5.1,

A2E10AM-20 AC motor block? Section 5.2
drive module (3) Are terminal screws correctly tightened?
’ (4) Are cable sizes correct? -
(5) Are the correct servomotor and module capacities selected? Section 5.2
A273EX manual pulse (1) Is the manual pulse generator setting swilch correctly set? Section 5,52 -
generator/synchronous -
encoder interface module | {2} Is interface with external equipment correct? Section 5.5.3

101
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(4

is external power supply correctly connected? (24 VDC, %15 VDC, etc.)

Model Name Check item ‘Reference
{1) Are the correct cables connected to the terminals {U, V, W, power supply) of the :
A240DY dynamic brake terminal block? ] Section 5.1,
moedule Secticn 5.3.3
(2) Are terminal screws correctly tightened?
. (1) Is the CTRL connector wired correctiy? Section 5.4.3
Servo external signal - - -
module (2) Are the dynamic brake command output, electromagnetic brake command out- Section 5.4.4
put, and 24 VDC wiring OK? on 9.4
(1) s the main base unit model name correct? {A2701B) Section 7.1.1
{2) Are the mounted module model names correct? Section 2.9
Main base unit (3) Are the modules correctly mounted? Section 9.5
{4) If servomotors with absolute position detector are used, is the battery unit con- .
Section 2.9
nected?
{1) Is the model name of the power supply rmodule mounted in the base correct? Section 6.1
(2) Are fuses all OK? Section 6.4
(3) Are supply voltage and power supply module voitage setting correct?
. (Except AG3P) Section 6.6
Contro! power supply {4} s power supply cable polarity correct? (A63P only)
module .
. Section 6.6,
(5} Are FG and LG wired correctly? Section 9.1.1
. ] Section 6.2,
{6) Are terminal screws correctly tightened? Section 6.5
(7) Are cable sizes correct? Section 5.2
{1) Do cables connected to each terminal of the terminal block match the signal
names? -
- - Building-block
/O module (2) Are terminal screws cotrectly tightened? Type /O Medule
(3) Are cable sizes correct? Users’ Manual

Special function modufe

(1)

Are the setting switches corfectly set?

@

Do cables connected to each terminal of the terminal block match the signal
names?

User’s Manual of
the special function

(PC extension base unit) | (3) Are terminal screws correctly tightened? module used.
{4) Are cable sizes correct?
{5) Is external power supply correctly connected? {24 VDC, 15 VDC, etc.}
: Building-block
AGE2 dummy module . . ;
] : (1) Is point-setting switch correctly set? Type O Module
{PC extension base unit) . Users’ Manual
(1) s extension base unit mode! name correct? Only A62B A658, AGSB are con- Section 7.1.1
"nect able to servo system CPU. s
{2} Are the mounted module model names correct? Section 2.9
{3} Check that the totat YO module and special function module 1O points does not | Section 2.5,
exceed the servo system CPU /O points. Section 4.1
PC extension base unit {4) Extension stage number -
- (a) Setcorrectly? Section 2.5,
{b) No stage number duplicated? .Section7.2.3
{c) No multiple settings made for a single base?
{5} Are the modules correctly mounted? Section 9.5
(8) s extension stage 1 connected to servo system CPU connector’? Section 2.5
(1) Is extension base unit mode! name correct? Only A2558 A268B can be .
connected. ‘ Section 7.1.1
(2) Are the mounted module model names correct? ) Section 2.9
. {3) s the total number of servomotors controlled by ADUs and axes controlled by Section 2.3
Mqt!lfm extension base MR-H-B, MR-J-B, or MR-J2-B servo amplifiers 8 or less? 4 .
Ui ‘ —
: (4) Are the modules correctly mounted? | Section 9.5
(5) Is connector at left-side of main base unit connected‘? Section 2.2
. . Section 2.5,
(8} Is extension stage setting switch setto 17 Sectzon 7.23
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10. TRIAL OPERATION

Model Name Check Item Reference
. (1} Is the extension cable connector correctly inserted in base unit connector? Section7.1.2
Extension cable (2) s the extension cable connector position correct? Section7.2.2
{3) Does the total length of the extension cables exceed 6.6 m (21.65 ft.)? Section 2.5
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10. TRIAL OPERATION |

&> 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 terminal cover open. This can cause electric shocks from ex-
posed 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.

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

/\ CAUTION

B

B>

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

Start up servos according to the servo start-up procedure described below,

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 nottouch 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 injury, do not approach machinery during trial or teaching operation.
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10. TRIAL OPERATION :
L
10.2 Operating System [nstallation Procedure
The servo system CPU can use peripheral devices and software packages to modify
the cperating system (OS).
This modification of the OS is called "installation”.

The installation procedure is shown below.

C Start installation )

Y

Turn on the install switch at i . . N
the rear of the CPU ' - - - - See Section 4.3.2. for information on the Install switch.

h 4

Mount the CPU in the base
unit and turn on the power

- - - - The RUN/STOP key switch is ignored. See Section 9.5 for the module
mounting procedure.

¥
Check the CPU LED display

- - - - Irdicators on the front of CPU should display] INSTALL.

Y

Install according to software Seetheoperatingmanualforthe software package usedattheperipheral

package instructions. - device.
v
Turn off power and remove
CPU. =~ =~ See Section 9.5.

L 4

Turn off the Install switch at
the rear of the CPU.

Y

Mount the CPU in the base oL
unit and turn on the power. - - - - Ensure that the RUN/STOP key switch is set to STOP.

Y

Check the CPULED display. | _ _ _  pressindicato rreset switch and check that the indicators on the front of
' CPU disptay | SYODOP VER. 000

= )

POINT I

 After instaliation, do not forget to tum off the Install switch at the rear of the CPU,
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10. TRIAL OPERATION

10.3 Servo Start-up

The servo start-up procedure using the servo system CPU and peripherat dewce is de-
scribed below. .

| POINT]

(1) Make note of the motor model name before the motor is installed on a
machine.
The motor name plate may be invisible after the motor is installed.

Check at peripheral ( Servo start-up procedure )
Device/mode +

Turn Servo System CPU And
Servo Power Off

Make sure that the servo system
CPU and servo power supply is off,

v

Check wiring and module

installation

{1) Make sure that all modules are | - - - - + See Section 9.5 for information on mounting
correctly mounted in the correct madules, See Sections 2.1 10 2.3 for informa-
position. tion on which modules can be mounted in the

{2YCheck that connectors are mainbase unitandmotionextensiohbaseunits.
correctly inserted. + See Section 9.5 for information on mounting

{3)Make sure all terminal screws modules.
are tight.

{4)Check servo amplifier and other @ WARNING
ground wires.

{5)Check motor wiring {U, V, W). @ Ground controllers, servo amplifiers, and

servomotors to 100 @ grounding resis-
tance, or less (class 3 grounding). Do
not share a common ground with other
v equipment,

{6)Check the regenerative option
wiring.

Set Emergency Stop Status

¥

Turn on Power

Ensure that the servo system CPU | =~ = = An error may occur at this stage because set-
RUN/STOP key is set to stop. tings are not complete.
Turn on the servo system CPU If an error occurs, set the posmonmg parameters
power. ‘ and reset.

@ ‘ Z& If a regenerative resistor is used, ensure

that an alarm signal cuts off the power
supply, otherwise damage to the regen-
erative transistor, overheating of the re-
generative resistor, or even fire may re-
sult.,

& To prevent fires, take flameproofing mea-

' sures inside the control box where the
servo amplifier and regenerative resistor
are located and use non-flammabte wir-
ing.

N\ Do not connect a phase-advancer ca-
paciter, surge absorber, or radio noise
filter {FR-BLF option) to the servo ampilifi-
er output.

/N Ensureoutput terminals U, V, W, are car-
rectly ‘connected. Abnormal servomotor
operation may result if the terminals are
incorrectly connected.
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10. TRIAL OPERATION

DATA SETTING Mode  [&—

Set positioning parameters

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

(a) System settings

{b) Fixed parameters

(c) Servo parameters

(d) Parameter block

(e} Home position return data
{f) Jog operation data

MONITORING mode ]‘———

Check external inputs to servo
external signal module

{1) Check the following external
input wiring on the peripheral
device monitor screen or servo
external signal moduie LED dis-
play.

{a) STCP (stop command}

{b) FLS (upper limit switch input)

(c} RLS (lower limit switch input)

(d) DOG {near-zero point dog)

(e) CHANGE {Speed/position
switching command)

h 4

PROGRAMMING mode [<—

Write servo programs

Create servo programs from a
peripheral device.

|

Write Sequence Programs

Create sequence programs from a
peripheral device to run servo

programs.
!

Tum serve power on

Apply an emergency stop, and turn

. on power to servo amplifiers and

servomotors.

|

TEST mode - servo
start-up

Check servo amplifier mounting

Check that the servo amplifiers
used are operating correctly.

l
©,
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/\ CAUTION

A

Set parameter vaiues to match the con-
trollers, servo amplifiers,
servomotors, and regenerative resistor

: models used. Protective functions may

not operate correctly if the parameters

are set incorrectly.

&> WARNING

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 compo-
nents 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.

Instali controllers, servo amplifiers, and
servomotors before connecting wiring.
Otherwise, electric shocks or injury can
result.

The following peripheral devices can be used
{See Section 2.5) :
1BM PC, A271DVP, started using SWISRX-
GSVIOPE.

/A CAUTION

A
A

AN

Connect a leak breaker to the controller
and servo amplifier power supply.
Provide an external emergency stop cir-
cuit to instantaneously stop operation
and cut off power.

Follow the conditions prescribed in this
manual and the product instruction
manuals when programming using the
program commands.

When programming, follow the conditions
prescribed in this manual regarding de-
vices which have a fixed application.

/N CAUTION

If used in systems for which safety stan-
dards apply (such as robot systems), all
controllers, servo amplifiers, and servo-
motors must meet the prescribed safety
standards.

Configure safety circuits external to the
controller or servo amplifiers if their ab-
normal operation couid cause axis mo-
tion in a direction other than the safe op-
erating direction for the system.
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TEST mode - servo start-up
{(initial check)

Check servo amplifiers

Check that mounted servo
amplifiers operate correctly.

Y

TEST mode - servo start-up
{model name check)

TEST mode - servo start-up b

Servo amplifier communications
check

Read and display the servomotor
and servo amplifier model name
returned from the servo amplifier
after being transferred to the servo
amplifier during initial communica-
tions with the servo amplifier.

!

(motor rotation direction
check)

Check motor rofation directions.

Check motor rotation directions are
correct for increasing addresses or
forward jog operation.

|

TEST mode - servo start-up
{check upperflower limit
switches)

Check Upper/lower limit switches

Check that upper and lower limit
switches operate correctly,

!

TEST mode - servo start-up  pe
{motor speed check)

Check motor speeds.

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

3

TEST mode - servo diagnosis
(speed contro! gain 1 check)

[ Speed control gain 1 check

Check that the optimal gain is set
for the Speed Control Gain 1

parameter.

TEST mode - servo diagnosis
(position control gain 1 check)

le—-3 Position contro! gain 1 check

Check that the optimal gain is set
for the Position Controt Gain 1

parameter.
v

®
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Detected error description and servo amplifi-
er axis number displayed on initial check

‘screen.

Compare servomotor and servo amplifier
model names with the displayed model
names.

Release brake on motor with brake.
*Release the emergency stop status so that
the motor can be brought to an emergency
stop in the event of an error.
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Check machine movements

TEST mode - jog operation 1%
and manual pulse generator

(1) Check the following machine
movements using jog operation
from a peripheral device or
manual pulse generator operation.
{a) Machine moves normally (no

vibrations, hunting, etc.}
{b) Stroke limits operate correctly
{c) Emergency stop stops ma-
chine movements.

/\ CAUTION

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

!

TEST mede - home a3
position return

Check home position return

(1) Conduct home position return
and check the following:
(a) Direction of home position
return
(b) Home position retumn data
(c) Near-zero point dog position

|

TEST mode - servo program
test operation

MONITORING mode fe—————

Check servo programs

Run servo programs from a
peripheral device and check that
movements are correct.

P

Check sequence programs

Set the RUN/STOP key Is set to
RUN and check that positioning
control by servo programs is

correct

Autornatic operation check

Run sequence programs using
external inputs and check that alt
movements are correct.

MONITORING mode - axis monitor e

Peak torque check

Check that the torque during
acceleration and deceleration does

not exceed the maximum torque.

MONITORING mode - axis monitor - Operating torque check

{

. Check that the continuous operation

load torque is equal to the rated
torque.

:
C END )
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e

10.4 Replacing the Servo System CPU
The operations after the servo system CPU is replaced are much easier if data is

backed up using the peripheral device back-up functions before replacing the servo
system CPU.

The servo system CPU replacement procedure is shown betow.

( Start replacement )

Use peripheral No
device software back-
up functions?
h 4
Stop CPU Replace CPU
v Y
. . Write servo setting data, ser-
Bﬁgk up dat?txsmg perllpher- vo programs, andgmechani-
?unft}gﬁ:s" are back-up cal system program (SvV22
only) to CPU.
Y [
When back-up is complete .
¢ Conduct home position re-
g;nUOFF CPU and repiace turn for all axes (incremental
. and absolute motors).
Y
When CPU is replaced, turn
ON power and load backed-
updata. :
Y
When loading is complete,
reset CPL.
4
if incremental motors are
used, conduct home position
return for incremental motors
" | only. ‘
End Ve
_ D)

| POINT | /

By using the peripheral device software back-up functions, absolute motor
operation can be restarted from the position before CPU replacement.
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m
10.5 Setting Axis Numbers

The servo system CPU can control a total of 8 axes (A273UHCPU (8-axis specification)) or
32 axes (A273UHCPU (32-axis specification)) using ADUs and MR-H-8, MR-J-B, or MR-J2-B.

The axis number sets which axis is used with each ADU mounted in a main base unit
or motion extension base unit and each MR-H-B, MB-J-B, or MR-J2-B connected to the
servo system CPLU.

(1) Using A273UHCPU (8-axis specification)

Axis numbers between 1 and 8. No duplication.

ADU and MR-H-B, MR-J-B, and MR-J2-B axis numbers are set in the peripheral
device system set-up. (See the operating manual of the software package for de-
tails about the axis number setting procedure.) The set position of the axis selector
switch (CS81) on the MR-H-B, MR-J-B, and MR-J2-B units is determined by the pe-
ripheral device system settings.

Set the axis selector switch (CS1) to a value one less than the position number (d1
to d8) set with the peripheral device system set-up {that is: Axis No. - 1), The axis
number set in the system set-up is ignored. The axis selector switch (CS1) settings

are shown in the table below.

Selector Switch Number

Description

MR-H-B

MR-J-B

MR-J2-B

88C

network 1

Axis 1

Axis 2

Axis 3

Axis 4

Axis &

Axis 6

Axis 7

Axis 8

Not used

Not used

* Not used

Not used

Not used

Not used

mMoOOlmiprjo|lolv]|o|lo]lslwimn| Ao

Not used

-n

Test operation *1 |

Not used.

I Test operation*2

"1

If MB-H-B is used with a parameter unit, set the selector switch to “F” during test
operation. (See the MR-H-B instruction manual for details.)

*2 "F”toruntest operation for MR-J2-B using a personal computer. (See the MR-J2-B

instruction manual for details.)
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Axis Selector Switch Setting Example |

Power JA273UH1 A211 (A211 JA211 AZ230P
supply fCPU AM-20 | AM-20 ;1 AM-20
Axis 1 | Axis 3 | Axis &
Axis 8
I I 1 ! I | 1 I d i | 1 1 1
MR-H-B MR-H-B MR-}-B MR-J-B
Axis 5 Axis 7 Axis 4 Axis 2
Servo amplifier position number d1 d2 d3 d4 d5 d6 a7 ds
I Axis selector switch sefting @ @ @ @ ]
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(2) Using A273UHCPU (32-axis specification)

Axis numbers between 1 and 32. No duplication.

Set the MR-H-B, MR-J-B, or MR-J2-B axis selector switch {CS1) as shown in the
table below. A maximum of eight axes can be set with MR-H-B, MR-J-B, or MR-
J2-B for each of the SSC networks (1 to 4) when using the A273UHCPU (32-axis
specification}. Set each switch between 0 and 7. Axis switch settings must not be
duplicated within a single network.

The table below shows the relationship between the axis selector switch sefting
and the MR-H-B, MR-J-B, and MR-J2-B position numbers in the peripheral device
system set-up. )

Selector Switch Description Selector Switch Description
Number MR-H-B | MR-J-B |MR-J2-8 Number MR-H-B | MR-J-B |MR-J2-B
0 dt 0 d1
1 dz 1 d2
2 d3 2 g3
S8C 3 da ssC 3 a4
network 1 4 ds network 3* 4 d5
5 d6 5 dé
6 d7 6 d7
7 d8 7 dg
0 di 0 di
1 dz2 1 d2
2 d3 2 d3
S8C 3 d4 8sC 3 d4
network 27 4 ds network 4% 4 ds
5 d6 5 dé
8 d7 6 d7
7 o8 7 dg

* Applies to A273UHCPU (32-axis specification) only.

Use peripheral device system set-up to set the axis numbers.

Set ADU axis numbers to axis numbers not used by MR-H-B, MR-J-B, or MR-J2-B.
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10.6 Servo Diagnosis

Servo diagnosis is a check from a peripheral device that the speed control gain and
position control gain set by the peripheral device are the optimal values for the type of
servomotor connected.

A CAUTION

/A Never make very large adjustments as this can make operation unstable.

(1) Checking speed controi gain 1

(a) The speed controtgain 1 check involves using the servo system CPU to rotate
the motor 1.6 revolutions atthe commanded speed (200 rpm) and determining
the servomotor response and stability from the stabilization time (response
time) and overshoot value.

Rotational &
speed (rpm) y
1
N, yl0rom 4y
200 v y
/ \/ ¢ 10rpm

& Time (s}

Stabilization time

1) Overshoot value is caiculated from the following formula:

Rotational speed — 200
200
2) The stabilization time is the time required for the speed to
reach 200 rpm X 10 rpm.

Overshoot value =

% 100 (%)

Fig. 10.1 Speed Control Gain 1 Check
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)

Checking position control gain 1

The position control gain 1 check involves diagnosis of the servomotor response
and stability based on the feedback undershoot value, stabilization time (response
time}, and oscillation amplitude (droop at the deviation counter] in response to posi-
tioning commands from the servo system CPU,

Positioning command from servo Servo motor feed back value ]
system CPU

Rotational
sprad (1pm)

=

100 mpm - - —

- " 1(3)
— o
0.14s) 0.1 m] T (1)
-_4

13 Feedback value
from moter

Fxd sty
L
—DLﬂ—

I

Stabilization time

Command
vakre from
S4rvo sysiem
cPuU

Qscillation amplitude

1) Undershoot value is calcuiated from the following formula:
Max. speed when reversing direction on stopping
100

2) The stabilization time is the time required for the motor to stop after
commanded speed becomes zero [ms]

Undershoot value =

3) The oscillation amplitude is the droop at the deviation counter

Fig. 10.2 Position Contro! Gain 1 Check
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11. INSPECTION AND MAINTENANCE

11. INSPECTION AND MAINTENANGE

This section describes the daily and scheduled inspections required to maintain the mo-
tion controller in optimum condition.

> WARNING

<> Do notopen 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 terminal cover open. - This can cause electric shocks from ex-
posed high-voltage terminals or charged paris.

Evenif the power is turned off, do not open the front casing or terminal covers, except o 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, oriess. Do not
share a common ground with other equipment.

All wiring and inspections {o be conducted by a trained technician.

Instali controliers, servo amplifiers, and servomotors before connécting wiring. Otherwise, electric
shocks or injury can resull.

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

Do not'scratch, appiy uﬁdue strain to, place heavy v\.;eights on, or {rap 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, :

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

© O OO oo © ©
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INSPECTION AND MAINTENANCE

/A CAUTION

B BB BBEB BB BB BB

Conductinspections and maintenance as described in this manuat and the product instruction manuals.

Back up all controller, servo-amplifier, and servomotor programs and parameters before starting in-
spections and maintenance.

Take care not to trap hands or fingers when opening or closing doors and covers.

Regularly replace batteries and other consumables, as prescribed in this manuatl and the proeduct
instruction manuals.

Do not touch 1C leads or connector contacts.

Do not place a memory cassette on a metal surface which can cause electrical leakage, or on a materi-
al which accumulates static electricity, such as wood, plastic, vinyl, fabric, electric wiring or paper.

Do not use a megger tester (insulation-resistance measurement instrument) for inspections.
When replacing a controller or servo amplifier, make sure the new unit is correctly set-up.

After inspections and maintenance are complete, check that the absolute-position detection function
is working correctly.

Do not short, recharge, overheat, burn, or disassemble batteries.

Electrolytic capacitors produce a gas when they fail. Do not put your face near a controller or servo
amplifier.

Electrolytic capacitors and fans are subject to deterioration. Replace these items regularly to prevent
secondary fire damage after a faiture occurs. Contact our service center or service station for informa-
tion about replacing these parts.
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L

11.1 Daily Inspections

The inspections listed in the table below should be conducted every day.

Table 11.1 Daily Inspections

L Evaluation
No. ltem Description Standard Remedy
" . All screws tight and | Must be firmiy Tighten loose
1 | Base unitinstaliation covers in position. | installed. SCTeWS.
Modules correctly :
. - Fully and correctly | Tighten loose
2 | Module mounting Lnnc?tlfnted inbase mounted. ‘ SCIBWS.
| Terminal screws Tighten loose
tight Mo loose screws SOrews
. Spacing between Correct spacing is ’ .
3 | Connections solderiess terminals. | maintained. Adjust spacing.
Extension cable Connectors fully Tighten connector
connectors tightened SCrews
i Indicator lights .
POWER indicator | ook tat Indlcalor | pnerwise Toe Section
g abnormal) I
. . Indicator lights .
RUN indicator Is';gm: in RUN (otherwise gre $282eit'°n 12‘2‘3.
abnormal) e
Indicator lights ‘
when inputis ON ]
4 | Indicators - Check that indicator | and goes out when | See Section
INPUT indicator | ;onse and goes out. | input is OFF - 12.25.
: (otherwise
abnormal)
Indicator lights
when cutput is ON ‘
- ‘Check that indicator | and goes out when | See Section
OUTPUT indicator lights and goes out. | output is OFF 12.2.5.
{otherwise
abnormal).

If it is necessary to replace an /O module mounted in a PC extension base unit during motion con-

Programming Manual (Fundamentais) (1B-66249}.
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e ]

11.2 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 equipment is moved or upgraded, and
_ if the wiring is changed.

Table 11.2 Scheduled Inspections

No. Item Description Evaluation standard Remedy
Ambient o o .
temperature | Measuretemperature 0°C1055°C g:gflg;em IS 1 an

. o ure, measure
1 gr:':rﬁ':::n ent | Ambient ;li';ﬁ:‘;'gg’r’l;o sive | 10% to 90% RH temperalture and
humidity aoes v oo SU% humidity inside the
gases. - enclosure.
Atmosphere No corrosive gases
Measureo\ao:ﬁgg;\rzoo 85 VAC to 132 VAC
2 | Supply voitage across 1 Change power supply
VAC terminals. 170 VAC to 264 VAC
Tighten screws. if
CPU, IfO, or power
Looseness Move modules and Firmily installed supply module is
check :
3 | Installation loose, fasten with
SCrews.
Dirt, foreign -
matter Visual To be none Remove, clean
Terminal Turn with a
screws tight | screwdriver No locse screws Tighten loose screws
Spacing
" between . Correct spacing is . .
4 | Connections solderless Visual maintained. Adjust spacing.
terminals.
Loose Visual Connectors fully Tighten connector
connectors | 'Y tightened Screws
In Monitor mode, Replace battery if life
check from peripher- | Preventative is exceeded, evenif
5 | Memory cassette battery | ./ 4e ico that M9006 | maintenance no voltage drop
and M3007 are OFF. oeours.,
Check that servo er-
. ror codes do notin- | Preventative Replace battery if
6 | Battery unit clude 2025 and maintenance voltage is low.
2103.
Replace fuses
Check fuses are not | Preventative regularty, even if not
7 | Fuses . . biown. Rush
blown. maintenance currents can cause
deterioration.
Check for noise and .
g No large noise, :
8 | Fan ;ntli)égfmn when oper: vibration Replace the fan.
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11.3 Replacing the Battery

M8006 and M9007 turn ON if the voltage drops from the battery which backs up pro-
grams and provides power interruption protection functions. Program back-up and
power interruption protection functions are not lost immediately the M3008 and M9007
special-function relays turn ON, but memory contents may be lost if this special-func-
tion status is overlooked.

After MO006 and M9007 turn ON, replace the battery within the total power interruption
fime shown in Table 11.3 below. ,

This section gives replacement guidelines and describes the replacement method.

11.3.1 Battery lite

(1) Thebattery life differs according to the memory capacity. The relationship between
battery life and memory capacity is shown in Table 11.3.

Table 11.3 Battery Life

Battery Life Battery Life (Total Power Interruption Time) {Hr}

Memory Guaranteed Time | = Actual Time After M9008,
Cassette Model Name {MIN)} TYP) MS007 Turn ON
ASNMCA-0 4100 10250 168
A3NMCA-2 4100 10250 168
A3NMCA-4 3410 8525 168
ASNMCA-8 . 3410 8525 168
A3NMCA-16 2600 6500 168
A3NMCA-24 2140 5350 168
A3NMCA-40 1400 3500 168
ASNMCA-56 450 125 168
A3NMCA-96 1860 9495 168

*  Actual times are average values. Guaranteed times are minimum values.
Preventative Maintenance Guidelines

(a) Replace battery every 4 or 5 years, even if total power interruption time is less
than the value in the tabie.

{b) Replace the battery if the totai power interruption time exceeds the guaranteed
time shown in the table and M3006 is ON.

(2) The following table shows the life of the battery to back up absolute data, which
is connected to the left side of the main base unit.

] Item . MR-JBAT4 [ MR-JBATS
Battery back-up time 10,000 hours
Battery life 5 years
Battery voltage ) 36V

Preventative Maintenance Guidelines

(a) Replace battery every 4 or 5 years, even if total power interruption time is less
than the vaiue in the table.

() Replace the battery when a battery low error 2025 (at poWer ON} or 2103 (dur-
ing operation) occurs, even if total power interruption time is less than the val-
ue in the table.
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11.3.2 Replacing a memory cassette battery

Follow the procedure below to replace a battery when its life expires. After the battery
is disconnected, a capacitor maintains memary back-up for a short time. Complete the
battery change operation within the time specified in Table 11.4.

/\ CAUTION

/N Dispose of batteries according to local government regulations.

Table 11.4 Capacitor Back-up Time

Capacitor Back-up Time {min.)
Memory Cassette a reod Ti
Mode! Name uaraniesC TIMe | actual Time (TYP)
(MIN)
ASNMCA- 4 60
( Replacing battery ) CA0 2
ASNMCA-2 24 60
AINMCA-4 20 50
- o ASNMCA-8 20 50
urn off the servo system
CPU power supply. A3NMCA-16 15 7
ASNMCA-24 12 30
¢ A3NMCA-40 8 20
Open memory cassette A3NMCA-56 6 15
cover.
T A3INMCA-96 3 15
Pull battery out of holder.
Remove leads from lead clip.
& : I Connector
Insert new battery into the _—]
holder in the correct

direction. Connect leads to Lead clip
the connector. Clamp leads
with the lead clip.

{Red = +, Blue =-)

v

Close memory cassette or
CPU memory unit cover.

¢

Turn on servo systemn CPU
power supply.

Monitor MO00E
ON/OFF status.

i ON | —————
[ Battery defective l ' \ : Cover
] : Memory cassette

=)
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11. INSPECTION AND MAINTENANCE -

11.4 Replacing Fuses

Regular replacement of fuses is recommended, even if they are not blown. Rush cur-
rents can cause fuses to deteriorate.

11.4.1 Replacing a control power supply module fuse

( Replacing fuse )

Turn off the control power
supply and servo power
supply modules. Fuse ho]dia_"_.

4 -

Turn the control power - 5 i
supply module fuse holder -~ , ) ower supply
counterclockwise with a flat module

screwdriver and remove it.

Remove the old fuse from
the fuse holder.

Insert the spare fuse,
located at the rear of the
control power supply module
terminal cover, into the fuse
holder,

¥
Insert the fuse holder in the
contrel power supply ’
module.

Turn on the control power
supply and servo power
supply modufes.

NO

Is POWER indicator lit?

( End ) Refer to the troubleshooting
flowchart in Section 12.2.2.

/\ CAUTION

N\ Make sure the fuse matches the type of power supply module. An incorrect fuse can causé failures.
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11. INSPECTION AND MAINTENANCE »
L ________________________________________________
11.4.2 Replacing a MELSEC-A series output module fuse

C _ Replacing fuse )

£

Turn off the output external
power supply.

A

Turn off the servo system

CPU, extension base unit,

and power supply module
wer supply.

A4

Remove the output module
from the base unit.

/

- Fuse

Y

Remove the fuse from the )
fuse socket. a1

y .
insert the spare fuse 'Y Ll
supplied, or another fuse,

into the fuse socket.

Fuse socket

|~

l

\ = \

i

Mount the output medule on Lo
the base unit, Qutput module

-~ (eg. AY22)

\ J _ & [
Turn on the output externat e

power supply. s

y
Turn on the servo system
CPU, extension base unit,
and power supply module
power supply.

Y

Set the CPU RUN/STOP
key switch to RUN,

Check which bits are ON
using special-function
registers 09100 to D107,
Check the status of the
output bit corresponding to
the output module,

Monitor MS0OD
ONJ/OFF status.

=
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12. TROUBLESHOOTING

w
12. TROUBLESHOOTING

This section describes the errors which could occur when using the system ang what
to do about them.

12.1 Basics of Troubleshooting

A high-reliability system requires not only the use of very reliable equipment but also
the ability to quickly restart the system if an error does occur.
- Restarting a system aiter 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) VO equipment status;
{d) wiring status (I/O wires, cables, etc.);
(e) indictor display statuses (POWER, RUN, l/O indicators, etc.);

(f) switch setting status (extension base, power interruption backup, etc.).
Check iterns (a) to (f) then connect a peripheral device and check the motion
controller status and program contents.

{2) Problem check
Conduct the following operations and check how the problem changes:
{a) Setthe RUN/STOP switch to STOP.
~ (b) Reset with the Reset key switch.

{c) Turn power on and off.

(3) Narrow down the range
From the results of {1) and {2), determine whether the problem is:
{a) in motion controiler, or external;
(b) in VO module, or elsewhere;

(¢} inasequence program.
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12. TROUBLESHOOTING

<> WARNING

& ©

OO e e & ¢

Do not open the front casing or terminai cover during operation or when power is connected. This can
cause glectric shocks,

Do not operate with the front case or terminal cover open. This can cause electric shocks from ex-
posed 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.

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.

Instail controllers, servo amplifiers, and servomotors before connecting 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, servo-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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12. TROUBLESHOOTING

/A CAUTION

B B

B

b

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.

Use servomotors with electromagnetic brake mechanisms or attach an external brake mechanism in
situations which could be dangerous in the event of a power interruption or product failure.

Duplicate circuits, such that an external emergency
stop signal also causes the electromagnetic brake

circuit to operate. Shut off with servo ON signal OFF,  Shut off with the emergency
alarm, magnetic brake signal, _1 stop signal (EMG),
Eliminate the cause of the alarm and make safety Servo motor
. . | - RA1 EMG
checks before restarting operation. . Y .
' Magnetic

; o brakes 24VDC

The machine should not be approached after a mo- <

mentary power interruption is reset, as the machine
could suddenly start operating again. Design the
machine 10 ensure safety when operation restarts.

/A Check and adjust the programs and parameters before starting machine operation. Errors in the pro-

grams or parameters may cause the machine to make unpredicted movements.

Never make very large adjustments as this can make operation unstable.

Do not apply a voltage to terminals which exceeds the voltage pre'scribed in this manual or the instruc-

tion 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.

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

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 nottouch 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 injury, do not approach machinery during trial or teaching operation.
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12. TROUBLESHOOTING

12.2 Troubileshooting

(1) The flowcharts below explain how to remedy problems with the servo system CPU
SCPU or modules mounted on an extension base unit.

(2) For information about error codes and remedies related to the servo system cPU
PCPU and SCFU, see the motion controller maintenance manual and the program-
ming manuals for the software packages.

12.2.1 Troubleshooting flow chart

Problems are classified according to the symptoms in the flowchart below.

( Problem occurs )

Y

Error message displayed

See programming manual for OS used.

h J

POWER indicator not lit

Go to Section 12.2.2:

Y

RUN indicator not lit

*1 “Flowchart when POWER indicator is not lit.”

Go to Section 12.2.3:

h 4

RUN indicator flashes

b

“Flowchart when RUN indicator is not lit.”

Go to Section 12.2.4:

h 4

1O module malfunctions

“Flowchart when RUN indicator is flashing.”

Go to Section 12.2.5:

4

Can't write program

“Flowchart when output module load does not
turn on.” :

See information refated to the on-line

replacement of I/O modules in the ACPU

Pr%ramminc_; Manual SFundamemalsz SIB—662492

Go to Section 12.2.6:

12~4

“Flowchart when'program cannot be written.”




12. TROUBLESHOOTING :
m

12.2.2 Flowchart when POWER indicator is not lit

Foliow the fiowchan below if the POWER indicator does not light when the power is-
1urned on or goes out during operation.

_ ( POWER indicator not lit )

Is power supplied? Supply power.

NO Does POWER YES

indicator light?
Is supply
voltage in range Supply voltage in the rated
85-132/170-264 VAC? range.
Does POWER YES
indicator light?
is fuse blown? Replace fuse.
NO Does POWER YES .
indicator light?
, Correctly secure the power
Is power supply module
correctly mounted? supply module.
NO Does POWER YES
indicator light?
Overcurrentiovervoliage (1) Check current capacity
protection tripped? . and reduce overcurrent.
’ (2) Turn input power supply
off then back on. -
NO ’
NO Does POWER YES
indicator light?
Report the problems to your !
nearest Mitsubishi agent. ( End )
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12.2.3 Flowchart when run indicator is not lit

Follow the fiowchart below if the RUN indicator goes out during operation.

( RUN indicator goes out )

Does an error occur YES | Refer to error table.
when a peripheral device
is connected?

Reset with the Reset key RUN indicator lights | (1) Defective motion controlfer
switch. part or contact.
{2) Excessive noise
RUN indicator does not light If (1) If (2)
A J
Set the CPU module RUN/ . )
STOP key switch to STOP. Re
) port the problems to your
Write END to address 0 from nearest Mitsubishi agent.
a peripheral device. -
A
Y
Set the CPU module RUN/
STOP key switch to RUN. RUN indicator does not light
Operate in MONITOR mode
from peripheral device.
RUN indicator lights
Is sequence program
defective?
y . - y
Check and correct program. Connect surge killer circuit

{CR, etfc.) to noise source.
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12.2.4 Flowchart when run indicator is flashing

Foltow the flowchart below if the RUN indicator flashes when the power is turned on or
goes out during operation.

( RUN indicator flashing )

4

Hardware defect *1  Check error from
peripheral device.

4
Report the problems to your
nearest Mitsubisht agent. y
Set the RUN/STOP switch to
STOPR.
Reset with the Reset key
switch.

Y

*1 Correct cause of error.

Set the RUN/STOP key
switch to RUN.

NO

Does RUN indicator light?

C =)

*1 See the motion controller maintenance manual and the

programming manuals for the software packages.
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12.2.5 Flowchart when output moduie ioad does not turn on

Follow the flowchart below if the output module loads do not turn on during operation.

@tput load does not turn orD

Is output module
indicator lit?

{s output
module fuse-blown
indicator lit?

YES

Is voltage
applied from load
power supply?

What is
voltage across
the output module output
COM terminals?

Supply voltage

Defective output module.
Replace output module.

y

Ly Replace output cornmon
fuse.

4

New output common fuse
blows,

y
Check rush current for max. NG

Check output mode in
| MONITOR mode from

peripherat device.

(Nom-fused module)

Is input module
indicator lit?

Check if input signal is off
mode in MONITCR mode
from peripheral device,

MONITOR
Signal —»

OFF

ov L Check foad power supply

wiring. Reset power supply.

Measure voltage between
module input and COM
terminals.

ov

Y

Check external wiring and
externat equipment.

Lyl Check load wiring and load.

Reset.

Change relay numbers.
Keep current within rated

simultaneous loads on.

current for max.
simuitaneous loads on.

Supply voltage

Report the problems to your

OK

nearest Mitsubishi agent.

{ POINT |

If the input signal or toad does not turn off
lems with I/O Modules.”

, refer to Section 12.3 “Possible Prob-
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12.2.6 Fiowchart when program cannot be written

Follow the flowchart below if programs or other data cannot be written to the CPU.

(Prograrn cannct be written)

Is the RUN/STOP
key switch set

Set RUN/STOP key switch
to STOPR.

to STOP?

STOP

Can program
be written?

Reset with the Reset key
switch,

NC

Can program
be written?

Is MPRO switch
set to OFF?

Set M.PRO switch to OFF.

NO

Can program
be written?

ROM

Is RAM memory used?

Replace RAM.

NO

Can program
be written?

is RAM
mounted correctly?

Correctly mount RAM.

Can program
be written?

ts RAM/ROM jumper
set correctly?

Correctly set RAM/ROM
jumper.

YES NO

Replace memory cassette

Can program YES

Can program
. be written?

be written?

NO

A

Report the problems to your
nearest Mitsubishi agent,

End
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12.3 Possible Problems with 1O Modules

This section describes possible problems with input and output circuits, and what to do
about them.

12.3.1 Troubleshooting input circuits

Table 12.1 describes problems and remedies for input circuits.

Table 12.1 Troubleshooting Input Circuits

Symptom Cause Remed
y
+ Current leakage through input switch. » Conngct an appropriate resistor to lower the
{Contactless switch used, etc.) voltage between the input module terminals
. below the OFF voltage.
AC input
— ] — AC input
- —
1 | input signal does not turn OFF # ﬁg [. Leak current ) In::tl T E | it
o A | medde R[] | module
- Power

CR constant; 0.1 to 0.47 1 F+ 47 16 120Q
{1/2 W) recommended

See Probiem 1, above.

supply

» Driven using a limit switch with neon famp.

—_ _AC input + Alternatively, provide a separate, indepen-
1. dent display circuit.
2 | Input signal does not turn OFF ) | Leak current Input
T module
-t Power
supply

¢ Leak current due to line capacity of wiring. | » See Problem 1, above.

ag‘;‘:: p1a ggypgznc.)f twisted-wire pair is » However, this problem does not arise when
the power supply is on the input equipment

AC input side.
i AC input
3 { Input signal does not turn OFF i InBUt | _"‘_
I = | teak current P ‘ 1
I f module s Input
H i T module
L i
Power £ -
supply —— Pawer .
supply
» Driven using a limit switch with LED indica- | = Connect an appropriate resistor to lower the
tor. voltage between the input module and com-
DG inout mon terminals below the OFF voltage, as
. 2 neu shown below.
(sink loading) )
——— e OC input
l {sink loaging)
ﬂ [ Leak current l Irput
4 | Input signal does not turn OFF T o module
T_._'_._..__ . input
I Resistor rmodule
— |
|

* The method of calculating the resistor to
connect is shown below.
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12. TROUBLESHOOTING

Table 12.1. Troubleshooting Input Circuits (Continued)

Symptom Cause Remedy

« Twin power supplies cause undesirable cur- | » Use a single power supply.
rents.

« Connect a diode to prevent undesirable cur-
rents, as shown in the diagram.

Input '
module

’ TES- Input
E1-- Es L - medule

E1>E2 . l]

5 | Input signal does not turn OFF

Resistor Resistance Calculation for Problem 4

Ax40

input Lirnit switch with LED indicator is connected to
I 4 mA leak current module AX40, causing 4 mA leak current.
ELC d

24VDG

« Voitage between module terminal and common terminal (Vyg) is given by:
Vi =4 [mMA]X2.4 [kQ]=9.6 [V] (voltage drop due to LED ignored)

The circuit does not turn OFF because this voltage exceeds the OFF voltage of 6 V.
Therefore, the connection of a resistor is required, as shown below.

Axd0

l ,-1 Input 7
1 Current (1) R 1 1 impedance
T W 2.4k
by i
36K

] +
2400

« Resistance Calculation :
The voltage between terminals should not exceed 6 V. For a terminal voitage of 6 V-
the correspondmg current (1) is:

{24 - 6) [V])+3.6 [kQ] =5mA
Therefore, the connected resistor must provide a current (I} of 5 mA minimum,
« The resistor resistance is given by:

6 [V]=R=>5-25[mA]
6 [V]+2.5mA] >R
24kQ] =R

Ifa2kQ resistor is used, the resistor power capacity (W) is given by:
W = (Applied voitage)2/ R OR W = (Max. current}2X R

The terminal voltage (X} of resistor (R) is:

24 x2 2.4 x2 - .
2_4+2(k9) 24+2+3.6(k£2)-x : 24 [V
X =558V
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L ]

Therefore, the power capacity (W) of resistor (R) is:

W = (5.58 [V])2/ 2 [kQ] = 0.015 [W]
« In practice, a resistor power capacity between 0.5 to 1 (W) is selected, which is 3 to

5 times the actual power consumption.
To conclude, connecta 2 (k0.5 to 1 (W) resistor between a problem terminal and

COM.
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L ____________________________________________________________ "]
12.3.2 Troubleshooting output circuits -

Table 12.2 describes problems and remedies for output circuits.

Table 12.2 Troubleshooting Output Circuits

Symptom Cause Remedy
+ ltloadis ii”‘e"f‘;“y hali.f[;war:r_e rectified + Connect a resistor between several k Q to
(some solenoids are like this) several hundred k Q across the load.
AY22, AY23 This method causes no problems with out-
Qutput put terminals but can lead to deterioration or
module burn-cut of load internal diodes.
4 | Overvoltage applied to load =
when output turns OFF ’[:]\
« With polarity (1}, Cis charged. With polarity Load
(2}, the C charge voltage pius the power
supply voltage is applied across D1.
Max.voltage is approx. 2.2 E
» |eak current due to internal surge killer. « Connect a resistor across the load.
AY22, AV If long wiring exists between the output car
“oupa | and the load, leak currents also arise due to
modde [y | wiring capacity.
, | Load does not tum OFF * | Load §
(Triac output) j[ ﬁ F Leak curent é-) Resistor
» Drive a relay and use the relay contacts to
fY22. Avas drive the CR timer.
poh See note attached to Problem 1, as some
) . = CR timer timers are half-wave rectified internally.
Time period fluctuates when .
3 | toad is a CR timer U (___Lesxourent , [__Resistor |
(Triac cutput} —
Calculate resis-
CR timer for constants
from load.
« Twin power supplies cause undesirable cur- | » Use a single power supply.
rents. » Connect a diode to prevent undesirable cur-
Av40.41.42 rents, as shown in the diagram.
pp— If the load is a resistor, connect a diode ]
modie | yray g across the load to absorb reverse voltages
Load does not turn OFF - o
4 (DC version) e o b {see hroken lines in diagram}.
E2
o )i
+ Undesirable currents result if E; < Ea.
. Defectiye load or incorrect wiring. C_heck as | » Check external load operation.
shown in"Remedy” column to the right. + Check voltage across the terminals shown
betow when output (Y) is ON.
An output voitage over 3 V could indicate
Load does not operate correct- shorting in the external foad. B
ly (due to external shor, etc.) Check the externat load and wiring.
5 AYEOEP e
AYBOEP e
AYB1EP '
AYB2EP @
/ Load lr
{Source driver)
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APPENDICES

APPENDIX 1 MOTION CONTROLLER EXTERNAL DIMENSION DIAGRAMS

These diagrams show the dimensions of the base units with modules mounted in them

and the external dimensions of each module.

(1) External dimensions of the base units with modules mounted

Width Dimension

w)

4-$6 mounting
N . hele for M5 screws
A278B Main Base Unit |
= |
—F
(o=}
&
-2
8
g &
&=l 8
88
o— Wl » e o) 4 TI
$ - & e O | wn) - b O ]
L @é
oo 20 [l
l_ 460 {18.11) (1.18) 8 {4.17) f {0.36)
480 (18.0) (W) MS5.71)
446 mounting
A268B Extension Base Unit ole M5 screws
= e = =
H ; H '
; i ; ; [ ]
I ; ; g
e 13
r g
: : : HE
- N I g &
2 : "
s :
b
- ” - -
rY EY - A
o Y - -
e ) & F g
s = & 4| EY
- : i ;
: In : :
- | £ & F3
A - - | ]
- z s Sl el . i i
I_ 4481758 a8 108 (4.4%) 38
«88 (£3.35} 0 145 (5,71}
Unit:mm (inch)

Main Base Unit

Motor Extension Base Unit

PC Extension Base Unit

A275B A2788 A2558 A268B | A628 | A65B | AGSB
382(15.04) | 480(18.9) | 297 (11.69) | 466 (18.35) (923% (1%?826) (1‘;?3?5)
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(2) A273UHCPU motion controller

= :'1 2(0.08)

ﬂ m AT, il 3*:‘;;“‘ “2'“"" Lol
{1!»!0 ; o 3 ﬂl\
= O
i
Printed circuit o3
board o
ae]
&
[©] |'|]
plH
=)
|
m l:l-ﬁ
N Y
_H'll‘lnnnn ‘, reO
n \ H
a2z || e o oo = 1.9 (0.07)
(0-17)l 121 (4.76) (0.14) 79.5 {3.13)
' 13
{0.51) Unit:mm {inch)
(3) A211AM-20 AC motor drive module
Fesbornrrrrronnornnnronng: ¥ ==t 2(0.08)
i ol
ol
0 -4
m - 9
o -7
. A
s
Printed circuit g
board e
(=]
&
(WL TP P
a2 L. 1068 (4.17) 3 375
©17) © 119 (4.69) {0.51) (1.48) Unitmm (inch}
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ISR ]
(4) A221AM-20 AC motor drive module
Febannamannsnannnrnnngns . = 1= 2(008)
AZ2TAM.20
Il
m’ e
2
Printed circuit =
board g
g
% i
42 106 (4.17} 30(1.18) 475
0.17) 136 (5.35) (1.48)
Unit:mm (inch)
(5) A222AM-20 AC motor drive module
fe=topmararsnnnmnnennnnnpo.— N =5 = 2(0.00)
I
=
m &
<
2
Printed eircuit g
board 2
| 2
R ‘
42 106 (4.17) | 30(1.18)
0.17) 135535 755 (287)
[ }
Unit:mm (inch)
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(6) A240DY dynamic brake module

2
rmhnaannnanmmnnnnrannonis \ ©.08)
|-
Printed circuit g
board a
( vawa O
C % " p
42 106 (4.17) 33(1.18) 275
0.17} 136 (5.35) (1.48)
1
Unit:mm {inch)
(7) A273EX manual pulse generator/synchronous encoder interface module
. o 2(0.08)
) g i
" o ey
e ]
3 ® =
ﬂ] —X
printed circuit :| |:| g g
board % —
o
ST ENG %
oY NG %
H i
(k%. N | ‘ =
a2 106 (4,17) 61.5(242) 275
©17 - 167.5 (6.59) ’ (1.48)
ol -
) Unit.mm {inch)
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(8) A230P servo power supply module

£ r
[t rmrranrepns ) = 20.08)
-
o |
m &
(_9‘
]
Printed circuit §
board 2
K teutax (O
G %
a2 106(4.17) | 30(1.18)
{0.17) ' 136(5.35) I 75.5(1.48)
I
Unit:mm {inch)
(8) MR-JBAT4 hattery unit
$6 {0.24)
,“( |' 3
4 oy M o
-
i [MR-JBAT4)
el st | 1l g
gl 6 £ =y
E .
| e 1 . o oy,
IR U ¥
15
(0.59)
30(1.18) 100 (3.94)
Unit:mm {inch)
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{10) A278B main base unit

22-M4 screws
{to mount unit)

_4-¢ 6 mounting hole
for M5 screws

Handle

L—J D“DETETD*[TD‘ETETE’

.
3

NAT

| |

Asraazs o

1

200 {7.87)
250 {9.84)

~1
I

Base
cover

=

o]

R O e T s Y e e B e Y e P 1

3

480 {18.11}

L}

L=

480 (18.9)

|

| 0

mm 0 [0 0

116
(0.48)

JFﬂﬂﬂﬂﬂ

9(0.35)

29
(1.14)

Unitmm (inch)

(11) A278LX servo external signal module

42
.17

Ramhnnnrnrinrpnnasnsny -2 (0.08)
) g
[t
i 0
3
— ¥
i
Printed circuit T
board s
2
E % o
106 (4.17) "l_'_fé'“ 375
119 (4.69) b s {1.48)
WUnitmm (inch)
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(12) Manual pulse generator specifications

3.6 (0.14) ) 3 x studs (M4 x 10),
ke Packing, t = 2.0 PCD72, equi-spaced
-~r
—
—] "
= 0| . '
Sl . sl M —--fg E
E 8 = g 9', g +
S8 — ol 8
! ——
o s ,i M3 x 6
ot [~ /
16 | 20 |27 ¥?° 8.89 76
3% 4.8 (0 to 19) dia., {063} (0.79) (1.06) {0.35) ©.3)
() equi-spaced
6
Unit:mm (inch}
Item Specification
Mode! name MR-HDPO1

Pulse resolution

25 pulsefrev (100 pulse/rev after magpnification by 4)

Output method Open-collector output, output current = 20 mA max.
Supply voltage 451t013.2VDC

Current consumption 60 mA

Life 1,000,000 revolutions min., at 200 mpm.

Permitted axiat loads

Radial load: 2 kg max. (4.41 1b)

Thrust load: 1 kg max. (2.2 ib)

Qperating temperature

-10to 60 °C

Weight kg (lb)

0.4 (0.88)

Max. rotational speed

instantaneous: 600 rpm max.; normal: 200 rpm

Pulse signal format

2 signals: A phase, B phase, 90 phase difference
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(13) Serial synchronous encoder specifications

©88 (3.46)

ol
|

fas

. gg
8. g g ?: 68 (2.68)
ole oS | 18 562
5/2°92°% | (& | | 1
d 1B 5 [©)
ok | M
| I VLN £+ o 8
T m=¥ %3 of @
s —— - —— - o —— [ - P~ =] =
s 1 A 3l
I} | =
B 2
1 ‘ J -3
: 1.15 (0.05) *04 2 7454
2(0.08) ‘ '
1.15{0.05) ’3'14 20 (0.79) Efective di 91 (3:58) L%:U {0.21)
195 o8I 28y | P 0012
-’—['-(0.77) 5{0.2 3{0.12) (0.83____1____|) -H——(—5 02) 042
- 102 (4.02) 33(1.3) -
ez
[-X-]
Shaftcross-section  Cross-section B8-8
Keyway Dimensional Diagram
Unitmm (inch)
Item Specification
Model name MR-HENG
Resolution 16384 pulsefrev
Transmission method Serial communications (connected to A273EX)

Direction of increasing addresses

Counterclockwise {viewed from end of shaft)

Protective construction

IP52 (dust-proof, oil-proef)

Permitted speed

7030 rpm {electrical response: 4300 rpm)

Permitted axiai loads

Radial load: 10 kg max. {22.03 1b)

Thrust load: & kg max. (11.01 Ib)

Runout at input shaft tip

0.02 mm (0.00079 inch) max., 15 mm {0.58 inch) from tip

Recommended coupling

Bellows coupling

Permitted angular acceleration 40000 rad/s?
Operating temperature -5to55°C
Weight kg {ib) 1.5(3.3)
: MR-HSCBL] M, where [] is replaced by the cable length: 5 m (19.69 inch),
Connecting cables 10 m (39.37 inch), 20 m (78.74 inch), 30 m (118.11 inch)
Communications method Differential drivet/receiver conforming to R3422

Transmission distance

50 m (196.85 inch) max.

POINT l

When fittihg an encoder to the machine, use’a coupling.
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APPENDIX 2 COMBINATIONS OF AC MOTOR DRIVE MODULES, SERVO AMPLIFIERS, AND
SERVOMOTORS

2.1 Combinations of AC Motor Drive Modules/MR-H-B/MR-J-B with Servomotors

(1) Table of AC motor drive modules/MR-H-B/MR-J-B combinations

Sowvo | A2T3UHCPU
Amplifier (8-/32-axis
mp Specification} MR-J-B Separate Servo Amplifier MR-H-B Separata Servo Amplifier Motor | Motor
Bulit-in Servo Gapac- | Rated
Amplifier ity [Cument
A22t [A211 {A222 | MR {MR [ MR |MR (MR MR [MR {MR |MR (MR |MR [MR [MR [ MR | MR [ MR { MR [ MR | (W) | (8
AM- (AW [AM | o P [ | [ |~ [ H || H | H]H[-H{HH|[H|H|H]|H
Servomotor 20 | 20 | 20 |10B [20B | 40B | 60B [100B (200B { 10B { 20B | 40B | 60B [1008 [200B [3508 [500B [700B | 11KB [15KB [22KB
HAMH | HA-
tow. |MHoss{ O[O O[O o 005 | 12
semn A 1 5 1o o |0 © 0
Sefies | MH13 1 12
HA- .
MH23 o o 02 | 17
o o o 04 | 28
HA-
MH73 e} o 0.75 | 5.3
HAFH | HA-
Lw- |FHosa |[© [ © Q9| © o] 005 | 06
oo | HA olojelo o
Series FH13 0.1 1.1
HA-
fps 1O J0O | O o o 02 | 13
;‘,’3;3 oo o] 03 | 19
ey olo o 04 | 25
g olo el o) 06 | 36
mﬁ'& gﬁ;h o e} 085 | 45
1000 pm HA-
Seri SH121 0] o] 1.2 )
HA-
SH201 Q (o] 2.0 a5
ot o} 30 | 14
HASH | HA-
Medium- | SH52 oto 0 o 05 | 3
2000 HA-
PM ] chge e o 1.6 | 55
Series
HA-
SH152 ] o} 1.5 ]
HA-
SH202 o o] 20 10
HA-
§Has52 o as 16
HA- .
SH502 o] 5.0 24
HA- :
SH702 8] 7.0 a7
HASH | HA-
[Megium- | SHs3 olo 0 o 05 | 3
:mm HA-
SH103 c o] 1.0 5
Sedes  [oan
SH153 o] O 1.5 8
HA-
SH203 © o 2.0 9
HA- :
SH353 f o] 35 16
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A273UHCPUY
Servo | g fapeanis :
Amplifier s
pecitication} MR-~}.B Separate Servo Amplitier MR-H-B Separate Servo Amplifier Motor | Motor
Built-in Servo Capac- | Rated
Amplitier ity [Cumant
A2 [AZ1S [A222 [ MR (MR MR [MR (MR MR [MR | MR {MR |MR | MR MR [ MR [MR { MR { MR [ MR [ MR | 0W) | (A)
AM-TAM-FAM- ] 3 | D [ 0 [ D ) H | H ]| H]H]|H|H]H[B|H]|H]|H]|H
Servomator 20 |} 20 [ 20 {10B | 20B | 408 | 60B (1008 |200B [ 10B | 20B | 40B | 60B [1008 |200B |350B |500B | 7008 |11KB |15K8 [22KB
HALH | HA-
Lowr Lit52 o |0 e} 05 | 35
inerta
2000 HA-
Semrpm LH102 1.0 7
HA-
Lhis2 15 | 94
HA-
LH202 Q 2.0 14
HA-
LH302 (¢] 3.0 18
HA-
LHS02 o] 50 28
HA-
LH702 o} 7.0 ar
HA-
LH1IK2 o] 1.0 688
HA-
LH18K2 o] 150 | 87
HA-
LH22K2 O {220 | 128
HAUH | HA- )
Flat 2000 | UH32 o]0 o 03 | 27
LrpTS‘"% HA- O |0 o] 05 | 34
UH52 : ’
HA-
UHIG2 (o] 1.0 74
HA-
UH152 O 1.5 10
HA-
UHe22 o 22 14
HA-
Uriasz o 3.5 20
HA-
Diines o a5 27
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[ Selection Method for AC Motor Drive Modules and Servo Amplifiersl

The motion controlier can control a maximum of eight servomotor axes {A273UHCPU
{8-axis specification)) or 32 servomotor axes (A273UHCPU (32-axis specification)).
Combinations of ADU, MR-H-B, MR-J-B, and MR-J2-B can be used.

(@) A maximum of eight axes using A273UHCPU (8-axis specification} or 16 axes
using A273UHCPU (32-axis specification) can be controlled using only AC
motor drive modules. Use AC motor drive modules where possible to keep
the system compact.

The AC motor drive modules work from a single A230P servo power supply
module,

Select the AC motor drive modules in accordance with the number of motors
and load torques, using the following equation.

1) The total current for all axes at a simultaneous start, calculated by the fol-
lowing equation, must not exceed 30 A.

Total current for all axes (A) = X (motor rated current () x ~°adtorque (kg-cm) . operation speed motor {r/ min.))

rated torque (kg-cm) rated speed motor (r/min.)

2) Ifthe total current for any axis exceeds 30 A, use a MR-H-B, MR-J-B, or
MR-J2-B servo ampiifier,

(b) Use a MR-H-B, MR-J-B, or MR-J2-B servo amplifier for large-capacity servo-
motors which cannot be driven by an AC motor drive module.
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{2) Tabie of servomotors

{a) Low-capacity 3000 rpm series

Liow) 0.05 0.1 0.2 0.3 0.4 06 075
Motor Rated Output imgmgﬁ- No |Yes [ No |Yos | No |Yes [ No {Yes |No [Yes [ No |Yes |No |Yes \
olojololojo olo oo
- s [ojojofo]o]fo olo olo
00 e loeer @ o [0 J0]0]0]0 olo oo
Series e ™ [0 ]o]oloo]o]o olo oo
un|oloolofo]o oo olo
ofolojo|ojo]olo]ofofo]o
paeH fwin 5 |ololofo|ofololo|o|o]o]|o
B |pupse G o lo|olofoloojo]o]olo]o
" m|olo|o|o|o|ojolojolole]o

{b) Medium-/high-capacity series

{ow) 0.3 05 | 085 | 10 | 12 15 20 2z | 30 | 35 | 45 50 78 |1 |15 |22
Motor Rated Output
ﬁm%' No |Yes |No [Yes|No JYes|No |Yes | No [Yes| No {Yes | No |Yes |No [Yes|No [Yes|No [Yes|No [Yes|No [Yes|No [ves|No [No [No
Sp-SH Mecium-capacty 1000 rpm olo olo olo olo
0|0 o0 OO (0|0 o0 [N e REsR No
146 o0 o] o] [e R Ne]
/8 010
with 11 oo oo olofo]o olo olofo]o
e |Gear 117 oo ojo olo|ojo olo clojojo
inclustrial ratio
) 129 [sNNe) OO [eNReREo N Ee] [eRRe] ol{ojoj0o
mﬁﬂ 0ears 135 Q|0 [o R e] QIC|C IO o |O ol010 |0
-
caacity Y oo olo ololol|o olo ololo]o
2000 pm
o = olo oclo ololo]o olo
15 [eR Ko] CIO olojo|C [eRNe] SO0 |0
Wit bigh- ) olo ofo ololo]o olo olo
lrocuction | ratio 1720 oj0 o|O QOO0 [o N Ko
gears 1/29 o0 |0 o000
145 {0 [eRRe] ojof{oj0o
gA—_SHMedium-capacityQDDOrpm olo olo oloelotlo olo
eries
o] o] Q O Q o] o] Q(O|0O
15 [} o] (@] @) &)
HALH - 19 [} (e (@] () le]
i pecion e 120 o o o o o
"’rnge_ recuction  |ratio
ries gears 129 O (o] Q (o]
145 o] (o] o (o)
|HA-UH Flat 2000 pm Series ClOo {00 OO o N ]e] Oj0 C|1O 0140
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(3) Absolute-position detector

The following servomotors with absolute-position detectors can also be used.

HA-BH-Y

HA-LH-Y Encoder resalution: 16384 pulse/rev.
HA-UH-Y
HA-FH-Y ] :

Encoder resolution: 8192 pulsefrev.
HA-MH-Y
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2.2 Combinations of MR-J2-B and Servomotors

(1) Tabie of MR-J2-B combinations

Servo Amplifier MR-J2-B Separate Servo Amplifier Motor Motor
MR- | MR- 1MR- {MR- [MR- | MR- |Capacity Rated
J2- Je- fd2- fde- pd2- 2 | Ty | Current
Servomotors 10B |20B |40B |[60B |70B |100B {A)
HC-MF053 | © 0.05 0.85
HOMF Low | HC-MF13 o} 0.1 0.85
capacity 3000 | HC-MF23 o 0.2 1.5
rpm Series HO-MF43 5 0.4 28
HC-MF73 o 0.75 5.1
HA-FFO53 | © 0.05 0.6
HA-FF13 o 0.1 1.1
HA-FF Low | HA-FF23 o) 0.2 1.3
capacity 3000 | HA-FF33 0 03 1.9
rpm Series HA-FF43 o 0.4 28
HA-FF63 o) 0.6 36
HC-SF Medium | HC-SF52 o) 0.5 3.2
capacity 2000
rom Series | HC-SF102 e} 1.0 6

{2) Table of servomotors

(a) Low-capacity 3000 rpm Series

{kw) 005 | o041 0.2 03 0.4 08 | 075
Motor Ratod Output
netic Brake No |Yes [ No [Yes | No |Yes| No [Yes | No [Yes|No \fas No jYes
olo|lololojo olo olo
With general- w |o|o|o]oloio olo olo
LUrpose In-
gus":’r?smre-@.‘*&'maoooooo olo olo
gt
prsallovud wo|o|o|lol|o|ojo ojo oo
Sries w |o|lolololojo ofo olo
.ggzi:ilog:;&ew"BOOOOOO oflo olo
uction ratio
Jucte wmolo|o|o|ofjo]|o olo 010
mjo|lo|lojo|ojo olo ofo
olololololojo|olo|o|olo
With general- wlololo|lololo|o|lojolololo
pupesein- 1o ino fo (O [0 [0 |O |0 ]oo|olo|odo
gl.x:ﬁoi':re-'aﬁo v feg [ |1
goars VW | ~nilololoi®|C|O|C]0[010 10
HAFF 15 lojolololo|lcjololo|oloje
2000 19 ololo|o
prn
Series Mmoo j|ojojolo|Oo|(040
rrocmnre |cear 15 [0 [0 [0 JO O |0
duction ratio
gears 1420 ololofjololo|ojo
ws|o|lofo|o
129 ololo|olo|olojo
1445 ololofojololo|oloio

*1:  HA-FF053 and HA-FF13 are reverse-direction motors.
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(b) Medium-capacity Series

{how) 0.5 1.0 1.5 20 35

Motor Rated Qutput ieﬂcggm%‘ Mo |Yes | No |Yes [No |Yes{ No |Yes | No {Yes
ololo|ofjolololojo]o

w jo|o|lojo|lo|ojo|lo|lo]o
milo|o|Clo|Oj0Ot0O|O|0O|0C

With general- 7| o oo o |jo|Oo|C OO l0
E:?i_r?sajer:";g‘g'moooooooooo
Hc-sr-'g:?ta:ism NN o R Eol Nl NoREeREsR o R EsREeN Ko
v mslo|ololo|o|o|o|o]o]e
Series w|ofolo|o|o|lo|o]o]o]|o
s jo|olofofololololotle

With high- w|o|ofolo|o]|olo|olo]o
Prcoenre & o fo o oo ]ofofolo]o]o
gears vo|o|lololojofojolo]o]o
msiolololololo|ofe]olo
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APPENDIX 3 DYNAMIC BRAKE CHARACTERISTICS

(1) HA-MH/FH/SH/LH/UH Series Motors

The dynamic brake operates to rapidly stop the servomotor when a power interrup-
tion or emergency stop occurs. The machine decelerates and stops according to
the pattern shown in Fig. 1.

The area under the curve (shaded} in Fig. 1 represents the overrun distance
{Lmax) when the dynamic brake is applied, and this can be estimated using Equa-
tion 3.1 below. The effect of the load torgque is significant near the stop position,
and if the load torque is large, the axis may stop before the calculated position.
The brake time constant (z) is dependent on the motor speed at emergency stop,
according to the relaticnship shown in Fig. 2-4.

,?:FfEE'*")—ml Lmax =-y-9[te+r(1 +i) ] ...... (Equation 3.1)
] ‘ 60 JM
' Where:
Machine speed_ 3 Time constant {7 Lmax : Overrun distance [mm)
Vo : Machine rapid traverse speed [mm/min]
vo v Jm : Servomotor moment of inertia tkg-cm?]
RS Ju  : Servomotor axis-converted load
......... Sl e moment of inertia kg-cm?)
T : Brake time constant
(see Figs. 2, 3, 4, Table 1) [sec)
te : Control circuit delay (see diagram} [sec]

(Internal relay delay is approx. 30 ms.)

Fig. APP.t Dynamic Brake Braking Diagram

[Dynamic Brake Permitted Load GD2)
Table APP.1 Dynamic Time Constants

Brake Time Brake Time . . : ,
Model Name | Constantr | | Model Name | Constantr Applying the dynamic brake at load GD2 exceeding the
{sec) (sec) load shown in the following table can cause the brake
resistor in the servo amplifier to burn out,
HA-MHO53 0.02 HA-FHO53 0.02
HA-MH13 0.03 HA-FH13 0.02 Amplifier Model Name GD/GDy
HA-MH23 0.04 HA-FH23 0.05 MR-H10B - MR-H100B 30
HA-MH43 0.06 HA-FH33 0.07 MR-H2008 15
HA-MH73 0.05 HA-FH43 0.09 MR-H3508B - MR-H700B 10
HA-FHEB3 0.02 MR-H11KB - MR-H22KB 30
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D048
i
0o 3T
/
It f
f— HA-SHSO2 —
[
PP ot B -'/ &
£ A :
- Ao A wasnso s
H /7 w" g
- Yot 974 L
8 o &
5 — - HALSH10n ':
E
% ? m.su&lz_... g
8 L1 HASHI0Z
—— !
2 oo —— m.tsum
°

- Rotating Speed (rpm}
Fig. APP.2 Dynamic Brake
Time Constant
(HA-SH)

0.05 0.0.3 /
0.04 H222
HALH16K2 :g' - N~\///
- L 4
HALHER / § HA-DHes2 / HALNIOZ
- g sl
a1 /
001 At — i 4 HAMS2
A2 | —— T T e
k| —
HALHS2 o
00 500 1000 1500 2000 4 500 1000 1500 2000
Rolating Speed (rpm) Rolating Speed (rpm)
Fig. APP.3 Dynamic Brake Fig. APP.4 Dynamic Brake
Time Constant Time Constant
{HA-LH) {HA-UH)

{2) HC-MF/HA-FF/HC-SF Series motors

The dynamic brake operates to rapidly stop the servomotor when a power interrup-
tion or emergency stop occurs. The machine decelerates and stops according to
the pattern shown in Fig. APP.5. The area under the curve (shaded) in Fig. APP.5
represents the overrun distance (Lmax) when the dynamic brake is applied, and
this can be estimated using Equation 3.2 below. The effect of the load torque is
significant near the stop position, and if the load torque is large, the axis may stop
before the calculated position. The brake time constant (r) is dependent on the mo-
tor speed at emergency stop, according to the refationship shown in Fig. APP.6 and

APP.7.

ON Emergency shop

Time constant (Z)

Lmax =

Where:
Lmax ; Overrun distance
: Machine rapid traverse speed

: Servomotor moment of inertiz
: Servomotor axis-converted load

Fig. APP.5 Dynamic Brake Braking Diagram

%glte+r(1+—‘£-) }

Ju

moment of inertia
: Brake time constant

(see Figs. 6, and APP. 7, Table APP. 2)

: Control circuit delay (see diagram)

{(Equation 3.2)

mm]
fmm/min]
[kg-cm?]

(kg-cm?)

[sec]

(Internai relay delay is approx. 30 ms.)
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: [Dynamic Brake Permitted Load GD2}
Table APP.2 Dynarnic Time Constants

~ Model Name Brake Time Constant 7 {sec) Applying the dynamic brake at load GD2 exceedihg the
- load shown in the following table can cause the brake
HA-FF(53-13 0.02 ’ resistor in the servo amplifier to burn out.
HA-FF23 0.05 Amplifier Model Name GD/GDy
HA-MF33 0.07 MR-J210B - MR-J2-350B 30
HA-MF43 0.09
HA-MF&3 0.12
0.02 0.045
0.018 ) 0.04 +
5 0016 & oot
& 0,014 £ ol HC-SF352
‘g oo E 0.025 HC-SF202
g om g
‘é? 0.008 ‘é .02 ¢ HC-SF52
E E omst
o 0.006 &
@ 2 oot HC-SF152
o 0004 o - ne-sF102
0.002 0005 f .
0 [l ] Il . L 1 HWF13 0 A 1, 3,
0 500 1000 1500 2000 2500 3000 0 500 1600 1500 2000
Rotating Speed {r/min} Roteting Speed {r/min}
Fig. APP.6 Dynamic Brake Time Fig. APP.7 Dynamic Brake Time
Constant (HC-MF) Constant (HC-SF)
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APPENDIX 4 ELECTROMAGNETIC BRAKE CHARACTERISTICS

This appendix describes the characteristics of the electromagnetic brakes used for ser-
vomotors fitted with electromagnetic brakes. Use both dynamic braking and electro-
magnetic braking on servomotors if vertical falling of axes after an emergency stop, ser-
vo OFF, or a power cut is a problem.

(1) HA-MH/FH/SH/UH Series motor

HA-MH Series Motor HA-FH Series Motor HA-SH ?::ies Mo- HA-UH Series Motor
HA-SH202
HA-SH52 | -702 HA- HA-
item HA- -152 |HA-SH203
MHO53 HA-MH23 HA-MH73{HA-FHO53| HA-FH23 |HA-FHA3 HASHsa| .-asa  [HA-UH32| UH102 | UH222 HA-
HA-MH13 HA-MH43 HA-FH13 (HA-FH33 [HA-FHE3| " 153 HA- HA-UH52{ HA- HA- UH452
UH152 { UH352
HA-SHB1 [SH121,201,
301
Model name Spring safety brake
Rated voltage 24VDGC
Cool
Rated ©0°C) 0.27 0.38 0.51 022 0.31 0.46 0.63 1.04 0.56 0.63 0.73 0.80
current m
A (9:’0) 021 | 020 | 030 | 017 | 024 | 036 | cde | o080 | 043 | 049 | 0s6 | osz
oty Cool
Excitation 90 63 47 M 78 52 38 23 43 38 33 30
coll {20C) ;
resistance | o
Q) ©5C) "7y 82 61 144 101 67 49 3g 56 49 43 39
Capacity (W) 6.4 9.1 123 7 7.4 11 15 25 14 15 17 19
Attraction current (A) 0.2 0.15 0.22 0.15 02 0.3 0.25 0.4 0.25 0.25 0.30 0.35
Fall current {A) 0.04 0.06 0.07 0.06 0.06 01 0.t4 1] 0.14 0.14 014 0.16
Stato- (N-m) 0.32 1.3 2.4 0.39 1.18 23 7.84 29.4 40 8.0 17.0 22.0
torque {kgf-cm) 32 13 24 4 12 23.5 80 300 41 82 173 224
J
0.0031 0.04 0.2 0.02 0.13 0.34 0.68 425 0.33 0.68 1.0 1.0
Moment | &g omd)
ofineta | G2 0.012 0.18 0.8 0.0 7
X .1 X .07 0. 14 27 1 1.36 28 4, 4.
Release delay ime {s) | 0.03 0.03 0.04 0.03 0.03 0.03 0.07 0.10 0.07 0.07 0.10 013
gef!akiﬂg AC type .08 .10 0.12 0.08 0.10 Q.12 012 0.12 0.12 g.12 Q.12 0.12
ay
tme(s) | DCtype 0.01 0.02 0.02 0.0t 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Parmitted | por 4400 190
mng application 5.6 {0.6} 22{2.2) | 64{6.5} | 3.9{0.4} | 18{1.8} | 46{4.7} | 390 {40} {450} {20} 390 {40} | 390 {40} | 390 {40}
(kg*m} 3900 44000 1900 3900 3000 3900
P 56 {6 22 .
figt-m} or hour {6} 0 {22} | 64065} | 39{4.0y | 189{18} | 460 {47} {400} 145000 | 200} {400} 1400} 1400}
Brake play on motor |- ) - 0.088- . . _ -
shaft (deg+) 0-19-2-2/0.12- 1.1 101 03-35 102-20/02-13 02-06 02-0.6
. 0.2 0.4 0.6 0.3 0.6 08 0.8 1.2 21 23
Weight kg (o) ©44) | (0.88) | (1.32) | (068) | (1:32) | (17 | 2N 8RR | 75 | 26y | @ed | 501
20,000 120,000 120,000 |30,000 30,000 130000 20,000 20,000 20,000 | 20,000 applications at 200
applica- | applica- |applica- | appiica- japplica- |appiica- |applica- | applica- appiica- | N-m per apptication
Brake lito tionsat4 tionsat {tionsat [tionsat4 [tonsat [tonsat [tonsal |fonsat tions at
N-mper {16N'm |32N-m N-mper [18N-m [47 N-m |200N-m |2,000 N-m| 100 N-m
applica- |perap- |perap- | appiication | per ap- perap- (perap- |perap- per ap-
tion plication { plication pecation | plication | piication | plication | plication
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Overrun Distance

Use the optional dynamic brake to rapidly stop a motor when an emergency stop oc-
curs. The overrun distance is not significantly reduced by applying both the dynamic
brake and electromagnetic brake. If the dynamic brake fails and does not operate, the
axis stops according to the pattern shown in the figure below. The area underthe curve
(shaded) represents the overrun distance (Lmax) when the brake is applied, and this
can be estimated using the following equation.

Emergency stop

Brake current

—

Overrun Distance at Emergency Stop
i

Lmax = go X (t + o + ) [mm)
Where:

bmax - Max. Overrun distance fmm]
Vo : Machine rapid traverse speed [mm/min]
14 : Switch detay time [s]
s : Brake delay time (Note) [s]
) : Braking time (s]
N (o + Jy) X Ny
s 7 955 x 104 (T, + 0.8Tg)
Ji : Servomotor axis-converted load

moment of inertia fkg-cm?]
Jy  : Servomotor moment of inertia fkg-cm?]
No  : Motor rotational speed during '

rapid traverse : [rpm]
T : Motor shaft-converted torque [N-em]
Te : Brake static-friction torque (Note) [N-cm]

Note : Values fort; and Tg from Table on APPENDIX 4 (1).
J_ is the sum of the machine and electromagnetic
brake moments of inertia (see Appendix 4 (1)}.
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(2) HC-MF/HA-FF Series motor

HC-MF Series Motor HA-FF Series Motor
ltem HC-MF053 HC-MF23 HC-MET3 HA-FF053 HA-FF23 HA-FF43
HC-MF13 HC-MF43 HA-FF13 HA-FF33 HA-FF63
Model hame Spring safety brake
Rated voltage 24VDC
Rated current at
20°C (A) 0.26 0.33 0.42 0.22 0.31 0.46
Excitation coil resis-
tance at 20°C (§2) N 73 57 111 78 52
Capagcity (W} 8.3 79 10 7 7.4 11
Aftraction current (A) 0.18 0.16 0.2 0.15 0.2 0.3
Fall current (A} 0.06 0.07 0.12 0.06 0.06 01
Static- (N-m) 0.32 1.3 2.4 0.39 1.18 23
friction
torque {kgf+cm) 32 13 2.4 4 12 235
J
0.0031 0.04 0.2 0.02 0.13 0.34
Moment | (kg-cm?)
ofinertia | gp2 o7 053
0.0124 0.16 0.8 0. 5 1.4
{kgi- o)
Release delay time () 0.03 0.03 0.03 0.03 0.03 0.03
gr]aking ACtype 0.08 0.1 0.12 0.08 0.1 0.12
elay -
time(s) | DCtype 0.01 0.02 0.03 0.01 0.03 0.03
Permitted Per
braking _— 5.6{0.6} 22{22} 64 {6.5) 39{0.4) 18{1.8} 46{4.7%
work appicaton
(kg-m)
{kgt-m} | Perhour 56 {6} 220 {223 640 {65} 39 {4.0} 180 {18} 460 {47}
Brake play on motor ~
shaft (deg.) D.19-2.5 0.12-1.2 0.1-0.9 0.3-35 0.2-20 0.2-13
20,000 ap- 20,000 ap- 20,000 ap- 30,000 ap- 30,000 ap- 30,000 ap-
Brake life plications at4 |plicationsat | plicationsat | plications at4 | plications at | plications at
N-mperap- [15N-mper |32N-mper |N-mperap- |18N-mper [47N-mper
plication application application plication application application
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(3) HC-SF Series motor

tem HC-SF Series Motor
o HC-SF52B to HC-SF152B
Model name Spring safety brake
Rated voltage 24VDC
Rated current at 20°C {A) 0.8
Excitation coil resistance at 20°C (Q) 29
Capacity (W) 19
Attraction current (A) , 0.2
Fall current (A) 0.08
(N-m) ’ 8.3
Static-friction torque (kgf-cm) 85
{oz-in) 1175
J (kg-cm?) 2.0
Moment of inertia GD2 (kgf-cm?) , 8.0
WK2 (oz+in) 109
Release delay time (s) . 0.04
) . AC type 0.12
Braking delay time (s} BC type 0.03
(N-m) 400
Per application | (kgf-cm) 4082
(oz-in) 56648
Permitted braking work
{N-m) 4000
Per hour (kgf-cmj 40816
(oz-in) 566476
Brake pfay on motor shaft (deg.) 0210 0.6
Number of imes ‘ 20000
) (N-mj) 200
Brake life Per application | (kgf-cm) 2041
{oz-in) 28324
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Overrun Distance

Use the optional dynamic brake to rapidly stop a motor when an emergency stop oc-
curs. The overrun distance is not significantly reduced by applying both the dynamic
brake and electromagnetic brake. If the dynamic brake fails and does not operate, the
axis stops according to the pattern shown in the figure below. The area under the curve
(shaded) represents the overrun distance (Lmax) when the brake is applied, and this
can be estimated using the following equation.

Emergency stop l

Brake current

I EE

Machine speed
[

g

<
o

P ¥

Overrun Distance at Emergency Stop

= Vo £
Lmax—sox(t,+t2+2)

Where:
Lmax - Overrun distance [mm]
Vo : Machine rapid traverse speed fmm/min]
1 : Switch delay time [s]
to ; Brake delay time (Note) [s]
ts : Braking time [s]
t = {(Jo + Jp) X Ny
37 9.55 x 104 (T, + 0.8Tg)
L : Servomotor axis-converted load
moment of inertia fkg-cm?]
Jv  : Servomotor moment of inertia [kg-cm?]
Ng @ Motor rotational speed during
rapid traverse [rpm]
TL : Motor shaft-converted torgue {N-m}
Tg  : Brake static-friction torque (Note) [N-m]

Note: Values for t» and Tg from table of characteristics in
APPENDIX 4 (2).

JL is the sum of the machine and electromagnetic
brake moments of inertia
(from APPENDIX 4 (2)).
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APPENDIX 5 Connecting Cables

This appendix shows the connections of the motion network cables and encoder
cables. ‘

5.1 Motion Net Cables
(1} MR-HBUSDOM
{a) Cable

Use the following twisted pair cables, or equivalent, for the motion net cables.

External Wire Characteristics
Meodel Name | Size mm (in.) Diameter Construction | Resistance Color
mm (in.} {wires/mm) (Q/km]
6 pairs X0.2 '
A14B2343 {0.0079) 7.9 (0.311) 40/0.08 105 max. Black

Manufactured by Junkosha. Purchase through Toa Denki Kogyo.

(b) Connectors

Use PCR-S20FS (with PCR-LS20L.A1 casing) connectors manufactured by
Honda Tsushin Kogyo.

14.2 (0.56)

10,4 (0.47)

285 (1.52)

32.0(1.26) Uinit:mem {inch)

(¢} Connections

i N
] i ] 1
LG 1 — 1 LG
L6 11:.‘X ‘)<::11 LG
1 r ] 1
. RD 2 — RD
RO |12 :>< X L—112 | RD*
L [] [ . ] ]
TD 4 T T T 4 TD
TD* |14 ' : X — = X, 14 | TD*
6 |5 —i5 | LG
1 ] I 1
L6 {15 ;>< X—:—ﬂs L6
EMG | § —r§ |EMG
EMG* |16 M :>< X L ii16 |EmGe
BT |8 M 9| 8T
5D 20 120 ] 8D
Connector Connector
PCR-S20FS PCR-S20FS
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(2) MR-JZHBUSOM-A/MR-J2HBUSIM

{a) Cable
Use the following twisted pair cables, or equivalent, for the motion net cables.
. External Diameter of In- Recommended Power
Core Size {mm?) X palt | gyjation d (mm) (Note) Cable Color
uL20276
02x7 09-1.27 AWG28 10pair Black

Note: see diagram below for dimension d.
g :
! | insulation

Conductor
Cross~-section through Core
(b) Connectors '

Use the following connectors.

1) MR-J2HBUSOIM-A

Connector at amplifier end

Connector at moticn controller end
{manufactured by Sumitomo 3M) CN3A

(manufactured by Honda Tsushin Kogyo}

E- LTt ] 40 mAs}

o i * l

B
]
L#.I
Ne. Casi AlBstc] o |co .
of pins 9 nnector Casing Connector
20 |[PCR-LS20LA1}32.00|38.50| 14.2 | 10.4 | PGR-S20FS 10320-3210-000 10120-6000EL
(1.26) | (1.52)| 0.56){ {0.41)
- Unit: mm {inch) Unit: mm (inch)

2) MR~J2HBUSCIM

Use connector 10120-6000EL manufactured by Sumitomo 3M, with casing
10320-3210-000.

g
§
10,5409}

Unit : mm (inch)
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{c) Connections

1) MR-J2HBUSCIM-A

10120-6000EL connacior,

- - ™ -+ w - m
L 1
LT ) CE LY TRl ey PEE -
' H
] (]
1 1
1 1
: :
“ 1]

1

“f N, Jf AN .~ “

“ []

H i

L] 1

" [l

.~|-. O WO S N DS B

:

PR BV A 8
sggbebacd

PCR-S20FS connertor,

sarvo senphifier-and

2) MR-J2HBUSOM

Piste

. Connector
TM20-5000EL connackor

- 8 T R o« w ¥ L. e 2 8
t
4end H
P Do ¢ I S JN S I I R
| T
.J.l Bkl sl - - Corr e S, S he - ] -llil-‘\-
t 1
1] [
L] )
1 L]
. L]
H H
AN . \, f R “\ N\ “
H N h hY Ay Ay N ~ ~ H
] ]
[ 1]
4 1
9 1
1 1]
1 1]
._....::--:-- - Y O IS N RS 9 I 3
AN A S - - - L - _—— ﬁllnllu\ —
. )
- v N Ah " ﬂ - “ w ﬁ m.— [ ﬁ m ﬂ aﬂ.. m M
.

2¢gbd phas 23 8
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5.2 Encoder Cables

(a) Cable

(1) MR-HCBLIJM/MR-HSCBLOIM

Use the following twisted pair cables, or equivalent, for the encoder cables.

1) 4-pair shielded cable for detectors (use with MR-HCBLSM, MR-

HSCBLSM)
External Wire Characteristics
Model Name | Size mm (in.) Diameter Construction | Resistance Color
mm (in.) (wires/mm) {Q/km]
4 pairs X0.2
A14B2339 (0.0079) 7.2 {0.283) 40/0.08 105 max. Black

2) 6-pair shielded cable (use with MR-HCBEL10M to MR-HCBL30M
MR-HSCBL10M to MR-HSCBL30M
MR-HBUSOM to MR-HBUSOIM)

External Wire Characteristics
mm (in.) (wires/mm) {S2/km]
6 pairs X 0.2
A14B2343 {0.0079) 7.9 {0.311) 40/0.08 105 max. Black

Manufactured by Junkosha. Purchase through Toa Denki Kogyo.

(b)y Connectors
Use the following connectors.

Detector-end Connector Manufactured by Honda Tsushin

Amplifier-end Connector CN2, CN1A, CN1B Manufactured by
Kogyo for HA-FH.

Honda Tsushin Kogyo

33.4{1.31) Unit:men {inch}
No. of pins Casing A B C D Connector
No. of ping Casing Connector
] 32,00 {3060 | 142 | 104
20 | PCRASZOLAY | o) | (1.52) | 056) [ 0any | POR-S20FS 20 PCR-S20PMLAZ PCR-E20PMRS-SL
Lnit : s (inch)
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(c) Connections

1) MR-HCBLOM (for HA-FH Series motors)

: A= m—— = > A —— - m = - - 2,
MR 4 I 4 MR 4 i 4
MRR 3 3 MRR 3 3
PS5 7 l 7 PS5 7 l 7
LG 1 1 LG 1 7 1
J
PS5 8 8 P5 8 I 8
LG 2 > 2 LG 2 2
P5 16 [
LG 17 7
LBAT 14 14 - BAT 14 14
Notet. |l 15 /i_l__" 15 e _f__!____ 15
sD 20 —j x 20 1 sp 20 —j/ K 20
Note:Connections required Note:Connections required
for motor with for motor with
absolute-position detector. . absolute-position detector.
PCR-S20FS Not required for PCR-E20PMS-SL PCR-S20FS  Not required for PCR-E20PMS-SL
conhector, incremental detector. connector, connector, incremental detector. connector,
controlier-end detector-end controller-end detector-end
MR-HCBL5M (10 m (32.8 ft) max,) MR-HCBL10M to MR-HCBL30M
. {connections10 m (32.8 #) to 56 m (164.01 fi))
2) MR-HCSBLOM (for HA-SH/LH/UH series motors)
O re. A= == -~
MR 4 ! c MR 4 [ c
MRR 3 P MRR 3 D
P5 7 E s P5 7 |’ 8
LG 1 7 R LG 1 7 R
|
P5 8 r P5 8 I’
LG 2 7 LG 2
: P5 16 [
LG 17 7
- BAT 14 I F L-BAT 14 F
Note<\LG 15 }L}'—_L“_ ¢ Note<\LG 15 /Lf__!_-__ . A
D 20 -} K N sD 2 —j K N
Note:Connections required ‘ Nete:Connections required
for motor with for motor with .
absolute-position detector. absolute-position detector.
PCR-S20FS  Not required for MS3106B20-205 PCR-820FS  Not required for MS3106B20-20S
connector,  incemental detector. connector, connector, -incementat detector. connector,
controller-end detector-end controlier-end - - . detector-end
MR-HSCBLEM (10 m (32.8 fty max.) MR-HSCBL10M to MR-HSCBL3CM

{connections 10 m (32.8 ) to 50 m (164.01 1))
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(2) MR-~JCCBLOM/MR-JHSCBLOM

(a) Cable 7
Use the foliowing twisted pair cables, or equivaient, for the encoder cables.

1) Standard cables (use with MR-JCCBLIM-L)

External Diameter of In- Recommended Power
Core Size {mm?) X pait | gyrainn d (mm) (Note) Cable Color
UL20276
0.2 x7 0617 AWG28 7palr Black
9-1. ac
03x7 UL20276
5 X AWG24 7pair
Note: see diagrarh below for dimension d.
d
| | Insulation
Conductor
Cross-section through Core
2) High Bending-life cables
{use with MR-JCCBLIOM-H, MR-JHSCBLOM-H)
Core characteristics
(per core) Recommended Power
Core Size (mm?2) X pair Color
(mm? X pa Structure | Resistance Cable
{wiresimm) {QUkm)
02X6 40/0.08 105 or less A14B2343 Black

(b) Connectors

Use the following connectors.

Manufactured by Junkosha. Purchase through Toa Denki Kogyo.

Relay connector at detector end
Connector at amplifier end
(manufactured by Sumitomo 3M} CN3A (manulactured by AMP (apan-id.)
£
120 (04 g
20088 40058 ] | r | ep—
Lol s REBE g
JF i el el or—] ¢
I i i
T [0} [0} T
33389 | 127 005) .
Unit : mm (inch) Unit : mm {inch}
-Casing Connector House Connector Pin Crimpifig Tool
10320-52F0-008 10120-3000VE 1-72161-9 1703591 7553301
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c) Qonnections

1} MR-JCCBLIOM (for HC-MF/HA-FF. Series motors)

MR-JCCBLZM-L MR-JCCBL1OM-L MR-JCCBL20M-
MR-JCCBLEM-L MR-JCCBLI0M-H MR-JCCBL30M-L
MR-JCCBL2M-H MR-JCCBL20M-H
MR-JCCBLSM-H MR-ICCBL30M-H
Servo amplifier end Detector end Servo amplifier end Delectorend  Servo amplifier end Detector end
Ps |19 : f iy P5 {19 i ;’ 7 P5 |19 — if 7
s (1 4 LG j11 4 LG N 4
Ps |20 { P5 |20 I( P5 |20 I(
LG |12 v 16 |12 7 e [12 7
P5 (18 f P5 |18 f
e |2 7 6 |2 ¥
P5 |10 | : '
; —8 G |3 2 8 . 8
MR |7 : l +H1 MR |7 f 1 MR |7 f {1
MRR! 17 : 3 2 MRR |17 7 2 MRR |17 5 2
MD |6 : | 4 MD |6 f 4 Mo |6 4
MDR| 16 H 7 15 MDR |18 7 5 MDR |16 7 15
BT |9 : | e K BT {9 — f —3 BT |¢ 3
LG {1 . 4 i e 1 — s LG it HEH # Pl
SD |piate feed T 9 SD |Plate et T sp |pate ¥ T Tl
2) MR-JHSCBLOM (for HC-SF Series motors)
MR-JHSCBL2M-H MR-JHSCBL10M-H
MR-JHSCBL5M-H MR-JHSCBL20M-H
: MR-JHSCBL30M-H
Servo amplifier end Betector end Servo amplifier end Detector end
P5 |19 1‘ s ps |19 I{ g
LG 11 7 P : Le |11 3
P5 |20 I( P5 |20 { i
LG |12 v ——R LG |12 7 :
MR |7 I( —C Ps |18 | i
MRR| 17 5 1D LG |2 %
i - P5|10 |
P LG |3 ; 7 R
BT |9 : i e L MR 17 i | c
Lo 1 : 7 e MRR |17 - ! D
sp |Plate [+ L—lN .
’ - BT |9 l H F
W |1 p ——G
{10 m (32.8 ft} Max.) so |Plate |--T T Ty
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