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® Safety Instructions @

(Always read these instructions before using the equipment.)

Do not attempt to install, operate, maintain or inspect the controller and serve motor until you have read
through this Instruction Manual, Installation guide, Servo motor Instruction Manual and appended documents
carefully and can use the equipment correctly. Do not use the controller and servo motor until you have a full
knowledge of the equipment, safety information and instructions.

In this Instruction Manual, the safety instruction levels are classified into "WARNING" and "CAUTION".

./_\ W ARNING indicates that incorrect handling may cause hazardous conditions,,
resulting in death or severe injury.
é C AUTION Indicates that incorrect handling may cause hazardous conditions,,
resulting in medium or slight injury to personnel or may cause physical
damage.

Note that the CAUTION level may lead to a serious consequence according to conditions. Please follow the
instructions of both levels because they are important to personnel safety,
What must not be done and what must be done are indicated by the following diagrammatic symbols:

® : Indicates what must not be done. For example, "No Fire" is indicated by @
. : Indicates what must be done. For example, grounding is indicated by 9

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so
on are classified into "POINT".
After reading this installation guide, always keep it accessible to the operator.



1. To prevent electric shock, note the following:

/\ CAUTION

+ Before wiring or inspection, switch power off and wait for more than 10 minutes. Then, confirm the voltage is
safe with voltage tester. Otherwise, you may get an electric shock.

» Connect the controller and servo motor to ground.
+ Any person who is involved in wiring and inspection should be fully competent to do the work.

« Do not attempt to wire the controller and servo motor until they have been installed. Otherwise, you may get
an electric shock.

» Operate the switches with dry hand to prevent an electric shock.

» The cables should not be damaged, stressed loaded,, or pinched. Otherwise, you may get an electric
shock.

« During power-on or operation, do not open the front cover. You may get an electric shock.

+ Do not operate the controller with the front cover removed. High-voltage terminals and charging area are
exposed and you may get an electric shock.

» Except for wiring or petiodic inspection, do not rerove the front cover even if the power is off. The controller
is charged and you may get an electric shock.

2. To prevent fire, note the following:

/N CAUTION

+ Do not install the controller, servo motor and regenerative brake resistor on or near combustibles.
Otherwise a fire may cause.

+ When the controller has become faulty, switch off the main controller power side. Continucus flow of a large
current may cause a fire.

s When a regenerative brake resistor is used, use an alarm signal to switch main power off. Otherwise, a
regenerative brake transistor fault or the like may overheat the regenerative brake resistor, causing a fire.

3. To prevent injury, note the follow

/\ CAUTION

» Only the voltage specified in the Instruction Manual shouid be applied to each terminal,, Otherwise,, a burst,,
damage,, etc. may occur.

» Connect the terminals correctly to prevent a burst,, damage,, etc.
¢ Ensure that polarity (+, —) is correct. Otherwise, a burst, damage, etc. may occur.

« During power-on or for some time after power-off, do not touch the controller fins, regenerative brake
resistor, servo motor, etc. Their temperatures may be high and you may get burnt.




4. Additional instructions
The following instructions should also be fully noted. incorrect handling may cause a fault, injury, electric shock,
etc.

(1) Transportation and instaltation

/\ CAUTION

« Transport the products correctly according to their weights.

+ Use the eye-bolt of the servo motor to only transport the servo motor and do not use it to transport in the
condition to have installed a servo motor on the machine.

» Stacking in excess of the specified number of products is not allowed.

+ Do not carry the motor by the cables, shaft or encoder.

« Do not held the front cover to transport the controller. The controller may draop.

» [nstall the contreller in a load-bearing place in accordance with the Instruction Manual.

+ Do not climb or stand on servo equipment. Do not put heavy objects on equipment.

+ The controller and servo motor must be installed in the specified direction.

» Leave specified clearances between the controller and contro! enclosure walls or other equipment.

» Do not install or operate the controller and servo motor which has been damaged or has any parts missing.

+ Do not biock the intake/exhaust port of the servo motor which has a cooling fan.

» Provide adequate protection to prevent screws and cther conductive matter, cil and other combustible
matter from entering the controller.

» Do not drop or strike controller or servo motor, Isolate from allimpact loads.

» Use the controller and servo motor under the following environmental conditions:

Conditions
Environment
Controller Servo Motor
Ambient f°C] 0 to +55 (non-freezing) 010 +40 (non-freezing)
temperature [°F1 32 to 131 {non-freezing) 32 t0-104 (non-freezing)
Ambient humidity 90%RH or less {non-condensing) 80%RH or less (non-condensing)
Storage [°C] —20 10485 (non-freezing) —15 to +70 (non-freezing)
temperature [°FT —4 to 149 {non-freezing) 5 to 158 {(non-freezing)
Storage humidity 90%RH or less (non-condensing)
Ambience Indoors (no direct sunlight) Free from corrosive gas, flammable gas, oif mist, dust and dirt
Altitude Max. 1000m (3280 ft) above sea level
HC-MF Series
HA-FF Series X- Y495 [5G}
HC-UF 1310 73
HC-SF81
HC-SF52 to 152 v
, HC-SF53to 153 XY :245{25G}
[m/s] 15.9 {0.6G} or less HC-UF 72 - 152
HC-SF121 - 201
HC-SF202 - 352 X:24.5{2.5G}
HC-SF203 - 353 Y : 49 {5G}
HC-UF202
i X:24.5 {2 5G}
o HC-SF301 Y :29.4 {3G)
Vibration HC-MF Series
HA-FF Series X-Y: 64
HC-UF 13t0 73
HC-SF81
HC-SF52 to 152 X:32
HC-SF53 to 153 Y:80
fs?] | 19.4 orless HC-UF 72 - 152
HC-SF121 - 201
HC-SF202 - 352 X:64
HC-SF203 - 353 Y :161
HC-UF202
X:38
HC-SF301 Y. 06




/\ CAUTION

» Securely attach the servo motor to the machine. If attach insecurely, the servo motor may come off during
operation.

» The servo motor with reduction gear must be installed in the specified direction to prevent oil leakage.
« For safety of personnel, always cover rotating and moving parts.

« Never hit the servo motor or shaft, especially when coupling the servo motor to the machine. The encoder
may become faulty.

« Do not subject the servo motor shatft to more than the permissible load. Otherwise, the shaft may break.

» When the equipment has been stored for an extended period of time, consult Mitsubishi.

(2) Wiring

/\ CAUTION

* Wire the equipment correctly and securely. Otherwise, the servo motor may misoperate..

« Do not install a power capacitor, surge absorber or radio noise filter (FR-BIF option) between the servo
motor and controller.

« Connect the output terminals (U, V, W) correctly. Otherwise, the servo motor will operate improperly.
¢ Do not connect AC power directly to the senvo motor.- Otherwise, a fault may occur.

« The surge absorping dicde installed on the DC output signai relay must be wired in the specified direction.
Otherwise, the emergency stop and other protective circuits may not operate.
Controller

VIN
{24vDC)

Control
output ' i

signal @

(3} Test run adjustment

/\ CAUTION

« Before operation, check the parameter settings. Improper settings may cause some machines to perform
unexpected operation.

» The parameter settings must not be changed excessively. Operation will be insatiable.




{(4) Usage

/N\ CAUTION

» Provide an external emergency stop circuit to ensure that operation can be stopped and power switched off
immediately.

¢ Any person who is involved in disassembly and repair should be fully competent to do the work.

» The STOP key of the parameter unit is only valid for test run. Provide an emergency stop key independently
of the STOP key.

« Before resetting an alarm, make sure that the run signal is off to prevent an accident. A sudden restart is
made if an alarm is reset with the run signal on.

» Do not modify the equipment.

+ Use a noise filter, etc. to minimize the influence of electromagnetic interference, which may be caused by
electronic equipment used near the controller.

» Use the controller with the specified servo motor.

» The electromagnetic brake on the serve motor is designed to hold the motor shaft and should not be used
for ordinary braking.

» For such reasons as service life and mechanical structure (e.g. where a ballscrew and the servo motor are
coupled via a timing belt), the electromagnetic brake may not hold the motor shaft. To ensure safety, install
a stopper on the machine side.

(5) Corrective actions

/\ CAUTION

» When it is assumed that a hazardous condition may take place at the occur due to a power failure or a
product fault, use a servo motor with electromagnetic brake or an external brake mechanism for the
purpose of prevention.

« Configure the electromagnetic brake circuit so that it is activated not only by the controller signals but also
by an external emergency stop signal.

Contacts must be open when Circuit must be
servo is off or when an opend during
alarm (trouble) is present. emergency siop.
Servo motor \4 /
RA EMG

o : 24VDC

Electromagnetic brake

e« When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm before
restarting operation.

+ When power is restored after an instantaneous power failure, keep away from the machine because the
machine may be restarted suddenly (design the machine so that it is secured against hazard if restarted).




(6) Maintenance, inspection and parts replacement

/\ CAUTION

» With age, the electrolytic capacitor will deteriorate. To prevent a secondary accident due to a fault, it is
recommended to replace the electrolytic capacitor every 10 years when used in general environment.
Please consult our sales representative.

(7) Disposal

/\ CAUTION

« Dispose of the product as general industrial waste.

(8) General instruction

o To illustrate details, the equipment in the diagrams of this Instruction Manual may have been drawn without
covers and safety guards. When the equipment is operated, the covers and safety guards must be installed
as specified. Operation must be performed in accordance with this Instruction Manual.




COMPLIANCE WITH EC DIRECTIVES

Use the controller and servo motor compliant with the EN Standard.

When EMC tests are run on a machine/device into which the servo amplifier has been installed, it must
conform to the electromagnetic compatibility (immunity/emission) standards after it has satisfied the
operating environment/electrical equipment specifications.

For the other EMC Directive guidelines on the servo amplifier, refer to the Chapter 9 and "EMC

INSTALLATION GUIDELINES"(IB(NA)67303).

CONFORMANCE WITH UL/C-UL STANDARD

Use the controller and servo motor compliant with the UL/C-UL Standard.
Also refer to Chapter 15 and take proper steps.
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Optional Servo Motor Instruction Manual CONTENTS

The rough table of contents of the optional MELSERVO Servo Motor Instruction Manual is introduced
here for your reference. Note that the contents of the Servo Motor Instruction Manual are not included

in the Controller Instruction Manual.
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About the Manuals

This Instruction Manual and the MELSERVO Servo Motor Instruction Manual are required if you use the
Single-axis amplifier built-in controller MR-H-ACN for the first time. Always purchase them and use the
MR-H-ACN safely.

[ Relevant manuals |

Manual Name Manual No.
MELSERVO-H Series TO USE THE AC SERVO SAFETY IB(NA)67367
MELSERVO Serve Motor Instruction Manual SH(NA)3181
EMC Installation Guidelines IBINA)G7310




1. FUNCTIONS AND CONFIGURATION
. |

1. FUNCTIONS AND CONFIGURATION

1.1 Introduction

The MR-H-ACN single-axis amplifier built-in controller is the MR-H-AN general-purpose AC servo
amplifier having a single-axis positioning function. The function performs high-duty, repetitive positioning
operation by merely setting the position data {(target position), motor speed, acceleration and deceleration
time constants, etc. in the point tables (position blocks, speed blocks) as if you were setting the parameter
values. It is optimum when you wish to make up a simple positioning system without programs or to
simplify the system.

A servo motor equipped with absolute position encoder is available. By simply adding a battery to the
controller, you can configures up an absolute position detection system, making zeroing unnecessary at
power-on, alarm occurrence or the like.

1.1.1  Function block diagram

The function block diagram of the MR-H-ACN is shown on the next page.
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1. FUNCTIONS AND CONFIGURATION

1.1.2 Positioning system

(1) Main functions
(a) Positioning for up to 256 positions using point table numbers. (8 positions as standard, 256 positions
when the option card is used)

() By using the MR-H-D01 option card, the speed is set externally as desired from among eight speeds.
(c) Easily compatible with an absolute position system.
(d) Position data can also be specified externally in six BCD digits. (MR-H-D01 option card used)

(e) Four zeroing methods

(Aot mode I ematsoston command
[ Manual mode I_I: izngsg:):t::: generater
Dog type
| Manual zercing mode }—E g:;msgg:g —
Stopper type
Automatic pqg,itioning mode —E Positioning to home position
to home position Positioning to second home position

{(2) Configuration example

- Point table
Position Block Speed Block
Position Position Speed Speed Acceleration| Deceleration
Block No. pata | M°%  Biock No. Block No.| Pe®¢ Time Time

0 120000 00 1 500.0 220 220

1 485690 11 2 1200.0 46 50

2 120000 19 3 1750.0 85 80

3 986723 55 4 1892.0 86 76

: : : 5 48.3 23 23

7(255} 120000 01 [ 3000.0 72 72

7 1234 125 298

8 2396.9 99 333
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1.1.3 Roll feeding system

(1} Main functions
{a) Two different feed distances can be set externally as desired.

(b) Speeds can be specified externally as desired from among two speeds as standard or from among
eight speeds when the option card is used.

(c) The feed distance can also be specified externally in six BCD digits. (MR-H-DO01 option card used)

l_E Position data setting

|Automat:c mode Extemnal feed distance com-

}‘—E Manual pulse generator

i Manual mode Tog feed

(2} Configuration example
Roll feeder Cutter

Feed distance 1

Servo motor Speed / % Feed distance 2
I Bag making machines \
S .M Cutter A i\

Conirol panel Operation box

Sarvé [Comorer] -] -'Digital display

motor | =830 [ Manual pulse generator
MAH \
e Digital switch
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1.2 Model Name Make-Up

(1) Name plate

AC SERVO §

i Model|
j§ MR-H100ACN Capacity
POWER © 1KW P
INPUT _;  AC200V-230V 50/60Hz Applicable power supply

QUTPUT: B.0A Rated output current

Serial number

{2) Model
MR-H [ ACLILIC]
. —[Compliant Standard
Serigs name Symbol Compliant Standard
None Standard model (in Japan}
-UE EN Standard - UL/C-UL Standard (Note)

Note: The 11kW and higher controller will be certified
by the UL/C-UL Standard.

L—Optional feature
Symbol Optional feature
None Standard

This symbolis-affixed to indicate that the 11kW or
higher single-axis amplifier built-in controller does
-pgp |notneed the external regenerative resistor equipped
as standard because the\regenerative brake option
(MR-RBEB5 to 67), brake unit {FR-BU) or power return
converter (FR-RC) is purchased.

Corresponding servo motors

HA-MH"“'HA-FH | HC-MF - HA-FF
Symbol| HA-SH - HA-LH | HC-5F - HC-RF
HA-UH HC-UF
None O
N o] o}
Positioning function incorporated
Rated output
Symbol | Rated output (kW)|{ Symbol| Rated output (kW)
10 0.1 350 3.5
20 0.2 500 5
40 0.4 700 7
60 0.6 11K 11
100 1 15K 15
200 2 22K 22




1. FUNCTIONS AND CONFIGURATION
.

1.3 Combination with Servo Motor

The following table lists combinations of controller and servo motors. The same combinations apply to the
models with electromagnetic brakes, the models with reduction gears, the EN Standard-compliant models
and the UL/C-UL Standard-compliant models. For combination with the HA-MH, HA-FH, HA-SH and
HA-UH series servo motors, refer to parameter No. 1 in Section 6.1.2 {2).

Serve Motor
Controller vemra | Harro {Note 2) HC-SFDO — HeRFO (Note -1) HC-UFI:I‘ HA-LHO
1000r/min | 2000r/min | 3000r/min 2000r/min | 3000r/min

MR-H10ACN 053 - 18 13
MR-H20ACN | 05313 23

MR-H40ACN 23 33+43 23
MR-HG60ACN 43 63 52 53 43 52
MR-HI100ACN 73 81 102 103 72 73
MR-H200ACN 121-201| 1562-202| 153 - 203 103 - 1563 152 102 - 152
MR-H350ACN 301 352 353 203 202 202
MR-H500ACN ‘ 502 363 - 503 | 352 - 502 302 - 502
MR-HT00ACN 702 702
MR-H11KACN 11K2
MR-H15KACN 15K2
MR-H22KACN ) 22K2

Note 1: The HC-UF73-HC-SF203-HC-SF353 may not be connected depending on the production timing of the servo
amplifier. Please contact us.
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1.4 Parts ldentification

< —
—

£
B \—— Option slot (MR-H-D01 card)
A T

Display (4 digits)
Shows any of the operation modes selected.
When an alarm occurs,shows the corresponding
alarm number automatically.

Installation hole
Used to mount the controller to a panel in
a control box,

Switch window
Name plate

CN3
Analog monitor output connector

CN4
Connector for personal computer
or parameter unit

CN1 (connector for connection of external 1/0)

CN2 (connector for connection of the servo
motor encader)
Terminal block ‘cover

Optional battery holder

nE
—
Y

Charge lamp

Lit to indicate that the main capacitor is changed.
Maintenance or the like should be performed after

this lamp has gone off.

]

CN5

Insert the connector of the optional battery.

CS1

Used to select the item to ha shown on the display.

D o

Main circuit terminal block

Connect the power supply, servo motor, regenerative brake option,

ground, etc.

o




1. FUNCTIONS AND CONFIGURATION

1.5 Controller and Its Auxiliary Equipment

3-phase AC

Handiing Points

Refer to:

—

Power supply specifications
Use the power supply within the permissible power supply
specifications.

Sec. 13.1

power supply *—

No fuse breaker
ar

earth leakage
circuit breaker

No-fuse breaker or earth leakage circuit breaker

A large inrush current flows at power on.

Choose the breaker in accordance with the selection list.

A leakage current is also generated. Set the sensitivity of the
earth leakage circuit breaker in accordance with the
instructions in this manual.

Sec. 15.2.2
Sec. 16.2.7

Cable size
See the selection list.

Sec. 15.21

A

Power factor

Magnetic contactor

For the sake of safety, the magnetic contactor must be
installed to shut off the power at the time of alarm and
inspection. Do not use the magnetic contactor to start or
stop the servo, It might reduce the life of the serve amplifier.

Sec. 15.2.2

improving
AC reactor
{FR-BAL)

Installation of the reactor

The reactor improves the power factor of the single-axis
amplifier built-in controlfer to reduce the power supply cap-
acity. The reactor may be installed when a large-capaciy
controfler is used.

Sec. 15,23

Noise suppressing filters
Thesae filters are needed when equipment that may
misoperate dus to servo-generated noise is used nearby.

Sec. 16.25
Sec. 15.2.6

Radio noise
filter
{FR-BIF)

Place and method of installaticn
Install the controller in accordance with the instructions on
the ambient temperature, installation direction, space, etc.

Chap. 2

MR-HEJACK
Single-axis amplifiar built-in controller

ik S<CcHHTOD

Regenerative brake option

Required for frequent operation, vertical axis
operation and the like.

Sec. 15.1.2

Encoder option

Regenerative

The encoder cable of up to 30m (98.425ft) length

brake option

7

available as an option may also be fabricated by
the customer in accordance with the cable speci-
fications and assembly drawing.

Sec, 15.1.6

Equipment connected on the output side

Do not connact capacitive equipment, such as the
powsr capacitor, surge suppressor and radio
noise filter (FR-BIF option), and the earth leakage
circuit breaker, or damage might result.

Sec. 15.2.5
Sec. 15.2.6

Ground

To prevent accidental electric shock and provide
measure against noise, the servo motor,servo
amplifier, regenerative brake option, ete. must be
grounded at one point within the shortest distance.

Sec. 5.6

Servo motor

Do not apply impact, e.g. drop or hammering, to
the servo motor and encoder which are assembl-
ed with high accuracy,

Chap. 2
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Handling Points

Refer to:

Battery

By only fitting the battery o the controller used
with a senvo motor provided with an absolute posit-
ion encoder, positioning can be performed easily.

Sec. 3.5

Digital display
MR-DP&0

Digital display

- The signed 6-digit display uses seven-segment

LEDs to provide clear display information to
remote locations.

- Any of 14 different display data, such as the curr-

ent position(absolute position) and machine dece-
leration can be selected according to applications |

Sec.15.1.11

Manual pulse &

Manual pulse generator

- The manual pulse generator enables the manuat
feeding of a shifter, rotary table, etc.

- Any of three different command pulse magnifica-
tion, x1, x10, and x100, can be selected by para-
mater setting.

Sec.15.1.12

generator
MR-H-DP01

Cable for connection of | -+
CN1 and junction terminal 3 i
block MR-HTBL = 0

Volume

+ The specified feedrate can be limited at the rate
of 0 through 200%.

- The specified torque can be limited at the rate
of 0 through 100%.

Sec. 15.2.8

] it

- | —— —
. FITIITITTTI T I T ETTIT]
Junction T CCCCEL I T I LT

terminal block “Soeaes” [ | EE

MR-TB50 i

A

Parameter unit
MR-PRUG1A

1

Parameter unit

- The liquid ¢rystal screen of 13 characters wide
by 4 lines long and the 35 keys allow position
data to be edited, operation to be taught, various
parameters to be set, the operating status such
as the/current position and machine speed to be
monitored, an alarm to be diagnosed, the display
language to be selected between Japanese and
English, test run to be parformed, parameters to
be copled

Chap. 7
Sec. 15.1.1

Persenal Servo

Personal computer,

Servo Configuration software

Using the Servo Configuration software allows
parameter sefting, status display monitoring,
etc. to be made on a personal computer.

Chap. 8
Sec. 15.1.8

computer Configuration
software

N Cable for connection of

Option card

- Addition of the MR-H-D01 option card provides
extra I/O signals.

- Extra )/O signals{CN11) can be provided to match
functions, such as the positioning system and
roll feeding system.

- Extra pulse train inputs{CN12} allow the manual
pulse generator to be connected and 5V power to
be supplied.

Sec. 15.1.15

CN11 and junction terminal
block MR-HT8L

= C—
TITTIR LTI ITTTITIT1Y

Junction terminal block
- Makes soldering in the external connector
unnecessary.

Sec.14.1.7

q—
Junction terminal block
MR-TB50

TIITETT L CEEY LT LT

The signed 6-digit digital switch allows:
- Position data to be specified;

and
- Feed distance to ba set.

(MR-H-D01 is required)

Sec.16.1.14

pplion card built First 6-dligit Second 6-digit
in the controller digital switch digital switch
MR-H-DO1 MR-DS60 MR-DS60




2. INSTALLATION

2. INSTALLATION

 Stacking in excess of the limited number of products is not allowed.

» Install the equipment to incombustibles. Installing them directly or close to
combustibles will led to a fire.

» |nstall the equipment in a load-bearing place in accordance with this Instruction
Manual.

» Do not get on or put heavy load on the equipment to prevent injury.

= Use the equipment within the specified environmental condition range.

A CAUTION * Provide an adequate protection to prevent screws, metallic detritus and other

conductive matter or cil and other combustible matter from entering the controller.

« Do not block the intake/exhaust ports of the controller. Otherwise, a fault may occur.

» Do not subject the controller to drop impact or shock loads as they are precision
equipment.

« Do not install or operate a faulty controller.

» When the product has been stored for an extended period of time, consult
Mitsubishi.

2.1 Environmental conditions

Envirenment Conditions
0 to +55 [°C] (non-freezing)

32 to +131,[°F] (non-freezing)

Ambient humidity 90%RH or less (non-condensing)

—20 to +85 [°C] (non-freezing)

—4 t0 +149 [°F)] (non-freezing}

Storage humidity 90%RH or less (non-condensing)

Indoors (no direct sunlight)

Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m (3280 ft) above sea level

5.9 [m/s?] {0.6G} or less

19.4 [ft/s?] or less

Ambient temperature

Storage temperature

Ambient

Vibration




2. INSTALLATION

2.2 Installation Direction and Clearances

« Do not held the front cover to transport the controller. The controller may drop.
» The equipment must be installed in the specified direction. Otherwise, a fault may

A CAUTION  oceur.

s Leave specified clearances between the controller and control box inside walls or
other equipment,

(1) Installation of one controller

Z
TOmm(C.384 in.)
'_E or more 1’
—
2 g Y
2oe
v o
- E
“H Es -
W
<t
HH § ° Lh.rl Bottom
LI ] ’;_. B
A g?.
{Frontview) &

(2) Installation of two or more controllers
Leave a large clearance between the top of the controller and the internal surface of the control box,

and install a fan to prevent the internal temperature of the control box from exceeding the

environmental conditions.
Reserve an at least 10mm (0.394 in.) clearance between the controllers. For the MR-H10ACN to MR-

HE0ACN, reserve an at least 15mm (0.591 1n.) clearance as a wiring space.

(3) Cthers
When using heat generating equipment such as the regenerative brake option, install them with full

consideration of heat generation so that the controller is not affected.
Install the controller on a perpendicular wall in the correct vertical direction.

2.3 Keep out foreign materials

(1) When installing the unit in a control box, prevent drill chips and wire fragments from entering the

controller.
(2) Prevent oil, water, metallic dust, ete. from entering the controller through openings in the control box

or a fan installed on the ceiling.
(3) When installing the control box in a place where there are toxic gas, dirt and dust, provide positive
pressure in the control box by forcing in clean air to prevent such materials from entering the control

box.
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I

2.4 Cable Stress

(1) The way of clamping the cable must be fully examined so that flexing stress and cable's own weight
stress are not applied to the cable connection.

(2) In any application where the servo motor moves, the cables should be free from excessive stress. When
the servo motor moves, e.g. the encoder cable and servo motor wiring are contained in a cable bearer,
run the cables so that their flexing portions fall within the flex life range of the encoder cable. Fix the
encoder cable and power cable of the servo motor.

(3) Avoid any probability that the cable sheath might be cut by sharp chips, rubbed by a machine corner or
stamped by workers or vehicles.

{4) For installation on a machine where the servo motor will move, the flexing radius should be made as
large as possible. Refer to section 12.4 for the flexing life.



3. POSITIONING SYSTEM

POSITIONING SYSTEM

3.1 Positioning System Specifications
item Specifications
::pei:;::?;::\s Position block number is specified for positioning.
+ The contact input allows positions to be selected from those in 8 position
. Position command blocks as standard or from those in 256 position blocks when the option card
Point table number |, (MR-H-DO01) is used.
2] mput + Feed length setting range for 1 position: £1ium to £999.999m
i Speed command Speeds and acceleration/deceleration times are selected from those in 8 speed
- input blocks.
g System Absolute command (signed)/incremental command
§ g)iil;?i::f;::\s Digital switch or contact data input is used for positioning.
Position data input | Position command « Signed 6-digit BCD digital switch (MR-SD8&0) or contact input
Option card input ¢ Feed length input setting range: £1pum to £999.999m
MR-H-D01) used Speed command » Using the contact input, speed and acceleration/deceleration time are
input selected from those in 8 speed blocks. ‘
System Absolute command (signed)/incremental command
Automatic mode Positioning operation is performed once under the speed/position commands
Jog Jog operation is performed by the parameter unit or contact input under the
speed command.
Manual pulse generator (MR-HDPO1) is used for manual feed.
» Input pulse specifications: 2-phase pulse train with 90° phase difference (A
Manual moede Manual pulse phase, B phase) - - - multipliedl by 4
senerator + Input pulse form:‘open collector inpit
(MR-HDPO1) + Max. input pulse frequency: open collector input 200kpps
+ Command pulse magnification: any of X 1, x 10 and x 100 is selected using
the internal parameter. The option card (MR-H-D01) may be used to select
the above externally.
Marking pulse given past the proximity dog is used for zeroing.
* Zero address can be set.
8 Dog type » Zero shift can be performed.
g » Zeroing dirvection can be selected.
g * Zeroing can be started automatically after a return from the limit.
f;; * Zeroing can be started automatically after a return from the dog.
2 Detector pulses counted after contact with the proximity dog are used for
© zeroing.
(Note) ¢ Zero address can be set.
Manual zercing Count type ¢ Zero shift can be performed.

mode

* Zeroing direction can be selected.
e Zeroing can be started automatically after a return from the limit.
» Zeroing can be started automatically after a return from the dog.

Data setting type

Dog is not used for zeroing.
* Any position can be set as a home position by manual operation, etc.
+ Zero address can be set.

Stopper type

Dog is not used for zeroing.
» Stop position can be set as a mechanical home position.
e Zero address can be set.

Automatic positioning to home position

* High-speed automatic return to a defined home position.
» A second home position can be set.

Note: Similar function is also available for home position setting in absolute position detection system.

3- 1
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e

Item Specifications

« Absolute position detection

« Teaching function: Teaching can be performed by the parameter unit.

« M code output: 0 to 3 as standard, 0 to 99 when the option card (MR-H-D01)
is used

« Acceleration/deceleration method setting (S-shaped
acceleration/deceleration, separate settings for acceleration and
deceleration)

+ Backlash compensation

e Alarm code is output using the option card (MR-H-D01)

o Prevention of overtravel by the external limit switch

Functions of positioning control

3.2 Standard Connection Examples

» Any person who is involved in wiring should be fully competent to do the work.

» Before starting wiring, make sure that the charge lamp is off more than 10 minutes
after power-off, and then confirm that the voltage across terminals P-N is safe with a

& WARNIN tester or similar device. Otherwise, you may get an electric shock.
AR G « Do not attempt towire the controller and servo motor until they have been installed.

Otherwise, you may get an electric shock.

« The cables should not be damaged, stressed excessively, loaded heavily, or
pinched.-Otherwise, you may get an electric shock.

« Wire the equipment correctly and securely. Otherwise, the servo motor may
misoperate, resulting-irvinjury.

« Connect cables to correct terminals to prevent a burst, fault, etc.

» Ensure that polarity {+, =) is'correct. Ctherwise, a burst, fault, etc. may occur.

« The surge absorbing diode installed to the DC relay designed for contro! output
should be fitted in the specified direction. Otherwise, the signal is not output due to
a fault, disabling the emergency stop and other protective circuits.

Controller

VIN
(24vDC)

ACAUTION ' Contro! output

signal 'ﬁ -

+ Use a noise filter, etc. to minimize the influence of electromagnetic interference,
which may be given to electronic equipment used near the controller.

« Do not install a power capacitor, surge suppressor or radio noise filter (FR-BIF
option) with the power line of the controller.

« When using the regenerative brake resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative brake resistor,
causing a fire.

¢ Do not modify the equipment.
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3.2.1

Positioning operation according to 8-position point table

RAS EMG OFF ON

Standard configuration {without the MR-H-DQ1 option card)

{Note 3,4}

Regenerative brake ~ {INote 17) Servo motor

NFB MC(Note 6)
AC power o ’_HO O
supply —O’_‘_\O O\O
200 to 230VO O O\C
. R \R-HOACN
Parameter unit S1
CN2
[ . CN4
ST=T=r=) MR-PRUCBLOM (option) :]
[=1=T="T1)} a
%g%’ within 50m (164.042f) |(Note 7)
clefrin) | Ms1 syl Fan
» ﬁ;msz _____ BV ___J
Servo Configuration Personal computer
software External digital
display (option)
* MR-DP60
L1
L2
Manual pulse =1 @
generator 5V , CN1 CN1 orpmmmms ey
{option) A t f ] PPG 18 8 LZ f TXD
B , |' : NPO); 19 4 | LA ' f : RXD
External[— 5 o v, t 8G | 17 5 |LAR : 1 RXD
power sSD | 50 28 | LG t = LG
swnty LGND T cte 8) - 1 50 | SD $nommmne ~
; { ¥ Pi5R| 1
(Note 16)Overnde f Rl 2 (Note 8} N
+10V/0 to 200% —) ! —————— Within 2m(6.5621t) ———-I
— ) N15R| 26 CN3 ¥ .
P15R] 1 i MO1 @ Manitor 1
Extemnal analog torque . T 5 TMO2 _@ NS ¥ ) 10k Monitor 2
limit +10V/max.current | ! TLAP; 27 10KE2
7 = LG | 3 4 _|MOG
|¢-——W|thin 2m(6.562ft) —————] CNi
(Note 5)Emergency stop EMG EMG| 48 CNi1
(Note 10)Servo-on(reset) y~O————1'sonN] 12 31 | FPA ¥
‘Automatic/manual operation ~O—— I'pio [ 41 a2 |EPB — Encoder output{opsn collector)
{hote 12iTemporasy stop )~O———{ b1 | 42 33 [ Op |—»| FPAFPB
orque limil H
Zaroing ~O DIz | 43 31 | LG S?;_m the range 100 to 50000pulse/rev.
Forward rotation start J~O————— ST1 | 44 49 | RD ° %: g Ready(Note 1)
Reverse rotation start y~0————— S§T2 | 45 24 | PF pa Positioning finished
- i y~O———DEC]| 13 23 |CPO - b Rough match(Note 13)f Mot 11)
Poesition block bi e P i S 0
number selection] it JES | 14 25 { 2P I—g—m—ozew'"g completion
bit2 Y ~O0———{STP| 15 48 | ALM [ erd—69—$Fault(Note 14,15)
Proximity dog CR | a7 47 | SG e ] R
Forward rotation stroke LSP | 38 20 | VIN
Reverse rotation stroke LSN | 39 22 |VDD | {Note 2)
5G| 17 Do not connact when an external
l'—-— Within 30m(98.425ft) ——; power supply is used with VIN.
When the extemal power supply is
not used, connect VDD and VIN
externally.
l For notes, refer to page 3-10. l
3- 3
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3.2.2 Extension configuration 1 (with the MR-H-DO01 option card)

Positioning operation according to 256-position point table
Set 1003 in parameter No.65.

RAS EMG OFF ON

Parameter No.65

1] - -

3

0

T 256 position blocks
Strobe signal invalid

{Note 3,4)

Regenerative brake

{Note 17) Servo motor

NFB MC(Note 6) option.
AC power O’LC 0
supply —OAO O\‘C
200 to 230V 5o O\"O
. R1 MR-HOACN
Parameter unit s1
CN2
] . CN4
= MR-PRUCBLOM(option) :|
[=1=T=11]
%g% *Within 50m (164.042f) [LNote 7)
SO0 Mst_ BUL Fan
MS2 BVl {eo)
or Personal [ AT il @
Servo Configuration computer
software External digital
display{option)
* MR-DP60
L1
L2
-l @
CN1 P .
8 |1z f (TX0 ]
CN1 9 |LZR 7 TXD
SD 50 4 LA I’ * RXD
Override — P15 1 28 | LG P S LG
+10V/0 t0 200% I:'—cﬂ OVR 2 50 1.5D
)4 N15R{ 26 (Note 8}
External analog P P1SR| 1 e—————Within 2m(6.562ﬂ)—»|
e TLAP| 27 CN3 )
0 to +10V/max.current | G 3 T Mo A Monitor 1
v, - =
(Note 5} ].——Within 2m(6.562ft}————— CN1 2 | MO2 —@ (N e 10k Monitor 2
Emergency stop —Q [ OEMG —— IFWET 46 4_|MOG
(Note 10)Servo-on(reset) ¢—~O—————— SON]| 12
Automatic/manual operationg__(y~O——— T D0 | 41 CN1
{Note 12)Temporary stop I,
o e tmit $— QO ~O—————— DI 42 31 _{ FPA %) Engoder output{open callector)
Zefofng "_‘_O\‘O_"“"""—"_ DI2 43 32 FPB > \ FPA,FPB
Forward rotation start ¢—CO™~0O—————— ST1 | 44 33 | oP > N
Reverse rotation start $—O~C ST2 [ 45 a4 116 . Set in the range 100 to 50000pulsefrov.
49 | RD ﬁb!—«x &y I'Ready(Noteij
24 PFE &+ b'_"Positioning finished Nated 1
23 |CPO - “_“Rough match(Note13) ote11)
Proximity dog —0 (O CR | 37 25 | ZP + D'_"Zeroing completion
Forward rotation stroke ¢—O -O———— LSP [ 38 48 | ALM e 613 Fault(Note 14,15)
Reverse rotation stroke ¢—C . O— LSN | 39 47 | 8G {prreerereeren *
SG | 17 20 | VIN
le—— Within 30m(98.425fty——» 22 (VDD

\(Note 2)
Do not connect when an external
power supply is used with VIN.
When the external power supply is
not used, connect VDD and VIN
externally.
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/"\_/ {Note 2)
Do not connect when an external

power supply is used with VIND.

Option card ,
Manual pulse MR-H-DO1 When the extemal powar supply is
generator CN11 not used, connect VOD and VIND
{Option) 21 | vDD externaly.
MR-HDPO1 CN12 20 | VIND 700
I: P5 7 47 [ ”. ........... &
VIS o _ HOP5| 9 4 |DO00—&—w\4 bitd
A |' PPID| 5 5 |DO01 ——&— w4 bit1 | Alarm code
ov + LG 2 6 D002 —v—ebit2 | output
B i I’ NPID| 6 7 _|DO03 {t b Dit3
: 7 31_|DO0s { b bit0
: If P5 | 8 32 |Doo9 { bitt | First
X S ¢ LG | 11 33 [DO10——— @ W\ —¢bit2 digit
T *—{sb| 20 23 |DO11 ————R—wW\$bit3 M code
. 24 |DO12|————A— WA bit0 output
48 [DO14 ¢ bbit2 |digit
Doo4) 8 49 _|DO15 ( bit3
When the MR-H-D01 option card is used, DCO5| 9
set functions in parameter No. s 65-68. DO0B; 27
DOO7] 29

¢ bit0 — 3 ~~O————— DIoo| 10
bit! —O™~~O——— DIoT| 11
bit2¢—O~O—————— D02 | 12
Position block No. gig"—O\O— Dios | 5
selection (8-bit bina itdp—O ~O——

( ) bits#—CO~O—+——— Did5| 15
biteg—O~~O——— DI06 | 34
\bit7¢—C~O—————{ DI07 | 35

DIO8 | 36
DIog | 37
biio]| 38
Bl11 .39
BH2 |~ 41
D3| 42
SD{-50

Overridevglid"—O\O——— DI16| 45

it0 ¢—F~O———— D117 [ 46
Speed X c

sglection bf"' Q DiigL 18

bit2 e—~0——{ Dia]| 19

Pulse multi- (bit0 +—~0O—— T pizg| 2

plying factor\ bitt &+—~0O—— T DI21| 3

Di22| 28
Select the pulse multiplying DI23| 30
factor of the manual pulse SG | 17

generator installed to the I‘—‘ Within 30m(98.425ft) —»
MR-H-D01(CN12)

| For notes, refer to page 3-10.
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.

3.2.3 Extension configuration 2 (with the MR-H-D01 option card)

Positioning operation under digital switch (MR-DS60) position data command

The digital switch used must be optional MR-DS60. Parameter No.65
Set 1001 in parameter No.65. "o | |
T=—BCDa3 digitsx2 input
T Digital switch is used

Strobe signal invalid
ON

RA5 EMG OFF

#£h—1(Note 3.4)

Regenerative brake (Note 17) Servo motor

NFB MC(Note 6)
O’T“'
AC Power ,_;__‘C O
supply —O’___‘C O\O
20010 280V s+ o
R1 .
Parameter unit MR-HOACN
' St cwal:
L] . CcN4
MR-PRUCBLIOM (option) :I
or Personal
Servo Configuration computer
software External digital
+ display{option)
MR-DP60
L1
L2
=
CN1 e mm — -
8 |17 | —H—F [TX0 ]
CN1 g LZR - vi TXD
sD | 50 4 [ LA : |’ RXD
{Note 16) ) 5 [LAR T 7 RXD
Override  — 21 P15R[ 1 28 | LG g1 — LG
+10V/0 to 200%[3‘ = 7 OvR| 2 50 | D | —
¥ N15R| 26 (Note 9)
b4 P15R[ 1 R
External analog . TLAP] 37 CN3 re————Within 2m(6.562ﬂ)——’|
0 to +10V/max.current i - e 3 T TVMOd ® —= Monitor 1
{Note 5) le—————— within 2m(s.5620)0——] CN1 2 Moz H{a oo 10k ¢ Monitor 2
Emergency stop —O_T_OM——— EMG| 46 4 |MOG
(Note 10)Servo-on(reset)$—CO ~C—— ] SON[ 12
Aulomat(ig‘:.fnt'na}gﬁg% %ggratiton — 1 DI | 41 CN1
ote ry stop
{torgue imity PO ~O————~———1 DI1 | 42 31_{ FPA "] Encoder output{open collactor)
Zeroing —OQ~O———  Di2 | 43 32 |FPB[—* FPA FPB
Forward rotation start $—C™~0O———————1 571 | 44 33 | OP t—+ N
Reverse rotation start $—O~O—————/ ST12| 45 34 [ LG ) Setinthe range 100 to 50000pulsefrev.
49 RD 8 z; Ready(Note 1)
24 PF - Pasitioning finished
, 23 |CPO 253 Rough mauch(motm3)}""°te1 N
Proximity dog$—Q ~O—— CR | 37 25 | ZP = Zeroing completion
Forward rotation stroke¢—QO -O——— 18P | 38 48 | ALM SAVOE \;: ' Fault{Note 14,15)
Reverse rotation stroke¢—Q —~O—— LGN | 39 47 | 8G Afreseaeerees *
SG 17 20 | VIN
l—— Within 30m(98 425t — 22 |VDD ot 2) Do not connect when an external
power supply is used with VIN.
/—\_/ When the extarnal power supply is

not used, connect VDD and VIN
externally.
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When using the MR-H-D01 option card,
set functions in parameters No. 65 16 68..

Up to 10 digital switches may be installed.

{Note 2)

Do not connect when an external

S ower supply is used with VIND.
I: / Within 20m(65.617#) » Option card 5Vhen the extemal power supply
! / MR-H-DO1 is not used, connect VIND and
VIN externally.
6-digtt G-digit CN1t[ 21 ]vDD
digital switch digital switch 20 | VIND =——rons
MR-DS60 MR-DS60 47 | 8G i fenr '
CON2 ~ CON1 CON2  CON1 CN11 4 | DO0O—E—wWA—9bitd
9A 9A -] 9A 9A D004 8 5 | DO01 & w~4bit1 |Alarm code
9B 9B |--&--t- 9B 9B DOOS| 9 6 | DO02——wW\—4bit2 [output
6A 6A |4 6A BA DIo0| 10 7 | DO03HE—w\—4bit3
6B ] 68 8B D1 | 11 31 [DOcs—&—w-ebito
7A 7A | 7A 7A Dio2 | {2 32 | DOoS—E—wWa—shit1 |First
7B 7B b--i- 7B 7B DIo3]| 13 33 | DO10—g—wA—ebit2 [digit
aA 4A | 4A 4A DIo4| 14 23 [ DO11—&—wW—4bita M code
4B 4B 4B 4B DIo5 | 15 24 | DO12—E—wW\—4bito output
5A 5A 5A 5A DIos | 34 25 | DO13—&—wW\—%bit1 [Second
58 5B |-i-i--i-+--{ 5B 5B } DIO7| 35 48 |DO14 ——@—'\N\r—ivbit2j|digit
2A 2A |fedresferteted 2A 2A 1 DioB | 36 49 [DO15—@@—wv— bit3
28 2B 28 28 : Dide | 37
3A 3A 3A 3A DI10 | 38
3B 3B | 3B 3B D[ 39
1A 1A 1A 1A D2 | 41
18 B {tutededl 1B 1B e ma—— D3| 42
z[zlgls S RIEE Ovaerride va!idT-- SD 50
SIS g1al818 PTG le 45
P10l : Tt | PIOF-O O~ D7 | 46
: W P e {BR14-0~O-{ D118 | 18
PR A, \o2e-O~O-DIig| 19
i T multiplying bit0 \O_ D120 2
- ftoctor A bit1e-C~O~ DI21| 3
DI22]| 28
D23 |-130
S8G | 17
|l Within 30m
(98.425ft)
Do not connect when two or more  S¢iect the pulse multiplying
digital switches are used. factor of the manual pulse
Manual pulse generator installed to the
genarator (option) MR-H-DO1 (CN12).
MR-HDPO1 CN12
I: P5 7
BV e - ops| 9
A |‘ PPID| 5
ov : 7 i LG 2
B : f —{nPiD| 6
4 1
]’ P5 | 8
L S A LG 11
* Isp| 20
le——— Within 30m(98.425ft) »

For notes, refer to page 3-10.
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3.2.4 Extension configuration 3 (with the MR-H-DO01 option card)

Positioning operation under programmable controller position data command
The wiring example shown in this section assumes that Mitsubishi's
A1S series programmable controller are used.
When the programmable control are used, set 0L101 in parameter

Parameter No.65

DI B R KN

"~ BCD3 dightsx2 input

No.65. Programmable controllers are used.
RAS EMG OFF ON
]
{ %{ggr?e?gtlve brake (Note 17) Servo motor
NFB MC(Note 6)
AC power "_O C
supply —-—O O O\O

200 to 230Vo O

oo

R1

Parameter unit s1 MR-HOAC
CN2
CN4
MR-PRUCBL OM(optipen}
o Ms2
Servo configuration  Personal computer
software
External digital
display(option)
* MR-DP60
L1
L2
1 ®
CN1 am—————— . B
8 LZ f TXD
9 LZR al TXD
CN1 4 |iaA |' RXD
(Note 16) h 8D 50 5 LAR 7 X0
i P15R8] 1 28 | LG LG
Override @ & 0" rv—ploiy 3 L 20 LG ] -
+10V/0 to 200% OVR| 2 50 | sp —"
N15R| 286 (Noted)
External analog torque [5'5 * e CNa e Within 2m(6.562f) —
limit £10V/max.current i —/ Monitor 1
G| 3 1_IMO1 =T
In—wnhm 2mi(6.562ft) ———] N1 2_Imo2 A — b Monitor 2
{Note 5)Emergency stop EMG]| 46 4 [MOG
(Note 10)Servo-on(reset) y~O—————{SON| 12
Automauc/mz?#al operalion S ~0—————{ DI | 41 CN1
Nate emporary stop
““z"‘é?&"?i‘é O g}; ig g; E::‘B\ [~ | Encoder output{open collestor)
: o > {FPAFPB
Forward rotation start y~O————{ 8Tt | 44 33 | op — .’
Reverse rotation start S O———{ 812 45 34 | LG ) Setin ﬂ_‘g.fnge 10010 50000pulse/rev.
49 RD & ZE b Ready(Note 1)
24 | PF £ 5§ Positioning finished Notoid
Proximity d 23 |CPO i 3§ Rough match{Note13) (Notet1)
roximity dog t cp | 37 25 | 2P z"[ —$Zeroing completion
Forward rotation stroke LSP| 38 48 | ALM SADC & 'Fault(Note 14,15)
Reverse rotation stroke 1Nl 39 47 | 8G [ Jfrereeraceeees +
SG 17 20 | VIN (Note 2)
s 22 | VDD
l—— within 30m(98.425ft) —| Do not connect when an external
/\_/ power supply is used with VIN.

When the extemal power supply is
not used, connect VDD and VIN
axternally.
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When using the MR-H-D01 option card,

set functions in parameters No. 65 to 68. /\_/
L Within 2m(6.562f1}
[* .
A1SX40 input unit g mammmmmmmmnm e -
neL ;nl Upperadigimrequest! ! DOD4 02”1 i q
1 Lowersdigitsrequesti : DOos| 9
2 P
3 o (Note 2)
4 P Do not connect when an external
i i i powar supply is used with VIND.
7 " ' When the extemal power supply is
COM b not used, connect VDD and VIND
; CN11 externally.
A1SY41 output unit rettouth it b0 CN11 21 | VDD
0 =m0 DIOO| 16 Pww—4 | 20 [VIND
1 iirsgouz::lg:::; DIl 11 —- 47 SG ..{|.24YDC.:1
2 s Dloz| 12 | -4 [ 4 |DO0O—®—A—4 bit0
3 Flrsﬁourthdlgi:‘.bifa Dloal 13 - o 5 DO I—@—WA—s bit1 Alarm code
a Snd IR0 L L "Dioa] 14+ i |4 |6 |DO02—@—wa-¢ bit2 [output
5 T DIOS|_15 -4 [7_[DO0a—&—w-¢bit3
6 T DIOB} 34 - -4 | 31_|DO08—&@—wA-4 bito
7 SeondfMOgteie 4 + T DI07| 35 —¢ ["32 D009 —@— w4 bit1 [First
+ 33 _|DO10}—— w4 bit2 |digit
- ) . 23 |DO11—&—w—4bit3 M code
8 ST Dio8| 36 - -4 [ 24 |DO12—&—wW\-$bit0 output
9 Third/sixth digit bit 2 DIOS | 87 = -$ | 25 {DO13—E—W\4bitt Isecond
A Trird/sinth digit Bt 3 D10} 38 0 |48 1DO14[—E@—"W-4bit2 gigit
B i D] 39 ~¢ [ 49 {pO15|—~&—w bit3
C s‘;‘;" iz 41 |- -
N ]
E T Ry e
F
+ i
1 |
A1SP62 5 CN11
- +24 ' VIND] 20
-T. 246G t SG | 47
EG J --!L
Override valid sD_| 80
~O— D16 45
Speed (bit0$—CO~O~——DI17] 46
selection bit1 ~0O——Di1g] 18 Option card
bit2 T~O——Di1g] 19 MR-H-DO1
Pulse multiplying [ bit0 0 DI2o[ 2
factor bit1 S~0O-—4DI21{ 3
585G | 17
CN12
Select the pulse multiplying E P5 7
factor of the manual puiss 5V oeen — OoPs| 9
generator installed to the A—H f {+—PPiD[ 5
MR-H-DO1(CN12). OV === LG | 2
Bt I( NP1D| 6
T 7
Manual pulse ] ; fl =3 3
generator (option)| [ 1 | TR EE
MR-HDPQ1 il SD T 3o
Within 30m(98.4251t)
I For notes, refer to page 3-10. I
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Note: 1.

10.
11
12,
i3.

14.
15.
16.
17.

Connect the diode in the correct orientation. If the diode is reversed, a fault will occur and signals
not output, and the emergency stop and other protective circuits may be disabled.

The sum total of currents flowing in the external relays should be 200mA max. If 200mA is
exceeded, supply external power to the interface.

The controller of 11kW or more dose not contain the regenerative brake resistor. Connect the
supplied external regenerative brake resistor.

Connect the regenerative brake option across terminals P-C after disconnecting the leads of the
built-in regenerative brake resistor from P-C.

The emergency stop switch must be installed.

Make up a power circuit which will switch off the magnetic contactor after detection of alarm
occurrence.

. For the HA-LH series servo motors of 11kW or more, supply power to the fan terminals. For 11kW

or more, connect the fan terminals to the MS1 and MS terminals of the controller. Refer to Section
5.4.4 for connection with the servo motor.

When the MR-H-DO1 option card is used, power can be supplied from the MR-H-D01.

Change the setting of parameter No.52 to OO0 to use LA, LAR, LB, LBR, LZ and LZR as encoder
pulse outputs.

Change the setting of parameter No.41 to OO1 to use SON as a reset signal.

Change the setting of parameter No.44 to OO0O1 to use PF and CPO as an M code.

Change the setting of parameter No.41 to 1000 to use DI1 as a torque limit signal.

Change the setting of parameter No.3 to 10 to use CPO as an electromagnetic brake interlock
or the setting of parameter No.44 to O1010 to use CPO as a torque limit-in-progress.

Change the setting of parametér No/d4 to [EI1E]lto use ALM as an pre-alarm output.

The trouble (ALM) signal is on under normal conditicns.

The upper limit of the overriding speed 'is the permissible speed.

The connection method changes with-the servo motor series. Refer to Section 5.4.

3- 10
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3.3 /O Connectors

3.3.1  Connector signal layouts

CNi
Mode! PCR-S50FS (Honda Tsushin make)  Model PCR-S50FS (Henda Tsushin make}  Model PCR-S20FS (Honda Tsushin make})

POINT |

 The signal layouts of the connectors are views from the wiring section of the
cable connectors.

CN2 (for encoder signals)
MR-H-ACN Model PCR-S20FS (Honda Tsushin make)

= el

13 i
i2 2 LG
’ 13| L& [3
- 14 4 MRR
BAT ' 15 | MR 5
CN3 Iljl 6§ | g [_6
Ps 17 7
CN4 E CH-L CN12 4 |8 | ps
i 1. — P5
(Refer to Section 15.1.1) (MR-H-DO1) ) 3

/U Ll.l I* 20 10
cN2 CN1  \oNit S0

(Refer to Section 15.1.6) (MR-H-D01)

CN11 (MR-H-D01 option card) CN12 (MR-H-D01 option card}

T e
”"__?’_‘;:/f——l: 25 | 50 0 20
37| N1sR[™F ] P158 DO13[T24 | SO ["ag 5 lopeal 19 | sp
TLAP =28 | ovr |3 23 lpo12[-48 |po1s ors 51 SG {78
25 | LG [ 2 | LG DOt | g5 /|PO14{ 47 7 1p5 [ 171 poa
30| 1A |5 21 46 ! sG P5 & 6
31 | L& [B ] LAR VOD " p | D7 |45 5 |npiDL 1B
FPal %2 | 18 |7 19 {vinb |24 ] D6 PPID[~Z | PTR T2
35 | FPB [§ | LBR Dite g | ONS [43 3 |npp |13
op | 34 11z} 9 17| pi1s (42 ] Dng - NPRD[—ZPPRD[ 2
35 LG 10 | LZR SG 16 | P13 [ a1 1 LG 11| PRO
35 1 ] sa 9o NTR LG
72 1z DI0S 77371 SG 79 :]//
CR | 38 |son| 13 13 1 Dloa |38 | Ditt
39 | LSP [7a | DEC D03 [~ | OO [ 37
sn 49 | yrs [ 15 11 lpioz [ %6 | piog
41 SG 16 | STP DI0T [™yp_| 108 |35 |
oo |-42] sg | 1Z 8_| elio 84 pio7
43 8} ] 18 56 B00s 8 DIoé a3
piz 44 {ppo |12 7 _lpbooal 82 tpo1o
45 | 5T1 [T2p | NPO CO03[ ¢ |DO0S| 37 CN3
stz |46 | v |21 5 |pooz[ 80 lpocs Model 171822-4 (AMP make)
w71 EMG [~35~] voD DO01 [~ 2 DI23 [ a9 Moty4] O —
se 98 | voo [ 22 3 _1pooo[-28 looor (Mo2y3| B
5 ALM 5 cPo Dizi 5| ol22 [ &7 0 J
?_5_0_ PF |25 1] oiz0 |26 loocs (MO®)1| O C
sD zpP
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3.3.2 Signal explanations

Refer to Section 5.2.2 for the I/O intexfaces (symbols in the 1/0 column in the table).

(1) CN1
Signal Name Czlge Pin No. Function/Application Cat!f;ory

Digital I'F power | VIN 20 |Driver power supply input terminal for digital interface

supply input Input 24VDCx10% for input interface.
When using an external power supply, connect a 24VDC power supply of 200mA
or more to this terminal.
When using the internal power supply (VDD) as the interface power supply,
always connect VDD.

Driver power VDD | 21,22 |+24VL10% is output across VDD-SG.

supply Connect with VIN when using this power supply for the digital interface.
Permissible current: 200mA

Open collector orC 11 |When using a manual pulse generator, supply 24VDC to this terminal.

power input

24V common SG | 16,17 |Common terminals for VDD and VIN. Isolated from LG.

40,47
DC power supply |P15R 1 +15VDC is output across P15R-LG. Use as a power supply for OVR/TLAP.
Permissible current: 30mA

P15N| 26 [-15VDC is output across P15N-LG. Use as a power supply for OVR/TLAP.
FPermissible current: 30mA

Control common LG 3,28 |Common terminals for OVR, TLAP, LA, LAR, LB, LBR, LZ, LZR, FPA, FPB and
30,34 |OP.

Shield 5D 50 |Connect the servo amplifier end of the shield cable.

Servo on SON 12 | Operation-ready signal input-terminal. Di-1
Short SON-SG to switch the base circuit on, making the servo amplifier ready to
operate.

Open them to shut off the base circuit, coasting the serve motor.

Reset Alarm reset signal input terminal. DI-1
When using the reset signal, set CJCOE] in parameter No. 41.

At this time, the sexvo on signal is "automatically turned on internally”.

Short SON-SG for longer than 20ms to reset the alarm.

While SON-SG are shorted, the base circuit is shut off.

However, regenerative alarm (AL 30), overload 1 (AL 50) and overload 2 (AL 51)
cannot be reset until the regenerative brake resistor and power transistor
temperatures reduce.

The following alarms can be reset.

Display Name Display Name
Main cirou :
AL10 | Undervoltage AL4S ain circuit device
overheat
Al24 |Ground fault AL46  [Servo motor overheat
AL31 |Overspeed AL52 |Error excessive
ili 1
AL32 |Overcurrent ALT3 Auxiliary pulse
‘ frequency alarm
AL33 [Overvoltage AL75 |Option memory alarm 2
1
Argy |Command pulse ALSE |RS-232C alarm
frequency alarm
AL42  |Feedback alarm ALSF |RS-422 alarm

3- 12
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L . ___________________________________________ |

Signal Name

Pin
Code

Pin No.

Function/Application

11O
Category

Forward rotation
start

ST1

44

Forward rotation start signal input terminal in incremental command system.
In the automatic operation mode, short ST1-8G to start rotation in the forward
rotation direction.

In the zeroing mode, short ST1-SG to start zeroing.

In the jog operation mode, short ST1-8G to perform rotation in the forward
rotation direction while they are shorted.

Note: Forward rotation is in address increasing direction.

Forward rotation start signal input terminal in absolute command system.
In the automatic operation mode, short ST1-5SG to make a start.

In the zeroing mode, short ST1-SG to start zeroing.

In the jog operation mode, short ST1-SG to perform rotation in the forward
rotation direction while they are shorted.

Note: Forward rotation is in address increasing direction.

DI-1

Reverse rotation
start

ST2

45

Reverse rotation start signal input terminal.

In the automatic operation mode, short ST2-SG to start rotation in the reverse
rotation direction. (Incremental command only)

In the jog operation mode, short ST2-SG to perform rotation in the reverse
rotation direction while they are shorted.

Note: Reverse rotation is in address decreasing direction.

Automatic/manual
selection

DIo

41

Automatic/manual mode selection signal input terminal.
Short DI0O-SG to choose the automatic operation mode or open them to choose
the manual operation mode.

Zeroing

DI2

43

Zeroing signal input terminal

DI-1

Temporary stop

Torque limit

DI1

42

Temporary stop signal input terminal

When DI1-SG are open, short them to stop operation. Short the open start
signal again to resume operation from where it had stopped.

Reserve the pulse width of 5ms or Jonger.

DI-1

Torque limit signal input terminal.

When using/the torque limit\signal,/set 0OOO in parameter No. 41. At this
time, the temporary stop signal is made invalid.

Short DI1-SG to limit the generated torque according to the voltage of the
torque Hmit command (TLP).

Open DI1-SG to make the parameter No. 40 setting valid.

Position block
number selection 1
Position block
number selection 2
Position block
selection number 3

DEC
JFS
STP

13
14
15

No. selection signal input terminals.
The position block No.s chosen by the combinations of DEC, JFS and STP are
listed below:

STP JFS DEC Selected Position Block No.
0 0 0 No.O
0 0 1 No. 1
0 1 0 No.2
0 1 1 No.3
1 0 0 No.4
1 0 1 No.5
1 1 0 No.6
1 1 1 No.7

Note: 0. Any terminal-SG OFF (open)
1. Any terminal-SG ON (short)

Di-1

13



3. POSITIONING SYSTEM
e —

Signal Name

Pin
Code

Pin No.

Function/Application

11O
Category

Proximity dog

CR

37

Proximity dog signal input terminal for manual zeroing.
Short CR-SG to detect the proximity dog. The polarity of dog detection can be
changed with the parameter.

Parameter No. 8
coonO
0100 (initial value)

Polarity of Proximity Dog Detection
CR-SG open
CR-SG shorted

DI-1

Forward rotation
stroke end

LSP

38

Stroke end signal input terminals.

To start operation, short LEP-SG and/or LSN-8G. Open them to bring the motor
to a sudden stop and make it servo-locked.

When these signals are not used, choose "automatically turned on internally” in
parameter No. 42.

Reverse rotation
stroke end

LSN

39

Operation
CCW direction | CW direction
O o]
[*]

(Note} e ternal Input Signals
LSP LSN
1 1
0 1
1 0 Q
0 0
Note: 0. LSP/LSN-SG off (open)
1 LSP/LEN-8G on! (short)

DI-1

Manual pulse
generator signal

PPO

18

NPO

19

Connect the manual pulse generator (MR-HDPO1).
Refer to Section 15.1/12%or details:

DI-2

Emergency stop

EMG

46

Emergency stop signal input terminal

Opening EMG-SG puts the motor inan emergency stop status, in which the
servo is switched off, the dynamic brake is operated, and the motor comes to a
sudden stop.

Short EMG-SG in the emergency stop status to exit from the emergency stop
status.

DI-1

Trouble

48

Trouble signal output terminal.

ALM-SG are disconnected when the protective circuit is activated to shut off the
base circuit at power-off or power-on.

They are connected in a normal status at power-on

DO-1

Rough match

Limiting torgue

Electromagnetic
brake inter lock

CPO

23

Rough match signal output terminal.

CPO-SG are connected when the command remaining distance is less than the
rough match ontput range set in the parameter.

Not output while the base circuit is on.

DO-1

Limiting torque signal output terminal.

When using the limiting torque signal, make it valid in parameter No. 44

At this time, the rough match/electromagnetic brake interlock signal is made
invalid.

CPO-SG are connected when the internally or externally set torque limit value
is reached.

DO-1

Electromagnetic brake interlock output signal terminal.

When using the electromagnetic brake interlock signal, make it valid in .
parameter No. 3.

At this time, the rough match/limiting torque signal is made invalid.
The electromagnetic brake interlock signal is output.

CPO-5G are disconnected at servo off or alarm.

DO-1

In position

PF

24

In-position signal cutput terminal.

PF-SG are connected when the droop pulse value is less than the in-position
range set in the parameter.

Not output while the base circuit is off.

DO-1

3- 14




3. POSITIONING SYSTEM
L ______________________________________________________________________________________________________|

Signal Name CF;Ige E': Function/Application Ca:le(;ory
Zeroing zp 25 | ZP-SG are connected on completion of zeroing. DO-1
completion |In the absolute position system, ZP-SG are connected when operation is made

ready, but are disconnected if:
1) SON-SG are opened,;
2) EMG-SG are opened;
3)SON-SG are shorted when SON has been changed into the reset signal;
4) Alarm occurs;
5) Limit switch is opened;
Ready RD 49 | Ready output terminal. DO-1
After servo on, RD-SG are connected in a trouble-free ready status.
M code bit0 PF 24 | When using these signals, make them valid in parameter No. 44. Do-1
M code is output in 2-bit binary.
M code bitl cro | 23 M GCode {Note) 5utput Signals DO-1
CPO PF
0 0 0
1 0 1
2 1 0
Note: 0. CPO/PF-8G OFF (disconnected)
1. CPO/PF-5CG ON (connected)
Encoder pulse FPA 31 |In CCW rotation of the servo motor, FPA leads FPB by /2. DO-2
(open collector) FPB 32 | Pulses are output in the range 100 to 5000 pulses/rev according to the
parameter No. 39 setting.
Encoder Z-phase op 33 | Z-phase pulse signal output terminal. DO-2
pulse (differential Output the zero-point signal of the sexrvo motor encoder.
line driver) OP-8(G are connected in the zero-point position. The minimum pulse width is
approx 1.77ms.
External digital LA 4 External digital display signal cutput terminal. DO-2
display signal LAR 5 When using the MR-DP&0.external digital display, connect it to this terminal.
LZ 8
LZR 9
Encoder pulse LA 4 When using the encoder output signal (differential line driver system), make it | DO-2
{differential line LAR 5 valid in parameter No. 52.
driver) LB 6
LBR 7
Override OVR 2 Apply -10 to +10V across OVR-LG to limit the servo motor speed. Analog
0[%] for —10{V], 100[%] for OIV], 200[%] for 10[V]. input
External analog TLAP | 27 |Apply 0to +10V across TLAP-LG to limit the servo motor-generated torque. Analog
torque limit, Zero torque for O[V], max. torque for 10[V]. input
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X

(2) CN11 (MR-H-DO1)

Pin Pin Functions and Applications o
Code | No. 256-position point data command Position data command (Note)
Position data common 1 terminal (sign. 6th digit,
Doo4 8 .. . .
5th digit, 4th digit)
Position data common 2 terminal (3rd digit, 2nd
D005 9 L. . .
digit, 1st digit)
Position block number input terminal, 8-bit binary |Position data input terminal (1st digit, 4th digit, 4-
Dioo | 10 | . N . DI-1
bit O bit binary bit 0)
Position block number input terminal, 8-bit binary |[Position data input terminal (1st digit, 4th digit, 4-
DI 11 . v . DI-1
bit 1 bit binary bit 1)
Position bleck number input terminal, 8-bit binary [Position data input terminal (1st digit, 4th digit, 4-
Doz | 12 | . oy . DI-1
bit 2 bit binary bit 2)
Position block number input terminal, 8-bit binary [Position data input terminal (1st digit, 4th digit, 4-
DIo3 | 13 |, oo . DIl
bit 3 bit binary bit 3)
Position block number input terminal, 8-bit binary |[Position data input terminal (2nd digit, 5th digit, 4-
DIo4 | 14 : as . DI-1
bit 4 bit binary bit 0)
Position block number input terminal, 8-bit binary |Position data input terminal (2nd digit, 5th digit, 4-
DIo5 | 15 ) e . DI-1
bit 5 bit binary bit 1)
Position block number input terminal, 8-bit binary |Position data input terminal (2nd digit, 5th digit, 4-
Dio6 | 34 . s . DI-1
bit 6 bit binary bit 2)
Position block number input terminal, 8-bit binary [Position data input terminal (2nd digit, 5th digit, 4-
DIg7 | 35 . b . DI-1
bit 7 bit binary bit 3)
pios | 36 Pf)s1iflon dat.a input terminal (3rd digit, 6th digit, 4- DL1
bit binary bit 0}
pios | 37 P‘osu:.lon dat:a input terminal (3rd digit, 6th digit, 4- Di-1
bit binary bit 1)
Position data input terminal (3rd digit, 6th digit, 4-
DIo | 38 bit binary bit 2) DI-1
Position data input terminal (3rd digit, 6th digit, 4-
DIl1 | 39 bit binary bit 3) DI-1
DI12 | 41 Position data input terminal (sign +) DI-1
DIL3 | 42 Position data input terminal (sign -} DI-1
DI1G | 46 Qverride selection input terminal DI-1
DIL7 | 46 Speed selection input terminal,3-bit binary bit 0 DI-1
DIig | 18 Speed selection input terminal,3-bit binary bit 1 DI-1
DIlg | 19 Speed selection input terminal,3-bit binary bit 2 DI-1
D20 2 Manual pulse generator magnification selection input terminal, 2-bit binary bit 0 DI-1
D21 3 Manual pulse generator magnification selection input terminal, 2-bit binary bit 1 DI-1
Strobe input terminal (not required when the 6-digit
D22 | 28 digital switch is used) DI-1
DO00| 4 Alarm code output terminal, 4-bit binary bit ¢ DO-2
DOol| & Alarm code output terminal, 4-bit binary bit 1 DO-2
DO0Z| 6 Alarm code output terminal, 4-bit binary bit 2 DO-2
boo3] 7 Alarm code output terminal, 4-bit binary bit 3 DO-2
DO08{ 31 M code output terminal, 1st digit, 4-bit binary bit 0 DO-2
D009 32 M code output terminal, 1st digit, 4-bit binary bit 1 DO-2
DO10] 33 M code output terminal, 1st digit, 4-bit binary bit 2 DO-2
DO11{ 23 M code output terminal, 1st digit, 4-bit binary bit 3 DO-2
DO12| 24 M code output terminal, 2nd digit, 4-bit binary bit 0 DO-2
D013 25 M code output terminal, 2nd digit, 4-bit binary bit 1 DO-2
DO14| 48 M code output terminal, 2nd digit, 4-bit binary bit 2 DO-2
DO15] 49 M code output terminal, 2nd digit, 4-bit binary bit 3 DO-2
VDD | 21 24VDC output terminal
VIND| 20 Connect with VDD or connect an external power supply
5G iﬁ’ig 24VDC common terminal Common terminal for 24VDC except position data
SD 50 Shielding terminal
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{8) CN12 (Connector for connection of MR-H-D01/manual pulse generator)

Pin | Pin Functions and Applications 110
Code | No. 256-position point data command l Pasition data command {Note)
PPID| 5 Open collector forward rotation pulse input terminal DI-2
PNID| 6 Open collector reverse rotation pulse input terminal DI-2

P5 7.8 5VDC output terminal

OP5 | 9 Connect with P5 or connect an external power supply

LG ]2,11 5VDC common terminal

SD 20 Shielding terminal

3.3.3 Control input/output signals

(1) Start signals and operation mode select signals
The start signals change as indicated below depending on the operation mode selection conditions.
Indicates that the signal is made valid when it is switched from off to on, and _f L is invalid if
switched on during operation. Indicates that the signal is valid while itis on, and _[ L is made invalid
when switched off.

Operation mode

Automatic Operation

Manual Operation

Manual Zeroing

Automatic
Positioning to

Absolute Incremental
Signal command command Home Position
Automatic/
Manual DIO ON aN OFF OFF ON
Operation
Zeroing Diz OFF OFF OFF ON ON
] e e
orw.ard ST1
rotation start
CN1 (Forward (First ing)
| i
rotation JOQ) 18t zeromg
Reverse rtat I I e I o
verse rotation qT2
start )
(Reverse rotation (Second zeroing)
JOG) nd zeroing
Temporary stop | DIl __T__L ‘T_L ‘T—l—

Manual pulse generator

L

Note: If you turn on-off DIO/DI2 during operation in the automatic operation mode, the operation mode
cannot be changed. The operation mode is switched to the one specified by DIO and DI2 after
completion of positioning to the target position.
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(2) Start and stop signais
1) Make up the sequence so that the start signal is switched on after the main circuit has been set up.
The start signal is invalid if it is switched on before the main circuit is set up. Normally interlock is
provided between the start signal and ready signal (RD).
2) The controller is started when the start signal is switched from off to on. The internal processing of
the controller delays 3ms maximum. The other signal delays 10ms maximum.

Max. Max.
3ms ! [ Max I\ 3ms f \
Serva motor 10ms )
speed ' : !
Start I [5 I l
ms or
Temporary more ; |
stop

3} When using the programmable controller, set the ON tire of the start/stop signal to 5ms or longer to
prevent a malfunction.

4) The start signal (ST1/ST2) is not accepted during operation. The next operation must be started after
the rough match signal has been output with the rough match output range set to zero, or after the
in-position signal has been output.

(3) Proximity dog {CR)
Used for dog type and count type manual zeroing as a proximity dog detection signal. Keep this signal
on during operation and switch it off when the proximity dog is detected.

(4) Zerocing completion (ZP)
Switched on after completion of manual zeroing performed with power on.
After that, kept on independently of the zeroing method) Use the zeroing completion signal (ZP) when
making a zeroing request signal for interlock, for example.
Servo ON |

Servo motor /—_—\_‘—\
speed :
Start(ST1) ' :

Zaroing [
completion(ZP) Zeroing request —sfe—
Zeroing completion

(5) Positioning completion signal {PF)
Switched on when the droop of the deviation counter falls within the present positioning completion
range (parameter No.16). When operation is performed at low speed, the low droop may keep the PF
signal on if the positioning completion range (parameter No.16) setting is large.
Motor speed Positioning

gﬁrﬁz ; d,v\J / completion
Serve mator b" Command \% /' output range
speed P
Start f : L
Rough match ;1, ' 3
output (CPO) . '

Positioning __I——]._'__
completion

output(PF)

(6) Rough match (CPO)
Switched on when the command remaining distance is less than the rough match output range
(parameter No. 17). Refer to the timing chart in (5) of this section.
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(7) Cverride {(OVR)
The override (OVR) may be used to change the servo motor speed. The following table lists the signals
and parameter related to the override: ‘

tem Name Rematrks
Analog input signal Override (OVR)
Contact input signal | Override selection (D116} MR-H-DO01 option card used
No.24 function selection 5 0001 @ Override used
Parameter -
No.47 override offset -9999 to 9999mV

To use override, make it available by setting O0O1 in parameter No. 24,

(a) Override (OVR)
By applying a voltage (-10 to +10V) to the override (OVR) terminal, change values can be set from
outside consecutively. The following graph shows the relationship between the input voltage and
the ratio of actual speed to preset speed.
Refer to the following diagram when using the 15V power output (P15R/N15R) of the controller:

ﬁ [%] ' Controller

2 200 '

& i ~o—==+1DI16

g o i Override selection v

82 100}------ AN FE- (Di1e) =7 K3

58 ! ' | P15R

23 . Override (GVR) OVR

o @ 1 [

g8 : ==-1La
-10 0 10°[V] SD

Override(OVR)apprication voltage.

(b) Override selection (DI16)
Used to make the override (OVR) valid or invalid. The MR-H-DO01 option card is required to use this

signal. Set [JOC1 in parameter No. 66 to-make override selection valid.
MR-H-ACN

Cwverride

Override selection
(DI16) .

Override {OVR) O\'.\O
-10to +10V

Using the override selection (DI16), choose a change value ag follows:

Across DI16-SG Speed Change Value
Open No change
Short Override (OVR) setting is made valid.

(c) Override offset (parameter No.47)
Using parameter No.47, the offset voltage can be set relative to the input voltage for the override

(OVR). The setting is between ~9999 to 9999mV.
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(8) Torque limit

The foHowing table lists the signals and parameters related to the torque limit:

item Name Remarks
Analog input signal External torque limit (TLAP)
Contact input signals | Torque limit selection (D11} Set 00O (initial value) in parameter No. 41,
Contact output signal | Limiting torque (CPQ)
No.40 internal torque limit 0 to 100%
No.54 internal torque limit 2 0 to 100%
Parameters -
No.48 torque limit offset -9999 to 9999mV
No.41 input signal selection Selection of torque limit value to be used

The torque limit is available in two types: internal torque limit set in parémeters and external torgue limit
using analog input signal. This function limits generated torque on the assumption that the maximum

torque of the sexrvo motor is 100%.

{a) Internal torque limits (parameter No.40,54)

Use parameter No.40 and 54 to set the internal torque limit values. The following graph shows the

generated torque relative to the setting.

Max: torque

Generated torque

0

0

(b) External torque limit (TLAP)

By applying a voltage (0 to +10V) to the external torque limit (TLAP) terminal, limit values can be
set from outside consecutively. The following graph shows the relationship between input voltage

and limit value,

100
Terque limit value{%]

Depending on the controller, the limit value has about 5% variations to the input voltage.

As this may not cause torque to be limited sufficiently at less than 0.05V, use this function at the

voltage of 0.05V or more.

Refer to the following diagram when using the 15V power output (P15R) of the controller:

100

Torque limit value[%)]

TLAP application voltageV)
TLAP Application voltage vs.
Torque Limit Value

3-

Controller

Bl
SG

= ""II P15R
2kQ —TLAP
LG

Japanese Resistor RRS10W. SD
or equivaiment

Connection Example

20
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{c) Torque limit selection (DI1)
To use torque Hmit selection (DI1), set D000 in parameter No. 41.
This input signal can be used to choose the torque limit value made valid. When not using torque
limit selection (IDF1), set [J1CJE (initial value) in parameter No. 41. At this time, the internal torque
limit (parameter No. 40) setting is always made valid.
1) When 301002 is set in parameter No, 41

Switched between external torque limit (TLAP) and internal torgue limit (parameter No. 40).

Controller

E
©
g
i)

Torque limit selection

(DI1) :

External torgue limit !

(TLAP) Internal torque ~No— |

Oto+10V timit parameter O '

No. 40

Using the internal torque limit selection (D11), choose the limit value as follows. When DI1-SG
are shorted, the smaller value of the external torque limit and internal torque limit is chosen:

Across DI1-8G Torgue Limit Value
Open External torque limit (TLAP) if External torque limit (TLAP) < internal torque limit
Internal torque lmit if External torgue limit (TLAP) > internal torque limit
Short Internal torque limit
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2} When O0O10 is set in parameter No. 41
Switched between internal torque limit (parameter No. 40) and internal torque limit 2

(parameter No. 54).
Controller

internal torque limit selection

{DH)

Internal torque
limit parameter
No. 40

Internal torque
fimit 2 paramster—O
Np. 54

Using the internal torque limit selection (DI1), choose the limit value as follows. When DI1-SG
are shorted, the smaller value of the internal torque limit and internal torque limit 2 is chosen:

Across DI1-8SG Torque Limit Value

Open Internal torque limit
Internal torque limit if internal torque limit < internal torque limit 2

Short

Internal torque limit 2 if internal torgue limit > internal torque limit 2

{9) Stroke ends (LSP,LSN)
During operation, use limit switches or the like with LSP and L.SN to connect with SG. On a machine

which dose not have stroke ends, connect LSP and LS8N with SG. If they are not connected, the servo
motor will not rotate. Disconnection of LSP or LSN from SG during rotation of the servo motor (LSP
during CCW rotation, LSN during CW rotation) causes the servo motor to be brought to a sudden stop

and servo-locked. At this time, the deviation counter is cleared.

(10) M code output

1) Standard (0 to 2)
When OO0 is set in parameter No.44, the M code is output in 2-bit binary from CPO and PF.

M code CPO PF
0 0 0
1 0 1
2 1 0

Note: 0. CPO/PF-SG OFF
1. CPO/PF-8G ON
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2) When option card (MR-H-D01) is used (00 to 99)
When 0OO10 is set in parameter No.67, the 1st digit of M code is output from D008, DO09, DO10
and DO11 of the MR-H-DO1, and the 2nd digit from D012, DO13, DO14, and DO15, in 4-bit binary.

1st digit

DO

DO10

DO0Y

DO08

2nd digit

DO15

DO14

DO13

DO12

0

o
=1

=IO e || |= e

oo [~ o |w e = o
L= KRN el o o o [N R =T £~ -]
L= R=- 0 Bl S == K== N

= QRO |~ |C (= | |-~

-

Note: 0. Any terminal-SG OFF (Open)
1. Any terminal-SG ON (Short)
For the M code output timing, refer to the timing chart in Section 3.4.3.

(11) Manual pulse generator pulse magnification selection (DI20,D121)
Use the MR-H-DO01 option ¢ard.
Set 0400 in parameter No.65 toimake this signalvalid
Select the pulse magnification across D120, DI21-SG as indicated in the following table.

o {Note) Input signal
Pulse Magnification
Diz1 DI20
1 time 0 0
10 times 0 1
100 times 1 0

Note: 0. DIZ1/DI20-SG OFF (Open)
i. DI21/DI20-SG ON (Short)

(12) Alarm code output (DO00,DO01,D002,D003)
Use the option card (MR-H-DO1).
Set OODO1 in parameter No.67 to make this signal valid. The alarm type is output in 4-bit code. For
more information, refer to Section 12.2.1
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(13) Strobe signal (D122) .
Use the MR-H-DO01 option card.
When the programmable controller is used, this signal controls the read timing of position data.
Position data is read in two parts separately:
lower 3 digits; and upper 3 digits + sign. Hence, the strobe signal must be switched on twice.
Provide position data and switch the strobe signal on with a delay of 5ms or more. Keep the strobe
signal on for 5ms or more and keep the data unchanged during this period. The relationship between
the position data and start signal (ST1, ST2) should be as shown in the following timing chart. Two or
more pieces of position data cannot be read. After one piece of position data has been read, switch on
the start signal.

Position data Position data Position data AN
{DI00 to DI13) ' {lower 3 digits) ' {upper 3 digits + sign) "
|_5ms or mote ! | 5ms or more
Strobe ON l:I '
(DI22) orp Sms

E [ 5ms .
™\or more : Mor more :
E 5ms : : :
Position data {lower3 ON : or more i : ]
digits) request (DOO05, ! k.l ; : sms
9 { ) orr o : :\ | ormore
- 1 ‘ : ! 5ms :
1 ¥ [ H 1
PlO“SIIIOTl <'iata (upper 3 g AW ormore |
digits + sign) request : B ' :
{DOD4) OFF ™ ormore ! :
i i 5ms :
Start signal ON b .m.r.:l
(ST1,5T2) = : 5ms
OFF T j or more
. v
Request changes after At this time, data of upper 3 and lower
lower 3 digits are defined. 3 digits are defined as moving distance.

(14) External speed setting (D117, DI18, DI19)
The MR-H-DO01 option card is used. Set O0O10 in parameter No. 65. Position block data need not be
used to specify the speed block No., and the DI17, DI18, DI19 external input signal (3-bit binary) can
be used to choose the speed block No.

{Note) Input Signal
Speed block No. Di9 bus Dli7
bit2 bitl bit0

{MSB) (LSB}
1 0 0
2 0 0 1
3 0 iy 0
4 0 1 1
5 1 0 0
G 1 0 1
7 1 1 0
8 1 1 1

Note: 0. Any terminal-SG OFF (Open)
1. Any terminal-SG ON (Short)
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3.4 Operation
3.4.1  When Switching Power On for the First Time

(1) Pre-operation checks
Before starting operation, check the following:
(a) Wiring
1) A correct power supply is connected to the power input terminals (R, S, T) of the controller.
2) The servo motor power supply terminals (U, V, W) of the controller match in phase with the
power input terminals (U, V, W) of the servo motor.
3) The servo motor power supply terminals (U, V, W) of the controller are not shorted to the power
input terminals (R, S, T).
4) The controller and servo motor are grounded securely.
5) When using the regenerative brake option, twisted cables are used and the lead of the built-in
regenerative brake resistor has been removed.
6) When stroke end limit switches are used, the signals across LSP-SG and LSN-SG are on during
operation.
7) 24VDC or higher voltages are not applied to the pins of connectors CN1.
8) SD and SG of connectors CN1 are not shorted.
9) The wiring cables are free from excessive force.

(b) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.

{¢) Machine
1) The screws in the servo motor installation part and shaft-to-machine connection are tight.
2) The servo motor and the machine connected with the 'servo’metor can be operated.
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3.4.2 Starup

» Do not operate the swiiches with wet hands. You may get an electric shock.
+ Do not operate the controller with the front cover removed. High-voltage terminals
A WARNING and charging area are exposed and you may get an electric shock.
s During power-on or operation, do not open the front cover. You may get an electric
shock.

« Before starting operation, check the parameters. Some machines may perform

unexpected operation.
A CAUTION ¢ During power-on or soon after power-off, do not touch the servo amplifier heat sink,
regenerative brake resistor, servo motor, etc. as they may be at high temperatures.

You may get bumnt.

Connect the servo motor with a machine after confirming that the servo motor operates properly alone. For
startup reference, a single machine structure will be described. Refer to this section and start up the

machine safely.

{1) Machine conditions

Controller '

MR-H-ACN Reduction ratio Ballscrew
— 1/n=1/2 Pe=10mm

—

Servo motor
HC-MF8192pulsefrev

Position data {P) = 2000mm

Speed (V) = 2500r/min

Acceleration time constant (Ta) = 200ms
V' Deceleration time constant (Tb) = 300ms

Regenerative

; Servo motor
brake option y .
MH-H8833 spoead \ Or/min
e meter Point table

unit - Position block No. 0

- Speed block No. 1

1) Absolute position detection system used
2) Command resolution: 10um
3) Command system: Absolute value command system
4) Electronic gear calculation
Cm (pulse) = 8192 = 8192 = 8192 ............................. (3 1)
CDV (um) 5000

1
L Peioo 101000
n 2

CMX=8192
CDV=5000
5) Position block No.1 is used to execute automatic operation once.
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(2) Startup procedure
(a) Power on
1) Switch off the servo on (SON) signal.
2) When main circuit power/control circuit power is switched on, "Position" appears on the
parameter unit display.

(b) Test operation 1
Using jog operation in the "test operation mode" of the parameter unit, make sure that the servo
motor operates. (Refer to Section7.2.)

(c) Parameter setting
Set the parameters according to the structure and specifications of the machine. Refer to Chapter 6
for the parameter definitions and to Sections 7.2 for the setting method.

Parameter Name Setting Description
No.0 Motor series Setting is not needed because of HA-FF series servo motor.
No.1 Motor type Setting is not needed because of HA-FF series servo motor.

302
No.2 Feed system T Absolute command system.
MR-RB033 regenerative brake option is used,
10070
No.3 Function selection 1 I 'L | inear acceleratior/deceleration system.
Used in absolute position detection system.
001
T As command resolution is 10um, feed length
. . multiplying factor of 10 times is chosen.
No.4 Function selection 2 Position data unit [mm] is selected.
Digital display, automatic decimal point
setting selection.
Electronic gear
No.5 g 8192 -| From calculation result of formula (3.1)
numerator (CMX)
Electronic gear
No.6 . & 5000 “{From calculation result of formula (3.1)
denominator (CDV)

After setting the above parameters, switch power off once. Then switch power on again to make the
set parameter values valid.

(d) Position block setting
Set the position block according to the operation pattern. Refer to Section 3.4.4. for the position
block details and to Section 3.6 for the setting method.
Setting of position block No.0

Position Data
M code Speed Block No.
<10 i
2000.00 00 1
Setting of speed block No.1
Servo Motor Speed Acceleration Time Constant Deceleration Time Constant
[r/min] [mg] [ms]
2500 1000 1000
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(e) Servoon
Switch the servo on in the following procedure:
1} Switch on main. circuit/control power.
2) Switch on the servo on signal (SON) (short SON-SG).
When placed in the servo-on status, the servo amplifier is ready to operate and the servo motor is
locked.

(D Zeroing
Before starting positioning operation, always make home position return. Refer to Section 3.4 for
zeroing types. A parameter setting example for dog type zeroing is given here.

Parameter Name Setting I Description
[1000
I T Dog type zeroing is selected.
. Zeroing is started in address incremented

No.9 Zeroing type direction.

Proximity dog signal is valid when DOG-

SG are opened.
No.1l Zeroing speed 1000 Motion is made up to proximity dog at 1000r/min,
No.12 Creep speed 10 Motion is made up to home position at 10x/min.
Neo.13 | Zero shift distance 0 No zero shift
No.10 | Zeroing position data Zero address is entered automatically after zeroing.
No.14 | Moving distance after proxinity dog Not used in dog type zeroing.

After setting the above parameters, switch power off once. Then switch power on again to make the
set parameter values vahd.
Set the input signals as listed below and switch on the forward rotation start (ST1) to execute

Zeroing.
Device Name Symbol ON/OFF Description
Automatic/manual selection DIO OFF
Zeroing D12 ON Zeroing mode is selected.
Temporary stop DI1 OFF
Servo-on SON ON Servo-on status is reached.

(g) Automatic operation
Set the input signals as listed below and switch on the forward rotation start (ST1) to execute
automatic operation in accordance with point table No.0.

Device Name Symbol QON/QFF Description
Automatic/manual selection . DI0 ON Automatic operation mode is selected.
Servo-on SON ON Servo-on status is reached.
Forward rotation stroke end LSP ON Forward rotation side limit switch is turned on.
Reverse rotation stroke end LSN ON Reverse rotation side limit switeh is turned on.
Position block number selection 1 DEC QFF
Position block number selection 2 JFS OFF Position block No.0 is selected.
Position block number selection 3 STP QFF
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(h) Stop

In any of the following statuses, the controller interrupts and stops the operation of the servo motor:

1) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.

2) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the
servo motor to a sudden stop.

3) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a
sudden stop. Alarm ALE®G occurs.

4) Forward/reverse rotation stroke end (LSP/LSN) OFF
The servo motor is brought to a sudden stop and servo-locked.
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3.4.3 Manual operation mode

For manual operation, set the operation mode selection signals (DI0, DI2) as listed below:

Qperation Mode Selection Signal ON/QFF
DIo OFF
DI2 OFF

(1) Jog operation

Set the jog speed.
Parameter No. Setting
8 0 to max. speed
(r/min)

Turn on the signal (ST1, ST2) to start jog operation. At this time, the rotation direction is as indicated
below. The acceleration/deceleration time constants used are those of speed block No. 1.

Start Parameter No. 2

Signal oood o010 o020 agsna
ST1 |CCW (address increase) |CW (address increase) CCW (address decrease) |CW (address decrease)
ST2 |CW (address decrease) CCW (address decrease) | CW (address increase) CCW (address increase)

The timing chart is as follows:

ON
Servo-on (SON) OFF

ON > 100ms
Ready (RD} OFF

ON
Trouble (ALM} OFF

ON
Automatic/manual selection OFF OFF{For manual operation)

{DIO) ON

. ON
Zeroing (DI2) OFF __l_ _________________________ |
ON —*+ 5ms or longer

OFF

ON
Rough match(CPO) e _____.

a4--
'
1

§

In position{PF)

ON
Zeroing completion(2P) OFF

L Lhe B

R [ R T
7 R DR

R LT LT T
'
)
'
'
'
La-]-
]
'
'
'
'
]
i
.
1
'

Servo motor speed .
Zerging

C

Encoder Z phase

|

Proximity dog

OFF g----- d-fermeree- J—I- --------------------------
Smsor, / &
Forward rotation start(ST1) ON tonger |
OFF

ON Forward rotation jog

of o . 1
Reverse rotation jog

B " LR Sy ey,

R P [ I ——

|

Reverse rotation stan(ST2)
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{2) Manual pulse generator operation
{a) When option card (MR-H-D01) is not used
Set any of 1 to 3 in parameter No. 30 as indicated below to make operation from the manual pulse
generator valid. Select the pulse multiplying factor of the manual pulse generator at this time.

Parameter No.30 *Machine feedrate per revolution of

E] El El El manual pulse generator in metric
T

system
Setting Manual Pulse Generator *Moving Distance/Number of Revolutions
0 | Not used
1 Used/pulse 1-time multiplication selected 100um
2 | Usedfpulse 10-time multiplication selected 1mm
3 |Used/pulse 100-time multiplication selected 10mm

Turn the manual pulse generator (MR-H-DPO1) to rotate the servo motor. The turning direction of
the manual pulse generator corresponds to the rotation direction of the servo motor as listed below:

Tuming Direction of Parameter No. 2
Manual Pulse Generator m{m]]w] a010 aoOz0 jm|micim|
Forward rotation CCW cwW cew oW
{address increase) (address increase) (address decrease) (address decrease)
CwW CCW CW CCW

Reverse rotation ’
(address decrease) (address decrease) (address increase) {address increase)

Manual pulse generator

Forward rotation Forward rotaﬁogv
(CCow)
(b) When option card (MR-H-D01) is'used

The pulse multiplying factor of the manual pulse generator can be changed by using pulse
multiplying factor selection in parameter No. 65 and the pulse multiplying factor selection signals
(D120, DI21) of the MR-H-DO01. Set any of 1 to 4 in parameter No. 65 as listed below to make
operation from the manual pulse generator valid.
Parameter No. 65

*Machine feedrate per revolution of
EDEI manual pulse generator in metric
T system
Setting Manual Pulse Generator "Feed Distance/Number of Revolutions
0 [Notused
1 |Used/pulse 1-time multiplication sefected 100um
2 {Used/pulse 10-time multiplication selected Tmm
3 |Used/pulse 100-time multiplication selected 10mm
4 |Used/pulse multiplication selected extemally

Set OO4L10 in parameter No. 65 to set the pulse multiplying factor externally. Relationships
between the multiplying factors and pulse multiplying factor selection signals are listed below:

L Pulse Mulliplying Factor Selection Signals
Multiplying Factor
Di21 DIZ20
1 time OFF OFF
10 time QOFF ON
100 time ON OFF

Turn the manual pulse generator to rotate the servo motor. The turning direction is as indicated in
(2), (a) of this section.
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0

To erase the command remaining distance after a temporary stop, keep DIO on for 5ms or longer on
the leading edge of PF after the temporary stop. Switching the automatic mode to the manual mode
erases the remaining distance. To start positioning operation anew, switch on the start signal
(S8T1/8T2) after CPO has switched on.

The following timing chart shows operations performed after power-on and zeroing completion:

ON

Servo on(SON)

Ready(RD)

Trouble{ALM)

Automatic/manual operation ON _l_J

mode selection(DIO) OFF  —-==-=-mommmmooomssemomm oo oo r—t

ON ) 1 .Bms orlonger
i

Zeroing mode selection (D12) " Remaining distance clear

OFF
ON

OFF  <-=-==-m-m--- c e omomme 4 O EIOIEELEEEES
ON

In position(PF)

Rough match(CPO)

Zeroing completion(ZP) ON v
OFF || smrmmmmsmmns 14

T
]
i
i
i
1
i
t
%
]
1
1
1
]
]
L
i
o T PR
T
]
1
t
t
]
]
1
1
b

%

M code :
ON :
/ Position block No. 5 < Position block No. 3
Position block No. OFF T
(bin3bit or 8bit)

Position
block
No. 3

]
4
[]
1
4
i
¥
1
1
'
!

Servo motor speed

ON

Forward rotation start(ST1)
OFF

T top(DH) O ,
emporary sto
porary stop OFF .

Note: Switching DIO off outputs "0".
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e .. __________________________________________________ ]

3.4.4 Automatic operation mode

Set the operation mode select signals (DI10,D12) as Listed below.

Operation Mode Select Signal ON/QFF
DIO ON
D12 OFF

(1) Positioning operation according to point table
(a) Setting of position block data
By setting parameter No.2, either absolute command positioning or incremental command

positioning can be selected.

Parameter No.2

CEE]
1

Set Value Positioning Method
1 Incremental command positioning
2 Absolute command positioning

The number of position blocks that may be set is 8 (position block numbers 0 to 7) as standard, or
256 (position block numbers 0 to 255) when the option card (MR-H-DO1) is used. Select it in
parameter No.65.

Parameter No.65

LM
—

Set Value Number of Position Blocks
0 8 points standard
3 Option card is used

For absolute command positioning, set JOO2 in parameter No.2.
Using the parameter unit, set the position data (absolute value), M code and speed block number in
the position block. (Refer to the next table.) For the position block setting method, refer to Section

3.5.1.
. Position data
Position block No. L M code Speed Block No.
(Absolute position}

0 20000 1 1
1 -100 2 1
2 500 0 2

T(255) 12000 0 8

Iltem Description

Target position to be reached

Code 0 to 2 output during operation

(0 to 99 when the MR-H-D01 is used)

Speed block number 110 8

When speed block number 0 is set, the corresponding position block number is invalid,

Position data

M code

Speed block No.
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RV s ]

The unit ({mm], [inch]) and input range of the position data (absolute value) can be changed by
setting parameter No. 4.

If positioning is performed with the setting made in excess of that input range, absolute position
counter warning (ALE3) occurs. If power is switch off, then on in that status, the position cannot be
restored properly.

Parameter No.4

0L
-

S?é¥|\a/:;]e Input Range{mm or inch)
0 -999.999 to +299.999
1 -9999.99 to +9999.9%
2 -99999.9 to +99999.9
3 -989999 to 4999999
Set Value Unit
0 mm
1 inch

For the absolute position detection system, the setting range is as given in Expression 3.2

Number of encoder pulses x 32767 x e

Number of enceder pulses : 8192P/rev or 16384P/rev

CDV : Parameter No.6 {glectronic gear)
CMX : Parameter No.5 (electronic gear)
ST™M : Lowest digit of parameter No.4/ (trdvel magnification)

If the result of Expression 3.2 dose no fall within the range of STM, the input range is as set in STM
(parameter No.4).

For incremental command positioning, set OO in parameter No.2.

Using the parameter unit, set the position address (increment), M code and speed block number in
the position block of the position data.

ition data
Position block No. Position M code Speed Block No.
(increment} :
0 20000 1 1
1 15000 2 1
2 500 0 2
T(255) 12000 0 8
ltem Description
Position data Incremental value of servo motor
M code Code 0 to 2 output during operation
{0 to 99 when the MR-H-D01 is used)
Speed block ber 1to 8
Speed block No. pee Pumoer . X .. . .
When speed block number 0 is set, the corresponding position block number is invalid.
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The unit ((mm], {inch]) and input range of the position data (increment) can be changed by setting
parameter No.4

Parameter No.4
T_ 1
Set Value .
(STM) Input Range{mm or inch)

0 0 to +999.999
1 0 to +99899.99
2 0 to +99999.9
3 0 to +999999

-Set Value Unit
0 mm
1 inch

(b) Setting of speed block data
By setting parameter No.3, either the linear or S-shaped acceleration/deceleration pattern can be
selected. The number of speed blocks that may be set is 8 {speed block numbers 1 to 8).
Parameter No.3

LI
=

Set Value | Acceleration/Deceleration Pattern
0 Linear acceleration/deceleration
1 8-shaped acceleration/deceleration

For linear acceleration/deceleration pattern) set OO0 N parametér No.3.
Using the parameter unit, set the servo motor speed, acceleration time constant and deceleration
time constant in the speed block. (Refer to the table on the right.)

Speed Block No. Speed (rfmin) Acceleration'Time Constant {ms) Deceleration Time Constant {ms)
1 2000 220 20
2 500 1G0 50
3 1200 50 55
8 1500 20 30

For the speed block setting method, refer to Section 3.5.

ttem Description
Speed ) to max. speed r/min
0 to 20000ms
The acceleration and deceleration time constants set should be the lengths of time (ms)
required for the servo motor to rise to and fall from the rated speed, respectively.

Acceleration/deceleration
time constant

----- Rated speed

Servo motor speed

_—b
Time

Accelaration Daceleration time
time constant constant
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For S-shaped acceleration/deceleration pattern, smooths the rise and fall of servo motor rotation.
Set OOO1 in parameter No.3.

Using the parameter unit, set the servo motor speed, acceleration/deceleration time constant and S-
shape time constant in the speed block. The acceleration time constant is equal to the deceleration
time constant.

Speed Block No. Speed (r/min) Acceleration Deceleration Time Constant (ms) | S-Shape Time Constant (ms)
1 2000 1000 100
2 500 1500 200
3 1200 1200 100
8 1500 2000 200
itemn Description
Speed 0 to max. speed r/min
A - -
_cceleratlonldeceleratlon 0 to 20000ms
time constant
S-shape time constant 100 to 450ms
pett Set the S-shape time constant to 10-20% of the acceleration/deceleration fime constant.

o 2o ~:-- Rated speed
2 T ‘
& 0o :
@ [ ) 1
§ o ; i Low-speed
=) Lok emmymmme Fesal operation
2 ST I W
(o] [} i i
s noo :
[0 " 1 1
Bl |

LSy —

O » Time
Acceleration/Deceleratic $-Shape time ]

Time Constant Constant

When the setting of each point table is complete, use the position block select signal (3-bit DEC, JFS,
STP as standard) to select the position block number used for positioning. The relationship between
the select signal and position block number is as listed below.

Standard (8 positions)

" STP JFS DEC
Position Block No. - - -
bit2 bitt bit)
0 0 0 0
1 0 G 1
2 0 1 0
7 1 I 1
3-bit binaxy  0: Any terminal-3G OFF 1: Any terminal-SG ON
MR-H-D01 used {256 positions)
DIO7 | DIO6 | DIOS | DI04 | DI03 | DIo2 | DiO1 DIOO
Position Block No. bit7 bit0
i i it4 bit bit2 bit1
(MSB) bité bits bit it3 i i (LSB)
0 0 0 0 0 0 0 0 1]
1 0 0 0 0 0 0 0 1
2 0 ] ] [ 0 0 1 0
255 1 1 1 1 1 1 1 1
8-bitbinary  0: Any terminal-5G OFF 1: Any terminal-SG ON
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3. POSITIONING SYSTEM

For absolute command positioning, switch the forward rotation start (ST1) on to rotate the servo
motor to the present position. The rotation direction of the servo motor depends on the setting of
parameter No.2. At this time, the reverse rotation start (ST2) is invalid.

Parameter No.2

CICIE]

For incremental command positioning switch on the forward rotation start (ST1) or reverse rotation
start (ST2) to rotate the servo motor to the present position. The rotation direction of the servo
motor depends on the setting of parameter No.2. The relationship between the set value and servo
motor rotation is as listed below.

Set Value

Servo Motor Rotation Direction

0

+ position data for CCW rotation
- position data for CW rotation

+ position data for CW rotation
- position data for CCW rotation

Parameter No.2

L]
T

Set
Value

Servo Motor Rotation Direction

ST1:CN

ST2.0N

CCW rotation
{Current value
increass)

CW rotation
(Current value
decrease)

CW rotation
(Current value
increase)

CCW rofation
(Current value
decrease)

CCW rotation
{Current value
decrease)

CW rotation
{Current value
increase)

CW rotation
{Current value
decrease)

CW rotation
{Current value
increase)
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M

Shows operation performed after power on and zeroing completion.

Sarvo-ON(SON)

Ready(RD) ©
AR

Trouble(ALM)

Automatic/manual ON
selection({DI0} OFF = oo mm e e e o e e m— e e -

O
Zeroing (BI2)

| itton {PF) ON
n SIton
posit OFF e L \\ !

Rough match
(CPO) OFF  —------=unev

Zeroing completion !
ZP) OFF  —-m-mmmmmee- i

4
e
o

R arrres

M code

1 1
1 1
1 1
1 1
1 1
1 [l
1 1
i

1 ]
1 "
) ]
""""""" r====°-r
[ ]
T T
1 ]
' i
] 1
[ 1

/

Position block No.4 X Position block No.0_ ! ! X _Position block No.5

IS P e -
t
r
3
[
]
’
]
]
t
]
L)
]
i
L RPN NN
]
B LAY Ly TP
]
1
1
1
1
1
1
1
1
1
]

Position block No.

! )
5Sms or more!

Position
Servo motor speed block No.4

: . !
10ms|—+—+
o+ 3ms or less orless |
Sms or more E
Forward rotation ON ' :
start(ST1) OFF YV, :

; Position block No.0 : Remaining
s j distance

5mSs o e5s —si—ie—

Temporary stop ON ﬂ
(DI1) OFF
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(2) Positioning operation under digital switch position command
This operation reguires the option card (MR-H-DO01) and digital switch (MR-DS60). For wiring, refer to
Section 3.2.3.

Set 1E111 in parameter No.65.

Parameter No.65

Hann

Jj - BDC 3 digits x2 input is selected.
External speed block No.
select switch is valid.
Digitaf switch is selected.

By setting parameter No.2, either absolute command positioning or incremental command positioning
can be selected.

Parameter No.2

LI
L

Set Value Positioning method
1 Cremental command positioning
2 Absolute command positioning

For absolute command positioning set CJOMO2 in parameter No.2.

Using the digital switch (MR-DS60), set the position data (absolute value). The unit ([mmj},[inch]) and
input range of the position data (absolute value) can’be changed by setting parameter No.4.

Parameter No.4
T 1T
Set Value .
(STM) Input Range(mm or inch)

0 -999.999 to +999.999
1 -9999.99 to +9999.9%
2 -99999.9 {0 +99999.9
3 -899999 to +890999

—Set Value Unit
0 mm
1 inch

The input range of the absolute position detection system is as indicated in Section 3.4.4 (1).
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b

Use the speed select signal (3 bit, DI17, DI18, DI19) to select the speed block. The relationship between
the speed select signal and speed block number is as listed on the below. Switch the forward rotation
start (ST1) on to rotate the servo motor to the present position. The rotation direction of the servo
motor depends on the setting of parameter No.2. Refer to (2), Section3.4.3.

8 speed selection '

DI19 D8 D7
Speed Block No. bite bit1 bitd
{MSB} {LSB)
1 0 [1} 0
2 0 0 1
3 0 1 0
8 1 1 1
3-bit binary 0: Any terminal-SG OFF 1: Any terminal-SG ON

Shows operation performed after power on and zercing completion.

Servo-on(SON) 8':':

ON
Heady‘ HD)

ON
Troble(ALM}
OFF

. ON
Automatic/manual selection

(Dio) OFF

Zeroin

In position{PF) N
n position
p ( OFF _____________ . e e e oo -

ON
Rough match(CPO)
OFF

eromng completon P .

Digital switch position Absolute value 2

data (absolute valug)

P . L]

Servo motor speed
3ms or more

5ms or more
5ms or more

Forward rotation
start{ST1)
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For incremental command positioning, set [ICO1 in parameter No.2.
Using the digital switch (MR-DS60), set the position data (increment). The unit (fmm],[inch]) and input
range of the position data (increment) can be changed by setting parameter No.4.

Parameter No.4

00
-

S‘?ts_\g:‘/:;‘e Input Range(mm or inch)

0 0 to +999.999
1 010 +2999.99
2 0 to +99999.9
3 0 to +99999%

- Set Value Unit
0 mm
1 inch

Switch on the forward rotation start (ST1) or reverse rotation start (ST2) to rotate the servo motor to
the preset position. Select the speed block as in the above-mentioned absolute command. The rotation
direction of the servo motor depends on the setting of parameter No.2, as in the point table.

Shows operation performed after power on and zeroing completion.

Servo-on(SON)

Ready(RD)

Troble(ALM)

Automatic/manual selection ON
(DI0) OFF 2 =i mm = s A g r mmmm o m s s o e e

Zeroing(DI2)

In position(PF)

Rough match(CPO)

Zeroing completion{ZF}

O
T
M

'

'

'

'

'

:

AN
1

1

'

t

t

'

\

t

'

'

'
R
P

[y
el

i
.
ncrement value 2

Digital switch position /ncremén
address (increment value) ! V

1
t

T
'
]
]
1
]
1
'
]
4
'
2

"
3ms orless

1

5ms or.’

Forward rotation ¢+ more
start(ST1) OFE

!
Reverse rofation ON ‘ \ ]__._l

start(ST2) OFF

Servo motor speed '
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(3} Positioning operation under programmable controller position command
This operation requires the option card (MR-H-DO1). For wiring, refer to Section 3.2.4. The relationship
between the position data and strobe signal is as in (13), Section 3.3.3.
By setting parameter No.2, either absolute command positioning or incremental command positioning

can be selected.

Parameter No.2
1
Set Value Positioning Method
1 Incremental command positioning
2 Absolute command positioning

For absolute command positioning, set OOO2 in parameter No.2.

Set 0001 in parameter No.65.

Select the input range and speed block number of the position data as in Section 3.4.4, (2).

Switch the forward rotation start (ST1) on to rotate the servo motor to the preset position, The rotation
direction of the servo motor depends on the setting of parameter No.2. Refer to (2), Section 3.4.4.
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Shows operation performed after power on and zeroing completion.

Servo-on(SON)

Ready(RD}

Troble(ALM)

Automatic/manual selection ON
(D10} OFF - -m e oo e i

Zeroing(D12)

In position(PF) S?F _______________________________ l { _\] [

ON
Rough match{CPQ)
OFF --------r-mmmmcccreaaanennan

ON :
OFF wmemmmemssss oo ;

Position data {absolute value} Valid

lower 3 digits request (DOO05) Invalid ——L
Position data {absolute value) Valid
upper 3 digits request (DO04) |nvalid

Zeroing completion (ZP)

il My

: awer 3 digisy Upper 3 digits 4
Programmable controller

position data (absolute value) Smsermore i Sms g more E T T
Strobe signal N i | | 1 /
(Di22) OFF - — T TR
Data read 23, s § |
Servo motor speed ! [ i

: 3ms or less

: «— 5ms or more ;

Bms-or.more —* '
B |

ON
orF [

Forward rotation start(ST1)
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“
For incremental command positioning set [ILJE11 in parameter No.2.

Set 0001 in parameter No.65.

The position data input range and speed block No. selection are as in Section 3.4.4 (2), (b).

Switch on the forward rotation start (ST1) or reverse rotation start (8T2) to rotate the servo motor to
the present position. For the rotation direction of the servo motor, refer to (1), Section 3.4.4

Shows operation performed after power on and zeroing cormpletion.

ON
OFF -m oot o v e e e e e oo osiiiiioooseessnooos
ON
OFF -srmmmmm o mmm oo e e
CN
OFF - - mmm s s e o rm e
Automatic/manual selection ON

(DI} O FF - e oo inv

Zeroing(D12})

Servo-on{SON)

Ready(RD)

Troble(ALM)

In position(PF) o

Rough match{(CPQO)

Zeroing completion (ZP)

Position data (incremental) Valid
lower 3 digits request (DCO5) |nvalid ___—__l__[.
Position data (incremental)  Valid

upper 3 digits request (DO04) |rwalid — 1 ________
. 20ms or more

-

Programmable controller \
positicn data {incremental) $ms ormoro s ~5ms er.mord R
. ON i ,
Strobe signal | ! | |
9 OFF - ﬁ = SRR
(D122) T
Data read : ¥
Servo motor speed — :
! 3ms or less
E — 5MS of more
ON 5ms ar more — '
Forward rotation start(ST1) OFF I |

' Bms -/
ON O Moo
Reverse rotation start(ST2 :i ]
(5T2) OFF
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3.4.5 Manual zeroing mode

POINT |

e« When using the HA-MH, HA-FH, HA-SH, HA-LH or HA-UUH series servo
motor, always rotate the servo motor one or more revolutions before starting
zeroing after power-on. You need not do this when using the HC-MF, HA-FF,
HC-SF, HC-R¥ or HC-UF series servo motor.

{1) Outline of zeroing
‘Zeroing is performed to match the command coordinates with the machine coordinates. In the
incremental system, zeroing is required every time input power is switched on. In the absclute position
detection system, once zeroing is done at the time of installation, the current position is retained if
power is switched off. Hence, zeroing is not required when power is switched on again.
The MR-H-ACN has the zeroing methods given in this section. Choose the most appropriate method for
your machine structure and application.
The MR-H-ACN has the automatic zeroing return function which executes zercing by making an
automatic return to a proper position if the machine has stopped beyond or at the proximity dog.
Manual motion by jog operation or the like is not required.

(a) Manual zeroing types
Five manual zeroing types are available, Choose the optimum zercing according to the machine type,

ete.
Type Zeroing Method Features
With deceleration started at the front end of a General zeroing method using a proximity dog.
proximity dog, the position where the first Repeatability of zeroing is excellent and the
) Z-phase signal is given past the rear end of the dog| machine is less burdened.
Dog type zeroing , . . -
or a motion has béén'made over the zéro shift Used when the width of the proximity dog can
distance starting from the Z-phase signal is be set greater than the deceleration distance of
defined as a home position. the servo motor.

With deceleration started at the front end of a
proximity dog, the position where the first Z-phase
signal is given after advancement over the preset | Zeroing method using a proximity dog.

Count type zeroing moving distance after the proximity dog or a Used when it is desired to minimize the length
motion has been made over the zero shift distance | of the proximity dog.

starting from the Z-phase signal is defined as a
home position.

. . The position reached after any automatic motion is . ]
Data setting type zeroing . No proximity dog reguired.
defined as a home position.

. Since the machine part collides with the
The position where the machine stops when its P

Stopper type zeroing part is pressed against a machine stopper is
defined as a home position.

machine stopper, zeroing speed must be set to
a fully low value and the machine and stopper

strength must be fully considered.

Note: The Z-phase signal is a pulse generated once per servo motor revolution. It can be output as the encoder Z-phase output signal
{OP).
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(b) Zercing parameter
When performing zeroing, set parameter No.9 as follows:

of |
TTEC

Zeroing systgm ........................................................ 1)
0: Dog type zercing (dog rear end detection)

1: Count type zeroing (dog front end detection)

2: Data setting type zercing

3: Stopper type zeroing

4: Zero ignorance (SON position as zero)

Zeroing QIFECIHON -orrrerrerirmiinsiniiitictr it ennnes 2)
0: Address increment direction
1: Address decrement direction

Proximity dog input po|anty ..................................... 3)
0: Dog is detected when DOG-SG are opened.
1: Dog is detected when DOG-SG are shorted.

1) Choose the zeroing method.

2} Choose the starting direction of zeroing. Set "0" to start zeroing in the direction in which the address
is incremented from the current position, or "1" to start zeroing in the direction in which the address
is decremented.

3) Choose the polarity at which the proximity dog is detected. Set "0" to detect the dog when the
proximity dog device (across DOG-SQ) is opened, or "1" to detect the dog when the device is shorted.

(¢) Instructions
1) Before starting zeroing, always make sure that the imit/switch operates.
2) Confirm the zeroing direction. Incorrect setting will cause the machine to run reversely.
3) Confirm the proximity dog input polarity. Otherwise, misoperation can occur.
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(2) Dog type zeroing
A zeroing method using a proximity dog.
With deceleration started at the front end of the proximity dog, the position where the first Z-phase
signal is given past the rear end of the dog or a motion has been made over the zero shift distance
starting from the Z-phase signal is defined as a home position.

(a) Signals, parameters
Set the input signals and parameters as follows:

ltem Device/Parameter Used Description
M \ . de selecti Automatie/manual selection signal (DI0) Open DIO-SG (OFF).
anual zeroing mode selection
8 Zeroing (DI2) Short DI2.SG (ON).

Dog type zeroing Parameter No.9 O000: Dog type zeroing is selected.
Refer to (1 in thi ti d ch

Zeroing direction Parameter No.9 e.r (, ) (b? 11 this scciion and choose
zeroing direction.

. . Refer to (1 in this section and choose

Dog input polarity Parameter No.9 . (1) ® 1 ! !
dog input polarity.

Zeroing speed Parameter No.11 Set speed until detection of dog.

Creep speed Parameter No,12 Set speed after detection of dog.
Set when shifting the home position

Zero shift distance Parameter No.13 starting at the first Z-phase signal after
passage of proximity dog rear end.

Zeroing acceleration/deceleration Use the acceleration/deceleration time

. Speed block No.1

time constants constants of speed block No.1.
Add hed b ing i

Zeroing position data Parameter No.10 ress r eached by zeroing is stored
automatically.

(b) Length of proximity dog

To ensure that the Z-phase signal of the servo’'motor is generated during detection of the dog signal,
the proximity dog should have the length which satisfies formulas (3.2) and (3.3):

V td
. —

60 2

Ll Pl T A IR R I R L I R e R N (32)

L1 : Proximity dog length [mm]
V :Zeroing speed [mm/min]
td : Deceleration time [s]

TU2=2 8 A c sttt et teea et ara e aae e e e ettty (3.3)

L2 : Proximity dog length [mm]
AS : Moving distance per servo motor revolution [mm]
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{c) Timing chart
In position (PF)
Rough match {CPO)

Zeroing completion (ZP)

Servo motor speed

Encoder Z-phase pulse
(OP)

Dog (CR)

Forward rotation start (ST1)

ON
OFF

ON
OFF

ON

OFF

Speed block No. 1

Zeroing speed Speed block No. 1
Parameter No. 11 Deceleration time constant

Zaro shift distance
Parameter No. 13

Acceleration time C d
constant ™ \” P:::;:E;ENO' 12 Home position
A
. I §ms or less d,
Proximity dog Zero address
m Parameter No. 10
ON
OFF O QUL an g I
ON
OFF
ON ‘_Lr' 10ms or more

OFF

The address on completion of zeroing is the value automatically set in parameter No.10 (zeroing

position data).

(d) Adjustment

In dog type zeroing, adjust to ensure that the Z-phase signal is generated during dog detection.
Locate the rear end of the proximity dog at approximately the center of two consecutive Z-phase

signals.

The position where the Z-phase signal is generated can be monitored in "Within one-revolution

position" of "Status display".

Servo motor

Within one-revolution position

HC-MF- HA-FF. HC-UF 3000 r/min

o

4096 0

HC-SF- RF- UF 2000 r/min

8192 0

Servo motor Z

phase

Dog(CR)

0
Vs

T U

ON
OFF
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(3) Count type zeroing
In count type zeroing, a motion is made over the distance set in parameter No.14 (moving distance after
proximity dog) after detection of the proximity dog front end. The position where the first Z-phase
signal is given after that is defined as a home position. Hence, if the dog signal (CR) is 10ms or longer,
there is no restriction on the dog length. This zeroing method is used when the required proximity dog
length cannot be reserved to use dog type zeroing or when the dog signal is entered electrically from a
controller or the like.

(a) Signals, parameters
Set the input signals and parameters as follows:

Itam Device/Parameter Used Description
M 1 X de selecti Automatic/manual selection signal (DI10) Open DI0-SG (OFF),
anual zeroing mode selection
& Zeroing (DI2) Short DI2-SG (ON).
Count type zeroing Parameter No.9 A001: Count type zeroing is selected.
. Refer to (1 in this section and choose
Zeroing direction Parameter No.9 . (. ) (b? '
zeroing direction.
, Refer to (1 in this section and choose
Dog input polarity Parameter No.9 r (L) ®) l
dog input polarity.
Zeroing speed Parameter No.11 Set gpeed until detection of dog.
Creep speed Parameter No.12 Set speed after detection of dog.
Set when shifting the home position,
' tarting at the first Z-ph ignal gi
Zero shift distance Parameter No.13 starting p. a‘se signal given
after passage of the proximity dog front end
and movement over the moving distance.
Moving distance after proximity Set the moving distance after passage of
Parameter No.14 .
dog . proximity dog front end.
Zeroing acceleration/deceleration Use the acceleration/deceleration time
R Speed block No.1
time constants constants of speed block No.1.
. ' Add reached ing is stored
Zeroing position data Parameter No.10 ress' by zexoing is store
automatically.

{b) Timing chart

ON
In position (PF) OFF I

Rough match ON
(CPO) OFF
Zeroing ON
completion (ZP} oFfF

Speed block No.1
Acceleration time constant

Speed block No.1 "
Deceleration time i
constant

Creep speed

Zeroing speed
Parameter No.11 /

Zero shift distance
Parameter No.13

/Home position

Servo motor speed

' | Bms orless . !
| '"Moving distance after, Proximitydog 1 zerg' address
! proximity dog J Parameter No.10
| Parameter No.14 b
. ON : ¢ E i
e OF) " OFF T
ON y j T
Dog (CR) OFF | L |

Forward rotation ON 10ms or more
start (ST1) OFF I

The address on completion of zeroing is the value automatically set in parameter No.10 (zeroing
position data).
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(4) Data setting type zeroing
In data setting type zeroing, a motion is made to any position by jog operation, manual pulse generator
operation or the like to make a home position return, and the position reached is defined as a home

position.

(a) Signals, parameters
Set the input signals and parameters as follows:

Item Device/Parameter Used Description
Manual zeroing mode Automatic/manual selection signal (DI0) Open DIO-SG (OFF).
selection Zeroing (DI2) Short DI2-SG (ON).
Data setting type zeroing Parameter No.9 O002: Data setting type zeroing is selected.
hed by ing is stored
Zeroing position data Parameter No.10 Address ‘reac ec by zeroing 1s store
automatically.
(b) Timing chart
Zeroing CN ]
(DI2) CFF

CN “—l ]
In position (PF) OFF

Rough match ON
{CPQ) OFF

Zeroing ON
completion (ZP) OFF

Automatic/manual ON :

|

mode selection  OFF
{Di0)

Zaro address
Parameter No.10

Serve motor speed

Forward rotation ON ——_'-'——l i:| 10ms or more
start (8T1) OFF

The address on completion of zeroing is the value automatically set in parameter No.10 (zeroing
position data).

D
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(5) Stopper type zeroing

In stopper type zercing, a machine part is pressed against a stopper or the like by jog operation,
manual pulse generator operation or the like to make a home position return and that position is
defined as a home position.

(a) Signals, parameters

Set the input signals and parameters as follows:

item Device/Parameter Used Description
Manual zeroing mode Automatic/manual selection signal (DI0) QOpen DIO-SG (OFF).
selection Zeroing (DI2) Short DIZ2-SG (ON).

Stopper type zeroing

Parameter No.9

DOG3: Stopper type zeroing is selected.

Zeroing position data

Parameter No.10

Address reached by zeroing is stored
automatically.

(b} Timing chart

Automatic/manual selection
(DI0}

Zeroing (DI2)

Torque limit (D11)

Servo motor speed

Rotation start (ST1)

Zeroing completion (ZP)

Limiting torque (CPO)

Manual operation mode

Zeroing mode

ON
OFF
ON
OFF :
ON :
OFF H I_
Home -
Motion to stopper positio_y E;g;g:ftﬁ: f 3 dress
; /StopperZ]
ON ; |
OFF
OFr 2\
/ t__ Home position determined
ON f
OFF

The address on completion of zeroing is the value automatically set in parameter No.10 (zercing

position data}.
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{6) Automatic zeroing return function
If the current position is at or beyond the proximity dog in dog or count type zer¢ing, you need not
make a start after making a return by jog operation or the like.
When the current position is at the proximity dog, an automatic return is made before zeroing.

Zeroing direction . Proximity dog

/\_ﬁ /— Home position
\_/\— Zeroing start
position

At a start, a motion is made in the zeroing direction and an automatic return is made on detection of
the limit switch. The motion stops past the front end of the proximity dog, and zeroing is resumed at
that position. If the proximity dog cannot be detected, the motion stops on detection of the opposite
limit switch and AL 90 occurs.

Limit switch
Zeroing direction Proxirity dog Limit 1.8 l

/!f&?éﬂin ya
N /

start position
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3.4.6 Automatic zeroing

To define a home position (parameter No.10) by manual zeroing after power-on and then return to the
home position, use of automatic zeroing enables an automatic return to the home position at high speed. In
an absolute position system, manual zeroing is not required after power-on. Also, a second home position

can be set in parameter No.15.

After power-on, execute manual zeroing in advance.

Set the operation mode selection signals (DI0, DI2) as indicated below:

QOperation Mode Select Signal ON/OFF
DIO ON
DI2 ON

Use parameter No.11 to set the zeroing speed for automatic zeroing. Use the data of speed block No.1 in
the point table to set the acceleration and deceleration time constants. Switching the forward rotation

signal (ST1) on starts a high-speed automatic return to the home position.

Parameter No. Bescription Setting Range
0 to max. speed
11 Zeroing speed x. P
(x/min)

A second home position can be setland an automatic return/to that position performed.

Set the position address of the second home position in parameter No. 15. Switch the reverse rotation start

signal (ST2) on to start a high-speed automatic rettrn to the second home position.

Acceleration time ¢onstant
in speed block No.T\A

Servo motor speed

Zeroing-speed
Parameter No.11

Degceleration time constant
in speed block No.1

Start (ST1 or §T2) O —

Home position{parameter No.10)
or
Second home position(parameter No.15)
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3.5 Absolute position detection system

An absolute position detection system can be configured up by merely loading an absolute position data
back-up battery and setting parameter values.
You only have to make home position setting once and need not perform zeroing at every power-on.

(1) Restrictions
An absolute position detection system cannot be built under the following conditions:
1) Stroke-less coordinate system, e.g. rotary shaft, infinite positioning.
2) Operation performed in incremental value command type positioning system.

{2) Specifications

item Description
System Electronic battery backup system
Battery 1 piece of lithium battery ( primary battery, nominal + 3.6V}
Type: MR-BAT or AGBAT
Maximum revolution range Home position + 32767 rev.
(Note 1) Maximum speed at power failure 500r/min
(Note 2) Battery backup time Approx. 10,000 hours (battery life with power off)
(Note 3) Data holding time during battery 2 hours at delivery, 1 hour in 5 years after delivery
replacement
Battery storage period 5 years from date of manufacture

Note: 1. Maximum speed available when the shaft is rotated by external force at the time of power failure or the like.
2. Time to hold data by a battery with power off!
3. Period during which data can be held by the super capacitor in the encoder after power-off, with the battery
voltage low or the battery removed, or during which data can be held with the encoder cable disconnected.
Battery replacement should be finished within this period.

(3) Structure

Component Description

Controller Use standard models.
HA-LH Use a serve motor equipped with absolute position encoder (-Y).
HC-MF - HA-FF

Servo motor

. HC-SF - HC-RF Use standard models.

HC-UF

Battery MR-BAT or AGBAT

Use a standard model.

Encoder cable
When fabricating, refer to, Section 15.1.6
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(4) Qutline of absolute position detection data communication

For normal operation, as shown below, the encoder consists of a detector designed to detect a position
within one revolution and a cumulative revolution counter designed to detect the number of

revolutions.

The absolute position detection system always detects the absolute position of the machine and keeps it
battery-backed, independently of whether the general-purpose programming controller power is on or
off. Therefore, once the home position is defined at the time of machine installation, zeroing is not

needed when power is switched on thereafter.

If a power failure or a fault occurs, restoration is easy.

Also, the absolute position data, which is battery-backed by the super capacitor in the encoder, can be
retained within the specified period (cumulative revolution counter value retaining time) if the cable is

unplugged or broken.
' MR-H-ACN
Point table selection /O it Ze;gng Mdata Cls g
; circui A memory | =
signal, etc. ! s ] Current position 158
1X0 : (4] S
Position data, speed data E&ﬁ% fft S % ] § =
(current position read) Speed Detection of : &g
detection | [ position within | ¥
Baltery]MR-BATI ¥ one revolution |
Servo motor A o

3

Super capacitor

1. pulse/rev. Cumulative
revoliution counter

=73

Within one-revolution counter

High-speed serial
communication

(5) Battery installation procedure

/\ WARNING

» Before starting battery-installation on procedure, make sure that the charge lamp is
off more than 10 minutes after power-off. Then confirm that voltage safe in the
tester or the like. Otherwise, you may get an electric shock.

POINT |

directly by hand.

The internal circuits of the controller may be damaged by static electricity.
Always take the following precautions:
» Ground human body and work bench.
» Do not touch the conductive areas, such as connector pins and electrical parts,

1} Open the terminal block cover and switch window. (When the model used is the MR-H500ACN or

more, also remove the front panel.)
2) Install the battery in the battery holder.

3} Install the battery connector into CN5 unit it clicks.
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(2) MR-H10ACN to MR-H350ACN

Fanlnbtluis

Z
]
'

L Y

Open the terminal

hlock cover |:|

q
e

Open the switch window, fit the battery,
and insert the plug into CNS.

(b) MR-H500ACN,MR-H70CACN

= J | o
i p 1
1] - ] g
Remove two screws an 0
n the front panel Front "= ] —
ope : panel
y, e D | !

REEOEERREEN

Open the switch window, fit the battery,
and insert the plug into CNS.

(c) MR-H11KACN to MR-H2ZKACN

CI 0L

' = ' CN5
Remove four screws and .', p \:
open the front panel and ' g
terminal block panel. Front [ 1|2
panel |:> =L =
b :
[OHO
=
N, Terminal\% =2
block panel Fﬂrﬂ

Open the switch window, fit the battery,
and insert the plug into CN5.
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(6) Parameter setting
Set parameter No. 3 as indicated below to make the absolute position detection system valid.

Parameter No.3

aann

J B Selection of absolute position detection system
0: Incremental system
1: Absolute position detection system
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3.6 Point Table Data Setting Procedures

(1) Position block data
(a) Position block data input

Step Parameter Unit Operation Parameter Unit Screen
Press [PARAM/DATA] (call the data setting mode screen). s 2 S‘“ m ;f ::k A
1) |Press [A}[V] to select the block to be set (select the position block). Spe ed Block
Press [J] to define the block to be set (select the position block). Edit :HELP v
Press [ES] and [35] on the ten-key pad to specify the position block number to be BI < }:[:0'3 .set>
oc 0.
2) |set (for 85).
Press [] to define the position block number to be set. Read:+’
8§5—+12345.0 A
3 Press [4]/[¥] to specify the position block number to be set (for 85). 86 78%01.2
Press [J] to define the position block number to be set. 87 34567.8
88 80123.4
On the data list screen, press [A]/[V] to select the data field into which data is 85 Pos.Bloc A
8 to be input {(select the position). —+Pos 123456
Pre% [J] to define the data field intc which data is to be input (define the hsn pCeoeddeN o 62 v
position).
On the input screen, press [7], [£8], ['5TE%s] and [¥9] on the ten-key pad to 85 Position
s 12345.6
5) |enter position data (for 78.9).
Press [.1] to write the position data and press [CAN] to proceed to step 6), Write: mm
On the data list screen, press [A]I[V] to select the data field into which data is 85 Pos Bloc
to be input (select the M code). Pos 78.8
6) : i i . —+Mcode 68
Press [J] to define the data field into which data is'to be'input (define the M S 4N 5
ee o
code). p
On the input screen, press [£5) and [0] on the ten-key pad to enter the M code 85 Mcod ‘Z o
7 | (for 50).
Press [] to write the M code and press [CAN] to proceed to step 8). Write: el v
On the data list screen, press [A]/[V] to select the data field into which data is 85 Pos.Bloc A
8) to be input (select the speed number). Pos 78.9
Press [] to define the data field into which data is to be input (define the speed Mcode 50
+Speed No 5 ¥
number),
On the input screen, press [2] on the ten-key pad to enter the speed number (for
2. 85 Speed No A
5
9) | Press [J] to write the speed number.
i Position block input complete | Write:«) v
Press [CAN] twice to return to step 6).
85 Speed No A
10) If the key pressed is wrong, press [STOP/RESET] to return to the input screen, 5
CAN] to return to the data list ) 9
or press [CAN] to return e data list screen Etror:RST W
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(b) Speed block reference
The speed block settings can be referred to during position block input, but cannot be input.

Step Parameter Unit Operation Parameter Unit Screen
On the position block screen 5Speed Block A
Speed 2000. 0
1) }Press [SHIFT] and [3] to move to the speed block reference screen. Acc 20000
Press [M)/[¥] to select the block to be set (select the position block). Dec 20000 w

85 Pos.Bloc F

—+Po 12345.
2} |Press [CAN] to move to the position block data input selection screen. M cso de 8 56 g

SpeedNo 5 w
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(¢) Teaching
Teaching can be used for absolute command positioning.
Switch the automatic/manual operation mode signal (DI0) off and the zeroing signal (DI2) off to
select the manual operation mode, and use the parameter unit to perform teaching in the following

procedure:

Step Parameter Unit Operation Parameter Unit Screen

Press [PARAM/DATA] (call the data setting mode screen). - ; i : tm g ?oe:k A

1) |Press [A}{V] to select the position block. Speed Block
Press [f] to define the position block. Edit :HELP v

Press [¥8] and {B5] on the ten-key pad to specify the position block number to 51 < T(ONS .set>
2) | be set (for 85). ¢ o
Press [J] to define the position block number to be set. Read:«!

<Pos.set>
Block No.
3) |Ifthe key pressed is wrong, press [STOP/RESET] to return to step 2). ock o 300

Error:RST

85— 12345.0 A
Press [A)[¥] to specify the position block number to be set (for 85). 86 78901.2

4
) Press [J] to define the position block number to be set. 87 34567.8
88 90123.4 v
Press [SHIFT] and [1] to switch to the teaching screen. o 85 T19233°4h5 . A
5) |Press [A)/[¥] to select the position block number in which teaching'is to be °s ( )
performed. Write: « mm W
| Manual operation |
By jogging (use ST1, 3T2) or using the manual pulse generator, move the 35 Teach A
6 machine to the target position. Pos 12345.6
Press [] to define the position data to be set (define 8570.0). . @ 8570 0y
. Write: « mm ¥
Write complete
Press [SHIFT] and [3] to return to step 5).
85 Teach A
Pos 8570.0
G 205 3§

Pro2 Mis.Set W

Ty |If the key pressed is wrong, press [STOP/RESET] to return to step 6).

85 Teach A
Pos 8570.0
( 1.8)

oT Er.:RST ¥
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(2) Speed block data input

Step Parameter Unit Operation Parameter Unit Screen
Press [PARAM/DATA] (call the data setting screen). ;i:t m ;?oe:k A
1) |Press [M)/[¥] to select the block to be set (select the speed block). S Spe ed Block
Press [1] to define the block to be set. Edit tHELP v
Press [25] on the ten-key pad to specify the speed block number to be set (for 8| < ?( pNe ed set>
oc o.
2) |5). 5
Press [] to define the speed block number to be set. Read: «J
<Speedset>
. Block No.
3) {If the key pressed is wrong, press [STOP/RESET] to return to step 2). 9
Error:RST
<Speed set> A
8 Press [A]/[V] to specify the speed block number to be set (for 5). 5—2000.0
Press [] to define the speed block number to be set. 6 1000.0
7 3000.0 v
On the data list screen, press [A}/[V] to select the data field into which data is 5 SpeedBlock A
5 to be input ( select the speed). —Speed 2000.0
Press [J] to define the data field inte which data is/to be input (define the Acc 100090
Dec 10000V
speed).
: E 5 Ref.Speoed A
On the input screen, press [3] [0] [0] [0] on the ten-key pad to enter the speed 20000
8) |(for 3000r/min).
Press [] to write the speed and press [CAN] toproceed to step 7). Write :¢«J r/min¥
On the data list sereen, press [A]/[W] to select the data field into which data is 5 SpeedBiolck A
2 to be input (select the acceleration time constant). Speed 3000.0
Press [J] to define the data field inte which data is to be input (define the —*+Acc 20000
o Dec 20000 Y
acceleration time constant).
On the input screen, press [1] [A4] [35] [06] [D’T] on the ten-key pad to enter 5 Acc time ry
the acceleration time constant (for 14567msec). 20000
8) : N
Press [.J)] to write the acceleration time constant and press [CAN] to proceed to
Write:e! msec V¥
step 9).
On the data list screen, press[A]/[W] to select the data field into which data is 5 GpeedBlock A
9 to be input (select the deceleration time constant). Speed 3000.0
Press [J] to define the data field into which data is to be input (define the Acc 14567
L ~—+Dec 20000 Y
deceleration time constant).
On the input screen, press [1] [*4] [25] [©6] [*7] on the ten-key pad to enter
the deceleration time constant (for 14567msec). 5 De Z ()t(i)ngg A
10) | Press [] to write the deceleration time constant.
Speed block input complete Write:e! msec V¥
Press [CAN] twice to return to step 4).
5 Dec time A
If the key pressed is wrong, press [STOP/RESET] to return to the input 20000
S -
screen, or press [CAN] to return to the data list screen, :
: Error ;RST v
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(3) Data copy
This function reads the point table data (position blocks, speed blocks) of the MR-H-ACN to the

parameter unit and writes them from the parameter unit. By using this function, data can be read once
to the parameter unit and then copied to the other MR-H-ACN.
(a) Data read

Reads data from the MR-H-ACN to the parameter unit.

Step Parameter Unit Operation Parameter Unit Screen
<Set mode> A
Press [,PA.RAM/:DATA]. = Pos. Block
1) |Press [SHIFT] [3] (position data copy initial screen). SpeedBlock

Edit :HELP v

Press [CAN] to return to the previous screen.

<DATACOPY> A
- READ

WRITE

COMPARE v

Press [A)/[V] to specify the mode (specify).
2) |Press [] to define the mode.
If the key press is wrong, press [STOP/RESET] or [CAN] to return to step 1).

<DATA COPY>

Read ?
Yes:
No:RST

<DATA COPY>

5 |Read complete
Press [CAN] to return to step-1}. Mode sel.:CAN
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(b) Data verify
Verifies the data in the parameter unit with that in the MR-H-ACN.
Step Parameter Unit Operation Parameter Unit Screen
<Setmode> A
Press [PARAM/DATA]. >Pos. Block
1} |Press [SHIFT] [3] (position data copy initial screen). SpeedBlock

Edit ‘HELP v

Press [CAN] to return to the previous screen.

<DATA COPY> 4
- READ

WRITE

COMPARE A4

Press [A]/['] to specify the mode (specify).
Press [.)] to define the mode. <DATA COPY>

Not Power Off

2)

<DATA COPY>

5 | e complete] | COMPLETE

Press {CAN] to return to step 1). Mode sel . :CAN

<BATA COPY>
Compare Er.

[ When incorrect data exists in the data verified | ErrorNo.:SFT
Mcode sel.:CAN

Press [SHIFT] to check incorrect; data numbers. [SHIFT]

4) |When incorrect data overflows a single screen, press [A)/{V¥] to

switch to the preceding/next screen. | R

Er.Data No. A

PO10OP PO10OS
Press {CAN] to return to step 1). POSOMP185M

P185S S002v V¥

Error number make-up

HEEEN
—I_— Data item
Block number Position Block Speed Block

P | Position V | Speed

M M code A | Acceleration
Data block identification time constant
P: Position block S | Speed number | D | Deceleration
S: Speed block time constant
8 | S-shape time
constant
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(c) Data write
Writes the data in the parameter unit to the MR-H-ACN.

Step Parameter Unit Operation Parameter Unit Screen

P ATAL <Setmode> A

ress [PARAM/DATA] o SPos. Block
1) |Press [SHIFT][3] (position data copy initial screen). SpeedBlock
Press [CAN] to return to the previous screen. Edit :HELP v
<DATACOPY> A
2) Press [A)/[V)] to specify the mode (specify). —-READ
Press [.] to define the mode. WRITE
COMPARE v
<DATA COPY >
3) When write is inhibited
Press [CAN] to return to step 1). S O N Ll
Press "CAN"
<DATA COPY>
Write ?
Yes: Jd
. No:RST
8 Press [.] to execute write.
Press [STOP/RESET] to stop write and return to'step 1). <DATA COPY >
Not Power Off
<DATA COPY>
5 Write complete
Press [CAN] to return to step 1}l
—Power Off
ErrorNo.:SFT
[ When incorrect data exists in the data written | Right Data
1. Press [J] to write only the correct data. Write ;““ 5 Flé .
6 2. Press [STOP/RESET] to stop write and return to step 1). [SHIFT] o:

3. Press [SHIFT] to check incorrect data numbers.
When incorrect data overflows a single screen, press AV to » POOOP POO1P
switch to the preceding/mext screen. S001V S001A

S1010 So02v VW

Error number make-up

—I; Data block identification | P

Block number Position Block Speed Block
Psition V| Speed
P: Position block M1 M code A | Acceleration
S: Speed block time constant
S | Speed number | D | Deceleration

time constant
S | S-shape time
constant
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(4) Point table data edition
(a) Position block data insertion
Inserts data into the specified position block on a block basis.

Step Parameter Unit Operation Parameter Unit Screen
<Setmode> A
Press I_I’ARAM/DATA]. —=Pos. Block
1) [Press [HELP] (position block edition initial screen). Speed Block

Press [CAN] to return to the previous screen. Edit ‘HELP W

<Pos. Edit> A

. . —21INSERT
2 Press [A]/[¥) to specify the mode (specify). DELETE
Press [] to define the mode (define). v
<Bleock Ins,>
Press [2] [5] [0] on the ten-key pad to specify the block number into which data Block No.
3) |is to be inserted (for No.250).

Yas:, g No:RST

Press [J] to execute insertion.

<Block Ins.>

Inserting
Not Power Off

| During insertion |
4) |Data in block No.250 is shifted to INo:1 and No!250is vacated.

On completion of insertion, the positioning address list sereen is displayed. g g 3_’ 2890 (1) : g A
252 34567.8
253 90123.4 V%
<Block Ins.>
- - P - Block No.
5) | When insertion cannot be performed (outside the block number setting range) l 300
Press [STOP/RESET] to return to step 3). Error:RST

- - <Block Ins.>
[ When the data of the last block will be deleted by executing insertion | No. 258 Delete

6) |Press [J] to return to step 3).
Press [STOP/RESET] to execute insertion.

Yes:d No:RST
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Concept of data insertion

When inserting data, data in and after the block where data is to be inserted is shifted to the following
blocks. When any unused blocks exist in block No.s 0 through 255, the data of the first unused block is
deleted and data is shifted to that block. The data of the following unused blocks and subsequent used
blocks are not shifted. When data exists in all blocks, block No.255 is deleted.

Example: When inserting the following data into block No.002

Position Data Mcode | Speed Block No.

1150.0 00 05
Before insertion After insertion
Position | Position M Code Speed Position | Position M Code Speed
Block No. Data Block No. Block No. | Data Block No.

000 1000.0 00 01 Data 000 1000.0 00 01

001 1100.0 00 01 inserted 001 1100.0 00 01

002 1200.0 00 02 —_— 002 1150.0 00 05

003 1300.0 00 03 003 1200.0 00 02

004 1400.0 00 04 004 1300.0 00 03

005 1500.0 00 02 005 1400.0 00 04

006 0.0 00 00 006 1500.0 00 02
Unused

007 0.0 00 00 Unused 007 0.0 00 00
blocks

008 0.0 00 00 blocks 008 0.0 00 00

009 2000.0 00 01 009 2000.0 00 01

010 2100.0 00 01 010 2100.0 00 01

011 2200.0 00 02 011 2200.0 00 02

255 2200.0 00 02 2565 2200.0 00 02

Data is shifted down to position block
No.007 and one unused position block is
deleted.

Data in and after position biock No.007
remain unchanged.

3- 66



3. POSITIONING SYSTEM

(b)

Position block data deletion
Deletes the position data of the specified position block number.

Step Parameter Unit Operation Parameter Unit Screen
Press [PARAM/DATA]. <Setmode> A
. L —Pos. Block
1) |Press [HELP} (position block edition initial screen). Speed Block
Press [CAN] to return to the previous screen. Edit :HELP v
<Pos. Edit> A
2 Press [A/[V] to specify the mode (specify). INSERT
Press [] to define the mode (define). —DELETE v
Press [2] {5] [0] on the ten-key pad to specify the block number from which ;?012: kN[; ol.>
3) |data is to be deleted (for No.250). '
Press [J] to execute deletion. Yes:a No:RST
<Block Del.>
! During deletion | Deleting
The data of block No. 250 is deleted, the data from No. 251 on are shifted up Not Power Off
4) .
one place, and No. 255 is vacated. 25 0o 3000.0 A
On completion of deletion, the positioning address list screen is displayed. 251 4000.0
252 5000.0
253 6000.0W
<Block Del.>»
5 I When deletion cannot be performed (putside the block numbersetting rarige) | Block No.
Press [STOP/RESET] to return to step 3)
Error:RST
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Concept of data deletion

When deleting data, data in and after the block where data is deleted is shifted to the preceding blocks.
When any unused blocks exist in block No.s 0 through 255, an unused block is added and data before that
additional unused block is shifted.

The data of the unused blocks and subsequent used blocks are not shifted.

When data exists in all blocks, an unused block is added to block No.255.

Example: When deleting the data of block No.002

Before deletion After deletion
Position | Position M Code Speed Position | Position M Code Speed
Block No.! Data Block No. Block No. | Data Block No.
Data to be 000 1000.0 00 01 000 1000.0 00 01
deleted 001 1100.0 00 01 001 1100.0 00 01
002 1150.0 00 05 002 1200.0 00 02
003 1200.0 00 02 003 1300.0 00 03
004 1300.0 00 03 004 1400.0 00 04
005 1400.0 00 04 005 1500.0 00 02
006 1500.0 00 02 006 0.0 00 00
Unused
Unused 007 0.0 00 00 blocks 007 0.0 00 00
blocks 008 0.0 00 00 008 0.0 00 00
009 2000.0 00 01 009 2000.0 00 01
010 2100.0 00 01 010 2100.0 0o 01
011 2200.0 00 02 011 2200.0 00 02
255 2200.0 00 02 255 2200.0 00 02
One unused position block (No.006) is
added.

Data in and after position block No.007

remain unchanged.
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4. ROLL FEEDING SYSTEM

4.1 Roll Feeding System Specifications

item

Specifications

Operational
specifications

Position block number is specified for positioning.

Position command

& Using the contact input, positions are selected from those in 2
position blocks.

Point table number | input

» Feed length setting range for 1 position: +1pm to £999.999m

input - - - -
» The contact input allows speeds and acceleration/deceleration times
g Speed command i
e inout to be selected from those in 2 speed blocks as standard or from those
% P in 8 speed blocks when the option card (MR-H-D01) is used.
F?:U System Incremental command
g Operational .. ) . . e
g . ] Digital switch or contact data input is used for positioning.
o specifications

Position command
Position data input | input

¢ 8-digit BCD (unsigned) digital switch (MR-SD60) or contact input
» Feed length input setting range:1 +um to £999,999m

01 card required
@ 4 ) Speed command

Using the contact input, speeds and acceleration/deceleration times
are selected from those in 2 speed blocks as standard or from those in

input
P 8 speed blocks when the option card (MR-H-DO01) is used.
System Incremental command
) Positioning eperation is performed once under the speed/position
Automatic mode
commands.
I Jog operation is performed by the parameter unit or contact input
o
& under the speed command.
) Manual pulse generator (MR-HDPO01) is used for manual feed.
g # Input pulse specifications: 2-phase pulse train with 90°phase
g difference
2 -
] A phase, B phase) -+----- multiplied by 4
3| Manual mode Manual pulse “r P ) 'p v
2 * Input pulse form: open collector input
© generator Max. Input pulse fr llector input 200k
* Max. Input pulse frequency: open collec s
(MR-HDP01) put p q cy. op T 1npu epp

120000x/min for MR-HDPO1
¢ Command pulse magnification: any of x1, x10 and x100 is selected
using the internal parameter. The option card (MR-H-D01) may be
used to select the above externally.

Functions of positioning control

» Acceleration/deceleration method setting (S-shaped
acceleration/deceleration, separate settings for acceleration and
deceleration)

¢ Backlash conpensation

» Alarm code is output using the option card (MR-H-D01)

« Input contact assignment changed by internal parameter
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4.2 Standard Connection Example

/I\ WARNING

» Any person who is involved in wiring should be fully competent to do the work.

« Before starting wiring, make sure that the charge lamp is off more than 10 minutes
after power-off, and then confirm that the voltage across terminals P-N is safe with a
tester or similar device. A failure to do so can cause an electric shock.

« Do not attempt to wire the controller and servo motor until they have been installed.
Otherwise, you may get an electric shock.

« The cables should not be damaged, stressed excessively, loaded heavily, or
pinched. Otherwise, you may get an electric shock.

« Wire the equipment correctly and securely. Otherwise, the servo motor may
misoperate, resulting in injury.

= Connect cables to correct terminals to prevent a burst, fault, etc.

« Ensure that polarity (+, -) is correct. Otherwise, a burst, fault, etc. may occur.

« The surge absorbing diode installed to the DC relay designed for control output
should be fitted in the specified direction. Otherwise, the signal is not output due to
a fault, disabling the emergency stop and other protective circuits.

Controller

VIN
(DC24V)

Control cutput
signal

» Use a noisefilter, etc. to.minimize the influence of electromagnetic interference,
which may be given to electronic equipment used near the controller.

« Do not install a power capacitor, surge suppressor or radio noise filter (FR-BIF
option) with the power line of the controller.

» When using the regenerative brake resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative brake resistor,
causing a fire.

» Do not modify the equipment.
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4.21

Roll feeding operation according to 2-position point table

RA5 EMGOFF Q
0

Standard configuration (without the MR-H-DO1 option card)

{Note 3,4)

Regenerative brake {Note 17} Servo motor

option
r:lf__f% MC{Note 6) U U
AC powar O’L‘O O v v]
supply —O | O OO Q SM
200 to 230V, O O§\O w W
=0 + El .
. =
Parameter unit
| il &)
MR-PRUCBLCIM(opti
= (optier) Encoder cable
% g within 50m{164.042f) | (Note 7)
00 msi_________.Bul Fan
~ MSZ__. BVS o)
Servo Configuration Personal computer
softwara —
1 External digital
+ display {option)
MR-DP&0
L1
L2
Manual pulse| oNi CNY = ®
enerator [ Y [ —— i T (RS 21 1 S NN el X
(optior) i —FPO[ 18 g [Z ———1x0
MR-HDPO1 oV 7 }' SG 16 je) LZR 5 TXD
: B — I( : NPO{- 19 4 LA I( [ RXD |
Extornall 75 e — J— = SG [ 17 5_| LAR ., RXD
gg;‘;; GND SD _|. 50 28 | LG —i—— = LG
e 50 | sD — -
{Note 8) 1 b pisAl 1 (Note 9)
(Note 16)Overide [:]: +—TOVR[ 2 -
+10V/0 to 200% —) :x: N15Rl 26 CN3 [ Within 2m(6.562ft
Extemal analog torque ], P -';Eg? 217 g R,,"g; —.—.— &) — 10kQ ,mgg{g;
limit +10V/max.current | ] 10kQ
7 < LG | 3 1_|MOG|
|1—-— Within 2m{6.562f) ————» (CN1
(Note 5) Emergency stop EMG| 46 CN1
(Note 10) Servo-on{reset) y~0O————15ON[ 12 31 |FPA |—
Automatic operation y~O——— Di0 | 41 32 | FPB — E;;ogg;output(open collector)
Manual operation y~O0——— D1 | 42 33 | op — N
Remote manual operation T~O b2 1 43 34 |16 Set in the range 100 to 5¢000pulsefrev.
Forward rotation start T ~0————— 571 44 49 | RD 63 Ready(Note 1)
Reverse rotation start >~ O————13T2| 45 24 | PF P l'!"uaitiuning finished
Restart $—Q ~O————-———DEC 13 23 [CPO 523 Rough matoh(Nots 12)[ (Note 11)
Speed selaction 7~ O———{UFS | 14
Temporary stop S~ O—————TSTP| 15 48 | ALM CI &3 L Trouble{Note 13,15)
Clear $—QO~O——— CR | 37 47 | 56 PRy
(Note 11) Torgque limit y~O——— 18P ! 38 20 | VIN
Second feed distance y~O————— LSN| 39 22 |VDD \
SG | 17 {Note 2) ‘Do not connect when an external
e—— Within 30m(98.425ft) —» power supply is used with VIN.
When the extemal power supply is
not used, connect VDD and VIN
externally.
I For notes, refer to page 4-8. I
4- 3
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|

4.2.2 Extension configuration 1 {with the MR-H-D01 option card)

i

Roll feeding operation under digital switch (MR-DS60) position data command.
The digital switch used must be the optional MR-DS60.
Set 100001 in parameter No.65,

RA5 EMG OFF ON

Parameter No.65

1 - - 1

T "L BCD 3 digits x2 input
Digital switch is used.

;
2
(Note 3,4)
Regenerative brake  {Note 17) Servo motor
l:lf_? MC(Note 6)
AC Power O,.LO O !
supply —C | O—144O 1O
200 to 230V G o O\\C
Ry
Parameter unit 0s1 MR-HLIACN
CN2
MR-PRUCBL OM(Option) ]CN"'
within 50m(164.042ft) | (Note 7)
ms1 Byl  Fan
- ws2_____ vl oo
Servo configuration  Personal computer
software External digital
display (option)
* MR-DP60
L1
L2
o ®
CN1 rammmm——— - -
8 LZ l’ TXD
CN1 9 |LZR + TXD
SD | 50 4 LA i' RXD
5 | LAR RXD
{Note 16) = & P8R 1 28 | LG - LG
Qverride " ! OvVR| 2 50 sp —¥
+10V/0 to 200% — {x N15R] 26 {Note 9)
el ;’ T ar] o [ Mesmesen
’ rd LG | 3 4 IMO1 (&) e Monitor 1
le———— Within 2m(6.5621t) — GN1 3 [ MO2 —(A) o s Monitor 2
(Note 5) Emargency stop EM EMG| 46 1 [MOG
(Note 10) Servo-on{reset) y~———{SON]| 12
Automatic operaticn T ~O——{ DI0 | 41 CN1
Manual operation y~O———— DIi | 42 31_| FPA ") Encoder output{open collector)
Remcte manual operation J~O—————— Di2 | 43 32 | FPB > lrpa FPB
Forward rotation start ) ~O———————{ST1] 44 33 | OB =" !get in the range 100 to 50000pulse/rev.
Reverse rotation starnt y~CO————{ 8T2| 45 3 | LG [—*
Restart y~0O——— DEC] 13 49 | AD —# 25 ‘_H_‘“ Ready(Note 1)
Temporary stop T~ TP | 15 24 PF . in Positiening finished Note 11
Jog speed $4—O~O———— T JFS | 14 53 [CPO ——45>$Rough match(Note 12)j(Note 11)
Clear y~Q———{ CR | 37 A
{Note 11) Torque limit ~0O———15P| 38 48 | ALM [-—a—fu) Trouble(Note 13,15)
47 SG .2.4)1.'?.(.:..”. ..... [
SG | 17 20 | VIN
e . 22 |VvDD Do not ¢connect when an external
Within 30m(98 425ft)———» (Note 2) power supply is used with VIN.

When the external power supply is
not used, connect VDD and VIN
externally.
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When the MR-H-D01 option card is used,

set functions in parameters No.s 65 to 68.

Up to 10 digital switches may be installed

{Note 2)
Do not connect when an extemal

power supply is used with VIND.

}= / Within 20m(65.617) “"E)BEBF,;;;&"" When the external power supply is
MR-H-D01 not used, connect VDD and VIND
externally.
&gt G-digi CN11 2(1) \\III%DD
igital switch i i
CON2  CON1 CON2  CON1 CN11 4 | DOOOHE—wWA—ebitd
oA | [9A [ oA oA —FF———F —~—D004| 8 5 |DO01—4D—WA~4bit1 |Alarm code
| [ 8B ) Doos| 9 6 | DOD2 —E&—wWA—4bit2 foutput
BA 8A 6A 8A DIOg | 10 7 | DO03}—E&—MA~ebit3
&8 68 68 Dio1 | 11
TA 7A 7A 7A Dio2| 12
B 7B +-1 78 7B DIO3 [ 13
4A 4A 4A 4A DI04 | 14
48 4B 48 48 ; D05 | 15
54 BA - 1 BA 8A DIgs | 34
58 8 - 58 58 DIO7 | 35
2A 2A |- 2A 2A D08 | 36
2B P 5] 2 28 DIog| 37
3A 2 3A 3A [ DI10| 38
3B 3B : 3B B : DI} 39
1A 1A boteeteed 1A 1A — Dz 41
1B 1B [iotout] B 1B ——— Di13]_42
Override valid i sD | 50
§§§§ §§§§ y~O- DI16 | 45
- 3 s (01000~ D7 |46
Wf jsetoction {biﬁ O~ D18 | 18
P itentd Abitee-O™~O- DI | 19
{etying) DIO8~C~O— DI20 | 2
[ giador bit1 \O_ D|21 3
SG 17
I Within 30m
________________________________ {98.425ft)
Do not connect when two or more  Select the pulse muiltiplying
digital switches are used. factor of the manual pulse
generator installed to the
MR-H-DO1 (CN12).
CN12
P5 7
Manual pulse oV g M ‘"'"T‘E OP5 9
generator (option) A HIH { ——PP1D} S
MR-HDPOT oV 7 LG | 2
B f i—--INP1D] 6
{Note 8} v BN e
— ) ——{ LG | 11
"""""""""""" * {"sp | 20

a— Within 30m(98.425ft) ————|

I For notes, refer to page 4-8.
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4,23 Extension configuration 2 {with the MR-H-D01 option card)

Roll feeding operation under programmable controller position data command

The wiring example shown in this section assumes that Mitsubishi’s Parameter No. 65

A1S geries programmable controllers are used. E”][:”II

Set 00001 in parameter No.65. I T BCD 3 digits x 2 input
Programmable controllers

are used.

RAS EMG OFF ON

-
Y Note 3, 4
' E_-' egane;azive {Note 17} Servo motor
P brake option
NFB MG (Note &)
T U
P D ; { O]
ower + H v I
sy a0 —C | D440 PO ?
(s} o :
o—+—o™o
A1 MR.HOACN
Parameter unit
8i
CN;
CiN4
MR-FRUCBLOM (option) Encoder cable within Encoder
50 m (164.042 ft)
Note
MS1 su ™7 Fan
Servo configuration Personal computer
software
Extemal digtal
display (option)
MR-DP60
L1
L2
=)
CN1 P—— T
a }
oM = L;ZR i ' XD
3D | %0 7 : LED
| 4 LA l RXD
{Note 16) = PSR | 1 5 | LAR 7 XD
Qvariide ovR 5 28 LG LG
H10V/0 to 200% M ) 50 sn |—— %" ~
of rated speed T b4 N1SR| 26 o)
- P15R 1 .
External analog torque limit , —————— Within 2m {6.562 ft)
TLAP | &7 ciia
0V/max. curcent | LG 3 4 MO1 (&) | ¥ Monitor 1
k) - ¥ ) ok i
|i—W|lhm 2mM (6,562 ft) wmmmsmmeeipt CN1 3 MO2 A i Monitor 2
(Note 5) Emargency step EMG EMG | 48 1 MOG
(Note 10) Servo ON (raset} SON 12
Automatic oparation DIO 41 CN1
Manual oparation oH 42 31 FPA |—» Encoder output
Manual operation remote D2 43 32 FPB [——* | (open collecter)
Ferward rotalion start ST 44 il oF _— gptA ’ F:B 100 to SO0 lsa/t
Reverse rotation stast ST2 45 34 G — ot in tha ranga 100 1o 50000pulsairev
Restart DEC | 13 2 | RD ¥ 2 i b Ready (Note 1)
Pause STP 15 24 PF y Positioning finished Note 11
d%bi—i ote
JOG spesd JFS 14 23 CPO g Rough match (Note 12) ¢ )
Clear CR 37
(Ncte 11 Torque limit LSP 38 48 ALM & UZ } Fault (Note 13, 18}
24VDC
47 §G R 1 } ............. 'y
SG 17 20 VIN
- 22 VoD Do not connest when an axtemal power
b Within 30 (98.425 ft) —————; (Note 2} supply is used with VIN, When the axternal

power supply is not used, connect VDD and
/\_/ VIN extemally,
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When the MR-H-DO1 option card is used,
set functions in parameter No, s 65-68.

L. Within 2m (6.562 ft)
N —
A15X40 input unit T - CN11
Upper 3 digits request i X
0 o
! 3 v 1Lower 3 digits request ggg: :
H HI i; !
- P b
H 3 [} [
: 2 ' o
s |
HE ! (Note 2}
7 Da not conngct when an exigrnal power
COM supply is used with VIND. When the external
[ powsr supply is not used, connect VDD and
i E CN11 VIND extemally.
A15Y41 output unit
1 1 Firs¥ffourth digit bit ¢ L 2t VoD
0 fok Dloo 10 FWAKH—e 20 | VIND
11 Firstourh digit bit 1 24VDC
; 1 r snpreveyns e a BCICUN IREERN o ~¢ | 47 | SG |eeeffreeenio +
2 e dhd__"m; — oz | 12 |- —-+ [« |Dooo ——wi—¢ bito
3 S""n:"_mf'n ——+{ows [ s - — [ 5 [Doot ——wa4 o1 | Alam code
. 3 1 -
i 4 Seco . fg_ releek Dio4 14 |= - 6 pooz F—E—vn—e b2 [ output
5 sm"w:f: digit bit 1 Dios | 15 - -4 [ 7 |Doos |—&—wa~ b3
i 6 : smmfm“fgf'bftz DIos | 34 |- -4
7 4 Socond/iith digit L 3 Dio7 | 35 | -+
4 ] [l
8 bR g Dios | 38 |- -4
: 9 Thfgsf’“""fgf‘bf‘; Diog | &7 |- -4
LA Thfws;"‘:"jfgf‘:fts Do | 38 | -
B clshh digit 21 Di1i | 39 |- -
; [S E Dz | (41 |+ -
2] Strobe sianal t] DR 42 WA
E trabe signa Dizz | 28 Pwi-ih—é
F
+ i r
L] 1 3
i N IR ]
i i
H i
ATSPE2 i i SNt
]
+_1,__ +24 — viND | 20
- 24G b SG 47
1 13
FG i \_J
Overide vafid 0 50
S~O—Tlous | a5
bit ~{)r— D17 46
Speed .
(Note 14) 2 on 1 11 S~O———{ s | e Option card
bit2 F~O—— sna | 19 MA-H-DO1
Pulse bito \,\O___
multiplying{ . $i20 2
/ factor A oM14—O~O—— si2i | 3
Selact the pulse multiplying SG 17
factor of the manual pulse L ON12
generater installed to the e
il Within 30m (98.426 E): o 7
2 o T — OP5 9
A I’ PP1D 5
ov J LG 2
r
B —T l NF1D [
1) 1
et
Manuval pulse generator £ F5 8
(option) J LG 11
MR-HDPO1 Lo iy 0 20
Within 30m (98.425 ft)
I For notes, refer to page 4-8. I
4- 7
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Note: 1.

10.
11.

12,

13.
14.

15.
16.

Connect the diode in the correct orientation. If the diode is reversed, a fault will occur and signals
not output, and the emergency stop and other protective circuits may be disabled.

The sum total of currents flowing in the external relays should be 200mA max. If 200mA is
exceeded, supply external power to the interface.

The controller of 11kW or more does not contain the regenerative brake resistor. Connect the
supplied external regenerative brake resistor.

Connect the regenerative brake option across terminals P-C after disconnecting the leads of the
built-in regenerative brake resistor from P-C.

The emergency stop switch must be installed.

Make up a power circuit which will switch off the magnetic contactor after detection of alarm
occurrence.

For the HA-LH series servo motors of 11kW or more, supply power to the fan terminals. For 11kW
or more, connect the fan terminals to the MS1 and MS terminals of the controller. Refer to Section
5.4.4 for connection with the servo motor.

When the MR-H-DO1 option card is used, power can be supplied from the MR-H-DO1.

Change the setting of parameter No.52 to OO0 to use LA, LAR, LB, LBR, LZ and LZR as encoder
pulse outputs.

Change the setting of parameter No.41 to [IJ01 to use SON as a reset signal.

Change the setting of parameter No.41 to 1100 to use LSP as a forward rotation stroke end signal
and LSN as a reverse rotation stroke end signal.

Change the setting of parameter No.3 to OO10] to use CPO as an electromagnetic brake interlock
or the setting of parameter No.44 to 0100 to' use CPO as a torque limit-in-progress.

Change the setting of parameter No.44:te 010 toruse ALM as an pre-alarm output.

Speed selection is made valid by setting OO10 in parameter No.65.

When the initial value ((JCIOLY) is used, 'speed bldck No. 1 is'sélected.

The trouble (ALM) signal is on under normal conditions.

The upper himit of the overriding speed is the permissible speed.
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4.3 VO Connectors

4.3.1  Connector signal layouts

Model PCR-S50FS (Honda Tsushin make)

CN1

POINT |

¢ The signal layouts of the connectors are views from the wiring section of the

cable connectors.

MR-H-ACN

CN4
{Refer to 15.1.1)

1l

]

1

™~ CN12

sz/-I

{Refer to 15.1.6)

]
CN3 1
g
&

(M

CN11

A

(MR-H-DO1)

CN11
R-H-DO1)

Mode! PCR-S50FS (Honda Tsushin make)

\
27 INISRf 2 |P1SR DO13[ 2 So a9
TLap |28 | ovR |2 23 |po1z| 48 Jpo1s
29 LG 2 LG PO11[ 35 |DO14| 47
=0 | LA 5 21 45 8G
3] LG 7] LAR VDD [ap | PIW7 [ a5
a2 | s [ £ 19 _fvinp 124 fone
33 | FPB g ] LBR D19 38 | D15 a3
op |84 ] 1z |8 7 lons | 42 | o4
a5 | LG 10 | LZR ic] 16 | D3 [ 41
il 15 g6 |20 ] piz
37 5 DIO5 2 8G 39
CR [ 38 |SON[ 13 13 | pioa | 38 ) DIt
39 | LSP {72 | DEC Dio3 ™42 CIo 37
Lsn 40| srs 15 1| pio2 |28 | biog
41 | 6 [ 16 | STP Dlo1 g | DI08 [ 35 |
pio [%2 ]| s [T $ | pino [—34_| pio7
33 10 [ SG DCCs g | D6 [33
piz 42 | ppo [19 I_{ooos 32 _fpoto
25 | 5TV 20 | NPO DOg3[ g |DO0A[ 37
sTa | 48 } oy |23 5 |pooz|-3% Jooos
27 | EMG [ | VoD DOO1 ™3| D123 [ 59
G |48 |vypp | 23 3 {pooop 28 {poor
75~ ALM [~55] CPO Di2t 5 | DRR2 27
AD L 50 | pr [ 25 1_{Diot 26 |DO0S
sD zP
\ l_///

CN2 {for encoder signals)
Model PCR-S20FS (Honda Tsushin make)

1 1 [
i2 2 LG
i3 | LG [T3
14 4| MRR
BAT [ {5 | MR 5
16 LG [}
BS 17 7
18 1 |-81rs
e | P5 [T 8
20 G
sD
CN12

Model PCR-S20FS (Honda Tsushin make)

\

10 20

S loreal 8 | 3p
OPs [ g 5G 18

P5 [ 16
5 _InPiD[ 15

PPID|[ 5 PTR [ 14
3 {wpp |13

NPRD[—3—|PPRD[™13

1] |1 IPPD
NTR LG

1//

CN3
Model 171822-4 {AMP make)

Mo 4| O
Mo2)3| O

o 2
(MoG) 1| O




4. ROLL FEEDING SYSTEM

4.3.2 Signal explanations

Refer to Section 5.2.2 for the I/0 interfaces (symbols in the I/O column of the table).
(1) CN1

Signal Name Symbol Pin No, Description YO Division
Digital I/F power VIN 20 Driver power supply input terminal for digital interface
supply input Input 24VDC £10% for input interface.
When using an external power supply, connect a 24VDC power supply of 200mA or more
to this terminal.

When using the internal power supply (VDD) as the interface power supply, always

connect VDD.
Driver power VDD 21,22  |+24V +10% is output across VDD-SG.
supply Connect with VIN when using this power supply for the digital interface.
Permissible current: 200mA
Open collector OPC 11 When using a manual pulse generator, supply 24VDC to this terminal.
power input
24V common 5G 16,17 |Common terminals for VDD and VIN. Isokated from LG,
40,47
DC power supply P15R 1 +15VDC is output across P15R-LG. Use as a power supply for OVR/TLAP.
Permissible current: 30mA
P15N 26 -15VDC is output across P15N-LG. Use as a power supply for OVR/TLAP.
Permissible current: 30mA
Control common LG 3,28 |Common terminals for OVR, TLAP, LA, LAR, LB, LBR, LZ, LZR, FPA, FPB and OFP.
30,34
Shield SD 50 Connect the servo amplifier end of the shield cable.
Servo on SON 12 Operation-ready signal input termtinal. DI-1

Short SON-SG to switch the base circuit on, making the servo amplifier ready to operate.
Open them to shut off the base circuit, coasting the servo motor.

Reset Alarm reset signal input terminal. DI-1
When using the reset signal, set 0031 in parameter No. 41,

At this time; the servo.on $ignalis tautomatically turned on internally™.

Short SON-S(G for longer than 20ms to reset the alarm.

While SON-SG are shorted, the base circuit is shut off.

However, regenerative alarm (AL30), overload 1 (AL50) and overload 2 (AL51) cannot be
reset until the regenerative brake resistor and power transistor temperatures reduce.
The following alarms can be reset.

Display Function Name Display Function Name

ALIO0 Under voltage Al4S Main circuit device
overheat

AL24  {Ground fault ALA4G Servo moter overheat

AL31 Over speed ALB2 Error excessive

Al32 Over current AL73 Auxiliary pulse
frequency alarm 1

AL33 Qver voltage ALTS Option memory
alarm 2

AL3S5 command pulse ALSE RS-232C alarm

frequency alarm
ALA42 Feedback alarm ALSF RS-422 alarm

4- 10
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Note. 0 LSP/LSN-SG off {open)

I: LSP/LSN-SG on (short)

Signal Name Symbol | Pin No. Description /O Division
Torque limit LSp 38 Torque limit signal input terminal. DI-1
When using the torgue limit signal, set 0000 in parameter No. 41. At this time, the
forward rotation stroke end signal is made invalid,
Short LSP-SG to limit the generated torque according to the voltage of the torque limit
command (TLAP).
Open LSP-SG to make the parameter No. 40 setting valid.
Second feed LSN 39 Second feed distance selection signal input terminal.
distance Used to choose the position block No. to be executed.
Open LSN-SG to choose position block No, 0, Short LSN-5G to choose position block No. 1.
Forward rotation LSP 38 Stroke end signal input terminals. DI-1
stroke end When using the forward/reverse rotation stroke end signal, make them valid in parameter
No.41.
At this time, the torque limit signal/second feed distance selection signal is made invalid,
To start operation, short LSP-SG and/or LSN-SG. Open them to bring the motor to a
sudden stop and make it servo-tocked.
When these signals are not used, you can specify "automatically turned on internally" in
parameter No. 42.
Reverse rotation LSN 39 eto) External Input Signals Operation DI-1
stroke end LSP LSN CCW direction CW direction
1 1 1) O
0 1 O
1 0 O
0 0
Note. . O: LSP/LSN-SG off (open)
1: LSP/LSN-SG on (short)
Clear CR 37 Cleak signal input terminal. DI-1
Short CR-SG for longer than 5ms to clear the droop pulses.
Using parameter No. 42/ you can make selection between "cleared when signal is switched
from off to on" and "always cleared while signal is on".
Speed selection JES 14 Speed selection signal input terminal. DI-1
Used to choose the speed block No. to be executed.
Open JFS-SG to choose speed block No. 1. Short JFS-SG to choose speed block No. 2.
Temporary stop STP 15 Temporary stop signal input terminal DI-1
Short STP-SG which are open to stop operation. Turn on the restart signal {DEC) which is
off to resume operation from where it had stopped.
Reserve the pulse width of Sms or longer.
Restart DEC 13 Restart signal input terminal DI-1
Short DEC-SG which are open to resume operation from where it had stopped.
Reserve the pulse width of 5ms or longer.
Reverse rotation 8T2 45 in the manual remote mode, short ST1-SG to rotate the servo motor in the CCW DI-1
start direction. Short ST2-SG to rotate it in the CW direction.
o) Extemal Input Signals o DI-1
STz ST Rotation Direction
1 1 (Stop) Servo lock
0 1 CCW
1 0 CwW
1] 0 (Stop) Servo lock
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Signal Name Symbotl | Pin No. Description VO Division
Automatic DIO 41 Operation mode selection signal input terminal. DI-1
operation Used to choose the operation mode. Refer to Section 4.3.3.
selection
Manual operation DIl 42 DI-1
selection
Remote manual D2 43 DI-1
operation
selection
Manual pulse PP 18 Connect the manual pulse generator (MR-HDPO1). Di-2
generator signal NPO 19 Refer to Section 15.1.12 for details.

Emergency stop EMG 46 Emergency stop signal input terminal DI-1

Opening EMG-SG puts the motor in an emergency stop status, in which the servo is
switched off, the dynamic brake is operated, and the motor cores to a sudden stop.
Short EMG-SG in the emergency stop status to exit from the emergency stop status.
Trouble ALM 48 Trouble signal output terminal. DO-1
ALM-SG is disconnected when the protective circuit is activated to shut off the base circuit
at power-off.

They are connected in a normal status at power-off,
Rough match CPO 23 Rough match signal output terminal. DO-1
CPO-SG are connected when the command remaining distance is less than the rough match
output range set in the parameter.

Not output while the base circuit is off,

Limiting torque Limiting torque signal-output terminal, , DO-1
When using the limiting torque signal, make it valid in parameter No. 44.

At this time, the rough match/electromagnetic brake interlock signal is made invalid,
CPO-SG are connected when the internally or externally set torgue limit value is reached.

Electromagnetic Electromagnetic brake interlock output signal terminal. bO-1
brake interlock When using the electromagnetic brake interlock signal, make it valid in parameter No. 3.
At thiztime, the rough match/limiting torque signal is made invalid.

The electromagnetic brake interlock signal is output.

CPQ-SG are disconnected at servo off or alarm.

In position PF 24 In-position signal output terminal. DO-1
PF-SG are connected when the droop pulse value is less than the in-position range set in the
parameter,

Not output while the base cir¢uit is off.

Ready RD 49 Ready output terminal. DOo-1
After servo on, RD-SG are connected in a trouble-free ready status.

Encoder pulse FPA 31 In CCW rotation of the servo motor, FPA leads FPB by =/2. Do-2

{(open collector) FPB 32 Pulses are output in the range 100 to 5000 pulses/rev according to the parameter No. 3¢
setting.

Encoder Z-phase oP 33 Z-phase pulse signal output terminal. DO-2

pulse {differential Output the zero-point signal of the servo motor encoder.

line driver) OP-SG are connected in the zere-point position. The minimum pulse width is approx. 1.77
s,

External digital LA 4 External digital display signal output terminal. DO-2

display signal LAR 5 When using the MR-DP60 external digital display, connect it to this terminal.

1.Z 8
LZR 9

Encoder pulse LA 4 When using the encoder output signal (differential line driver system), make it valid in DO-2

(differential line LAR 5 parameter No. 52.

driver) LA [

LAR 7

Override OVR 2 Apply -10 to +10V across OVR-LG to limit the servo motor speed. Analog input
0[%] for —10[V], 100(%] for O[V], 200[%] for 10[V].

External analog TLAP 27 Apply 0 to +10V across TLAP-LG to limit the servo motor-generated torque. Analog input

torque kHmit Zero torque for 0[V], max. torque for 10[V].
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(2) CN11 (MR-H-DO1)

Symbol | Pin No. Functions and Applications /O (Note)

D004 8 Position data common 1 terminal (sign, 6th digit, 5th digit, 4th digit)
D05 9 Position data common 2 terminal (3xd digit, 2nd digit, 1st digit)
DIOO 10 Position data input terminal (Ist digit, 4th digit, 4-bit binary bit 0) Di-1
DIo1 11 Position data input terminal (I1st digit, 4th digit, 4-bit binary bit 1) DI-1
D102 12 Position data input terminal (1st digit, 4th digit, 4-bit binary bit 2) DI-1
DI03 13 Position data input terminal (1st digit, 4th digit, 4-bit binary bit 3) DI-1
DI04 14 Position data input terminal (2nd digit, 5th digit, 4-bit binary bit 0} DI-1
DIo5 15 Position data input terminal (2nd digit, 5th digit, 4-bit binary bit 1) DI-1
DI06 34 Position data input terminal (2nd digit, 5th digit, 4-bit binary bit 2) DI-1
DI07 35 Position data input terminal (2nd digit, 5th digit, 4-bit binary bit 3} DI-1
DI 36 Position data input terminal (3rd digit, 6th digit, 4-bit binary bit 0) DI-1
DIoS 37 Position data input terminal (3rd digit, 6th digit, 4-bit binary bit 1} DI-1
DI1O 38 Position data input terminal (3rd digit, 6th digit, 4-bit binary bit 2) DI-1
DI11 39 Position data input terminal (3rd digit, 6th digit, 4-bit binary bit 3) DI-1
DIl6 45 QOverride selection input terminal DI-1
DI17 46 Speed selection input terminal, 3-bit binary bit 0 DI-1
DI18 18 Speed selection input terminal, 3-bit binary bit 1 DI-1
DI19 19 Speed selection input terminal, 3-bit binary bit 2 DI-1
DI20 2 Manual pulse generator magnification selection'input terminal, 2-bit binary bit 0 Di-1
D121 3 Manual pulse generator magnification selection input terminal, 2-bit binary bit 1 DI-1
Di22 28 Strobe input terminal {not required when the 6-digit digital switch is used) DI-1
D000 4 Alarm code output terminal, 4-bit binary bit 0 DO-2
D001 5 Alarm code output terminal, 4-bit binary bit 1 DO-2
D002 [ Alarm code output terminal, 4-bit-binarybit 2 DO-2
D003 7 Alarm code output terminal, 4-bit binary bit 3
VDD 21 24VDC output terminal
VIND 20 Connect with VDD or connect an external power supply.
SG ;g:i; Commeon terminal for 24VDC except position data
SD 50 Shielding terminal

(3) CN12{MR-H-D01/connector for connection of manual pulse generator)

Symbol | Pin No. Functions and Applications /O (Note)
PP1D 5 Open collector forward rotation pulse input terminal DI-2
PN1D 6 Open collector reverse rotation pulse input terminal Di-2
P5 7.8 SVDC output terminal
OP5 9 Connect with P5 or connect an external power supply.

LG 2,11 | 5VDC common texrminal
SD 20 Shielding terminal

4- 13
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4.3.3 Control input/output signals

(1) Start signals and operation mode select signals
The start signals change as indicated below depending on the operation mode selection conditions.
Indicates that the signal is made valid when it is switched from off to on, and £7L is invalid if
switched on during operation. Indicates that the signal is valid while it is on, and _[L is made invalid
when switched off.

Operation Mod
. peration © Automatic Manual Remote Manual
Signal -
Automatic operation DIO ON OFF QFF
Manual operation DI1 OFF ON ON
Remote manual operation | DI2 OFF OFF ON
Forward rotation start 8T1
-
% {Forward rotation start) (Forward rotation jog)
: I L L
(=]
g Reverse rotation start ST2
(Reverse rotation start) (Reverse rotation jog)
Temporary stop STP

(Temporary stop) (Temporary stop)

!
=
=}

JOG

(Forward/reverse rotation jog)

Parameter unit

.

1STEP

{1-step feed)

.

1L

Note: If you turn on-off DIK/DI1I/DI2 during operation in the automatic operation mode, the operation mode cannot be changed.
The operation mode is switched to the one specified by DIO, DI1 and DI2 after completion of positioning to the target
position. )

Manual pulse generator
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{(2) Start and stop signals
a) Make up the sequence so that the start signal is switched on after the main circuit has been set up.
The start signal is invalid if it is switched on before the main circuit is set up.
Normally, interlock is provided between the start signal and ready signal (RD).
b) The controller is started when the external start signal is switched from off to on. The internal
processing of the controller delays 3ms maximum. The other signal delays 10ms maximum. (As
shown below on the left) '

3ms 3ms

or less 10ms orless
Servo motor or less

speed : !

i L T

Sms or
Temporary maore 'F ]

stop

¢) When the programmable controller is used, the start/stop signal ON time should be 5ms or more to
prevent a malfunction.

d) The start signal (ST1/ST2) is not accepted during operation. The next operation must be started
after the rough match signal has been output with the rough match output range set to zero, or
after the in-position signal has been output.

(3) Restart (DEC)
Turning on the temporary stop {STP) signal to make-a stop and then turning on the restart (DEC)
signal executes the operation of the remaining feed length.

! Remaining ! Preset length
' distance !
Servo motor ! U Servo motor ! R

T

speed ﬂ ! 4 speed ﬂ '
STP E » ST ] »
DEC ﬂ > ST ﬂ >
(2) Use of restart signal (DEC) (b} Use of forward rotation start signal (ST1}
(4) Clear

Switch this signal on after a temporary stop to clear the remaining distance. Switch this signal on
during operation to clear the feed command and droop and bring the servo motor to a sudden stop. Do
not switch this signal on during high-speed operation, because it will bring the servo motor to a sudden
stop, increasing the shock and vibration given to the machine.

Remaining distance clear
Servo motor J, Servo motor

speed speed !

STP rl CR r-l
o Il
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{5) Positioning completion signal (PF)
Switched on when the droop of the deviation counter falls within the preset positioning completion
range (parameter No.16). When operation is performed at low speed, the low droop may keep the PF
signal on if the positioning completion range (parameter No.18)setting is large.

3ms Motor speed
orless, [/ A\ Positioning completion
Servo motor " Command \%,»” oulputrange
Speed PR : :
Start | il s
Roughmatchoutput 4! ¢!
{CPO) ' '
Positioning completion . .
output (PF)

(6) Rough match (CPO}
Switched on when the command remaining distance falls within the rough match cutput range
{(parameter No.17).

{7) Override
The override (OVR) may be used to change the servo motor speed. The following table lists the signals
and parameter related to the override:

ltem Name - Remarks
Analog input signal Override (OVR) \
Contact input signal Qverride selection (D116) MR-H-D01 option card used
No.24 function selection 5§ Q00 1: Override used
Parameter No.47 override offset —9999.t0 9999mY,

To use override, make it available by setting [JL][J1 in parameter No. 24,

(a)Override (OVR)
By applying a voltage (-=10 to/+10V) to the override (OVR) terminal, change values can be set from
outside consecutively. The following graph shows the relationship between the input voltage and
the ratio of actual speed to preset speed.
Refer to the following diagram when using the 15V power output (P15R, N15R) of the controller.

195 (%] ! Controller

§ 200 :

= : Overtide salection \0-—‘—'-'-;'-'1—0[1 6

23 : (DI16) Ei_._._ SG

& 10072 T P15R

o B E Override (OVR) VR

— a :

£8 o . N15R
-10 0 10 [V] sSD

Override {OVR) application voltage
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(b)Override selection (D116)
Select between making override (OVR) Valid and invalid. The MR-H-D01 option card is required to

use this signal. Set OOO1 in parameter No.66 to make override selection valid.

Serve amplifier

Qvarride

Override selection
(DI16} '

Override (OVR) O\'\O
—1010 + 10V f

Using the override selection (DI18), choose a change value as follows:

Across DI16-SG Speed Change Value
Open No change
Short Override (OVR) setting is made valid.

(¢} Override offset (parameter No.47)
Using parameter No.47, the offset voltage can be set relative to the input voltage for the override

(OVR). The setting is between —9999 to 9999mV.

(8) Tarque limit
The following table lists the signals and parameters related to the torque limit:

ltem Name Remarks
Analog input signal External torque limit (TLAP)
Contact input signals Torque limit selection(LSP) Set LOLD Gnitial value) in
parameter No.41
Contact output signal Limiting torque (CPQ)
No.40 internal torque Himit 0 to 100%
No.54 internal torque limit2 0 to 100%
Parameters No.48 torque limit offset -9999 to 9999mV

Selection of the rotation direction in

No.41 input signal selection
P g which torque limit is executed

The torque limit is available in two types: internal torque limit set in parameters and external torque
limit using analog input signal. This function limits generated torque on the assumption that the
maximum torque of the servo motor is 100%.

4- 17
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(2) Internal torque limits (Parameter No.40, 54)
Use parameter No.40 and 54 to set the internal torque limit values. The following graph shows the
generated torque relative to the setting.

Max. torque f---------------5

Generated torque

0 100
Torque limit value [%]

o

(b) External torque limit (TLAP)
By applying a voltage (0 to 10V} to the external torque limit (TLAP) terminal, Hmit values can be set
from outside consecutively. The following graph shows the relationship between input voltage and
Limit value. '
Depending on the servo amplifier, the limit value has about 5% variations tc¢ the input voltage. As
this may not cause torque to be limited sufficiently at less than 0.05V, use this function at the
voltage of 0.05V or more.
Refer to the following diagram when using the 15V power output (P15R) of the Controller:

2100 ] Controller
@ i
= 1
g ; E\::* LSP
£ | S
© : L ERRISR
g : 20 HTLAP
o H '
=~ 1 gy LG
00 0.05 1'0 Japan Resistor HHS10L- sD
A or equivalent
TLA application voltage [V]

TLA Application Voltage vs. Connection Example
Torque Limit Value
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{c) Torque limit selection (LSP)
To use torque limit selection (LSP), set 3000 in parameter No. 41.
This input signal can be used to choose the torque limit value made valid. When not using torque
limit selection (LSP), set 00100 in parameter No. 41. At this time, the internal torque limit
(parameter No. 40) setting is always made valid.
1) When 0000 (initial value) is set in parameter No. 41
Switched between external torque limit (TLAP) and internal torque limit (parameter No. 40).

Controller

@
==
aQ =
'—

Torque limit selection

(LSP) :

External torque limit i

(TLAP) internal torgue limit Q:\O———

Oto +10V parameter No. 40 O

Using the internal torque limit selection (I.SP), choose the limit value as follows. When LSD-SG
are shorted, the smaller value of the external torque limit and internal torque limit is chosen:

Across LSP-Se Torque Limit Value
External torque limit (TLAP) if External torque limit (TLAP) < internal torque limit
Open Internal torque limit if External torgue limit (TLAP) > internal torque limit
Short Internaltorque limit
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2) When 10110 is set in parameter No. 41
Switched between internal torque limit (parameter No. 40) and internal torque limit 2
{parameter No. 54).
Controller

limit

Internal torque limit
selection (LSP)

Internal torque
limit

Intemal torque
limit 2

T/A Torque

Using the internal torque limit selection (LLSD), choose the limit value as follows. When LSD-SG
are shorted, the smaller value of the internal torque limit and internal torque limit 2 is chosen:

Across TL2-SG Torgue Limit Value
Open Internal torque limit
Short Internal torgue limit if internal torque limit < internal torque limit 2
Internal torque limit 2 if internal torque limit > internal torque limit 2

(9) Stroke ends (LSP,LSN)
Set 1100 in parameter No.41 to' make these signals valid. Use limit switches or the like with LSP and
LSN to connect with SG. Onra machine which does not have; stroke ends, connect LSP and LSN with
SG. If they are not connected, the servo motor will not rotate.
Disconnection of LSP or LSN from' SG during rotation of the servo motor (LSP during CCW rotation,
LSN during CW rotation) causes the servo motor to be brought to a sudden stop and servo-locked. At
this time, the deviation counter is cleared.

(10) Manual pulse generator pulse magnification selection (D120, DI21)
Use the option card (MR-H-D01)
Set 04000 in parameter No.65 to make this signal valid.
Select the pulse magnification across DI20, DI21-SG as indicated in the following table.

Pulse Magnification Di21 DI20
1 time OFF OFF

10 time OFF ON

100 time ON OFF

{11} Alarm code output {000, DOO1, DO0Z, DO03)
Use the option card (MR-H-DO01)
Set 1 in parameter No.67 to make this signal valid. The alarm type is output in 4-bit code.
For more information, refer to Section 12.2.
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{12) Strobe signal (DI22)
Use the option card (MR-H-D01)
When the programmable controller is used, this signal controls the read timing of position data.
Position data is read in two parts separately: lower 3 digits; and upper 3 digits. Hence, the strobe
signal must be switched on twice. Provide position data and switch the strobe signal on with a delay of
5ms or more. Keep the strobe signal on for 5ms or more and keep the data unchanged during this

period.

The relationship between the position data and start signal (ST1,ST2) should be as shown in the
following timing chart. Two or more pieces of position data cannot be read. After one piece of data has
been read, switch on the start signal.

Position data
(DI0D to DI13)

ON
OFF

Strobe (DIi22)

Position data {lower 3 ON
digits) request (DOO5) opF

Position data (upper 3 ON
digits) request (DO04) g

Start signal (ST1, §T2)
OFF

Position data

Position data

(lower 3 digits) (upper 3 digits)
> >
S ! e
| 5ms or more | 5ms or more |
‘ 5ms | 5ms
or more Or more
5ms
5ms

1 Or more
' Bms

or more

or more
———»

+ 5ms
| ormore
' | 5ms ]

—_ —

Request changes after lower 3

digits are defined.

(13) Speed select signal (D117, DI18, DI19)
Use the option card (MR-H-DO01)
3-bit binary signal used to select the speed block number (No.1 to 8).

Dhg DI1g DI17
Speed Block No. bit2 bit1 bito

(MSB) {LSB}
1 0 0 0
2 0 0 1
3 0 1 0
4 0 1 1
B 1 0 0
6 1 0 1
7 1 1 0
3 1 1 1

3-bit binary, 0:0FF 1:0N

4-
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44 OPERATION
4.41 When Switching Power On for the First Time

(1) Pre-operation checks
Before starting operation, check the following:
{a) Wiring
1) A correct power supply is connected to the power input terminals (R, S, T) of the controller.
2} The servo motor power supply terminals (U, V, W) of the controller match in phase with the
power input terminals (U, V, W) of the servo motor.
3) The servo motor power supply terminals (U, V, W) of the servo amplifier are not shorted to the
power input terminals (R, S, T).
4) The controller and servo motor are grounded securely.
5) When using the regenerative brake option, twisted cables are used and the lead of the built-in
regenerative brake resistor has been removed.
6) When stroke end limit switches are used, the signals across LSP-SG and LSN-SG are on during
operation.
7) 24VDC or higher voltages are not applied to the pins of connectors CN1.
8) SD and SG of connectors CN1 are not shorted.
9) The wiring cables are free from excessive force.

(b) Environment
Signal cables and power cables are not shorted by wire offctits, metallic dust or the like.

(¢) Machine
1) The screws in the servo motor installation part and shaft-to-machine connection are tight.
2) The servo motor and the machine connected with the servo motor can be operated.
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442 Startup

» Do not operate the switches with wet hands. You may get an electric shock.
s Do not operate the controller with the front cover removed. High-voitage terminals

AWARNH\]G and charging area are exposed and you may get an electric shock.
« During power-on or operation, do not open the front cover. You may get an electric

shock.

» Before starting operation, check the parameters. Some machines may perform

unexpected operation.
&CAUTlON » During power-on or soon after power-off, do not touch the servo amplifier heat sink,
regenerative brake resistor, servo motor, etc. as they may be at high temperatures.

You may get burnt.

Connect the servo motor with a machine after confirming that the servo motor operates properly alone. For
startup reference, a single machine structure will be described. Refer to this section and start up the

machine safely.

(1) Machine conditions

Roll diameter
Controller ] ] r=160mm
MR-H-ACN Reduction ratio Position data (P)=2000mm
o] 1/n=1/3 Speed (V}=2000r/min
0 I] ¢ Accelgration time constant (Ta)=200ms
|] Deceleration time constant (Tb}=300ms
0 Servo motor
E‘I IIJ HA-SH502
16384pulsefrev Point table
Regenerative brake option + Position block No. 0
MR-RB30 - Speed block No. 1
Parameter unit
1) Absolate position detection system used
2} Command resolution: 10um
3) Command system: Roll feeding system
4) Electronic gear calculation
CMX (pulse) _ 16384  _ 16384 L 4096 _ 2048 @1
CDV 1 1 41888 20944 '
Gm) 1 ri000 - .16071000
n
CMX=2048
CDV=20944

5) Position block No.1 is used to execute automatic operation once.
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(2) Startup procedure
(a) Power on
1) Switch off the serve on (SON) signal.
2) When main circuit power/control circuit power is switched on, "Position" appears on the
parameter unit display.

(b} Test operation 1
Using jog operation in the "test operation mode" of the Sexrvo Configuration Software, make sure
that the servo motor operates. (Refer to Section7.2.)

(c) Parameter setting
Set the parameters according to the structure and specifications of the machine. Refer to Chapter 6
for the parameter definitions and to Sections 7.2 for the setting method.

Parameter Name Setting Daescription
No.0 Motor series 0 HA-SH series servo motor used
No.1 Motor type 502 HA-SH502 used
OsiJ0
No.2 |Feeding system T— Roll feeding system

MR-RB032 regenerative brake option is used.

o]

No.3 Function selection 1 l T Linear acceleration/deceleration system
Used in incremental system.

oot
T—As command resolution is 10um, feed length
multiplying factor of 10 times is chosen.
Position data unit [mm)] is selected.
Digital display; automatic decimal point setting
selection,

No.4 Function selection 2

Electroni
No.5 nui;er::tfrg(?l\jl}{) 2048 From calculation result of formula (4.1)

Electronic gear
No. F leulati f .
0.6 denominator (CDV) 20944 rom calculation result of formula (4.1)

After setting the above parameters, switch power off once. Then switch power on again to make the
set parameter values valid.

{d) Position block setting
Set the position block according to the operation pattern. Refer to Section 4.4.4 for the position block
details and to Section 4.5 for the setting methed.
Setting of position block No. 0

Paosition data {Note)
Speed block No.
[(10™m) M code pasd boc
20000 1

Note: Enter no value.

Setting of speed block No. 1

Servo Motor Speed| Acceleration Time constant Deceleration Time constant
[r/min] [ms] [ms]
2000 200 300
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(e) Servoon
Switch the servo on in the following procedure:
1) Switch on main circuit/control power.
2) Switch on the servo on signal (SON) (short SON-SG).
When placed in the servo-on status, the servo amplifier is ready to operate and the servo motor is
locked.

(f) Automatic cperation
Set the input signals as listed below and switch on the forward rotation start (8T1) or reverse
rotation start (ST2) to execute automatic operation in accordance with point table No. 0.

Signal Name | ON/OFF Description
;}et:z:::lcfmanual DIO ON Automatic operation selected
Manual operation DI1 OFF |  ————
Remote manual operation DI2 OFF T
Servo on SON ON Servo-on status is reached.
Second feed distance LSN OFF | Position block No. 0 selected.
(g) Stop ,
In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo
motor:
1) Servo on (SON)} OFF

The base circuit is shut off and the servo motor coasts.

2) Alarm occurrence
When an alarm occurs, the base circuit, is shut-off and, the dynamic brake is operated to bring the
servo motor to a sudden stop.

3) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a
sudden stop. Alarm A K6 occurs.
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4.4.3 Manual operation remote mode

For manual operation, set the operation mode selection signals (D10, DI1, DI2) ag listed below:

Operation Mode Selection Signal ON/OFF
DIo OFF
DI1 ON
DI2 ON
(1) Jog operation
(a) Speed setting
Using parameter No. 8 "jog speed 1" and parameter No. 9 "jog speed 2", set the servo motor speeds
for jog operation.
Parameter No. Setting
8 0 to max. speed
9 (r/min)

Choose the jog operation speed with the speed selection signal (J¥S). The acceleration/deceleration
time constants for jog operation are those of speed block No. 1.

JES Setting

OFF Jog speed 1

ON Jog speed 2
{b) Start

When using the start signal (ST1, ST2), keep the forward rotation start (ST1) or reverse rotation
start (ST2) signal on to rotate the serve:motor. Atthisiime)the rotation direction is as listed below:

) Parameter No. 2
Start Signal Ooon o010 0020 0080
5T1 CCW (address increase) | CW (addressincrease) CCW (address decrease) | CW (address decrease)
ST2 CW (address decrease) | CCW (address decrease) | CW (address increase) CCW (address increase)
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{c) Timing chart
Servo ON (SON)
e e e ———————
OFF—’.-,['— 100ms or more
ON '}
Ready (RD
G
ON
Trouble (ALM)
O = oo o

Automatic operation ON
mode selection (DIO) opE

Manual operation ON I

mMode selection (D) qEE mmmad - o oo
R al ON ST1/8T2 valid
emote manu . .
operation (DI2) OFF _l ___________________ Parameter unit key valid
Second feed ON
distance (LSN) oF———a oo —— e

Remaining distance/
droop clear

Speed selection ON

(JFS) OFF ! ........ J_l. .................................. Sy
ON ;

Positioning —I :

completion (PF) OFF------- ﬂ |-—| l—l I_

Rough match ON . i r

(CPO) OFF +-----—t-=-—--- : --:-5- --------------------------

PR QU P

Servo motor speed f N . . m . 3 {
' H ' ms | ms ! '
' v orless | orless; | .
) ; b Vioms L or loss ' Remaining b
Forward rotation ON I‘—I T T orless ! distance P :
start (ST1) OFF .- H ! : N ! L :
Forward 1 : : , . oo H
Reverse rotation ON rotation JOG l—l ; : Lo :
start (ST2) OFF .- ' : : : —
ON Reverse Csms \ \ (: o '
rotation JOG or moref]: | Lo |
B L B e e
ON bl : T
FWP OFF : ) 1 \ \'. m : \
) Forward '
REV O"):': rotation JOG
5ms Jig ! : Reverse
Temporary stop ON of more ﬁ ' / ' \ -
' ' rotation JOG
{STP} OFF Ems — T—":-l
— H
ON ar more .
Restart (DEC) ﬂ . )
OFF R —
ON or more ﬁ
Clear (CR
ar (CR) OFF -
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(2) Manual pulse generator operation
(a) When option card (MR-H-DO1) is not used
Set parameter No. 30 as indicated below to make operation from the manual pulse generator valid.
Choose the pulse multiplying factor of the manual pulse generator at this time.

Parameter No. 30

*Machine feedrate per revolution of
E B El I:I manual pulse generator in metric
T

system
Setting Manual Pulse Generator *Fead Distance/Revolution
0 |Notused
1 |Used/pulse 1-time multiplication selected 100um
2 {Used/pulse 10-time multiplication selected 1mm
3 Used/pulse 100-time multiplication selected 10mm

Turn the manual pulse generator (MR-HDPO1) to rotate the servo motor. The turning direction of
the manual pulse generator corresponds to the rotation direction of the servo motor as listed below:

Turning Direction Parameter No. 2
of Manual Pulse
Generator
Forward rotation | CCW (address increase) | CW (address increase) | CCW (address decrease) | CW (address decrease)
Reverse rotation | CW (address decrease) | CCW (address decrease) | CW (address increase) | CCW (address increase)

aaeo o010 0020 noso

Manual Pulse Generator

rotation ratation
{CCW)

(b) When option card (MR-H-DO01} is used
The pulse multiplying factor of the manual pulse generator can be changed by using pulse
multiplying factor selection in parameter No. 65 and the pulse multiplying factor selection signals
(DI20, DI21) of the MR-H-DO1. Set parameter No. 65 as listed below to make operation from the
manual pulse generator valid.

Parameter No. 65

*Machine feedrate per revolution of
EI I:l EI manual pulse generator in metric
T system
Setting Manual Pulse Generator *Feed Distance/Revolution
0 |Notused
1 |Used/pulse 1-time muitiplication selected 100pum
2  |Used/pulse 10-time multiplication selected imm
3 |Used/pulse 100-time multiplication selected 10mm
4 |Used/pulse multiplication selected externally

Set (040} in parameter No. 65 to set the pulse multiplying factor externally. Relationships
between the multiplying factors and pulse multiplying factor selection signals are listed below:

Multiplying Pulse Multiplying Factor Selection Signals
Factor Di21 DI20
1 times OFF OFF
10 times OFF ON
100 times ON OFF
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4.4.4 Manual Operation Mode

For manual operation, set the operation mode selection signals (DI0, DI1, DI2) as listed below:

Operation Mode Selection Signal ON/OFF
DIo OFF
DIl ON
D12 OFF

(1) Jog operation
{a) Speed setting
Using parameter No. 8 "jog speed 1" and parameter No. 9 "jog speed 2", set the servo motor speeds

for jog operation.

Parameter No. Setting
8 0 to max. speed
9 (r/min)

Choose the jog operation speed with the speed selection signal (JFS). The acceleration/deceleration
time constants for jog operation are those of speed block No. 1.

JFS Setting

OFF Jog speed 1

ON Jog speed 2
(b) Start

When using the parameter unit, hold down the FWD or REV key of the parameter unit to rotate the
servo motor. At this time, the rotation direction is as listed below:

Parameter Unit Parameter No. 2
Key oo aoo10d 0020 o300
FWD CCW (address increase) | CW (address increase) CCW (address decrease) | CW (address decrease)
REV CW (address decrease) CCW (address decrease) | CW (address increase) CCW (address increase)

(¢) Timing chart
Refer to Section 4.4.3 (1)(c).

(2) Stepped operation
Use the second feed distance signal (LSN) to choose the position block No. Press the [ISTEP] key of the

parameter unit to perform the operation of the position block No. currently being selected.

d F i
Position Block No. Secon ( fseg)Dlstance
0 OFF
ON

{3) Manual pulse generator cperation
As in Section 3.4.3 (2).
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o

445 Automatic Operation Mode

Set the operation mode select signals (DI0, DI1,DI2) as listed on the right.

Operation Mode Select Signal ON/OFF
DI ON
DI1 QFF
Di2 OFF

(1) Roli feeding operation according to point table
(a) Setting of position block data
The number of data that may be set is 2 (position block No. s 0 to 1) as standard. Using the second
feed distance signal (LSN), select position block No.1.
2-position point data

Position Block No. Second Feed Distance (LSN)
0 QFF
1 ON

Using the parameter unit, set the position data (increment) in the position block of the position table
data. At this time, do not enter any values into the M code and speed block No. items as they are
invalid. For the position block setting procedure, refer to Section 3-5.

Position Block No. Position Data M Code Speed Block No.
0 20000
1 15000 —

Position data: Increment of the servo motor
The unit {mm], [inch]) and input range of the position data (increment) can be
changed by setting parameter No.4.

Parameter No. 4

HELIL]
-

Set Value Input Range
(STM) (mm or inch})
Q 0 to +999.999
1 0 to +9999.99
2 0to +99989.9
3 0 to +999989
H Set Value Unit
0 mm
1 inch
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(b) Setting of speed block data
By setting parameter No.3, either linear or S-shaped acceleration/deceleration pattern can be
selected. The number of speed blocks that may be set is 2 (speed block numbers 1, 2) as standard or
8 (speed block numbers 1 to 8) when the option card (MR-H-DO1) is used.

Parameter No. 03

CEEL
g

Set Value| Acceleration/Deceleration Pattern
0 Linear acceleration/deceleration
1 S-shaped acceleration/deceleration

For linear acceleration/deceleration pattern, to select the liner acceleration/deceleration pattern,

set OO0 in parameter No.3.
Speed Block No. speed (r/min) Acceleration Time Constant {ms) Deceleration Time constant {ms)
1 2000 220 20
2 500 100 50
3 (1200) (50) (55)
(8) (1500} (20) (30)

For the speed block setting method, refer to Section 4.5.4

Item Description

Speed 0 to max. speed ¥/min
0 to 200000ms

Acceleration/Dec

. ) The acceleration and deceleration time constants set should be the
eleration Time X ) X
constant lengths of time (ms) required for the servo motor to rise to and fall

from the rated speed, respectively. (Refer to the chart on the right.)

Servo motor speed

: :
% Time

Acceleration time Deceleration time

constant constant

For S-shaped acceleration/deceleration pattern, smooths the rise and fall of sexrvo motor rotation.
Set OO in parameter No.3. 7

Using the parameter unit, set the servo motor speed, acceleration/deceleration time constant and S-
shape time constant in the speed biock. The acceleration time constant is equal to the deceleration
time constant.

Speed Block No. Speed (r/min) Acceleration/Deceleration Time Constant {ms) 8-Shape time constant (ms)
1 . 2000 1000 100
2 500 1500 200
(3) (1200) (1200) (100)
(8) {1500) (2000) (200)
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item Description
Speed 0 to max. speed r/min
Acceleration/decel
celeration’aec®®er 19 to 20000ms

ation time constant

100 to 450ms
S.shape time Set the S-shape time constant to 10-20% of

the acceleration/deceleration time constant.

---------- s -~ Rated speed
:i Low-speed

Servo motor speed

&

=+

D
—%

3l

v
'
'
1

e e mm e e =

...... R operation
1
i

Accelerations  S-shape time
deceleration ~ constant
time constant

(¢} Operation of the servo motor
When the setting of each point table is complete, select the position block number using the second

feed distance signal (LSN). The relationship between the second feed distance signal and position
block No.s are listed below:
2-position point data

Position Block No. Second Feed Distance (LSN)
0 QOFF
1 ON

Using the speed select signal,'select the speed ‘block number.
Standard (2 speed blocks)

Speed Block No. Speed Selection {JFS)
1 ON
2 QFF

The relationships between the speed selection signal and speed block No.s are listed below:
MR-H-D01 used (8 speed blocks)

DI19 D18 D17
Speed Block No. bit2 bit1 bito
(MSB) (LSB)
0 0 0
0 0 1
3 0 1 0
8 1 1 1

3-bit binary, 0: OFF, 1: ON
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Switch on the forward rotation start (ST1) or reverse rotation start (8T2) to rotate the servo motor
to the preset position. The rotation direction of the servo motor depends on the setting of parameter
No.2. The relationship between the set value and servo motor rotation is as listed below:

Parameter No. 2
HEEE
T

Set Sarvo Motor Rotation Direction
Value ST1:0ON ST2:ON
0 | CCW rotation {Current value increase) |CW rotation (Current value decrease)
1 CW rotation {Current value increase) {CCW rotation (Current value decrease)
2 CCW rotation (Current value decrease) | CW rotation (Current value increase)
3 CW rotation (Current value decrease) [CCW rofation (Current value increase)

¢ The followiné is the timing chart after servo-on.

ON
Serve ON {SON}
OFF ..........................................................................................
Ready (RC ON
oa
y (R0) OB - -t L
ON
Trouble (ALM) . ]_
e e Y :
Automatic operation ON :
selection (D10} OFF ceeeeeeee e R R TR S e el i J_
Manual operation ON :
selaction (D1} OFE
Remote manual ON
operation OFF :
selsction (DI2) on Position block No. 1 :
S d feed
o ?fsm) orr Position black No. 0 [ ;
oN —ie— 10ms or fess Speed block No. 2
Speed selection (JFS}) Speed blogk.1 L] :
OFF 8 S: firayay AR L LR R R EEELRLELEELEEECEECRECRS SEEE
Pasitioning ON '
completion (PF) OFF------- l l -- ‘l. i l——, ------ AR
Rough match CN I I I E M |
(CPC} OFF = ~""" A A A 38
i N o —wi—4— 10ms or less
: " o Emergency stop
" F\'_emalmr)g Dynamic brake cperated
diatance claar .
Servo moter speed
Y - . PN : Remaining:
Forward rotation ON i N » diatance :
start (ST1) OFF . i . . ) :
Reverse rotation ON ore ﬁ / \ ]
start (ST2) OFf . - y
ms —w—a— * !
Temporary stop ON or more : ) :
s1P) or L L
5ms —p—at— .
Restant (DEC) oN or m°’eﬂ :
OFF - p :
ms —pl-—a—
ON
Clear (CR) ormore ﬂ
OFF R

4- 33



4. ROLL FEEDING SYSTEM

(2) Roll feeding operation under digital switch position command
This operation requires the option card (MR-H-D01) and digital switch (MR-DS60). For wiring, refer to
Section 4.2.2
Set 1011 in parameter No.65.

Parameter No. 65

-]

[ BCD 3 digitsx2 input is
selected.
External speed block No.
select switch is valid.
Digtal switch is selected.

Using the digital switch (MR-DS60), set the position data (increment). The unit ({mm], [[inch]) and
input range of the position data (increment) can be changed by setting parameter No.4.

Parameter No. 4

H BN
-

Set Value input Range
{STM) {mm ar inch}
0 0 to +999.999
1 0 to +9999.89 .
2 0 to +99999.9
3 0 to +998999
— Set Value Unit
0 mm
1 inch

Switch on the forward rotation start (ST1) or reverse rotation start (ST2) to rotate the servo motor to
the preset position. Select the speed block as‘in the above-mentioned absolute command. The rotation
direction of the servo motor depends on the setting of parameter No.2, as in (1), this Section.
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¢ The following is the timing chart after servo-on.,

ON
Servo ON (SON)
OFF  —mommm et o o et ed R
Ready (RD) ON
eal
4 OFF —mmemmmmmm s oot e oo
ON
Trouble (ALM)
OB — o m o mm e et

Autmatic operation CN

Position
data 1

selection {DIC) ) = =SS

Manual operation ON

selection (DI1) OFF

F!emot.e manual - ON

operation

selection (DI2) OFF

Speed selection ON : :

Oh7. DB, DI9)  ore _Speed block No. 1 X Speed block No. 2 X Speed block No. 1

Positioning ON ————— : I : |

completion (PF) OFF ------ s R I Y —is

Rough match ON : : E . :

(CPO) OFF wvu--- e : e T .

Digital switch position ON : I' : : v : —

data (increment) OFF / Pos:@lon data 1 Nl Position data 2 >:< Position data 3 /
' £ \8ms or more! 1 ;

Position
Pasition-data 2 data 3

Servo motor speed

10ms #— 3ms or less \ L E
ormes 10ms or less E
5ms or more . L.
Forward rotation ON : R;mammg
start (ST1) OFF . _ N\ W ' istance N
5ms or more ' '
Reverse rotation ON : :
start (ST2) OFF .. ! :
5ms or more —*Ae— ‘
Temporary stop ON :
(STP) OFF - : -
ON 5ms or more —:
Restart {DEC)
OFF R L
ON 5ms ar more
Clear (CR}
OFF -
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(3) Roll feeding operation under programmabile controller position command
This operation requires the option eard (MR-H-DO01). For wiring, refer to Section 3.2.3. The relationship
between the position data and strobe signal is as in (13), Section 3.3.3.

Set 0011 in parameter No.65. :

Select the input range and speed block number of the position data as in “2) Positioning operation
under digital switch position command.”

Switch the forward rotation start (ST1) or reverse rotation start (ST2) on to rotate the servo motor to
the preset position. For the rotation direction of the servo motor, refer to “c. Operation of the servo
motor “in ”1) (1), this Section”
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¢ The following is the timing chart after servo-on.

Servo ON (SON)

Ready (RD)

Trouble (ALM)

Automatic operation
selection (DI0)

Manual operation
selection (DI1)

Remote manual operation
selection (DI2)

Speed selection
(D117, D18, DI19)

Positioning
completion (PF)

Rough match
{CPOY)

Position data {(increment)
lower 3 digits request (DOCS)

Position data (increment)
lower 3 digits request (DO04)

Programmable controller
position data (increment)

Strobe signal (D122)

Serve moter speed

Forward rotation
start {ST1)

Reverse ratation
start (ST2)

Temporary stop
(8TP)

Restart (DEC}

Clear {CR)

ON

OFF
ON
OFF
ON
OFF
ON
OFF —---cn-
ON
OFF --evue-

Speed block No. 2

o

Speed block No. 1

ata 2, fower Cata 2, uppe
3 digits 3 digits

20ms or more )

]
ata 1, lowar atg-t, appol ¥
/3 digits T 3 digits '
5ms or.more 5ms or more :

ON !
OFF

cndacceacpmnfeanaeaheagaaddacs

F Y
N

b ISy

/

!
1 Remaining
' distance

Data 1

>

w
3
)

R
g
&
é

5ms or more

ON

OFF
5ms Or MOre—w——e—

ON v 1
OFF

ON
OFF -

ON 5ms or more

OFF

1 1
5Ms OF more ———

| n
5msormoreﬁ

:
,

\, 5ms or more} . /
\ ] H
;‘ : .
:
;

ON
OFF
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4.5 Point Table Date Setting Procedures

(1) Position block data input

Step Parameter Unit Operation Parameter Unit Screen
Press [PARAM/DATA] (call the data setting mode screen). <Setmodes A
Press [A) / [W] to select the block to be set (select the position block), S Pos. Block

1) |Press[J] to define the block to be set (define the position block). Speed Biock
Edit :HELP v
press [0] on the ten-key pad to specify the position block number to be set (for 0). <Pos. sel >
Press [] to define the position block number to be set. Block No.
2)
Read: .
If the key press is wrong, press [STOP/RESET] to return to step 2). sPos. setl >
Biock No.
3
Error :RST
press [A] 7 [W] to specify the position block number to be set (for 0). o5 123450
Press [} to define the position block number to be set. 1= 78001.2
4
Press [A) [Wlto select the data field irito which data-is!to be input (select the 0 FosBloc A
position data). S Pos. 12345.6
5) | Press [J] to define the data field into which-datais to becinput (define ¢he position Mcode
data). SpeedNo v
Press [D7], [¥8], ['STEP -] and [F9] on the ten-key pad to enter position data (for 78.9). 0 Position Y
Press [J] to write the position data and press [CAN] to return to step 1). 12345 .8
6) 78.9
[Position block input complete] Write: J mm v
press [CAN] twice to return to step 4).
If the key pressed is wrong, press [STOP/RESET] to return to step 6), or press [CAN] 0 Position A
to return to step 5). 12345.6
7)
Error :RST v
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{2) Speed block data input

Step Parameter Unit Operation Parameter Unit Screen
Press [PARAM/DATA] (call the data setting screen). <Setmodes A
Press [A]/ W] to select the block to be set (select the speed block). Pos. Block

1) | Press [1] to define the block to be set. —+SpeedBlock
Edit :HELP v
Press [1] on the ten-key pad to specify the speed block number to be set (for 1). <Speed. set >
Press [J] to define the speed block number to be set. Block No.
2 1]
Read:
If the key pressed is wrong, press {STOP/RESET] to return to step 2). <Speed.set >
Bilock No.
9 9]
Error *RST
Press [A] / [V] to specify the speed block number te be set (for 1). 5 2000.0 A
Press [J] to define the speed block number to be set. o, 1000¢.0
4 35 3000.0
4 0.0 ¥
On the data list screen, press [A] / [W] to select the data field into which data is T SpeedBlock A
to be input (select the speed). —»Speed 2000.0
5) | Press [J] to define the data field into which data is to be input (define the speed). Acc 20000
Dec 20000 W
On the input screen, press [3]1{0]'{0] [0] on the ten-key pad to enter the speed (for 1 Ref.Speed
3000r/min). 2000.0
6) | Press [.1] to write the speed and press {CANTto proceed to step 7).
Write: J r/min
On the data list screen, press [AI / [Y] to select the data field into which data is T SpeedBlock
to be input (select the acceleration time constant). Speed 3000.0
) | Press [J] to define the data field into which data is to be input (define the S Acce 20000
acceleration time constant). Dec 20000
On the input screen, press [1] [44] [B5] [C6] [27] on the ten-key pad to enter the 1 Acc Time
acceleration time constant (for 14567m). 20000
8) | Press [.J] to write the acceleration time constant and press [CAN] to proceed to
step 9). Write: 4 msec
On the data list screen, press [A] / [V] to select the data field into which data is T SpecdBlock
to be input (select the deceleration time constant). Speed 3000.0
9) |Press {1] to define the data field into which data is to be input (define the Acc 14567
deceleration time constant). —»Dec 10000 W
On the input screen, press [1] [#4] [B5] [C6] [P7] on the ten-key pad to enter the _
. . i Dec time A
deceleration time constant (for 14567m). 10600
10) | Press [J) to write the deceleration time constant,
Speed block input complete. Write: 4 msec W
Press [CAN] twice to return to step 4).
If the key pressed is wrong, press [STOP/RESET] to return to the input screen, 1T Dec time A
or press [CAN] to return to the data list sereen. 20000
D
Error :RST v
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{3) Data copy
This function reads the point table data (position blocks, speed blocks) of the MR-H-ACN to the
parameter unit and writes them from the parameter unit. By using this function, data can be read once
to the parameter unit and then copied to the other MR-H-ACN.
(a) Data read
Reads data from the MR-H-ACN to the parameter unit.

Step Parameter Unit Qperation Parameter Unit Screen
Press [PARAM/DATA). ~Seimodes A
Press [SHIFT] [3] (position data copy initial screen). S Pos. Block
1) |Press [CAN] to return to the previous screen. SpeedBlock

Edit :HELP v

Press [A] /W) to specify the mode (specify). <DATACOPY> &
Press [J] to define the mode. SREAD
If the key press is wrong, press [STOP/RESET] or [CAN] to return to step 1). WRITE
COMPARE v
2}
<DATA COPY>
Read ?
Yes: .
No:RST
Read complete <DATACOPY>
Press [CAN)] to return to step 1)
3

Mode sel.:CAN

4- 40



4. ROLL FEEDING SYSTEM
... ________________________________________________________________________________________________ |

(b) Data verify
Verifies the data in the parameter unit with that in the MR-H-ACN.

Step Parameter Unit Operation Parameter Unit Screen
Press [PARAM/DATA). <Setmodes A
Press [SHIFT] [3] (position data copy initial screen). S Pos. Block

1) |Press [CANJ to return to the previous screen. Speed Block
Edit :HELP v
Press (] / [V to specify the mode (specify). <DATACOPY> A
Press [J] to define the mode. S READ
WRITE
COMPARE v
2)
<DATA COPY>
Not Power Off
<DATA COPY>
Press [CAN] to return to step 1).
3) COMPLETE
Mode sel.:CAN
{When incorrect data exists in the data verified] «<DATA COPY>
Press [SHIFT] to check incorrect data numbers. Compare Er.
] . Error No. :SFT
When incorrect data overflows a'single screen, préss [/ [V}
. . Mode sel.:CAN
to switeh to the preceding/next screen,
4 Press [CAN] to return to step 1} [SHIFT]
Er.Data No. A
PO1QP PO10S
POSOMP185M
P1858 Ss002v ¥

Exror number make-up

L0
—r—— Data item
Block number Pesition Block Speed Block

P |Position V [Speed

M M code A | Acceleration
Data block identification time constant
P: Position block S |Speed number | D | Deceleration
8: Speed block time constant
S | S-shape time
constant
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{c) Data write
Writes the data in the parameter unit to the MR-H-ACN.

Step Parameter Unit Operation

Parameter Unit Screen

Press [PARAM/DATAL
Press [SHIFT] [3] (position data copy initial screen).
1) | Press [CAN] to return to the previous screen.

<Set mode> A
—-Pos. Block
Speed Block
Edit :HELP v

Press [A]/ [V} to specify the mode (specify).
Press [J] to define the mode.

<DATACOPY> A
—~>READ

2) WRITE
COMPARE v
When write is inhibited <DATA COPY >
Press [CAN] to return to step 1).
3) XIRA L M
Press "CAN"
Press [.J] to execute write. <DATA COPY >
Press [STOP/RESET] to step write and return to step 1). Write 7
Yes:
No:RST
4) '
<DATA COPY>
Not Power Off
<DATA COPY>
5) Press [CAN] to return to step 1).

—sPower Off

[ When incorrect data exists in the data written|

1. Press [J] to write only the correct data.

2. Press [STOP/RESET] to stop write and return to step 1).

3. Press [SHIFT] to check incorrect data numbers.

6) | When incorrect data overflows a single screen, press (4] /['W)
to switch to the preceding/next screen.

{SHIFT)

ErrorNo.:SFT

Right Data

Write Yes:J
No:RST

—

Wrong Data A
POOOP POO1P

S001V S001A

§101D s002v V¥

Error number make-up

Block number Position Block Speed Block
Data block identification | P | Psition V| Speed
P: Position block M{ M code A | Acceleration
5: Speed block time constant

S | Speed number | D | Deceleration
time constant
S | S-shape time
constant
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{4) Point table data edition

(a) Position block data insertion
Inserts data into the specified position block on a block basis.

Step Parameter Unit Operation Parameter Unit Screen
Press [PARAM/DATA]. <Setmodew A
Press [HELP] (position block edition initial screen). —Pos. Block

1) |Press [CAN] to return to the previous screen. Speed Block
Edit :HELP v
Press [A]/ [V to specify the mode (specify). ~Pos Ed i yy
Press [J] to define the mode (define). = INSERT
2) DELETE
v
Press [0] on the ten-key pad to specify the block number into which data is to be ~Block Ins =
mserted (for No.0). Block No.
3 Press [J] to execute insertion. m
Yes:g No:RST
<Block Ins.>
Data in block No.0 is shifted to Nol and No.0 is vacated. i
On completion of ingertion, the positioning address list screen is displayed. Inserting
Not Power Off
4)
0— 0.0 A
1 78901.2
v
| When insertion cannot be performed (outside the block number setting range)| <Block Ins.>
Press [STOP/RESET] to return to step 3). Block No. 5
5)
Error:RST
[When the data of the last block will be deleted by executing insertion| <Block Ins.>
Press [STOP/RESET] to return to step 3. No. 1 Detlete
6 Press [J] to execute insertion.
Yes: .t No:RST

4- 43
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(b) Position block data deletion
Deletes the position data of the specified position block number.

Step Parameter Unit Operation Parameter Unit Screen
Press [PARAM/DATA]. <Seimodes A
Press [HELP) (position block edition initial screen). S Pos. Block

i) Press [CAN] to return to the previous screen. SpeedBlock
Edit :HELP v
Press [/ [V to specify the mode (specify). ~Pos Ediis yy
Press [] to define the mode (define). INSERT
2 —DELETE
v
Press [0] on the ten-key pad to specify the block number from which data is to be =Block Dal >
deleted (for No.0). Block No.
3) |Press [] to execute deletion m
Yes:t No:RST
<Block Del.>
Data in block No.0 is deleted, the data in No.l is shifted to No.0, and No.1 is .
On completion of deletion, the positioning address list screen is displayed. ot Fower
4)
0— 3000.0 &
1 0.0
v
[When deletion cannot be performed. (outside the block number setting range)} <Block Del.>
Press [STOP/RESET] to return to step 3). Block No.
5)
Error:RST
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5. SIGNALS AND WIRINGS

A WARNING

+ Any person who is involved in wiring should be fully competent to do the work.

«» Before starting wiring, make sure that the voltage is safe in the tester more than 10
minutes after power-off. Otherwise, you may get an electric shock.

» Ground the controller and the servo motcr securely.

+ Do not attempt to wire the controller and servo motor untif they have been installed.
Otherwise, you may get an electric shock.

¢ The cables should not be damaged, stressed excessively, loaded heavily, or
pinched. Otherwise, you may get an electric shock.

A CAUTION

« Wire the equipment correctly and securely. Otherwise, the servo motor may
misoperate..

» Connect cables to correct terminals to prevent a burst, fault, etc.

» Ensure that polarity (+, ) is correct. Otherwise, a burst, damage, etc. may occur.

+ The surge absorbing diode installed to the DC relay designed for control output
should be fitted in the specified direction. Otherwise, the signal is not cutput due to
a fault, disabling the emergency stop and other protective circuits.

Controller
VIN
(24VDC)
Control
output } —
signal @

» Use a noise filter, etc. to-minimize the influence of electromagnetic interference,
which may be given to electronic equipment used near the controller.

= Do not install a power capacitor, surge suppressor or radio noise filter (FR-BIF
option) with the power line of the servo motor.

+ When using the regenerative brake resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative brake resistor,
causing a fire.

* Do not modify the equipment.
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5.1 Internal Connection Diagram of Servo Amplifier

[

Controller
CNT DC24V
VDD 21,22 it CN1
VIN| 20 L o4 [ PF
so | 12 —7~ 1 o5 [ zP
pec| 13 7~ 48 [Am
JFs| 14 7~ 23 [cp
sTP| 15 7~ 1 49 |RD
CR| a7
LSP| 38
LSN| 39
Do | 41
DI | 42
Di2 | 43
ST1| 44
sT2| 45
EM | 46
PRO| 18
NPo| 19
sG [16,17
40,47 v Nt
4 | LA
—£ 5 |LAR
6 | LB
.J::—~ 7 |LBR
o |LzR
j 31 |FPA
cnt j 32 |FPB
ov| 2 D@ '
_|: 33 | oP
TLA | 27 —D—@El—
CN3
DC+15V
P15 | 1 [—ft— _D_@_ 2 Mo
DC-18Y
N15 | 26 i} o
LG |gras
sp | 50
1
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5.2 Interfaces

5.2.1 Common line

POINT |

* Do not connect SG, LG and SD externally.

The following diagram shows the power supply and its common lime.

Caontroller
Permissible 200mA
+24V+10% VDD | —»
24V $ VIN | CN1 N
DC24V [ ]
4. Tk2 F 3
SON, N )
Approx. 5SmA § } “u l Digital output (DO-1)
et Permissible current S50mA
Connection made Digital input Yso
when there is no (DI-1)
MR-H-D01 option card PPO
R — 5V - Opposite polarity of the diode
NPOJT ™ 4V
MR-HDPO1 mantal A(B) P (NPO) ]' will cause the controller to tail.
pulse generator 'I: | SG )
e & —)
) Y
Extemal 45 i CN11\ VDDi
| power supply GND . DIOO\ Y
o oo e vivo
L4 8G 2 CF—@—WH
i MR-HDD1 DD15 /
Connection made option card § > @—W‘r
when MR-H-DO1 SG
option card is loaded Asolaleds | irdeimarenion
MR-HDPO1 manual e . CNig shor
pulse generator {AESB £ e PP1D (NPID) / .
Connected to the BV [+ P5 Ps
5V power supply Va2 3 LG I8 I
inside the card o SD 0P5T"
Menitor
Permissible MO o ¢ Analog output,
30mA | 15V£10% Feav |l on;'e-way of two-way
P15R ; o . deflection 1mA meter
MOGT - eglE ,
J Max35mA i Max.24v
(FPA) e ! jg——» i Foropen
Torque ? L ! collector
+10V/max. current ~ G ) —— ! E output
sSD _'.-;,....-.-.-.-.-.;1 50/60Hz
LZ(LA i AC100V o
( )I ¥ : TXD(RXD) é ¢ AC200V
; i i TXO[RXD,
4 LZR(LAR)I A (RXD) 1
sD i Nz ... MR
=& [ | wee
Servo motor earth J - {17 Common MR-DPGO external
- Earth i 1 gt ¥ ] digital display
_é_ Servo motor
= SDT encoder

Gro—und
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5.2.2 Detailed description of the interfaces

This section gives the details of the I/O signal interfaces (refer to I/O Division in the table) indicated in

Sections 3.3.2 or Sections 4.3.2.
Refer to this section and connect the interfaces with the external equipment.
(1) Digital input interface Di-1

(Give a signal with a relay or open collector transistor.

For use of internal power supply For use of external power supply
Controller Controller
24VDC
VDD (Note) | VDD
24VDC ?
VIN R: Apprex. 4.7Q 200mA or more [ yi R: Approx. 4.7Q
’_| [ b
{Note)
For a transistor SON, etc.
Approx. SmA (L & l('r;\l (L > If{"'\I
’ }Switch }Switch
TR pic i 186G
N - \(
VCES 1.0V l

| CEQ < 100pA

Note: Do not connect VDD-VIN.

Note: This also applies to the use of the external power supply.

{2) Digital output interface DO-1
A lamp, relay or photocoupler can be driven. Provide a diode (D) for an inductive load, or an inrush
current suppressing resister (R) for a lamp load. (Permissible current: 40mA or less, inrush current:
100mA or less)
1) Inductive load

For use of internal power supply For use of external power supply
Controller If the diode is not Controller If the diode is not
connected as shown, connected as shown,
the servo amplifier the servo amplifier
VDD o{Not
will be damaged. (Noe)S it be damaged.
VIN ViN © /
Load Load —:24VDO
* x +10%
ALM, sfc. ALM, etc.
4 o
> >
8G 5G
Note: Do not connect VDD-VIN.
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2) Lamp load

For use of internal power supply

For use of external power supply

Controller
24VDC

Controller
VDDo (Note)
VIN +
R lza,vnc
1—7‘-‘ +10%
Alm, etc. "(
I SGI

Note: Do not connect VDD-VIN.

(3) Manual pulse generator input interface DI-2

Provide a pulse train signal in the open collector system.

(a) Open colector system
1) Interface

For use of internal power supply

For use of external power supply

Controller

About 2k
| ——

VDD {P24)
VIN {OP24) Max. input pulse
frequency 200kpps

PPO, NPC

2

e
\

—
About. 10mA

'
*)q i s
L) <o Q
kISD l

Controller

| VIN {OP24) Max. input pulse

frequency 200kpps
About 2k
24VDC l|
- PPO, NPO ¥
HEF I S |
[ [ ki —
v M About. 10mA
% 1 |sa

2) Conditions of the input pulse

tc ) tHL
tEH =tHL < 0.2us
PPO 09— tc > 2us
0.1 tF > 3us
fc tLH
NPO

S U
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(4) Encoder pulse output BO-2
(a) Open collector system
1) Interface
Controller Controller 510 24VDC

b
OPLin-- «—i_:.’”EDO'

Photocoupler

S

2) Output pulse
Servo motor CCW rotation

o I e O
et I I O
CP _L___J__
1.77ms or more

A ™
(b) Differential line driver system
1) Interface
Max. output current: 36mA
Controller Controller
LA . LA )
Bz -, Am26L-SS2 or equivatent A 1 .O—O.Q High-speed photocoupler
[é I ¥ 1509[1] I} ¥ g |
LAR — LAR \ G
(LBR,LZR)| :: (LBR, LZR)
$ LG %
sD Sk
2) Output pulse
Servo motor CCW rotation
W= L
LT
LBR — |
“LQ._I._ LZ signal varies £3/8T on its leading edge.
LZ |
LZR 1

f _1.77ms or more
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(5) Analog input
Input impedance
1010 12kQ

Controller

+15VDC
| P15R T

P,
L

VC. et

e
]

Approx. 10k
1 LG
sSD
(8) Analog output
Qutput £10V
Max.1mA
Controller
10k
MO1
(MO2)| -

e Reading in
one or both
directions

MOG | 1mA meter
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5.3 Power Line Circuit

/\ cauTion

» When the controller has become faulty, switch power off on the controiler power
side. Continuous flow of a large current may cause a fire.

» Use the trouble signal to switch power off. Otherwise, a regenerative brake transistor
fault or the like may overheat the regenerative brake resistor, causing a fire.

5.3.1 Connection example
Extemal emergency
RA2 stop OFF ON
— i
0
(Note 4} MG
NFB MG Controller Serve motor
STo o R ANCP u U
3-phase v A
200 10 230AC ©l° 0 S -
S O te] T — w w
Built-in. .} 1
R1 regenerative — ’}_ (Note 1) 24VDC =
gy brake resistor — E i 57
EMG RA1 i $
O \)Bz
{Note 2)

CN1

Extemnal emergency stop I

olo

EMG

8G

| BU

{Note 3)

M]

Encoder cable

:];BV

CN1
VDD
VIN

D
ALM O
CPO +&

Note: 1. The interface 24VDC power supply (VDD) of the serve amplifier cannot be used. Always prepare
a power supply dedicated to electromagnetic brake. The power supply connected to the lead (blue)
of the electromagnetic brake should be wired independently of polarity.
2. When the usage is as described in Section 5.5.2 (2), do not connect the EMG switch.
3. For HA-LLH11K2 or more.

4. Configure up a power circuit which will switch off the magnetic contactor after detection of an alarm.
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]

B.3.2 Terminal

The arrangement and signal layout of the terminal block change with the controller capacity. Refer to
Section 13.2.1.

Symbol Signal Description
Main circuit power input terminals
R-8-T Main circuit power supply Connect a three-phase 200 to 230VAC, 50/60Hz power supply to R, S, T.

For MR-H7T00ACN-UE or more, the voltage of 50Hz power is 200 to 220V.
Servo motor power output terminals
Connect to the servo motor power supply terminals (U, V, W).

UvVv,w Servo motor output

Control circuit power input terminals

L11 and L21 should be in phase with L1 and L2, regpectively.

Connect a single-phase 200 to 230VAC, 50/60Hz power supply.

For MR-H700ACN or more, the voltage of 50Hz power is 200 to 220V,
Regenerative brake option connection terminals

The MR-H400ACN to MR-H700ACN are factory-connected with a built-in
regenerative brake resistor.

Ri1-S1 Control circuit power supply

When using the regenerative brake option, brake unit or power return
converter, always connect it after removing the wiring of the built-in
regenerative brake resistor connected across P-C.

For MR-H11KACN or more, always connect the supplied regenerative brake
resistor, across P-C.

P,C,D Regenerative brake

Servo motor fan power supply terminals
MS1-MS2 |Serve motor fan Connect to the| cooling fan which is built in the HA-LH11K2 to HA-LH22K2
servo motors. Provided for the controllers of MR-H11KACN or more.

l Ground terminal

Grounding Connect this terminal to the protective earth (PE) terminals of the servo motor
and control box for grounding;
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5.3.3 Power-on seguence

(1) Power-on procedure

1) Always wire the power supply as shown in above Section 5.8.1 using the magnetic contactor with
the main circuit power supply. Configure up an external sequence to switch off the magnetic
contactor as soon as an alarm occurs.

2) Switch on the control circuit power supply Lii, L21 simultaneously with the main circuit power
supply or before switching on the main circuit power supply. If the main circuit power supply is
not on, the display shows the corresponding warning. However, by switching on the main circuit
power supply, the warning disappears and the controller will operate properly.

3) The controller can accept the servo-on signal (SON) about 1 second after the main circuit power
supply is switched on. Therefore, when SON is switched on simultaneously with the three-phase
power supply, the base circuit will switch on in about 1 second, and the ready signal (RD) will
switch on in further about 20ms, making the controller ready to operate.

{2) Timing chart

SON accepted

(1s)
Main circuit, ON Iy
contre! circuit power OFF ! |

- ON
Base circuit OFF s0ms. | o
Sevoon (SON) 2N 4 2 ‘
ms:
ON
Reset (RES) . 4
OFF 20rms; 20ms: 20ms: 0omsi

Ready (RD) oM __ Lineid: | l l [ L—

(3) Emergency stop

» To stop operation and switch power off immediately, provide an external emergency
CAUTION stop circuit.

Make up a circuit which shuts off main circuit power as soon as EMG-SG are opened at an emergency
stop. To ensure safety, always install an external emergency stop switch across EMG-SG. By
disconnecting EMG-SG, the dynamic brake is operated to bring the servo motor to a sudden stop. At
this time, the display shows the servo emergency stop warning (ALEG).

During ordinary operation, do not use the external emergency stop signal to alternate stop and run. For
the MR-H-ACN, if the start signal is on or a pulse train is input during an emergency stop, the servo
motor will rotate as soon as the warning is reset. During an emergency stop, always shut off the run
command.

Controller

VDD

VIN

alo EMG

SG

5- 10
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5.4 Connection of Controller and Servo Motor

5.4.1 Connection instructions

A WARNING ¢ Insulate the connections of the power supply terminals to prevent an electric shock.

s Connect the wires to the correct phase terminals (U, V, W} of the controller and

f servo motor. Otherwise, the servo motor will operate improperly.
CAUTION Do not connect AC power supply directly to the servo motor. Otherwise, a fault may

Qccur,

(1) Wind an insulation tape around the connection several times. For the EN Standard-compliant model,
connect via a fixed terminal block.

Controller side

...................

Servo motor side

(2) For grounding, connect the earth cable of the servo motor to the ground terminal of the controller and
connect the ground cable of the controller to the earth via earth plate of the control box.

(3) Supply exclusive 24VDC power to the brake lead of the servo motor with electromagnetic brake.

The connection method differs according to the series and capacity of the servo motor and whether or not
the servo motor has the electromagnetic brake. Perform wiring in accordance with this section.

5.4.2 Connection diagram

The following table lists wiring methods according to the servo motor types. Use the connection diagram
which conforms to the servo motor used. For cables required for wiring, refer to Section 15.2.1. For encoder
cable connection, refer to Section 15.1.6.

For the signal layouts of the connectors, refer to Section 5.2.2.
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Servo Motor Connection Diagram
Controller (Note 4) Servo motor
U (Red)
3 V (White)
W W (Black) Motor
@ (Green) @
(Note 1) {Note 3)
:E 24VvDC Bt {Note 2)
HA-LH11K2 to HA-LH22K L\Io-o - %Bz jElectrq-
HC-MF053 (B) (-UE) to a1 magnetic
To be shut off when servo | ____Z77_
HC-MF73 (B} (-UE) on signal switches off or by
HA-FF053 (B) to HA-FF63 (B) N 2[ alarm signal
HC-UF13 (B) to HC-UF73 (B)
Enceder

Encoder cable

Note 1. To prevent an electric shock, always connect the earth terminal of the
controller to the earth of the control box.
2. This circuit applies to the serve motor with electromagnetic brake.
3. For the HA-FF series, connect the ground cable to the earth terminal of the
servo motor.,
4. The HA-LH11K2 to HA-LH22K2 are equipped with a cooling fan. For wiring,
refer to Section 5.4.4.

HA-FF053 (B)-UE to HA-FF63C
B)UE

HC-SF121 (B) to HC-SF301 (B)
HC-SF202 (B) to HC-SF702 (B)
HC-SF203 (B) - HC-SF353 (B)
HC-UF202 (B) to HC-CF502(B) -

Controller Servo motor
u U
v v Motor]
W w
@ =] |
\_ (Note 1)
T, 24VDC {Note2)
iT B1
| I g Electro-
EMG T B3 magnetic
To be shut off when servo | brake _|
on signat switches off or by
alarm signal
CN2 [H
Encoder

Encoder cable

Note 1. To prevent an electric shock, always connect the earth terminal of the
controller to the earth of the control box.
2. This circuit applies to the servo motor with electromagnetic brake.

HC-SF52 (B) to HC-SF152 (B)
HC-RF103 (B) to HC-RF503 (B)
HC-UF72 (B) - HC-UF152 (B}

Controller Servo motor
U U
v v Motor
W W
@ ay
\_ (Note 1)
= 24VDC “[Note2) |
gl B1 }
Y, Electro-
EMG T B2 magnetic
brake
To be shut off whenservo |----------]
on signal switches off or by
alarm signal
CN2 [W
Encader

Encoder cable

Note 1. To prevent an electric shock, always connect the earth terminal of the
controller to the earth of the control box.
2. This circuit applies to the servo motor with electromagnetic brake.

5- 12
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5.4.3 Details of the servo motor side

(1) HC-MF(-UE) series

11 = Z‘.

Encoder connector signal arrangement

T
*.._ Power supply lead
4-AWG19 0.3m | |

With end-insulated round crimping terminal 1.25-4 i p 3
Red :Uphase MR | MRR | BAT
White :V phase ) 5 [
Biack : W phase MO | MDR | GNT
Greenfyellow : Earth 7 3 3

Encoder cable 0.3m
P5 LG SHD

With connector 17216g-9 '\ _Brake cable

(AMP make) 2-0.32 0.3m
With end-insulated round crimping
terminal 1.25-4

(2) HA-FF series

Earth terminal, M3 screw

q] | N
B Ot L e E 3 Encoder connector signal arrangement
[
q H 1 Z 3
MR | MRR | BAT
I B
MD | MDR | ONT
7 g g
P5 | LG | SHD
Encoder cable 0.3m Power supply cable Brake cable
With connector 172169-¢ VCTF3-1.2520.5m VCTF2-0.5% 0.5m
(AMP make) With end-insufated round With end-insulated round crimping
crimping terminal 1.25-4 terminal 1.25-4

Red :U phase
White : V phase
Black : W phase

5- 13
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(3) HA-FFOC(B)-UE series

+— — =

‘ |
LT L]

Encoder connector ] \

Power supply connector Brake connector
Connector
Servo Motor
For Power Supply For Encoder For Brake

HA-FF053C(B)-UE
to CE05-2A145-2PD-B MS3102A20-29 MS3102E10SL-4P

HA-FF63C(B)-UE

Power supply connector Encoder ¢onnector signal Brake connector signal
signal arrangement arrangement arrangement
CE05-2A145-2PD-B MS33102A20-29P MS3102E10SL-4P
Koy Pin Signal Pin } Signal Pin| Signal Koy Pin Signal
_— A U A MD K A A | (Note) Bl
oQO Oa B v B | MDR L o0 B | (Note) B2
O Os) LC| W cl.mr | M| ont J\®Y "/ Note: 24VDC without
D | & (Barth) D | MRR N | sHD polarity.
B P
F BAT R LG
G LG 5 P5
H T
J
{4) HC-UF(B) 2000r/min series
Battorn 1
Top I Encoder connector
signal arrangement
ki ! ] |
L i 1 2 3
MR |MRR | BAT

i T
Power supply lead 4-AWG19 0.3m ";D MER C:T

Brake cable {With end-insulated round crimping o5 | LG | sHD
Encoder cable 0.3 terminal 1.25-4)
: =/ VCTF 2-0.520.5m Red :U phase
With connector . . LU pt
(With end-insulated round  \white : V phase
172169-9 (AMP make) A inal 1.25-4 “vp
crimping terminal 1.25-4) Black : W phase
Greenfyellow : Earth

5- 14
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(5) HC-SFO(B) - HC-RFO(B) - HC-UD(B)F2000 r/min series

Moor pla_te ' Servo Motor Side Connectors
" (Oppashto side) Servo Motor For Power Supply For Encoder Electromagnetio
e Brake Connector
g i HC-SF81(B)
7 HC-SF52(B) to 152(B) |CE05-2422-23PD.B ‘:i;‘;l'fea by power
4 | HC-SF53(B) to 153(B)
L Coown I DT [HesRi2im) w0 301®)
, Typ b HC-SF202(B) to 502(B)  |CE05-2A24-10PD-B MS3102A10SL-4P
HC-$F203(B)-353(B)
; E — HC.-SF702(8) CE05-2432-17PD-B_[M58102A20-25P
| i HC-RF103(B) to 203(B) |CE05-2A22.23PD-B Also used by power
LIJ_:} -— HC-RF353(B)503(B)  |CE05-2A24-10PD-B supply
% HC-UF2(B)1528)  |CEO05-2A22-23PD-B
Encoder HC-UF202(B) to 502(B) |CE05-2424-10PD-B MS3102A108L-4P
connactor
Brake
connector \Power supply connector
Power supply connector signal arrangement
CE05-2A22-23PD-B CE05-2A24-10PD-B CE05-2A32-17PD-B
Pin Signal Pin Signal Key Pin Signal
A U A 19) S— A u
B vV B Vi pO Oa B \4
C W C w C W
D | @ Earth) Do E(Earth) O O D & Earth)
E E (Note) B1
F F (NoteY B2
G | (Note) Bl G
H | (Note) B2 Note: 24VDC, without polarity
Note: 24VDC, without
polarity
Encoder connector signal arrangement Electromagnetic brake connector signal pin-outs
MS8102A20-29P MS3102E108L-4P
Pin Signal Pin Signal Key Pin Signal
A MD K ] A (Note) BI
B MDR L 80 Oa B (Note) B2
C MR M CNT Note: 24VDC without
D] MRR N | SHD polarity
E P
F BAD R LG
G LG ) P
H T
J

5- 15
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(6) HA-LH11K2(-EC) to HA-LH22K2(-EC)
Terminal box
Encoder connector A\

M83102A20-29P\[};§E_ O ©

Il

- ____€_____

Il

| 1111

{a) Terminal box of HA-LH11K2 to HA-LH22K2

146

[Unit: mm}

Cooling fan fead (BU,BV}
Round crimping terminal

Ground terminal
M5 screw

1.25-4

Encoder connector
MS3102A20-20P

3 power supply leads (U, V, W)
with round crimping terminals

(b) Terminal box of HA-LH11K2-EC to HA-LH22K2-EC Protective earth (PE)

146

Encoder connector

signal arrangement

MS3102A-29P

Key

Pin_{Signall | Pin Si&aq
A | MD K

B [Mpr| | L

¢ | MR M | CNT
D [Mrr|} N |sHD
E P

F |BaT]{ R | LG
G | LG s | ps
H T

J

Power supply connection screw size

Servo Motor

Power Supply Connection

Screw Size
HA-LHI11K2 8-6
HA-LH15K2 - 22K2 14-6

{Unit: mm]

Protective earth (PE) 2 Signal arrangement of terminal block
o
M5 screw U v W BU | BV |
Terminal box Encoder connector
MS3102A20-29P
Sarvo Motor Power Supply Connection Screw Size Fan Connection Screw Size

HA-LH11K2-EC Mé M4
HA-LHI15K2-EC - LH22K2-EC M8 M4

5- 16
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5.4.4 Servo motor fan (HA-LH11K2 to HA-LLH22K?2)
The 11kW or more of the HA-LH series are of totally-enclosed, force-cooled type. When performing
operation, supply power to the cooling fan terminals (BU, BV) to operate the cooling fan. (Single-phase

200V, 35W)
Connect the fan terminals (BU, BV) of the servo motor to the cooling fan power terminals MS1, MS2 of the

controller.

Servo motor
Controtler HA-LH11K2 to HA-LH22K2
MS1 BU :[
Ms2 BY

5.5 Servo Motor with Electromagnetic Brake

= The electromagnetic brake is designed to hold the motor shaft and should not be
used for ordinary braking. For such reascns as service life and mechanical
structure (e.g. where a ballscrew and the servo motor are coupled via a timing
belt), the electremagnetic brake may not hold the motor shaft. To ensure safety,
install a stopper on the machine side.

» Configure the electromagnetic brake operation circuit so that it is activated not only
by the contreller signals but alsaby-an external emergency stop signal.

Contacts must be cpen when Circuit must be
A CAUTION servaris off or-when an opend during
alarm (trouble) is present. emargency stop.
Servo motor \ /
RA EMG

0 24VDC

Electromagnetic brake

Use a servo motor with electromagnetic brake which is designed to prevent a load drop on a vertical shaft
or which ensures double safety at an emergency stop. When using the servo motor with electromagnetic
brake, set O0OO1 in parameter No. 3 to make the electromagnetic brake interlock signal available. When
this signal is used, the zero speed detection signal is made unavailable.
Refer to the connection diagram in Section 5.3.1 and make connection.

5.5.1 Wiring instructions

1) Do not share the 24VDC interface power supply between the interface and electromagnetic brake.
Always use the power supply designed exclusively for the electromagnetic brake.

2) The brake will operate when the power (24VDC) switches off.

3} The electromagnetic brake has no polarity. When connecting the power supply, wire it
independently of polarity.

5- 17
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5.5.2 OQperation of electromagnetic brake

(1) Electromagnetic brake operates when alarm occurs, emergency stop is valid, or SON signal is off
(a) Setting
Set 0000 (initial value) in parameter No. 44.

(b) Timing chart
Electromagnetic brake Electromagnetic brake
Dynamic brake ———— ,/ Dynamic brake Electromagnetic
Electromagnetic brake Electromagnetic brake brake
Servo motor speed Electromagnetic Electromagnetic
brake brake
ON
Base circuit ::I
OFF /f A 4
Electromagnetic Invalid {ON)
brake interlock Valid (OFF) \ A y
(MBR) an ( \( k
ON —)
Servo on (SON)
QFF
Absent (ON)
Fallure {ALM)
Present (OFF)
Emergency stop Invalid (ON) =T
(EMG) Valid (OFF)
{a) When alamm occurs {b) When smergency stop is valid (c) When SON signal is off {servo off)

(2) Electromagnetic brake operates under the condition in (2} (b) of this section and at zero speed
(a) Setting

1) Set 1100 in parameter No. 44.

2) Using parameter No.3 (feed system),set the function of CN! Pin 23 (COP) to make the
electromagnetic brake interlock output signal (BRK) valid.

3) In parameter No. 53, set a time delay (Th) between electromagnetic brake operation and base
circuit shut-off,

4) In this usage, do not install the EMG switch in Note 2 in the connection diagram of Section 5.3.1.



5. SIGNALS AND WIRING

(b) Timing chart
1) Servo ON, reset timing chart.

ON
Servo on (SON) signal J
OFF

ON X
Base circuit I
OFF —— ‘ !

Electromagnetic brake ON Th Tb
interlock (BRK) signal OFF

ON
OFF

Ready (RD) signal

Reset (RES) signal

T |

Servo ON (SON) signal OFF Reset (RES) signal ON
2) Alarm occurrence or emergency stop validity timing chart.

Coasting
/ /Dynamic brake operation

Servo On (SON) signal Electromagnetic brake operation
Zero speed /
(50 r/min)

ON
OFF

Base circuit

Electromagnetic brake ON
interlock (BRK} signal/\/ ¢

ON

Ready (RD) signal l
OFF T

Alarm occurrence or emergency stop validity
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5.6 Grounding

A WARNING e« Ground the controller and servo motor securely.

The controller switches the power transistor on-off to supply power to the servo motor. Depending on the
wiring and ground cablerouting, the controller may be affected by the switching noise (due to di/dt and
dv/dt) of the transistor. To prevent such a fault, refer to the following diagram and use a flat mesh copper
cable, which is as large as possible (3.5mm?2 or larger is desirable), for grounding.

To conform to the EMC Directive, refer to the EMC INSTALLATION GUIDELINES (IB(NA)67310).

Control box
Servo motor
NFB
MC Controller oN2
5 i | Encoder
3-phase £
200t0230vac — © | 77| & Sﬁ'}* s i
—6 o - ;4\0_ T
R1 P il ke
S | L 1 1
S1 U T " u
V o mepmdme v/
w.b L W
R N D
= Q——t —
Ay 4

Must be grounded by cable.

Programmable
controlter

Quter
box

Earth plate

l
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5. SIGNALS AND WIRING

5.7 Alarm Occurrence Timing Chart

ﬁ « When an alarm has occurred, remove its cause, make sure that the operation signal
CAUTION is not being input, ensure safety, and reset the alarm before restarting operation.

When an alarm occurs in the controller, the base circuit is shut off and the servo motor is coated to a stop.
Switch off the main circuit power supply in the external sequence. To reset the alarm, switch the control
circuit power supply off, then on or turn the reset signal (RES) off, then on. However, the alarm cannot be
reset unless its cause is removed.

ON Power off

Power supply  ~pp | L $ _Power on ]
Base circuit. oOFﬁ |: ol 7 l———'! i
omee Vo8 1\ N\ e (€ . [ewsmmamor,

ynamic brake Invalid rake opearation : rake operation
S oN | I)%L\ ( z [/ )

ervo on (SON) OFF — | T 7 ]
. o i — ) U o——N \

eady (RD) OFF .. .
Trouble {ALM) ON 1 1 ' \ | : | ]

OFF ios 3 :
Reset key of ON i #‘

L

%\
| Instantaneous power fallure alarm

parameter unit  OFF

—#——14¢"" 50ms| —>+—f¢— 15ms or more
Alarm occurs. or more

Remove cause of trouble.

Precautions for alarm occurrence

1) Overcurrent, overload 1 or overload 2
If operation is repeated by switching control circuit power off, then on to reset the overcurrent
(AL32), overload 1 (AL50) orjoverload 2 (ALS1) alarm after its occurrence, without removing its
cause, the controller and servo motor may become faulty due to temperature rise. Securely
remove the cause of the alarm and also allow about 30 minutes for cooling before resuming
operation.

2) Regenerative alarm
If operation is repeated by switching control circuit power off, then on to reset the regenerative
(AL30) alarm after its occurrence, the external regenerative brake resistor will generate heat,
resulting in an accident.

3) Instantaneous power failure
If a power failure continues 15ms or longer, the undervoltage (AL10) alarm will occur. If the
power failure still persists for 20ms or longer, the control circuit is switched off. When the power
failure is reset in this state, the alarm is reset and the servo motor will start suddenly if the
servo-on signal (SON) is on. To prevent hazard, make up a sequence which will switch off the
servo-on signal (SON) if an alarm oceurs.

4) Incremental system
When an alarm occurs, the home position is Jost. When resuming operation after deactivating the
alarm, make a return to home position.
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6. PARAMETERS

ACAUTION

» Never adjust or change the parameter values extremely as it will make operation

instable.

6.1 Parameter List

6.1.1

Parameter write inhibit

In the MR-H-ACN single-axis amplifier built-in controller, its parameters are classified into the basic
parameters (No.0 to 20) and expansion parameters (No.21 to 64) and option parameters according to their
safety aspects and frequencies of use. In the factory setting condition, the customer can change the basic
parameter values but eannot change the expansion parameter values. When fine adjustment, e.g. gain
adjustment, is required, change the parameter No.20 setting to make the expansion parameters write-

enabled.

Parameter No.20 is made valid by setting its value and then switching power off, then on.

Parameter No.20 Setling | Operation Parameters No.0 to No.20 | Parameters No.21 to No.79
0anoo Reference O
(initial value) Write O
OooA R;efer.ence Nol20 only
Write No.20 only
oooc Refer-ence o] O
Write O o]
fi
O0OE Re erfance Q O
Write O O

When using the MR-H-DO1 optio

n 'card) the write-énabled range changes as follows:

Parameter No.20 Setting {| Operation Parameters, No.0 to No.20 - | Parameters No.21 {o No.64 | Parameters No.65 to No.79
Dooo Reference O o]
(initial value) Write Q O
onoA Refer:ence No.20 only
Write No.20 only
oooc Refer'ence O Q O
Write 0 o TT—
OO0E Referlence O Q [}
Write O O O
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6.1.2 Lists
POINT |
s For any parameter whose symbol is preceded by *, set the parameter value
and switch power off once, then switch on again to make that parameter
setting vahd.
» When using the HC-MF, HA-FF, HC-SF, HC-RF or HC-UF series servo
motor, the values of parameters No. 0 and 1 need not be set. They are
automatically judged by simply connecting the servo motor. At this time, the
settings of these parameters are ignored.
For details of the parameters, refer to the corresponding items.
The symbols in the Feeding System column of the table denote the following:
P: Positioning system
R: Roll feeding system
{1) ltem list
t‘:laslsif- No.| Code Name Paramete.r Unit | Feeding Inittal Unit Custo.mer
ication Screen Display system value Settmg_
@ 0 | *MSR | Motor geries 0, MTR ser, _—
% 1 | *MTY | Motor type 1 -MTR type E—
ch 2 | *FTY |Feeding system, regenerative - |2 Feed mode 0001
§_ brake option selection
Aé 3 | *ST1 |Function selection 1 3, »Funetion 1 PR 0000
A |.4.]1.78T2 |Function selection 2 4 Function2 B 0000 [ ..
5 | ¥*CMX | Electronic gear numerator 5 E.gear-N 1
6 | *CDV | Electronic gear denominator |6 E-gear-D 1
7 | PGl |Position control gain L 7. Pos. gain 1 70 radfs
8 t JG1 |Jogspeed]l 8 JOGspeedl 100 r/min
9 .JG2 1 Jog speed 2 9. JO0Gspeed2 | || R 1000 v/min L
*ZTY |Zeroing type 9 ORG type P 0010
- Space 10 blank LSO ORI ST tovve il T
"1 zsp {Zeroing position data 10 ORG Add P 0 g";g;;“: s
11 SPACE . e Hiblank e LS eS8 HENTU e -S0 EAOR
ZRF |Zeroing speed 11 ORG Speed P 500 r/min
12 Space . 12blank | Bl e T e
CRF | Creep speed 12 ORG Creep P 10 r/min
13 | Space......... Wblank e BT
ZST |Zero shift distance 13 ORG shift P 0 Command unit
....... Space . l4blank R
14 Moving distance after Command unit
ber proximgity dog signal ON 14 Near Dog P 1000 x 105TM x 103
BPACE oo 15 blank Y T ee-
15 . Command unit
Second home position data 15 ORG Add. 2 P 100 x 165T™ x 103
16 { INP |In-position range 18 IPN zone 25
17 | CRP [Rough match output range 17 CRP zone PR 0 Command unit
18 | MOD | Analog monitor output 18 Moni. sel. ’ 0001 x 108T™ x 1073
19 | DMD |(Status display selection 19 Disp. sel. 0000




6. PARAMETERS
.

classif- Parameter Unit | Feeding Initial . Customer
L No. | Code Name . Unit i
ication Screen Display system value Setting
@ | 20 | *BLK | Parameter/point fable write 20 Pr. block 0000
2 inhibit
g | 21 { AUT |Auto tuning 21 AT tuning 0001
§ 22 | *OP1 |Function selection 3 22 Function3 0000
g | 23 | *OP2 | Function selection 4 23 Functiond 0000
é 24 | *OP3 | Function selection § _| 24 Functionb PR [ 0000 | N
8. I 25 | BKC |Backlash compensation 25 Backlash 0 pulse
= 26 | FFC |Feed forward gain 26 FF gain 0 %
27 | ERZ |Excessive error alarm level 27 AL52]level 80 K pulse
28 | INT |In-position output time 28 INP time ¢ ms
.29 | *RMX | For manufacturer setting 29 PulsFuncl | 0120 1
30 | RM2 [Pulse input function 2 30 PulsFunc2 0000
“DSP Currarnt positi(?n display 31 Pos Disply R 0000
31 funCtlon SeleCtlon ..........................
Spare 31 blank P
32 Spare 32 blank
33 Spare 33 blank
34 Spare 3dblank & e e Y
35 Spare 35 blank
36 Spare 36 blank
37 Spare 37 blank
38 Spare 38 biank
39| *ENR | Encoder output pulse. wPLGpuse | [ 2048 | ... pulse
40 TL }Internal torque limit1 40-TQJimitl 100
41 | *IP1 |Input signal selection 1 41 DI sel. 1 P.0100
R:0000
42 | *IP2 |Input signal selection 2 42 DI sel. 2 0000
43 Spare 43 blank
44 | *OPC | Output signal selection 44D0sel. 0000 | N
45 Spare 45 blark
46 | *MOA | Pre-alarm data selection 46 ALM memo 0001
47 | VOC | VC offset 47 VC offset 0 mV
48 | TPO |TLAP offset 48 TLAP ofset 0 mV
19 Spare 49blank S
50 | M01 |MO1 offset 50 MOloffset PR 0 mV
51 | M02 |MOZ2 offset 51 MO2offset 0 mV
52 | *SI0 |External digital display 52 810 sel. 0101
selection
53 | MBR {Electromagnetic brake 53 BRKtiming 100 ms
sequence output
54 | TL2 jlInternal torque limit value 2 54 TQ limit2 100 %o
55 Spare 55 blank 0
56 Spare 56 blank 0
37 Spare 57 PID droop 0
58 | DG2 |Ratio of load inertia moment to | 58 Inertia 2.0
servo motor inertia moment
59 | NCH |Machine resonance control 59 M-filter 0
........................ flter ..
60 | PG2 |Position control gain 2 60 Pos.gain2 25 rad/s
61 | VG1 [Speed control gain 1 61 V-gain 1 1200 rad/s
62 | VG2 |Speed control gain 2 62 V-gain 2 600 rad/s
63 | VIC |[Speed integral compensation |63 V-int com 20 ms
64 | VDC [ Speed differential 64 V-dif com a80
compensation
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6. PARAMETERS
. ___________________________________________________________________________________________________________________________}

Parameter List for Use When the MR-H-DO01 Option Card Is Loaded

t':las‘sif- No. | Code Name Paramete'r Unit | Feeding Initial Unit Custc?mer
ication Screen Display system value Setting
@ | 65 [ *DI1 | D-1 extension function 65 OP. D11 1000
% selection
8 {66 | *Di2 |Extension function selection 2 |66 OP. DI2 0000
g 67 | *DOS | Extension function selection 67 OP.DO G000
T,é; 68 | *APS |For manufacturer setting 68 OP.pulse 0120
2 |69 Spare 69 blank
& |70 Spare 70 blank
71 Spare 71 blank PR
72 Spare 72 blank ’
73 Spare 73 blank
74 Spare 74 blank
75 Spare 75 blank
76 Spare 76 blank
77 Spare 77 blank
78 Spare 78 blank
79 Spare 79 blank




6. PARAMETERS
L ____________________________________________________________

{2) Detall List

s:las_s:f— No. | Code Name and Function Feeding | Inital Unit Satting
ication system | value Range
@ 0 [ *MSR | Motor series 0000
2 Used to select the series of the servo motor. to
5 When using the HC-MF, HA-FF, HC-SF, HC-RF or HC-UF series servo 0005
;’1 motor, the value of this parameter need not be set since it is
3 automatically judged by simply connecting the servo motor encoder
A and controller. At this time, the value of this parameter remains
unchanged but use it as it is.
Set Value Servo Motor Series
0000 HA-SH
0001 HA-LH
0002 HA-UH
0003 HA-FH
0005 HA-MH

1 | *MTY |Motor type .
Set the parameter (servo motor capacity) according to the servo motor

used.

When using the HC-MF, HA-FF, HC-8F, HC-RF or HC-UF series servo
motor, the value of this parameter nieed not be set since it is
automatically judged by simply connecting the servo motor encoder
and controller. At'this time, the'value of this parameter remains
unchanged but use it as/it is.

LT

L Rated speed (unit: 1000#/min)
Rated output (Unit/100W)

Indicated on the next page
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e

?éng}'; No.| Code Name and Function iig?é?r? L%.'It:% Unit E;gtrt,'gg
& 1 | *MTY ) 2
g Controller ME-HOACN § '§
o Servomator | CP29% | 10 1 20 | 40 | 60 [ 100 {200| 350 500 | 700 {11k |15k |221¢ 4 %
g 0 ; P
e HA-MH053 50 053 5 5
p:g g HAMHI3 100 13 5 E

g |HaMH2 200 23 $ g
g HA-MH43 400 43 'in 'ip
HA-MHT3 750 73 < -
HAFH053 50 [os3
g |HaFms 100 |13
% HAFH23 200 23
= | BaFHI3 300 a3
& [HarFHa 400 43
HA-FHG3 600 63
HA-SHS1 850 a1
'g HA-SH121 1200 121
g |mashzo1 | 2000 201
"~ [HasHsn 3000 301
HA-SHS52 500 52
HA-SH102 1000 102
E HA-SH152 1500 152
& | HA-SH202 2000 202
S [masHas 3500 352
HA-SH502 || 5000 502
HA-SH702 | 7000 702
HA-SH53 500 53
3 HA-SH103 1000 103
£ |HA-SH163 1500 153
§ [masmzos | 2000 203
HA-SH353 || 8500 353
HA-LH52 500 52
HA-LH102 1000 102
§ [Ha-LH152 1500 152
B
g |narnz0z | 2000 202
E HA-LH302 | 3000 302
HA-LHS0Z | 5000 502
HALH72 | 7000 702
5| HALHIIKZ | 11000 110:
gf’% HA-LH15K2 | 15000 150
S| HaLHzoKs | 22000 20
HA-UH32 300 32
HA-UH52 500 52
o |HAUH02 | 1000 102
§ HAUH152 | 1500 152
" | HA-UHZ222 2200 222
HAUH3s2 | 3300 352
HA.UH452 | 4500 452
The values enclosed by [ are factory-set values,
¢ The parameter values given in
the following table indicate that
é the corresponding controllers
CAUTION and servo motors may be used
together. If the other value is
set, a fire may take place.
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6. PARAMETERS

classif-
ication

No.

Code

Name and Function

Feeding
system

[nitial
value

Unit

Setting
Range

Basic parameters

*FTY

Feeding system, regenerative brake option selection
Used to select the feeding system and regenerative brake option.

—E. Feed command system

0: Roll feeding (R}

1: Positicning incremental command system
i ]

2: Positioning absolute command system

S$T1 coordinate system selection....Title
0: CCW rotation (address increase)
1: CW rotation (address increase)
2: CCW rotation (address decrease)
3: CW rotaticn (address decrease}

—— Select the regenerative brake cption.

0: Set 0 when the servo amplifier of 7kW or less capacity
has no external option or when the servo amplifier of
11kW or more uses the supplied regenerative brake
resistor or regenerative brake opticn without a fan.

1: FR-RC, FR-BU brake unit

2: MR-RB013

3: MR-RB033

5: MR-RB32

6: MR-RB34

71 MR-RB54

8: MR-RB30

9:MR-RBS50

B MRRB31

C: MR-RB5t

E:When the servo amplifier is-11kW or more-and the
supplied regenerative brake resistor or regenerative
brake option is cooted by a fan to increase its capability.

{If the regenerative brake option selected cannot be used with
the MR-H-ACN, the corresponding parameter error occurs.)

P.R

0001

0000

0E33

*ST1

Function selection 1
Used to choose the optional functions.

—l_—o Acceleration/deceleralion pattern

0: Linear acceleration/deceleration
1: 8-shaped acceleration/deceleration

Select the electromagnetic brake interlock signal or
rough match signal.
(Connector CPQ (pin 23) is changed in function)

0: Rough match signal valid

1: Electromagnetic brake interlock signal valid

+ Select the external dynamic brake.
0: Without the extemnal dynamic brake
i: With the external dynamic brake

~—+ Absolute position detection system selection
Q: Invalid {when using the controller in incremental system)
1: Valid {when using the controller in absolute position detection system)

P,R

0000

0000

1111h
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Reduction ratio  : 1/n=3/7
Number of pulses : 16384 pulse/rev (for HA-SH motor)

Number of pulses (CMX) 16384 _ 7168
Moving distance (CDV) T Boxmx37x1000  9375m
_ 7168
T 20452

Hence, set CMX to 7168 and CDV to 29452,

When a fraction is produced, carry within the setting range and round

that fraction off.

classif- Feeding | Initial Settin
. No.| Code Name and Function 9 Unit g
ication system | value Range
@ 4 #8772 | Function selection 2 P,R 0000 0000
3 Used to choose the optional functions. to
QD
g
o 0 0413h
=]
: TTT.
§ The magnification (STM} can be set to position
data set in the position block number or by the
digital switch. Refer to the follwing table.
Set Value
Magnification
Unit of position data (5T™) .
0: Metric system 0 1time
1: Inch system 1 10 times
The unit on the machine 2 100 times
speed screen is: 3 1000 times
mm: mm/m
inch: inch/m
L
Decimal point position setting
The decimal point position ¢an be moved as desired on the monitor screen.
Note that the actual moving distance depends on STM. Reder to the following table.
0: Automatic setting
1: 1st digit
2: 2nd digit
3: 3rd digit
4: 4th digit
Relaticnship between STM, decimal point
position setting and monitor display
STM ; 3rd Digit Set Value
Set gf:tual Moving Decimal point position setting}
Value isjercs 0 1 2 3 4
0 Position data x 1 999.999
1 Position data x 10 9999.99
999999 | 99999.9 | 9999.99 | 999.993
2 Position data x 100 | 99999.9
3 Position data x1000 | 999999
5 | *CMX | Electronic gear numerator PR 1 Pulse 1
tin th 1 < CMX. <50 to
set in the range —— .
8 50 ~ cpv 50000
6 | *CDV | Electronic gear denominator P.R 1 Com 1
Setting example mand to
Roll diameter : 50mm unit | 50000




6. PARAMETERS
L |

Used to set the droop pulse range when the in-position signal is output.

classit| o | code Name and Function Feeding | Initial |\, | Seting
ication system | value Range |
@ 7 | PGl |Position control gain 1 P,R 70 | radis | 10to
% Used to set the gain of the position loop. 1000
5 Increase the gain to raise tracking performance in response to the
§ position command.
% | 8 | JGI |JOG speed 1 P.R 100 {r/min| 0to
& Used to set speed I of the jog speed command. max.
The acceleration and deceleration time constants used are those of speed
speed block No. 1
9 | *2TY |Zeroing type P 0010 0000
Select the home position setting method, zeroing direction and to
proximity dog signal input polarity. 0114h
ol | | |
—I_—> Home position setting type
0: Dog type (rear end detection)
1: Count type (front end detection}
2: Data setting type
3: Stopper type
4: Servo on position home position
s Zeroing direction {home position ignored)
0: Addregs increasing direction
¥ 1: Address decreasing direction
Dog signal input:pelarity
0: Dog signal ON when open
1: Dog signal ON when closed
JG2 |JOG speed 2 R {1000 |wmin | 0 to
Used to set speed 2-of the jog speed command. max.
speed
10 | ZPS |Zeroing position data P 0 Com- |-32765
Used to set the current position reached on completion of zercing. The mand to
actual zeroing position'data is/10STM times/greater that the set vaive. unit | 32767
IOS>'(I‘M
x 1073
11 | ZRF |Zeroing speed P 500 {r/min| Oto
Used to set the servo motor speed for zeroing. max.
speed
12 | CRF |Creep speed P 10 |r/min| Oto
Used to set the creep speed after proximity dog detection. max.
speed
13 | Z8T |[Zero shift distance P 0 Com-| Oto
Used to set the shifting distance from the Z-phase pulse detection mand | 65535
position in the encoder. unit
14 | DCT |Moving distance after proximity dog signal ON P 1000 | Com-| Oto
Used to set the moving distance after detection of the proximity dog for mand | 65535
count type zeroing. unit
Set the value not less than the distance required to decelerate from the 10;1‘1\«1
zercing speed. x 1078
15 | STN [Second home position data P ¢ | Com- |-32768
Used to set the current position reached when automatic zeroing is mand to
performed to return to the second home position. The actual second unit | 32767
home position data is 10STM times greater that the set value. IUS)'(FM
x 1073
16 | INP |In-position range P.R 25 |pulse| Oto
50000
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{2

classif- . Feeding | Initial ., | Settin
. | No,| Code Name and Function 9 Unit 9
ication system | value Range
# | 17 | CRP [Rough match output range PR 0 Com-{ Oto
% Used to set the command distance range in which the rough match mand { 50000
5 output is provided. unit
-
& X
2 105TM
P x 1073
18 | MOD |Analog monitor output P,R 0001 0000
Used to set the signal provided to the analog monitor output. (Refer to to
Section 6.2.3.) 090%h
(o] o
Monitor 2 output selection
0: Motor speed (+8V/maximum speed)
1: Terque (£8V/maximum torque} {(Note)
2: motor speed (+8V/maximum speed)
3: Torque (+8V/maximum torque) {Note}

4: Current command output

5: Command pulse frequency (:8V/400kpps)

6: Droop pulse value 1/1 (£11.6V/2048 pulses)
7: Droop pulse value 1/4 (£11.6V/8192 pulses)
8: Droop pulse value 1716 (£11.6V/32768 pulses)
9: Drogp pulse value 1/32 {£11.6V/65536 pulses)
A: Droop pulse value 1/64 {+11.6V/131072 pulses)

r
Monitor 1.0u1 put selection
ltems are the same as in monitor 2 output selection.

Note: Terque limit mode {8V is cutput at the maximum torque). In the torque control
mode, the maximum output (8V) changes according to the setting of parameter

No.40.
19 | DMD | Status display selection B, R 0000 0000
Used to cheose the status display provided at power-on. to
00FEh
(oo |

Controller display/external display

(valid when rotary switch CS1 is 0}

The items are the same as in parameter unit status display
at power-on.

However, you cannot set F (bus voltage).

The display is overridden by the setting of the rotary switch
on the controller.

When the rotary switch setting is "0", parameter No, 18 is
made valid. (Refer to Section 7.5.)

L 2
Parameter unit status display at power-on

0: Current position 8: Torque limit command voltage
1: Command position 9: Regenerative load factor

2: Command remaining distance A: Effective load factor

3: Override B: Peak load factor

4: Position block number C: Within-1-revolution position

5: Feedback pulse value D: ABS counter

6: Machine speed E: Servo motor speed

7: Droop pulse F: Bus voltage
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classif- . Feeding | Initial .. | Settin
.. {No.| Code Name and Function 9 Unit 9
ication system | value Range
@ | 20 | *BLK | Parameter/point table write inhibit PR 000 0000
% Used to limit write of the parameter values and point table data. to
E 0EOEh
g 0 0| |
2
2 —
o0 Parameter wiite is limited.
) Paramelers | Parameters
Setvalue| Operation | | 1 16 No.20 [No.21 to No.79
0 Reference @]
Write (@]
A Reference| No.20 only
Write No_20 only
c Reference O O
Wiite O
e Reference 6] O
Write O O
When using the MR-H-D31 option card, the write-enabled range
changes as follows:
Set value| Operatian Parameters’ | Parameters | Parameters
" No.O 1o No.20 [No.21 to Mo.64|No.65 to No.79
0 Reference 8] O
Write O O
A Reference| MNo.20 only
Write No.20 only
c Reference O (®) O
Write O
£ Reference O O 9]
Write o O O
—» When using the large setting/display unit (MR-PRUOQ2) in the roll R

feeding system, the point table data is protected.

Data Setting
servae Position data Speed decelegi;ﬁ:iirrar::znstam
c O O ®]
A
B O O O
C ]
D O
E o T \

Note: O: Can be set. \: Cannot be set.
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{2) Extension parameters

Feeding

o|lo]o]

-+

Low acoustic-noise mode selection
By selecting the low acoustic-noise mode, electromagnetic noise
generated by the servo motor can be reduced approx. 20dB.
(Refer to Section 6.2.6.)
At this time, the continuous output of the servo motor reduces.
(Refer to Section 13.1.}

0: Non-low acoustic-ncise

3: Low acoustic-noise mode is selected.

classif- . Initial .. | Settin
.. |No.{ Code Name and Function Unit 9
ication system | value Range |
@ | 21| AUT |Auto tuning P,R | 0001 0ooo
& Used to set the response, etc. for execution of the auto tuning function. to
E 0C02h
]
5 0 | 0
j+9
g
5 |
o Auto tuning selection
§ 0: Auto tuning selected for use of interpolation
<] axis control, ete. In position control {valid)
1: Aute tuning for ordinary operation {valid)
2: No auto tuning (invalid}
Response sefting {when auto tuning is valid)
Optimum response can be selected according to the rigidity
of the machine. As the machine has higher rigidity, faster
response can be set to improve tracking performance in
response to a command and to reduce setting time.
Description Guideline for
Positicn
Machine | .. Guideline for | GDLYGDM? | Setting Time
etting R gt 2 2
Type Response | corresponding | guideline for | GDL/GDM
machine rigidity | load inertia | guideline =
within § times
— o
Initial 0 Low response LO‘Y to igh 1to 5 times
value rigidity
1 Low response | Low rigidity - '] 50 to 300ms
z 2 10 to 70
Middle . L ms
Normal 3 response Middle rigidity
4 to
High . o 10 to 30ms
h rigidit;
5 response High rigidity 1te 10
8 Low response | Low rigidity times 70 to 400ms
? & 10 to 100
I to ms
Large | A Middle | 12 dte rigidity
friction response
B to
i 10 to 50ms
o High High rigidity
response
When changing the set value, look at the vibration and setting of the
gervo motor and machine immediately before they stop and during
their stop and always increase the set value in sequence, beginning
with the slower response.
22 | *OP1 | Function selection 3 P, R | 000D 0000
Used to select the optional function. to
0003h
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classif- . Feeding | Initial ttin
.. | No.| Code Name and Function 9 Unit Setiing
ication system | vaiue Range

@ | 23 | *OP2 { Function selection 4 P,R G000 0000

“;"-",' Used to choose the stop processing to be performed when LSP - LSN to

5 signal turns off. 1011h

=

o

f+9

,: 00| 0

(=3

#

= —E

% Stopping pattern when LSP/LSN is swiched off {(made valid)

= 0: Sudden stop

1: Slow stop
24 | *OP3 |Function selection § P,R 0000 0000
Used to choose the input filter and override. to
1211h
o] | Jo]
[__0 Override
0: Invalid
1: Valid
Extemnal input signal filter
0: Without filter
1: 3.55 [msec] Used to protect the external relay contact
2:7.11 [msec] [ input from chattering, noise entry, etc.

25 | BKC |Backlash compensation PR 0 pulse | 0to
Used to set the backlash compensated for when the command direction 10000
is reversed.

26 | FFC |[Feed forward gain PR 1] % 0to
Used to set the feed forward gain for position control. Set 100% to zero 100
the droop pulse value when operation is performed at constant speed.

Note that sudden acceleration/deceleration will increase overshoot. (As
a guideline, acceleration/deceleration time up to the rated speed is 18
or longer at the FFC of 100.)

When this parameter is set, parameter No.21 must be set to disable
auto tuning.

27 | ERZ |Excessive error alarm level PR 80 |[kpulse| 1to
Used to set the range in which the excessive droop alarm is provided. 1000

28 | INT |In-position cutput time P,R 0 ms 0to
Set the length of time when the in-position signal is kept output. 50000
Set "0" to keep outputting the signal during positioning.

29 | *RMX | For manufacturer setting 0120

30 | RM2 |Pulse input function 2 P.R 0000 0000
Used to set the pulse magnification of the manual pulse generator to
(MR-HDPO1). 0003h

olo]o

_L Manual pulse generator input selection

0: Manual pulse generator input invalid
1: 1-time pulses

2: 10-time pulses

3: 100-time pulses
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6. PARAMETERS

Set to define the maximum torque as 100%.

When the external analog torque limit is valid, torque is limited at the
lower level value of the external-and internal torque Hmit values,
When torque monitoring has been selected for monitor output, this set
level is 8[V]. The monitored torqué of the analog monitor output is 8[V]
at max. torque.

classif- Feeding | Initial .. | Settin
... _{No.| Code Name and Function g Unit 9
ication system | value Range
@ 31 | *DSP | Display function selection R 000 00300
% Used to choose the display function of the current position. to
E 0001
o
5 00| O0
-3
o
g |
z Current position display function selection
% 0: Cumulative display
5] 1: Fixed dimension display
32 Spare
33
34
35
36
37
38
39 | *ENR | Encoder output pulse P.R 2048 [pulse | Oto
Used to set the encoder output pulse (A-phase/B-phase) per servo frev | 50000
motor revolution.
The value (pulses/rev) set in this parameter is output independently of
the motor type.
The setting is a value derived by multiplying the A-phase/B-phase
pulses by 4.
40 | TL1 |Internal torgue limit value 1 P.R 100 % 0to
100
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6. PARAMETERS

Terque limit (LSP) switching function selection

ON

The external analog torque limit command is valid.
However, the internal torque limit value is valid when the
internal torgue limit value {parameter No.40) is less than the
external torque limit.

OFF

The internal torque limit value is valid.

ON

The internal torque limit value (parameter No.40}) is valid.
However, the internal torque limit value 2 is always valid
when the internal torque limit value 2 is less than the internal
torque limit.

OFF

The internal torque limit value 2 (parameter No.54) is valid.

— LSN signal function selection
0: Torque limit {reverse stroke end is switched on internally)
1: Forward stroke end

(torque limit 1 (parameter No.40) is always valid)

— LSN signal function selection
0: Second feed distance (reverse stroke end is switched on intermally)
1: Reverse stroke end {for the feed distance, select position block No.0)

classif- ) Feeding | Initial | Settin
. .| No.| Code Name and Function 9 Unit g
ication system | value Range
@ 4] | *IP1 |Input signal selection 1 P 0100 0006
% Used to select the functions of the input signals. to
g 0111h
§ 0 — SON signal function selection
a 0: Servo ON
_S B | 1: Reset
& {SON is automatically switched on
g intemally}
= Torque limit (DI1) switching function selection
e ON | The external analog torquee Iimit command is valid.
However, the internal torque limit value is valid when the
internal torque limit value (parameter No.40} is less than the
external torgue fimit.
QOFF | The intenal torque limit value is valid,
12| on | The intemal torque limit value (parameter No.40) is valid.
However, the internal torque Emit value 2 is always valid
when the internal torque limit value 2 is less than the intemal
torque limit.
OFF | The intemal torque limit value 2 (parameter No.54) is valid.
— DI1 signal function selection
0: Torque limit
1: Temporary stop (forque limit 1 {parameter No.40) is always valid}
R 00090 0000
I | I I r—— SON signal function selection
0: Servo ON to
T T I 1/ Resét 0011h
(SON is automatically switched on
intermally)
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6. PARAMETERS

classif-
ication

Code

Name and Function

Feeding
system

Initial
value

Unit

Setting
Range

Extension parameters

42

*1P2

Input signal selection 2
Used to select the functions of the input signals.

— LSP signal automatic ON
0 0 0: External {depending on the LSP contact)
1: Internal {(atways ON)
—l:__.,. Clear signal function selection {CR)
0: Cleared when the terminal disconnected
is connected.

1: Kept cleared while the terminal is
connected.

LSP signal automatic ON
0: External {depending on the L3P contact)
1: Internal (always ON)

p

0000

0000

0011h

43

Spare

44

*OPC

Output signal selection
Used to select the functions of the output signals.

I | I | M code 2-bit output selection
{PF and CPO are changed in function)
-T- T 0: Invaild (PF and CPO are vaild.)
1: “After oulput” vaild

Quiput after position data is output.

Alarm/pre-alarm output selection

0: ALM signal Is used as alarm outpul.
{Cutput at alarm occurrence)

1: ALM signal is used as preatarm {(warning) output.
{Output at warning occurrence)

L— Torque limit-in-progress (CPO) output

0: Torgue limit-in-progress is not output.

1: Torque limit-in-progress is output
{Alarm AL37 is output if limiting torque output and
M/cade 2ibitoutput aré'choseniat the same time.)

L Electromagnetic brake interlock output timing

0: Output in any of the following statuses independently of the
servo motor speed:

1) Servo off
2) Alarm (ALM) occurred
3) Emergency stap signal (EM1) turned off (valid)

1: Qutput in any of the above 1) to 3) statuses when the motor
speed is at or lgss than the zero speed {50t/min}. The time from
when the electromagnetic brake interlock signal is output until
when the base circuit is shut off can be set in parameter No. 53.

P,R

0000

0000

1111h

45

Spare
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classif- . Feeding | Initial . | Settin
. No. | Code Name and Function g Unit g
ication system | value Range
@ | 46 | *MOA | Pre-alarm data selection PR 0001 0000
% Used to choose the pre-alarm data to be output. to
=)
s l 0 l I Data selection 2 03AAh
g 0: Servo moter speed (£output)
- —_— 1: Torque (toutput)
-,% 2: Servo motor speed (+output)
g 3: Torque (+cutput)
b 4: Current command output (output)
M 5: Command pulse frequency
6: Droop pulse value /1 (toutput)
7: Droop pulse value 1/4 (output)
8: Droop pulse value 1/16 (Zoutput)
9: Drocp pulse value 1/32 (toutput}
A: Droop pulse value 1/84 (output)
~» Data selection 1
ltems are the same as in data sekection 2
- Alarm data sampling time selection
0: 3.55 [msec]
1:7.11 [msec]
2: 14.2 [msec]
3: 28.4 [msec]

47 | VCO | OVR offset P,R 0 my | 9999

Used to set the offset in response to the override command. to
9999

48 | TPO |TLAP offset PR 0 mv i -9999

Used to set the offset in response to the torque limit analog command. to
9599

49 Spare

50 [ MO1 [MO]1 offset P, R 0 mv | -9999
Used to set the offset value for the monitor output. to

9999

51 | MO2 [MO2 offset P,R 0 mv | -9999

Used to set the offset value for the monitor output. to
9999
52 1 *SI0O | External digital display (MR-DP80) selection P.R 0101 0000
Set this parameter when using the external digital display. to
3101
o[t1]o] |
L External display selection
0: Encoder pulses (value set in parameter No, 39}
are output. (Differential driver)
1: Extemal display is used.

53 | MBR | Electromagnetic brake sequence output P,R 100 ms 0 to
Used to set a time delay between magnetic brake operation and base 1000
circuit shut-off,

54 | TL2 Internal torque limit value 2 P,R 100 % 0 to
Set to define the maximum torque as 100%. 100
Set 0010 in parameter No.41 and switch on the external torque limit
signal (P: DI1, R: L8P} to control torque at the value of this
parameter.

The set value of this parameter should be larger than the internal
torque control value in parameter No.40. If smaller, this parameter is
made valid Independently of the switching of DIV/LSP,

55 Spare

56

57
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6. PARAMETERS
1

classif- . Feeding | Initial . | Settin
L No, | Code Name and Function 9 Unit 9
ication system | value Rang
@ 58 | DG2 {Ratio of load inertia moment to servo motor inertia moment P.R 2.0 0.0 to
2 Used to set the ratio of the load inertia moment to the servo motor 100.0
5 shaft inertia moment.
=
4 When auto tuning is selected, the result of auto tuning is automatically
g set,
g "
§ 59 | NCH |Machine resonance control filter P.R 0 0to7
b Used to set the frequency to match the resonance frequency of the

mechanical system.

Set Value Machine Resonance Frequency [Hz]
0 Not used
1 1125
2 563
3 375
4 282
5 225
6 188
7 161
60 | PG2 |Position control gain 2 PR 25 |{radis| lto
Used to set the gain of the position loop. 500
Set this parameter to increase the position response level to load
disturbance.

Higher setting increase the response/level but is liable to generate
vibration and/or noise.
When auto tuning/is selected, thevesult of aute tuning/is autematically

set.
61 | VG1 |Speed control gain-1 P.R 1200 | radfs | 2t0
Normally this parameter setting need not be changed. 5000

Higher setting increases'the response level but'is liable to generate
vibration and/or noise.
When auto tuning is selected, the result of auto tuning is automatically

set.

62 | VG2 |Speed control gain 2 P.R 600 | rad/s | 2to
Set the parameter when vibration occurs on machines of low rigidity or 5000
large backlash.

Higher setting increases the response level but is liable to generate
vibration and/or noise.

When auto tuning is selected, the result of auto tuning is automatically
set.

63 | VIC |Speed integral compensation PR 20 ms 1to
Used to set the integral time constant of the speed loop. 1000
When auto tuning is selected, the result of auto tuning is automatically
set.

64 | VDC |Speed differential compensation P.R 980 0to
Used to set the time constant of differential compensation. 1000
When auto tuning is selected, the result of auto tuning is automatically
set.
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{3) Parameters used when the option card (MR-H-D01) is loaded

classif-
ication

No.

Code

Name and Function

Feeding
system

{nitial
value

Unit

Setting
Range | '

Optional parameters

65

*DI1

Extension function selection 1

This parameter must be set when the option card (MR-H-DO01) is used.

Feed distance

0: Option card is not used.
T T 1: BCD 3-digitsx2 input

3: 256 position blocks selected.

Feed distance
0: Option card is not used.
1: BCD 3-digitsx2 Input

External setting of speed selection
0: invalid
1: valid

— Manual pulse generator magnification selection

0: Manual pulse generater is not used.

1: 1-time pulse

2: 10-time pulse

3: 100-time pulse

4: External setting of pulse magnification (D120, D121 used)

— Data setup condition selection
0: Strobe signal valid (programmable contreller used)
1: Strobe signal invalid
{when the digital switch or 256 position blocks are selected)

p

1000

0000

1413h

66

*DI2

Extension function selection 2
Set this parameter when using override:

0] o]0 |

—|_—0 Override selection (DI16) is selected

0: invalid {(Nol used.)
1: valid (Used))

0000

0000

0001h

67

*DOS

Extension function selection

Set this parameter when outputting the alarm code and M code.

(oo [ |

—r—-> Alarm code output selection

0: Not output.
1: Qutput.

M code output selection
0: Not output.
1: Qutput.
(After mode)
Qutput after position data is output.

P.R

0000

0600

0011h
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t‘:las'sn- No. | Code Name and Function Feeding | !nitial Unit Setting
ication system | value Range |
68 | *APS | For manufacturer setting P,R | 0120
69 Spare
70
71
72
73
74
75
76
77
78
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6. PARAMETERS

6.2 Detailed Explanation

6.2.1 Electronic gear

POINT |
1 CMX

« The electronic gear setting rangeis —— <
g METANEEE 50 T DV

¢ If the setting is outside this range, operation may not be performed at the
preset speed and/or acceleration/deceleration time constants.

<50.

Use the electronic gear (parameters No.5, 6) to make adjustment so that the controller setting matches the
moving distance of the machine. Also, by changing the electronic gear value, the machine can be moved at
any multiplication ratio to the moving distance on the controller.

CMX  Parameter No.5
CDV ~  Parameter No.6

Moving
distance

CMX| +

2
. Encoder feedback pulses|

Electronic gear 1

Parameters No. 5, 6 {Encoder

The following examples are used to explain how to calculate the electronic gear value:

(1) Ballscrew setting example
Machine specifications

n,

A=NWNM=1/2 | T *__’_b
Ballscrew lead : Pb = 10 [mm] NL’W__MA/_
Reduction ratic: n=1/2 H‘ ENM i Pb=10[mm]

Servo motor resolution : Pt = 8192/ [pulsefrev] Servo motor
8192 [pulsefrev]

CMX Pt Pt _ 8192 _ B892 1024

ChV AS 7 n.Pb-1000  1/2-10-1000 5000 625
Hence, set 1024 to CMX and 625 to CDV.

(2) Conveyor setting example
Machine specifications
r=160 [mm)] R
|
|

Pulley diameter : r = 10 [mm] @

_______ Servo motor
r 1
n i

Reduction ratio : n = 1/3 16384 [pulsefrev]

Servo motor resolution : Pt = 16384 [pulse/rev] NL N
n=NL/NM=1/3

CMX__ Pt Pt _ 16384 _ 16384 . 4096 _ 2048

CHV AS  n-r-m-1000  1/3-160-m 1000  167551.61 = 41888 = 20944
Reduce CDV to 50000 or less and round off the first decimal place.
Hence, set 2048 to CMX and 20944 to CDV.
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6.2.2 Changing the status dispiay screen

By changing the parameter No.19 value, you can change the status display item of the controller display
section or MR-DP60 with CS1 = 0 and that of the parameter unit at power-on. In the initial status, each
display shows the current position,

For display details, refer to Section 7.3.

Parameter No. 19

-1-1 |

J — Status display of controller display
section or external digital display at
power-on with CS1=0
0: Current position (initial value}
1: Command position
2: Command remaining distance
3: Override
4: Position block number
5: Feedback pulss value

Status display of parameter gj rgachlne speed
i : Droop pulse

g?gat poweron [ val 8: Torque limit command voltage
1: Cg::‘?::;npgigg;ig:ma value) i: Ezge?era!ﬁve:’ Ifoac;l factor

. oy . : Effective load factor
g ggg}?i'n::d remaining distance B: Pe:ak. load facto r }
4: Position block number C: Within-1-revolution position
5: Feedback pulse value D=4BS counter

. . E: Servo motor speed
6: Machine speed FiBus voltage
7: Droop pulse J
8: Torgue limit command voltage
9: Regenerative load factor
A: Effective load factor
B: Peak load factor
C: Within-1-revolution position
D: ABS counter
E: Servo motor speed
F: Bus voitage
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. ___________________________________|]

6.2.3 Analog output

The servo status can be output to two channels in terms of voltage. Use this function when using an
ammeter to monitor the servo status or synchronizing the torque/speed with the other servo.

The servo amplifier is factory-set to output the motor speed to CH1 and the generated torque to CH2. The
setting can be changed as listed below by changing the parameter No.18 value:

Setting Qutput item Description Setting Qutput ltem Description
W direch —
0 | Motor speed e 4 CCW direction 6 | Droop pulses 1/1 1.6 VI CCW direction
: (2048pulse) i
1 t
1 ]
1 t
Max. speed E 2048 [pulse] i
0 Max. speed 0 2048 [pulse]
""""" v -8[V] A S kT
cw directior; ' Ccw directior: ' 6
1 | Generated torque o] 4 COW direction 7 | Droop pulses 1/4 11.6 w}“-??_‘-'l’_ql_recuon
! (8192pulse) !
1 1
1 1
Max. torque i 8182 fpulse] §
o 0 Max. torque o 0 8192 [plL:Ise]
-------- ; 8 ek
oW direction’ ) oW direction’ 1 8]
2 | Motor speed 8 || Droop pulses 1/16 11.6 [VH- CCW direction
cw CCW (32768pulse) ;
direction_ 8[V]4__direction i
i 32768 [pulse] !
I - >
! : 0 39768 [pulse]
Ma;cl. speed 6 Max. sp(lared :
ow direction’ 6 V]
3 | Generated torque 9 | Droop pulses 1/32 11.6 VP CCW direction
cow {65536pulse) !
direction 8[V], direction E
65536 [pulse] !
<l Iy
i 0 g5536 [pulse)
Max. torque ¢ Max. torque ;
------- ¢ -11.8
CW direotion’ vl
4 | Current command gv] 4 CCW direction A | Droop pulses 1/64 11.6 VA CCW direction
(Torque command) | Max. command ! (131072pulse) !
current ! !
(Max. torque ! !
% ommand) L 131‘?72[pu|se] P
! 0 Max. command : 0 t31072[pulse]
! current :
' {Max. torque .
v L 8v] command) v 46
CW direction’ CW direction V]
5 Command speed 8] 4 CCW direction
[}
|
i
Max. speed i
o 0 Max. speed
________ ¥ -
CW direction
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Change the following digits of parameter No.18:

Parameter No. 18

0 0

—l;» Analog monitor ch2 output selection
{Signal output to acress MO2Z-LG)

» Analog monitor ch1 output selection
(Signal output to across MO1-LG)

Parameters No.50 and 51 can be used to set the offset voltages to the analog output voltages. The setting
range is between —9999 to 9999mV,

Parameter Description Setting Range [mV]
Parameter No.50 Used to set the offset voltage for the analog monitor CH1 output. 9999 to 9999
Parameter No.51 Used to set the offset voltage for the analog monitor CH2 output.

6.2.4 Changing the stopping pattern at the forward/reverse stroke end

The motor stops when LSP-SG are opened during forward rotation. It may be run in the reverse rotation
direction. The motor stops when LSN-SG are opened during reverse rotation. It may be run in the forward
rotation direction.

The stopping method can be changed by changing the parameter No.23 value as indicated below:

Parameter No. 23 Setting Stoppingﬂethod
oood Sudden stop
(initial value) Drocp pulse value is reset to make a stop.
Slow sto
ooig ow sop _
Droop/pulses are issued to make a slow stop.

6.2.5 Rough match output

Rough match (CPO) is output when the command remaining distance reaches the value set in parameter
No.17. The set remaining distance is 0 to 50000 [x105TMmm].

Command remaining distance (10my)
set in parameter No. 17

— - < ]

. “E/Actual sernvo
) 4 motor speed

Command
pulse

Servo motor
speed

Rough match  on

(CPO) OFF
ition (INP) ON
In position ( )OFF
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6.2.6 Low acoustic noise mode

By selecting the low acoustic noise mode in parameter No.22, audible-frequency magnetic noise generated
by the serve motor can be improved about 20dB.

Parameter No. 22

_r—o Low acoustic noise mode

0: Non-low acoustic noise
3: Low acoustic noise

For HC-SF152

(dB)
70
60 e e
Standard
{Necn-low acoustic noise moV
g \ / r
g ” ,l/ / hnd \M‘
40 ,\
/ Low acoustic noise mode
30 I
0 1000 2000

Servo/'mator speed (r/min)
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7. PARAMETER UNIT AND DISPLAY SECTION
L. |

7. PARAMETER UNIT AND DISPLAY SECTION

7.1 Parameter Unit Keys

The MR-PRUO1A parameter unit is used to set data, perform test operation, set parameters, monitor the
operating status, and display alarm definition.

MR-PRUG1A Structure

Mode keys:-Used to switch between modes displayed
on the screen

. “

Display*+-Liquid crystal screen
(13 characters by 4 digits)
« Interactive parameter setting

wmont Yy | Monitoring mode select key
TOR . . . .
* Used to change the screen dis- * Help function, troubleshooting guidance

play to the monitoring mode. + Monitoring
Ay, | Alarm/diagnostic mode select key
DN/ . Used to change the screen dis-

play to the alarm/diagnostic mo- Operation keys

de.

-
- / N ) - Help mode select key A
Used to set the monitor or

: (1} Parameler mode select key
- Used to change the screen dis- /
play 1o the parameler mode. MITSUBISHI MELSERVQ-PRUOTA
(2) Data setting mede select key /
» Used to change the screen

parameter in a list.

: Shift key )
- Used to make the typing of

display to the data setting mods.

: Test mode select key

+ Used fo change the screen mo-

de to the test mode.

. S/

CoD B & G
TOR

the corresponding shift ch-
aracter {e.g.D of [°7]) valid.
+ Used to switch the screen.
Example: Used to alternate
between the current alarm
and the concurrent alarm.

3P

: Cancel key
* Used to return to the previ-

0ous screen.

@ @ : Scroll keys
+ Used to scroll the screen.

* Hold down the key for more
than 1 second to increase
the scroll speed.

- Used to meve the cursor
on the screen.

Numeral keys

'd I
@ 1o (F): Numerals {0 to F}
- Used to enter the set value of

the parameter. To type F,
press [ F9] after pressing the q
[SHIFT] key. ML

$TOP
: (1) Decimal point
{2) I step feed key J
\ e

)
m
<

0
m
14}
m
=

Py
A

* Press this key to perform \_ J/
posifiening one step.
o /
Test run keys
Definition key (— : Forward rotation start key )
- Used 1o start forward rotation in the test run
mode,

: -fReverse rotation start key
- Used to enter the - (negative) sign.
- Used to stan reverse rotation in the test run
mode.
sTOP | ¢ Stopfreset key

L FWD

: Definition key

‘J * Used to define the parameter data after it is entered. —

+ Used to choose the necessary operation on the corre- —
sponding funclion menu screen,

RESET| ' Used to stop the test run temporarily.
" - Used to reset an alarm or ¢lear date entered.
M J
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7.2 Qperation of the Parameter Unit

(1) Qutline of display sequence

SERVO
Initializing ---Serve being initialized
COMMUNICATION
~Being initialized by . JAPANESE a *mwggg_ o
Initializing communication ENGLISH @ PARAMETER
v TEST MODE v
! Japanese-English ~ Characters displayed on the
CONTROL TYPE select screen sereen areds:vitched between
POSITION -Loop display English and Japanese.
'\ {for about 3 seconds) T ‘
\
Disptay changed depending on the feeding system — MONITOR A HELP Press the HELP key to
- Positioning system ALM/DIAG. e move to the HELP scre-
POSITION PARAMETER <“+—]en in the mode indicated
- Roll feeding systom TEST MODE v by the cursor.
ROLL FEED HOME screen HELP screen
{1
B W
4 Menitoring mode jc‘)LGN Afarm diagnostic mode Test mode
1 Position A 1 1st AL-- <TEST MODE> 4
NC ALARM B # On lest
000.000 oL Finish
mm W v 1 JOG FEED v
screen screen
1— Position 'y 1—1st ALM 'y
2 Ref. Pos. 2 Not Rotate
3 Remain 3 ALM Hist.
4  QOver ride v 4 1O Signal v
DATA Paramster mode DATA Data setting
<PARAM MODE> &4 <Set mode> A
Pr.Read:No. —Pos. Block
Pr.List HELP SpeadBlock
Copy :SFT+3 v Edit : HELP v
Parameter No. 0 Press the
screen @ call screen HELP )screen definition key
<PARAM HELP> & 0 MTR ser. <Pos. Edit> P 1— 10.000 &
—List All 0003 — INSERT 2 10.000
List Chg. . DELETE 3 0.000
v 0-100B v v 4 0.060 v

The disptays and operation procedure in each mode are given on the following pages. Refer to them.
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(2) Monitoring mode

g8
J’._

HELP

a(ge

1-Puise FB LY
2 eaim HELP sgreen
4 Droop v I
9. Torque limit Jv 1‘
command 9 TO'MO 00 L)
1, Current position G voltage v
1 Pazition - 10. Regenerative 4 1
.0(?"0“ v load factor 10 Reg. toad o
2. Command @ @ i
position 2 Rel. Poso 000 & 11. Effective load factor t
M v 11 Effe. koad
3. Command
rermaining distance 'L T %
3F!emain0 000 A 12. Peak load factor Jr T
e v 12 Paakload
4. Override 1 =
4 Ovaride & 13. Within-one- ‘ 1‘
109 v revolution 13 Cye. pos.
position
5, Position block ‘4 =
5 Pos. block & ' i4. ABS counter ‘ ? :
0 v 14 ABS count 'y
0.000
6. Feedback pulse J’ 1‘ -
value 6 F/B pulse - 15, Motor speed ‘ 1
79@ v 15 Molor SPD
3000.0
7. Machine speed vlv f dmin
7 Machi. 390310 » 16. Bus woltage ‘ T
wmn W 16 P-N VON294
8. Droop pulse ‘ T Vot
value 8 Droop o -
PLS W
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{3) Alarm mode

T—ALARM &
2 NolRot
N HELP screen
4 U08Sig. v
@ Cause of alarm occur- Cause of alarm oceur-
¢ rence (first screen) rence {second screen)
Poviel Vol & — Insul pawer &
capacil
g Atoccurrence of | e v @ apachy
1, Current alarm AL10 atarm v v
1150 AL - 'y Y l .
HO ALARM % .
v i Dataiis: 5 Cause of alarm ocecur-
Oher AL SFT W Concurrent alarm rence (first screen)
1 &~ [ A
i 4| —— [Rens
Datadts: o has touble
@ @ § ManALSFT % v
2. UN-rotated motor [ UN-rotated motor reason screen
reason 'y 2 Ned Rotate F Y
2 Not Rotate [
< .
Read: v LSP OFF v
' 4 L * Subseguent screens
3. Alarm history Alarm history list/{first'screen) Alarm history list (first screen)
QAL3Y Shwdb 0 Over A
3 ALM Hiat, - TALSS P 7 ot e
. h 2AL11 ™~ Time of cccurrence 2 Undervol
Aoad v a1z eTh 3 Under vo't v
4.DIO diagnostic ¢ ¢ ssebond \ First alarm in past (Second (V)
VO Signal S . s¢reen)
.o |} screen) ® Second alarm in past N
Read o h. 2 Al A list dihidd ) Alasm history list (third screen)
A arm history list {third screen PrTms ry
5. Setting time { t — o a ib-‘?vm
5T aftw P & L
) v
[N . w| T Indicates alarm has ]
- not occurred.
6. Alarm ,
occurrence data ¢ t DIO signaltist {first screan)
. DISONW DECG &
EBetoro AW & .JFsa sTPO
Moator ., $J v = LSP W LSha
Aratogus 120 CRODOO W
7. Accumulative * 1‘
power-on time . '
TPl T & DIO signal list {second sereen)
546 ir
oI’ DD Y
i 810 $120 Output signal
ENGE
v
8. S/W number ‘r T
8 SAMHo &
BCO-B15W000 DI signat list (Third screen)
2 Y DDRC @ PFw &
CPCm ZP D 4
8. Load inertia it ANE OPD Outpuit signal
: v
ratio
® Inottia &
i
imos W
it (
10. ABS data [
T < [«
pos o‘ @ . @ .
cYeo ° . Monitor data Analog data
ABSO A4 1 Postion - Analogue 'Y
30,000 mm
2 Rel. Pos.
30,000 mm v Output o v
@ Aralogus 'y
.
- Curput I hd
15 Motor SPD & .
PR
16 P-N Vit
279 6mos v
\

For details of the monitor screens, refer to Segtion 7.4,

7- 4
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{(4) Parameter mode

Calling method 1

Hol!d down the "SHIFT" key
PARMR

Calling method 2

ALWDIAG, ALWDIAG,
.CAN PARAMETER [ ] I : | —PARAMETER .

~MONITOR & MONITOR &

TEST MODE v TEST MODE L4

Parameter mode screen

PARAM mod [ ( To the
Pr. Read- o, I ! ? next page
Pr.List :HELP

SFT+3
@ To read and set the
Setting example of required parameter in
G HA-FH moler 3 4} the parameter list.
OMTR sor Y <PARAMHELP> & OMTR sar Iy
Less] Ist AN i MR
= | Od Y oMol
Qto 1008 v v 3 Funclion § v
(a) : (on O @
TMTR typs L) 0 MTR ser <PARAMHELP> & a MTR o1
- — IS L)
. L]
Clod b Pr. Roag: No. v o v 3 Yunction 1
Y
VN Cursor
2Fesdmode I Calls the parameters Keep pressing the [W]/[A)
0001 . -
o v of which setting are key continuously to move
-]
other than the factory the curser continucusly.
settings. The following @ @
screen shows that
r 57 PID 4 &
T 0 tor NaL14E Pr.2,3,8 and 20 Felviriat .
© call paramster No. have been changed. BME .
) and set 100 PR
2 _ Furcton i
8 od 1
= OO LEE .
T
o e [Jon VI ,
Z5
2 Fond mods & 65 g:,gu rY Seinersa &
50000 b &6 D12
g | ] 67 CP.DO
@@@. Q£ v BEOP.pulse v 0101000 v

To change setting
from 100 to 50 again

.@@I

T6INP zeno
50

o. v
[CAN] to return to
the parameter mode screen.

Screen displayed when
setling is outside range (60000}

16INP zona »
50

v

Resel 1o reset
60000 and set the
value within the range,

When a wrong numeral 1} "
::has been input,press EE
'=the [STOP/RESET] key

Htoreturn to the prewous
.-screen "

To set the load in-
entia ratic 5 in para-
meter No.58

ON

[CAN] to return
to the parameter
mode screen.
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From preceding page

COMPARE v

Copy mode screen

[CAN] to retrun
to the copy
mode screen,

Screen for
parameter verify
arror

Screen example for
10 different parameters
in verify error

Switch the power off
once, then on again.

——— Screen for write
inhibit error

F'y <Copy modex &
Road?
. Yas . .1

v No :RST W

[ «<Copy modex> Y

o [T .

Y <Copy mode> &

L ] l. : v

[CAN] to return to the

P, ry copy mode screen.
—Powar Off v

& Screen for outside-
the-range parametere
sefting

BERNo: SFT

CORRECT Pr.

Wie Yes:d
No :RST

modo>

ALM PRTCT
Press*CAN*




{5) Point table setting mode

7. PARAMETER UNIT AND DISPLAY SECTION

SpeedBlock
Edit : HELP v

Procedure for wiiting the data
of position block No.s ¢ and 5

Setting of position block

Q Pos, Blos 'Y
~+Pos  100.000
Meode [}
Speedio, 1 W

[

»

0 Position
10.000

Wre1mm

® O

Q Position
20,

| 4

0 Spesd No. &~
1

Write: .0

0 Speed No, &
4

SpesdNo, 4 W

TR
hd
(ean)to check
the data of No.
0 wiitten
Q Pos. Bloc ry
—Fos 20000
Moede s

® [

5 Speed No. Y
0
||

Write: .

@I

SSpeodNo

m
Write: ) v

When speed No.
3is changed to 4

5 Spoeed No. 'y
4
S

v
to check the

5 Pos. Bloc &

Spoed No. 4 v

data of No. 5 written.

I
Setting of speed block

V%

<Spend sel>
Block No.

Read it

Enter speed 1000 into
speed block No. 4.

@@@.

4 Speed Block
—-Speo

Q2
Q
9

4 Dec tme »
0

Write: .2 mssc

.@I

4 Doc time

v
to check the

data of No. 4 written.
Speed Block Ay
od 1000

U

Setting of position edition

<Pos . Edit>
— INSEAT
DELETE

-~

U

<BReck . ins>
Block No.

Ya3: JNo: RST

Utitized to insert
data between blocks
{Example) Insert
data between No.s 1
and 2.

@

<Bleck . Ins>

Insetting
Not Power Off

Displayed
instantaneously.

2'Pos. Bloc -
~+Pos

M code

Speed No. v
Data in position
block No. 2 shifts to
No. 3 and all data is
0in No. 2,

[

2 Postion &
0.000

Write: -4 mm

@@@I

2 Posttion

VA

2 Spead No. S
[

Write: .

@l

2 Speed No. &

v

(caito check the

data of No. 2 written,

2 Pos, floc -~
—Pos  300.060

M eede
Spood No.

<Bkxk . Del»
Block No.

Yes :.JNo:AST

Utilized to delete
inserted block.
(Example} Delete
data in No.2.

@ [

<Block . Deb»

Deleting
Nct Powar Off

2 Pos. Bloc F Y
—+Pos 0.000
Mcode

[
SpesdNo. © W




7. PARAMETER UNIT AND DISPLAY SECTION
L

(6} Test run mode

TEST

O

<TESTMODE> &
=9:0n lest
sl Test run mode screen
1_JOGFEED v

ﬂ {} s To the next page

1. Jog operation 2. Positioning operation
@ Press once. [Vj @ Press twice.
<TESTMODE> <TESTMODE> &
2.4.0ntos? B Ontosl
0 Firish 1 JOGFEED
1-0J0G FEED v 2-+STEP FEED v
« Jog operati- » Positioning cper-
on satting ation setting list
list  [ecoarecor & weSVER FEEDS i
~pean Ny, Tl ~ )
Timo 3ot X1 20!
Key st - Pot cdeos v @
- Speed » Speed scresn
scresn l
BSpood Umin Y #5p00d i ry
200 200 ]
nlo-um- v osoﬂm- - b4
+ Setting example of speed - Setting example of spead 1500
3000
@@@@ @.@@
e Spegd e (Note) ‘wd’mnm
D10 4000 ‘v T m——
[«] [l
Write of 3000 complete Wiite of 1500 complete
.Sposd n'ninw I lSpt:o;.gnin Y
GCENETIER v L v
+ Acceleratlon/ + Acgeleration/dece-
t?eceleration leration time cons- @
time constant sc;euen - {ant screen - = Y
1000
— ==
oo s “w 91 50000 Ty
- Setting example of time : Setting exampta of time constant
e ®O m @@@ ————q
BAceiDos ms A Mhcerbioc e
1000
[ ] m ‘v
010 50000 "y o 56000 @
(Note) afeomus :¥D &
when/Dos mes & - ms 0 & ?‘:ﬂ' m v
' & — Em]: Press the [FWD] key /The servo motor rotates
- Operalin key - Travel value @ to start forward rota- | by the set travel value and
display screen sefling screan tion. comes to a stop.
Wrood (G & L a . : Press the [-/REV] key /The servo motor rotates
Roverss 10000 HEV
gl 73 . to start reverese rota- | by the set travel value and|
Fish :CANJS W 110 99995% y tion. comes to a stop.
Hold down the [FWD] key to rotate - Batting of travel value 650000 1 Press the [STOP/RESET] key to make a terporary
the servo motor in the forward direction. ®®@ @@@ 1 stop.
Hold down the [-/REV] key fo rotate {Note) .pwp‘m - Press the same key as in starling (FWD or REV} to
the servo motor in the reverse direction. o - restart. .
A he k ) lo #7395%9 hJ Press the [STOP/RESET] key during the temporary stop
sleass the key to stop. to clear the remaining travel value,
Press the key.
— Mwe(@. 4 Prass the{Cankey,
:(I On 11 g I<TEJ\TD:.MIOOE> -~
o-.s-nsn v v
Note. Press the [CAN] key on the screen marked ¥ 1o call the overshoot diagnostic screen.
V_4 Over- V. 4 Over- To reset the test un
shoot shoot
N . The value shown at power-cn
___15% 5% or no cperation is "--%".

010 5% 0to 30%
overshoot screen overshoot screen
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From preceding page S

L

3.Motor-less operation

@ @ @ Press three times

<TESTMODE> 4
W % Ontest

2 STEP FEED

3 = Sim Modo

<TEST MODE>
M: 5 Ontest
3

Finish = Pow.OFF|

- Allows motor-less operation.

To reset the motor-less operation,
switch the power off once, then on.

* When the following screen appears,

switch the SON signat off.

W Test Mode no
salactable

L

4. DO forced output

@ @ Press twice or
@ @ @ @ press four times

<TEST MODE> 4
W: #: Ontest

Ssm. Mode
3 -+ DO exitput v

m: Quiput ON
o: Quiput OFF

Signal name

Cursor

mpo *RD O &
ON 3 PF

OFF.0 CPOB'\

ERAEN

Qutput status display

Press the((7 ) key to swich RD
output on.

W0 RC B &
ON:i PF D)
OFF0 CPOD

@ @ @ @ Press four times

[Bo0  AF W & |
on LgreCh

Press the ® key to swich ALM
output-on,
Press the @ key to swich ALM
output off)

Press the (Can)key

M<TEST KODE- &
.. On Ins1

0-—OF|m$?\ v

To reset the test run

switch the SON signal off.

U

5.1-step feed

@ Press one or

@ @ ™) @ (¥) Press five times

<TEST MODE>

W: Cnlest

4 DOoutput

S —+ SingloFeed W

WPos. blockNe &
]

[
Read: ) v

- This function reads the

data of the block set in

any of the operation

modes in Chapters 3

and 4 and uses it for operation.

» 1-step feed example for position

block No. 1

@I

WPos. blockNo
1

Rant e W

©

M<SING. feod> &
Stat : 1 STEP
Stop : STOP
Finsh:CAN W

! Press the [1STEP/.] key to

perform positioning one step.

: Press the [STOP RESET] key 1o

make a temporary stop.
* Press 1 STEP key to restart

Press the key

- When the foliowing screen appears, JUrring a temporary )
stop to clear theremaining

travel value.

WTestModene & |
sneda.b'a

Press the key.

To reset the test run
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7.3 Status Display

The running servo status can be shown on the parameter unit display and controller display.
In addition, the status can be displayed in up to six digits by use of the optional external digital display

(MR-DP8(). For the usage and parameter setting method, refer to Section 7.5.

relative to the rated torque of 100%.

Parameter indication Range
Status Display Unit Unit Description . .
o Controller disptay | Parameter Unit
Indication
Positioning system:
The current position from the machine home
iti f 0 is displayed.
Current | x10S™Mpy | POSHUON 02 0s displaye -999999 to
. Position . Roll feeding system: ~9999 to 9999
position x108™inch . 999999
0 appears at power-on, counting starts when the
start signal turns on, and the current position
appears.
Corftr.nand Ref Pos. xlOS'l“M_mm The posfit'ion data (ln' p.reset command position in 9999 t0 9999 —999999 to
position x105"Minch | the position block is displayed. 999999
During operation, the remaining distance between
Command e e
emainin Romain x105"Mmm | current position and command position is 9999 to 9999 -999999 to
remaini i e, . . ) -
! . g ®105™Minch | displayed. During a stop, the next feed distance is 999999
distance K
displayed.
The set val f ide is displ .
Override Override | % ® PP FARERELYGsFI Is digplayed 0 to 200 0 to 200
100% appears when override is invalid.
Th ition block number bei d i
Position block | Pos. block e postibribiocinumber Heike exequted s 0 to 255 0 to 255
displayed.
Feedback pulses from the servo motor encoder are
Feedback counted and displayed. -9999999 to
F/B Pul 1 i ; . -9999 to 9999
pulse value uSE | PWSE L hen the value exceeds £9999999) it $tares With 0. 9999999
Press "RESET” to reset the value to 0",
Machi m/min Speed multiplied by the electronic gear is
i.
Machine speed SPD s displayed. 0 to 9,999 0 to 999.999
The unit can be changed with parameter No. 4.
The pulse value of the deviation counter is
Droop pulse hep -9999999 to
value Droop pulse displayed. —9999 to 9999 9999999
Reverse rotation pulse value is indicated by "-".
T limit
orque mi » The voltage of the torque limit command (TLAP)is|  0.00 to 0.00 to
command TQ limit v .
displayed. 10.00 10.00
voltage
Regenerative Reg. load % The p.erc-:entage of regf‘anerative ‘pow"er to the 0 to 100 0 to 100
load factor permissible regenerative value is displayed.
Effective load Continuouls effectivzle 10::1d torque is di'splayed.
Effc. load % The effective value is displayed relative to the 0 to 320 0 to 320
factor
rated torque of 100%..
Peak load Maximum generated torgue is displayed.
factor Peak load % The peak value for the past 15 seconds is displayed 0 to 320 0 to 320

10
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Parameter indication Range
Status Displa: Unit Unit Description Controller
play Unit P i Parameter Unit
Indication Display
Serve motor
. Servo motor with
The position within one revolution is displayed in ) i ] ! )
to f encoder pulses with resolution | resolution of
rms of enc ulses.

L P . of 8192 pulses: 0 | 8192 pulses: 0
Within one- The value returns to 0 when it exceeds the to 8191 o 8191
revolution Cyc. pos pulse maximum number of pulses,

”, . . . Servo motor Servo motor
position As the controller display shows data in four digits, ) ] )
i . L with resolution with
it shows the four lower digits of the actual position ;
ithin one revoluti of 16384 pulses: | resolution of
uta .
witiin one revolution 0to 16383 | 16384 pulses:
9 to 16383
Moving distance from the home position in the
absolute position
detection system is displayed in the counter value
f the absolute —32768 to
ABS counter | ABS Count rev © . b -32768 to 32767
position encoder. 32767
As the controller display shows data in four digits,
it shows the four lower digits of the actual counter
value.
Se to d of th tor is'displ . - .

Ivo motor Motor SPD e/min The speed o _ @ éexivo lmo r is displayed —4600 to 4600 4600.0 to

speed Reverse rotation is indicated by “.". 4600.0
Th It P-N)of th in ‘cireni

Bus voltage P/N Valt v ¢ vottage (a,c“’ss Y of the main cireuit 0 to 400 0 to 400
converter is displayed:
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7.4 Alarm/Diagnosis

The servo motor failing to rotate or any abmormality occurring during operation is indicated by the
corresponding alarm code. The alarm may also be confirmed on the controller display, parameter unit or
digital display.
{1) Controller display
When abnormality occurs, its definition is indicated by the corresponding number. For definitions, refer
to Section 11.2.

(2} Parameter unit
When abnormality occurs, its definition can be confirmed as listed below.

a) Alarm/diagnosis list

No. Name Parameter Unit Display Description
The currently occurring alarm number, concurrent alarm,
cause of alarm occurrence, etc. are displayed. When alarm
1 |Current alarm 1stAL . ) .
occurs, the current alarm overrides the others in any display
mode.
When the servo motor does not rotate, the reason why it does
2 | Unrotated motor reason Not Rotate K
not operate ¢an be displayed.
The history of alarms from the most recent one to 9th
preceding one is displayed with alarm numbers and
3 [ Alarm history ALM Hist! energization time up to alarm occurrence. All past alarms ¢an
be-cleared.
(For full information, refer to Chapter 12.3)
4 IDIO signal 1/0 Sig. The ON-OFF states of the external input signals are displayed.
. . The time from when the position command becomes 0 to when
5 |Setting time T after P . .- . . L1
the in-position signal is output is displayed.
6 | Alarm cccurrence data Before ALM The status at alarm occurrence (16 types) is displayed.
Acc lative power- Accumulative power-on time after shi t from our factory is
7 |2 umulative power-on Povwer ON T. ‘ umulative p i ipmen y i
time displayed.
g | S/W number S/W No. For management by the manufacturer.
Ratio of load inertia The ratio of load inertia converted into the equivalent value at
9 | moment to motor inertia Inertia the servo motor shaft to the rotor inertia of the servo motor
moment itself is estimated and displayed.
Absolute position data {ABC in-position)
""""" Present position relative to the home position of 0
1-revolution data (CYSO
10 |ABS data ABS data . ( . ) .
------ Position within 1 revelution
Multi-revolution data (ABS0)
"""" Home position in multi-revolution data

7 -

12
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b} Unrotated motor reason

O: Relevant, X: Irrelevant

Feeding System
No. Parameter Unit Display Description o Roll
Positioning .
feedtngr
1 {SON off Servo on (SON) signal is off. O o]
2 | Alarm Alarm has occurred. O @)
3 [RESon Reset (RES) signal is on. @] O
4 |EMG off Emergency stop (EMG) signal is off. QO O
5 |[LSPon Forward rotation stroke end (LSP) signal is off. (o] O
6 | LSN off Reverse rotation stroke end (LSN) signal is off, Q o]
- Both the forward rotation start (ST1) and reverse rotation start
7 {STLST2on (ST2) are on. o] (e}
- The start signal is on in the positioning or zeroing mode.
8 |sTL.8T2 08 Both the forward rotation start (ST1) and reverse rotation start o o
(ST2) are off.
- The start (ST1) signal switches off when the absolute position
9 |ST1 off command is given. o X
- The start (ST1) signal switches off in the dog type zeroing mode.
10 | Ext. torque limit low Tlhe se_rvo r'notor speed is Sr/min of less when the torque limit o o
signal is switched on.
11 |Int. torque limit fow 'I‘.he se.rvo xlnotor speed is '5r/min of less when the torque limit o o
signal is switched on,
12 | Over ride lower The ?ervo motor s.peed, which is -preset to }?igher than 1r/min, is o o
restricted to not higher than lx/min by override.
In positioning operation, the servo motor speed is preset to not
3 | Speed - lower higher than 1r/min, independently of whether override is valid o o
i ¥ s n valt N
O=11to8 (speed block Noy | ge.1 an 1lr/min, independently-of w verride i or
invalid.
The motor does not operate because the FWD (forward rotation),
14 | Test mode REV (reverse rotation) or 1STEP (1-step feed) key of the parameter O O
unit is not pressed/in test operation.
15 | Feed ref. lower In positioning operation, the command remaining distance is less o o
than the rough match output range.
j d, the j i tt t higher th
16 | JOG speed lower .In jog fee e jog speed is ;l)resle o. no . ig .er than lv/min o o
independently of whether override 1s valid or invalid.
The zeroing speed or creep speed in the zeroing mode is preset to
17 | ORG Speed lower not higher than 1r/min, independently of whether override is valid @] O
or invalid.
. . . Th i h t b lected in th 11 feedi
18 | Drive Mode Missetting e operation mode has not been selec in the roll feeding o o
system,
Speed block No. 0 has been selected.
19 | Speed No.0 Selected
peed 0.0 veter Set any of speed blocks No. 1 to 8.
20 | Once stop During temporary stop.

POINT ]

» When the roll feeding operation, automatic positioning operation or zeroing

reasons.

(dog type) mode has been set, a start is made when the start signal (ST1,
ST2) turns from OFF to ON. After a start, therefore, return ST1 or ST2 to
OFF. Operation cannot be performed if ST1 or ST2 remains ON,

e Check the unrotated motor reasons No. 13 to 20 after clearing the No. 1to 12

7- 13
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7.5 Servo Amplifier Display

The status display and alarm can also be shown on the servo amplifier display.

7.5.1 Display examples

The controller display shows the four lower digits of the data to be displayed.

ltem

4-Digit Display of controller

Display of Digital Display

Indication of current
position

(for -654.321)

Motor speed —l
(during reverse .

rotation at 3000r/min)

The decimal points are lit as
shown on the left to indicate the
value of negative polarity.

At this time, the actual decimal
point is turned off.

i O
[

N

Al

1
N Il S I O I

i
o

Indication of alarm or

i

i

warning occurrence
Indication of
overcurrent alarm
occurrence

Indication of

watchdog alarm

If 2 warning has occurred, the
original status display is restored
by removing its cause. If an alarm.
has occurred, its indication is held
until the alarm is reset or power is
switched off once.

The decimal points in all four
digits are lit to indicate the
watchdog alarm.

Not indicated in the controller
display.
However, the error related to MR-
DP&0 is displayed.

CPU errecr

o

=
I It

(-

Communication error

Il
()

1]t I
r_ (I

Indication during test

operation

The decimal point in the lowest
digit-of the display flickers.

The parameter No. 19 setting or
controller's CS1 setting (table below)
status is displayed.

Indication given for 2
seconds after power-on
or CS1 change-over

C81: Current

position
abbreviation
indication when
set

7- 14
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7.5.2 Selection of dispiay data

The status display data can be selected by setting parameter No. 19 and rotary switch CS1.
(1) Parameter setting

_[; Status indication of controlier display and digital display {MR-DP&0)
When the setting of the rotary switch CS1 is "0, the sefting is the
same as in the second digit. When the CS1 setting is other than
0", the CS1 setting has priority.

Status indication of parameter unit at power-on

0: Current position 8: Torque limit command voltage
1: Command position 9: Regenerative load factor

2: Command remaining distance  A: Effective load factor

3: Override B: Peak load factor

4: Position block C: Within-one-revolution position
5: Feedback pulse value D: ABC counter

6: Machine speed E: Servo motor speed

7: Droop pulse value F: Bus voltage

(2) Setting of rotary switch CS1
You can select the status display by setting the rotary switch CS1 of the controller. Setting of "0" shows
the status set in the first digit of parameter No. 19.
Rotary switch-GS1

B o
Ly @
-(1)-
o 1
Sy
CS1 Sefiing Status Display CS1 Setting Status Display
0 Parameter No. 18 setting 7 Droop pulse value
1 Command position 8 Torque limit command voltage
2 Command remaining distance 9 Regenerative load factor
3 Override A Effective load factor
4 Position block B Peak load factor
5 Feedback pulse value C Within-one-revolution position
6 Machine speed D Servo motor spead
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7.6 Test Operation Mode

« The test operation mode is designed to confirm servo operation. It is not designed

A CAUTION to confirm machine operation. Do not use this mode with the machine.
« If an operation fault occurs, use emergency stop (EMG) to make a stop.

The parameter unit can be used to run the servo motor. For the way of operating the parameter unit, refer

to Section 7.2 (6).
When a servo motor with electromagnetic brake is used with the machine to prevent the servo motor from

starting in a brake operating status, always make up a sequence circuit which will operate the brake with
the electromagnetic brake signal (ZSP) of the controller.

7.6.1 Jog operation

Jog operation can be performed with no command given from the external command device.

{1) Operation
Connect EMG-SG to perform jog operation, and connect VDD-VIN to use the internal power supply.
Hold down the "FWD" or "REV" key to rotate the servo motor. Release it to stop. The operating
conditions can be changed with the parameter unit. The initial conditions and setting ranges of

operation are listed below:

Item initial Value Setting Range
200 0 to instantaneous
permissible speed

Speed [x/min)

(Note) Acceleration/deceleration 1000 0 to 50000
time constant [ms]

Note: The acceleration time constant indicates the timé required for the servo motor to attain the rated speed from a stop (Or/min),
and the deceleration time constant indicates the time required for the servo motor to stop from the rated speed.

How to use the keys is listed below:

Key Description
Press to start CCW
"FWD" rotation.

Release to stop.
Press to start CW
"REV" rotation.

Release to stop.

If the parameter unit cable is disconnected during jog operation, the servo motor is decelerated to a
stop.

(2) Status display

The status display can be monitored during jog operation. At this time, the "FWD", "REV" and "STOP"
keys are valid.

7- 16
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7.6.2 Positioning operation

Positioning operation can be performed once, with no command given from the external command device.
(1) Operation
Connect EMG-SG to perform positioning operation, and connect VDD-VIN to use the internal power
supply.
By pressing the "FWD" or "REV" key, the servo motor rotates and the machine moves the preset
distance and stops. The operating conditions can be changed with the parameter unit. The initial
conditions and setting ranges of operation are listed below:

Item Initial Value Setting Range
Moving distance [pulse] 100000 0 to 9999999
Speed [r/min] 200 0 to instantaneous permissible speed
(Note) Acceleration/deceleration 1000 0 to 50000
time constant [ms]

Note: The acceleration time constant indicates the time required for the servo motor to attain the rated speed from a stop (Or/min),
and the deceleration time constant indicates the time required for the servo motor to stop fiom the rated speed.

How to use the keys is listed below:

Key Description
"FWD" Press to start positioning operation in the CCW direction.
"REV" Press to start positioning operation in the CW direction.

Press during operation to make a temporary stop. Press the
"STOP" key again to erase the remaining distance.

"STOP"
To resume operation, press/the kéy that was used to start

operation.

If the parameter unit cable is disconnected during positioning operation, the servo motor is decelerated
to a stop.

{2) Status display
The status display can be monitored during positioning operation. At this time, the "FWD", "REV" and
"STOP" keys are valid.

7- 17
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7.6.3 1-step feed operation

When there is no command given from the external command unit, you can perform positioning operation
once in accordance with the point table.

(1) Operation

Connect EMG-SG to perform 1-step feed operation, and connect VDD-VIN to use the internal power
supply.
Choose the position block No. and press the "ISTEP" key to rotate the servo motor and perform
operation in accordance with the settings of the selected position block. The position block No. selected
can be changed from the parameter unit. The initial condition and setting range of the operation are
listed below:

ltem Initial Setting Setting Range

Standard: 0 to 7
When MR-H-DO01 is used: 0 to 255

Position block No. 0

The keys are explained in the following table:

Key Description

Pressing this key starts positioning operation in accordance with the
settings of the selectad position block.

Pressing this key during operation stops the operation temporarily.
"STOP" Pressing/the "STOP" key again erases the remaining distance.

To resume operation, press the "1STEP" key.

"1STEP"

If the parameter unit cable is disconnected during positioning operation, the servo motor decelerates to
a stop.

(2) Status display
The status display can be monitored during positioning operation. At this time, the "FWD", "REV" and
"STOP" keys are valid.

7.6.4 Motorless operation

Without the servo motor being connected, the output signals can be provided and the status display
monitored in response to external input signals as if the servo motor is actually running. This function can
be used for the sequence check of the host programmable controller or the like.

(1) Operation
After turning off SON-SG, choose motorless operation. Then, perform external operation as in ordinary
operation.

{2) Status display
The status display can be monitored during motorless operation.

(8) Termination of motoriess operation
Switch power off to end motorless operation.
7.6.5 DO forced output

Each output signal can be turned on/off independently of the input signals and servo status. This function
can be used for servo wiring check, ete.

7- 18
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8. RS-232C COMMUNICATION FUNCTIONS

The MR-H-ACN has the RS-232C serial communication functions. These functions can be used to perform
servo operation, parameter changing, monitor function, etc.

8.1  Configuration

(1) Qutline
A single axis of controller is operated.
MR-H-ACN

Controller such as
personal computer

{2) Cable connection diagram
Wire as shown below. The comimunication cable for comnection with the personal computer (MR-

HPCATCRBL3M - MR-HPC98CBL3M) is available. {Refer to Section 15.1.8.)

(Note 1)
Personal computer (Note 3) 15m max. | MAE-H-ACN
connector D-SUB9 (socket) CN4 connector
{Note 2) P 11 FG
oo B s %12 |RxD
/ RN | L
A " L
/ RXD| 2 — \ I’ — 3 TXD
GND| 5 ] J s [GND
RTS |71 TTTTTTTTTTTTTTToTTTTTToTTTYYT -
\ CTS| 8 ] /
\ DSR 6] /
. DTR|4 | 7 SDf2 i::] CN3 connector2  RXD
~ i CN3 connector 5 GND
\.’RD N » CN3 connector 3 TXD
sG| 7 L,—.—J—uh CN3 connector5 GND
RS|4H
CS| 5 ]
{Note 4)

D-SUB25 (socket) for PC-9800 series

Note: 1. Honda Tsushin's CN3 connector
Connector: DE-9PF-N
Shell kit: DE-C1-J6-56
2. For the PC-AT compatible controller series.
3. 156m max. in environment of little noise.
4. The PC-2800 series also has the half-pitch type.



8. RS-232C COMMUNICATION FUNCTIONS

8.2 Communication Specifications

Servo Amplifier is designed to send a reply on receipt of an instruction. The device which gives this
instruction (Servo Amplifier) is called a master station and the device which sends a reply in response to
the instruction (Servo Amplifier) is called a slave station. When fetching data successively, the master
station repeatedly commands the slave station to send data.

ltem Description
Baudrate 4800/9600/19200 asynchronous system
Start bit :1bit
Data bit  : 8 bits
Parity bit : 1 bit {even)
Stop bit - 1 bit
Transfer protocol | Character system, half-duplex communication system

Transfer code

T |

)
F-—-——-="7
Fm====a

Next |

Parity | Stop start

Start

i ) S,

o
g

1 frame (11 bits)

8.3 Protocol

(1) Transmission of data from master station to slave station

I T T T T
s - S £ 9'frames'+ {data)
o
Master station ol E |r1]Daa (NoteyData 7 | T Check
£ No. sum
H o X
1
I i 1 1 [
T
s|gie
Q
Slave station Tie|T Check
x| Elx| sum
w
I

5 frames
Positive response: Error code = A
Negative response: Error code = other than A

Note: Refer to {4} in this section for the number of data frames.
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{2) Transmission of data request from master station to slave station

9 frames + (data}

9 frames T T T : |
I I | > E S D Check
s| 2 |s ol E |7] P | (Note)Data ec
[+
Master station 0 E T | Data Check H E % No. sum
£ No. sum or o
H 8 X 1 1 | 1
1 1 1
S e Y T T
o
Slave station T| 2] (Mote)Data Check
x| 8 sum
Iy
1 1 I

5 frames + (data)

Note: Refer to {4) in this section for the number of data frames.

(3) Recovery of communication status by time-out

EOT causes the servo to return to
E i the receive neutral status.
Master station 0O

T

Slave station

{(4) Data frames
The data length depends on the command.

Data

or

Data

4 frames

8 frames

or 12 frames or 16 frames
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8.4 Character Codes

(1) Control codes

Code Name Hexadecimal Description Personal Computer Terminal Key Operation
(ASCII code) {General)
S0H 01H start of head ctrl + A
STX 02H start of text ctrl+ B
ETX 03H end of text ctrl + C
EOT 04H end of transmission ctrl + D

(2) Codes for data
JIS8 unit codes are used.

> bg 0 0 0 c|O0]OJO 0
> b7 0 0 0 0|1 ]1}1 1
> bs 0 0 1 1]0]0j1 1
> bs 0 1 0 1 0 1 0 1
bg~bs | ba [ ba | bz | by R C 0 1 2 314|586 7
0o/0]JO0] O 0 |NUL|DLE |Space |0 |@ | P | p
0ojJojol1 1 { SOH | DG ! 1 ALQ| a q
oc{o]1{0 2 | 8TX | DCa “ 21BIR| b r
001711 3 | ETX || DCs 1 3l Ci8te s
0cj]1jojo0 4 $ 4 | D|{T]| 4 t
[ 1 0 1 5 % S5PEAND] e u
[\] 1 1190 6 & 6| F |V ]| { v
0l 1]1]1 7 ! TG | Wl'g W
1i|10j0]0 8 { 81]H]X]|h X
1 0o)]o 1 9 )] 9 I | Y| 1 y
1 0 1 0 10 ¥ d|Z j z
t{of]1]1 11 + CUELEl k]
11 110]0 12 , <{L|l¥]1 I
1]1fo0]1 13 . =IM[][m]| }
1(1]1]0 14 >|N|{~|n B
1 1 1 1 15 / 2 10| _ | o |DEL

8.5 Error Codes

Error codes are used in the following cases and an error code of single-code length is transmitted.
On receipt of data from the master station, the slave station sends the error code corresponding to that
data to the master station.

Error Code -
Error Name Description Remarks
Servo normal | Servo alarm
[A] [a] Normal operation Data transmitted was processed properly. Positive response
[B] b} Parity error Parity error occurred in the transmitted data.
[C] [¢] Checksum error Checksum error occurred in the transmitted data.
Character not existing in the specifications was
™M [d] Character error . & P
transmitted. .
— - - Negative response
Command not existing in the specifications was
[E] [e] Command error .
transmitted.
Data No. not existing in the specifications was
[F] [f] Data No. error )
transmitted.
] [i] External reset ON | Reset (RES) turned on. Special response

8- 4
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8.6 Checksum

Checksum range

STXor ETX | Check
SCH

Checksum range

The checksum is sent as a JIS8-coded hexadecimal code representing the lower two digits of the sum of
JIS8-coded hexadecimal values up to ETX, with the exception of the first control code (STX or SOH).

(Example)
) E
T [tO] |IAT| [y (21 8| [FI| T | (B} [2]
X X

02H 30H 41H 310 32H 35H 46H 03H

30H + 41H + 31H + 32H + 35H + 46H + 03H
= 1524

Lower 2 digits 52 is 'sent after conversion into ASCIl code [5][2].

8.7 Time-Out Operation

The master station transmits EOT when the slavérstation does not start reply operation (STX is not
received) 300[ms] after the master station has ended communication operation. 100[ms] after that, the
master station retransmits the méssage. Time-out (occurstif the slave station does not answer after the
master station has performed the above operation three times. (Communication error)

100ms 100ms 100ms *Time-out
300ms 300ms 300ms 300ms
> E N E g E =8
R s [ o o
Master station @ C 8 o ] 0 ]
D 14} [s)] D
= T = T = T b3

Slave station

8.8 Retry Operation

When a fault occurs in communication between the master and slave stations, the error code in the
response data from the slave station is a negative response code ([B] to [I], [b] to [i]). In this case, the
master station retransmits the message which was sent at the occurrence of the fault (Retry operation). A
communication error occurs if the above operation is repeated and results in the error three or more
consecutive times.

o) o © Communication error
g 2 o
Master station @ @ 8
@ i o
= = =
S 8 S
Slave station T T T
X X X

Similarly, when the master station detects a fault (e.g. checksum, parity) in the response data from the
slave station, the master station retransmits the message which was sent at the occurrence of the fault. A

communication error occurs if the retry operation is performed three times.
8- 5
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8.9 Initialization

After the slave station is switched on, it cannot reply to communication until the internal initialization
processing terminates. Hence, at power-on, ordinary communication should be started after:
1) 1s or more time has elapsed after the slave station is switched on; and
2) Making sure that normal communication can be made by reading the parameter or other data which
does not pose any safety problems.

8.10 Communication Procedure Example

The following example reads the setting of parameter No. 2:

| Data make-up |

Checksum calculation and

Data item Value Description
Command 05 |Read command
Data No. 02 |Parameter No.2
Command Data No.
( Procedure )

Data= BP+[STXI+0|PHETX]

=[0j[5] [0](2]
Checksum=30H+30H+35H+02H+30H+32H+03H @

addition
I

Addition of SOH o make
up transmission data
e

T

| Data transmission l

Transmission data=[SOH]+EF+[ETX]+0B+ETXHCQ) 43H 43H

Master station — slave station

Master station « slave station

I

| Data receive l

Is there receive data?
Yes 300ms elapsed?

Yes

= No
3 consecutive times?

Master station — slave station

Yes

Yes
| 100ms after EQT transmission I

Other than error code

No [A] - [a]?
3 consecutive times?

Yes I Receive data analysis |
Error processing i )

No Error processing

End
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8.11 Command and Data No. List

8.11.1

Read commands

(1) Status display (Command [O][1]}

Command Data No. Description Display item Frame Length
[0][1} i0][0] Current position 16
fo1t1} [o1[1] Command position 16
(o101} [02] Command remaining distance 16
[o][1] [01[3] Override 16
IRy {01141 Position block 16
{0][1] f0][5] Command pulse value 16
01[1] [o}[6] Machine speed 16
[0)[1] [01[7] . . Droop pulse 16
fo][1] [8][8] Status display name and unit Torque limit command voltage 16
[OF[1] [0[9 Regenerative load ratio 16
[01[1] [01[A) Effective load factor 16
[01[11 [01{B} Peak load ratio 16
[0][1] [0][C] Within one-revolution position 16
[01{1] [01[D] ABS counter 16
[o1[1] [O][E] Servo motor speed 16
[0111] [01[F] Bus voltage 16
[0]11] [81[0] Current position 12
[oIl1] [81f1] Command position 12
[0][1] [8][2] Command remaining distance 12
[0111] [8][3] Override 12
[0](1] i8][4] Position block 12
[01F1]) [8][5] Command pulse value 12
[0)(1] [8jie] Machine speed 12
{01[1] [8]1[7] Status display data value and Droop pulse 12
[01[1] [8][8] proeessing information Torque limit command voltage 12
(o)1) [8]19] Regenerative load ratio 12
fo][1] [8][A] Effective load factor 12
0114 [8]18] Peak load ratio 12
(0111 [81iC] Within one-revolution position 12
[0y [81[D] ABS counter 12
[01{1] [81{E] Servo motor speed 12
[0]{1] [8}[F] Bus voltage 12
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{(2) Parameter (Command [0][5] to [0][8])

Command Data No. Description Frame Length
(Ol0]~ Present value of the corresponding parameter
{0151 H][F] (The decimal equivalent of the data No. valuethexadecimal) corresponds to the 8

parameter number)
Upper limit value of the corresponding parameter setting range

[0](8] [31]][{(;],; (The decimal equivalent of the data No. valuethexadecimal) corresponds to the 8
parameter number)
[0J[0]- Lower limit value of the corresponding parameter setting range
[0J[7] [4][F] (The decimal equivalent of the data No. value(hexadecimal) corresponds to the 8
parameter number)
[0l[0}~ Name of the corresponding parameter
[0][8] [4][F) (The decimal equivalent of the data No. value(hexadecimal) corresponds to the 12

parameter number)

(3) Alarm history (Command [3][3})

Command Data No. Desgcription Alarm QOccurrence Sequence Frame Length
[31[3] [1][o most recent alarm 4
[31[3] [11[1] first alarm in past 4
[31[3] [1i2] second alarm in past 4
[31{3] [1}(3] ' third alarm in past 4
13(2] L11[4] Alarm numberin alarm history fovirth alarr.n In past 4
[3113] [1][5] fifth alarm in past 4
[31(3] [1](6] sixth alarm in past 4
[3}[3] [11[7] seventh alarm in past 4
[3}(3] [11(8] ) ¢ighth alarm in past 4
[31[3] [11(9] ninth alarm in past 4
(3131 i2)[o] most recent alarm 8
[31[3] [21[1] first alarm in past 8
{3113} [2)[2] second alarm in past 8
[31{3] [21[3] third alarm in past 8
[3]{3] [2][4) Alarm occurrence time in alarm fourth alarm in past 8
{31(3] 2151 history fifth alarm in past 8
[3]f3] [2]16] sixth alarm in past 8
(3131 [21[7] seventh alarm in past 8
[3][3] [2][8] eighth alarm in past 8
[3]3] (21191 ninth alarm in past 8
[31[3] [3]i0] most recent alarm 12
[31[3] {3][1} first alarm in past 12
{31[3] i31[2] second alarm in past 12
{3][3] [31(3] third alarm in past 12
[31[3] [31[4] fourth alarm in past 12

Alarm occurrence name -
[31(3] [3][5] fifth alarm in past 12
[3}{3] [31(6] sixth alarm in past i2
[31(3] [31[7] seventh alarm in past 12
{3113} [31(8] eighth alarm in past 12
[31{3] [31[9] ninth alarm in past 12
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(4) Current alarmn (Command [0][2] - [3][5])

Command | Data No. Description Frame Length
[0}2] [0][0] Current alarm number 4
[01[2] [0][1] Current alarm name 12
[0][2) [0]{8] Concurrent alarm number 4
[0][2] [0]19] Concurrent alarm name 12

Command | Data No. Description Status Display ltem Frame Length
[3115] [0][o] Current position 16
£3115] [01(1] Command position 16
[31[5] [0}{2] Command remaining distance 16
[3][5] [0]{3] Override 16
[3lI5) (o114 Position block 16
[3]i5] [G][5] Command pulse value 16
[31[5]) [0]6] Machine speed 16
[3][5] [0][7) | Status display name and unit at alarm | Droop pulse 16
[31[5] {0][8] occurrence Torgue limit command voltage 16
[3}{5] {01181 Regenerative load ratio 16
[31[5] [O11A] Effective load factor 16
[3][5] [01[B] Peak load ratio 16
(31151 [0]IC] Within one-revolution position 16
[3]{5] [0)[D] ABS counter 16
[31[5] {0][E] Servo motor gpeed 16
[3115] [0][F] Bus voltage 16
[3]15] 8101 Current position 12
[3][5] [81[1] Command position 12
[31[51 [8112] Command remaiding distance 12
[31(5] (8]13] Qverride 12
[31[5] [8][4] Position block 12
[31[5] [81[5 Command pulse value 12
[315] [8][6) Machine speed 12
[315] [BI[7] | Status display data value and processing | Droop pulse 12
[31[5] [81[8] information at alarm occurrence Torque limit command voltage 12
[3]i5] {81191 Regenerative load ratio 12
[31[5] i8ilAl Effective load factor 12
[31f5] [811B] Peak load ratio 12
[3][5] [81{C] Within one-revolution position 12
[3][5] [81[D] ABS counter 12
(315} [8]1E] Servo motor speed 12
{3][5] [81[F] Bus voltage 12
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(5) External I/O signals (command [3]{4])

Command { Data No. Bescription Signal Frame Length
[3](4] [ SON 4
{3][4] [11[2] DEC 4
{31041 (18] JFS 4
{31[4] [1][4] STP 4
[31(4] [1{5] LSP 4
:ﬁ} {2 EH:?; External input signal ON/OFF status LCSI? j
[31[4] [11[81 DIO 4
{3114 (11091 DIl 4
[31[4] [11[A] D12 4
[3114] (11B] ST1 4
[3114] [mici 872 4
[31[4] E2][BY) RD 4
[3104] (9112 PF 4
[3]14] 91131 External output signal ON/OFF COP 4
[3]]4] [9114] status yAY 4
{3114l (91[5] ALM 4
{31441 [9]i6] orp 4

(6) Position block
(a) Position data (command [4][0] to [4}[3])

Command Data No. Description Frame Length

4]0} [0}[0] to |Data form and data of position data 8
[FIIF] (The decimal equivalent of the data No. corresponds to the position block No.}

4 [0}[0] to | Setting range of position data {upper limit value) 8
[FIIF] (The decimél equivalent of the dataMNo. corresponds to the position block No.)

412 [0)[0] to | Setting range of position data (lower limit value) 8
[F1[F] (The decimal eqiiivalent of the data\Nol ¢orresponds to the position block No.)

[4][3] 21[0] Display unit of position data 8

(b) M code (command [4][5] to [4]1[8])

Command Data No. Deseription Frame Length
[“15] [0]J[0}to |Data form and data of M code 3
[F]iF] (The decimal equivalent of the data No. corresponds to the position block No.)
[0}[0] to | Setting range of M code (upper limit value)
(4116] § rans 8

[FIIF] {The decimal equivalent of the data No. corresponds to the position block No.)
f0][0] to | Setting range of M code (lower limit value)

417! [F][F] (The decimal equivalent of the data No. corresponds to the position block No.) 8
[4]8] [2]{0] Display unit of M code 8
(©) Speed block No. (command [4][A] to [4][D])

Command Data No. Description Frame Length
(4]1A] [0][0] to |Data form and data of speed block No. 8
[FIF] (The decimal equivalent of the data No. corresponds to the position block No.)

(4](B] [0][0] to | Setting range of speed block No. (upper limit value) g
[F)iF] (The decimal equivalent of the data No. corresponds to the position block No.)

410l [0)[0] to | Setting range of speed block No. (lower limit value) 8
{F][Fj {The decimal equivalent of the data No. corresponds to the position block No.)

[4][I1 [2][0] Display unit of speed block No. 8
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(7) Speed block
(a) Speed (commands [51[0] to [5]{3])

Command | Data No. Description Frame Length
5110) [0l[1]1 to | Data form and data of speed 3
[0]18] {The decimal equivalent of the data No. corresponds to the speed block No.)
51011 [0}[1] to  [Setting range of speed (upper limit value) 8
[0][8] (The decimal equivalent of the data No. corresponds to the speed block No.)
5]2] [0]{0] to | Setting range of speed (lower limit value) 8
[07{8] {The decimal equivalent of the data No. corresponds to the speed block No.)
[5][3] [21[0] Display unit of speed 8
() Acceleration time constant (commands [51[4] to [6]{7])
Command Data No. Description Frame Length
Bl [0][1]te {Data form and data of acceleration time constant ’ g
[0][8] (The decimal equivalent of the data No. corresponds to the speed block No.)
5105] [0][1) to | Setting range of acceleration time constant (upper limit value) 8
[01[8] {The decimal equivalent of the data No, corresponds to the speed block No.)
5I6] [0][0] to | Setting range of acceleration time constant {lower limit value) 8
[01[8] {The decimal equivalent of the data No. corresponds to the speed block No.)
[51[7] [2]10] Display unit of acceleration time constant 8
{c) Deceleration time constant (coramands [5][8] to [5][B])
Command Data No. Description Frame Lengt_h
5118] [0][1) to |Data form and data of deceleration time constant 8
[0]1[8] (The decimal equivalent of the-data No. ¢orresponds to the speed block No.)
(5]09] [0l[1] to | Setting range of deceleration time constant (upper limit value) 3
[01[8] {The decimal equivalent of the data No. corresponds to the speed block No.)
[5114] [C}f0] to Setting range of deceleration time constant (lower limit value) 3
{0][8] {The decimal equivalent of the data No. corresponds to the speed block No.)
[5][B] 2][0] Display unit of deceleration,time constant, 8
(d) S-pattern time constant (commands [5][C] to [5][F])
Command | Data No. Description Frame Length
[51[C) [0][1] to Data forr.n and da.ta of S-pattern time constant 8
[01[8] (The decimal equivalent of the data No. corresponds to the speed block No,)
(510] [0][1] to | Setting r-ange of S-patbern time constant (upper limit value} 8
[0][8] (The decimal equivalent of the data No. corresponds to the speed block No,)
[B1E] [0][0f to | Setting range of S-pattern time constant (Jower limit value) 3
{0118] (The decimal equivalent of the data No. corresponds to the speed block No.)
[5][F] [2][0] Display unit of S-pattern time constant 8

8- 1
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8.11.2 Write commands

(1) Japanese-English switch-over (command [8][0])

Command Data No. Description Setting Range | Frame Length
Japanese-English switch-over
[81lo {oj[0] 0000: Japanese 0000 - 0001 4
0001: English

(2) Status display (command [8][1])

Command | Data No. Description Setting Range | Frame Length
81[1] fo][0] Status display data clear 1EAS 4

(3) Manual operation of roll feeding system (command [8][1])

Command | Data No. Description : Setting Range | Frame Length
FWD key of parameter unit in manual operation mode of roll
feeding system
1 . 1 4

[8101] (2110 1EAS5: Forward rotation JOG start 1EAS - 5AE
SAEL: Forward rotation JOG end
REV key of parameter unit in manual operation mode of roll

[8][1] @y ecding system 1EA5 + 5AE1 4

1EAS5: Reverse rotation JOG start

S5AE1: Reverse rotation JOG end

1STEP key of parameter unit in manual operation mode of roll
[8][1] 2112} feeding system 1EAS 4
1-step operation start

(4) Alarm (command [8][2])

Command | Data No. Description Setling Range | Frame Length
[8](2] {01[0] Alarm clear 1EAS 4
[8]{2] [2][0] Alarm history clear 1EAS5 4
[8]12] [5][0]) Analog output of data before alarm oceurrence 1EAS 4

{5) Parameter (command [8][4])

Command | Data No. Description Setting Range | Frame Length
Each parameter write
to I d th
81[4] el (The decimal equivalent of the data No. value (thexadecimal) epencs on the 8
[41fF] parameter.

corresponds to the parameter number.)

{8) Operation mode selection (command [8][B])

Command | Data No, Description Setting Range | Frame Length

Operation mode changing

0000: Exit from test operation mode
0001: Jog operation

81(B] fO1[0] 0002: Positioning operation 0000 to 0004 4
0003: Motor-less operation

0004: DO forced output (output signal forced cutput)
0005: 1 step feed operation

8- 12
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(7) DO forced output (command [8][B])

Command | Data No. Description Signal Setting Range | Frame Length
{81(B] [8)11] RD 0000 - 0001 4
[81(B] [8i[2] P¥ 0000 - 0001 4
8 8][3 COP 0000 - 0001 4
[BILB] [B](8} DO forced output 0000:0FF 0001:0N
[81(B] [81{4] YA 0000 - 0601 4
[81[B] [81[5] ALM 0000 - 0001 4
{81(B] [8][6] OP 0000 - 0001 4

(8) External input signal disable {command [2][0])
Command | Data No. Description Setting Range | Frame Length

Turns off the external input signals (DI}, external analog input

[81f0] [01i0] signals and pulse train inputs with the exception of EMG, LSP and 1EAS 4
LS8N, independently of the external ON/OFF statuses.
Disables only the external input signals (DI) with the exception of

1EA

9110] O T gma, 18P and LEN. § ‘

[9][0] [01[2] Disables only the external analog input signals. 1EAS 4
Changes the external output signals (DO} into the value of

9][0 ] 1EAS

(91101 (0131 command [8][B] or command [A][0] + data No. [0][1]. 4
Enables the disabled external input signals (DI), external analog

[9]{0] [1][0] input signals and pulse|train inputs with the exception of EMG, 1EA5 4
LSP and LSN.
Enables the disabled “external input signals (DI) | with the

g0 1[L 1EA5 4

[91(0) (1] exception of EMG, LSP and LSN.

[9]f0] [1112) Enables the disabled external andalog input signals. 1EAS 4

[91(0) [1]f3) Enables the disabled external cutput signals (DO). 1EAS 4

(9) Forced ON/OFF of external /O signals (DIC) [A][0])

Command { Data No. Description Setting Range | Frame Length
Forces the external output signals (DO) to turn on/off. 0000000 to
A
(Al [o1(o] FFFFFFFF i
A]10] o111 Forces the external input signals (DI) to turn on/off with the 00000000 to 8
exception of EMG, LSP and LSN. FFFFFFFF

{10} Data for test operation mode (command [A][03)

Command Data No. Description Setting Range | Frame Length

Writes th d of th i de § ation,

(A)[0] [0} r1l .s . e spee‘ of the test operation mode (og operati 06000 to TFFF 4
positioning operation).

(AT[0] 130] Writes the acceleration/deceleration fime constant of the test 00000000 to 8
operation mode {jog operation, positioning operation). 7FFFFFFF

(A10] [y2) Clears. the acce%eration!d?ce!erat%oln l‘:ime cons_tant of the test 1EAS 4
operation mode {jog operation, positioning operation).

(AJf0} [1](3] Writes the moving distance (in pulses) of the test operation mode 80000000 to 3
(jog operation, positioning operation). TFFFFFFF

(A310] (11151 Tempc{rary sbop f:ommandl of the test operation mode (jog 1EAS 4
operation, positioning operation)
Writes the position block No. of the test operation mode (1 step 80000000 to

[A)[0] (1(A] e 8
feed operation). TFFFFFFE

{A)[0] [1][B] "1 STEP" key of test operation mode (1-step feed operation) 1EAS 4

8- 13
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(11) Position block data {commands [C][0], [C][2], [C][4])

Command Data No. Description Setting Range | Frame Length
[07[0] to Position data According to
{C][0] (The decimal equivalent of the data No. corresponds to the| commands {4](1] 8
F10F] position block No.) and [4][2]
[0310] to M code According to
{C1i2] (The decimal equivalent of the data No. corresponds to the| commands [4][6] 8
FICF) position block No.} and [4][7]
[0110] to Speed block No. According to
ICl14] (The decimal equivalent of the data No. corresponds to the| commands [4][B] 8
(FIF) position block No.} and [4][C]
(12) Speed block data (commands [C][6] to [C][S])
Command Data No. Deseription Setting Range | Frame Length
[O101] to Speed According to
{Cl[6] (01[7] (The decimal equivalent of the data No. corresponds to the speed | commands [5]{1] 8
block No.} and [5]{2]
[0111] to Acceleration time constant According to
{Ci7] [03[7] (The decimal equivalent of the data No. corresponds to the speed| commands [5]{5] 8
block No.) and [5](6]
(0)(1] to Deceleration time constant According to
{Cl8] 0117] (The decimal equivalent of the data No. corresponds to the speed | commands [5]19] 8
block No.) and [5][A]
(0111} to S-pattern time constant According to
[C1[9] 0171 (The decimal equivalent of the data No. corresponds to the speed | commands [5]{D] 8

block No.)

and [5][E]
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8.12 Detailed Explanations of Commands
8.12.1 Data processing

When the master station transmits a command + data No. or a2 command + data No. + data to a slave
station, the servo amplifier returns a reply or data according to the purpose.

When numerical values are represented in these send data and receive data, they are represented in
decimal, hexadecimal, ete.

Therefore, data must be processed according to the application.

Since whether data must be processed or not and how to process data depend on the monitoring,
parameters, etc., follow the detailed explanation of the corresponding command.

The following methods are how to process send and receive data when reading and writing data.

(1) Processing the read data
When the display type is 0, the eight-character data is converted from hexadecimal to decimal and a
decimal point is placed according to the decimal point position information.
When the display type is 1, the eight-character data is used unchanged.

The following example indicates how to process the receive data "003000000929" given to show.
The receive data is as follows.

0/0|3]|0/010]0(0}0}2]2]9

Data 32-bit length (hexadecimal representation)
(Data conversion isequired as indicated in the display type)

Display type
[0): Data must be converted into decimal.
[1]): Data is used unchanged in hexadecimal.

Decimal point position

[0} :No.decimal point

[1]:First least significant digit {normally not used)
[2]:Second least significant digit

[3):Third least significant digit

[4]:Fourth least significant digit

[B]:Fifth least significant digit

[6]:Sixth least significant digit

Since the display type is "0" in this case, the hexadecimal data is converted into decimal.
00000929H—2345

As the decimal point position is "3", a decimal point is placed in the third least significant digit.
Hence, "23.45" is displayed.
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(2} Writing the processed data
When the data to be written is handled as decimal, the decimal point position must be specified. If it is
not specified, the data cannot be written. When the data is handled as hexadecimal, specify "0" as the
decimal point position.
The data to be sent is the following value.

0

Data is transferred in hexadecimal.

Decimal point position

[0]:No decimal point

[1):First least significant digit
[2):Second least significant digit
[3):Third least significant digit
[4]):Fourth least significant digit
[5):Fifth least significant digit

By way of example, here is described how to process the set data when a value of "15.5" is sent.
Since the decimal point position is the second digit, the decimal point position data is "2".

As the data to be sent is hexadecimal, the decimal data is converted into hexadecimal.
155—+9B

Hence, "0200009B" is transmitted.

8- 16
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8.12.2 Status display

(1) Reading the status display name and unit
Read the status display name and unit.
(2) Transmission
Transmit command [0][1] and the data No. corresponding to the status display item to be read,

[0][0] to [0][F]. (Refer to Section 8.11.1.)

(b) Reply
The slave station sends back the status display name and unit requested.

0|0

Unit characters (5 digits) Name characters (9 digits)

{2) Status display data read
Read the status display data and processing information.
(2) Transmission
Transmit command [0][1] and the data No. corresponding to the status display item to be read.
Refer to Section 8.11.1.

(b) Reply
The slave station sends back the status display data requested.

0|0

Data 32 bits long (represented in hexadecimal)
(Data conversion into display type is required)

Display type
[0]: Used unchanged in hexadecimal
[1]: Conversion into decimal required

Decimal point position

[03: No decimal point

[1]: Lower first digit {usually not used)
[2]): Lower second digit

[3]): Lower third digit

[4}: Lower fourth digit

[5}: Lower fifth digit

[6]: Lower sixth digit

(3) Status display data clear
The cumulative feedback pulse data of the status display is cleared. Send this command immediately
after reading the status display item. The data of the status display item transmitted is cleared to zero.

Command Data No. Data

(81 foi[el [LIE)[A}(5]
For example, after sending command [0][1] and data No. [8][0] and receiving the status display data,
send command [8]{1], data No. [0]{0] and data [1EAS5] to clear the cumulative feedback pulse value to
Zero.
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8.12.3 Parameters

(1) Reading the name
Read the parameter name.
{a) Transmission
Transmit command [0][8] and the data No. corresponding to the parameter No., [0}[0] to [4][F].
(Refer to Section 8,11.1)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds
to the parameter number.

(b) Reply
The slave station sends back the name of the parameter No. requested.

0/0j0

Name characters (9 digits)

{2) Reading the setting
Read the parameter setting.
{a) Transmission ,
Transmit command [0][5] and the data No. corresponding to the parameter No., [0]{0] to [4][F].
(Refer to Section 8.11.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds
to the parameter number.

(b) Reply
The slave station sends back the data and processing information of the parameter No. requested.

T Data is transferred in hexadecimal.

Decimal point position

[0]: No decimal point

[1]: Lower first digit

[2): Lower second digit -
) [3]: Lower third digit

0!0 [4]: Lower fourth digit

[5): Lower fifth digit

T Display type
0: Used unchanged in hexadecimal.
1: Must be converted into decimal.

Parameter write type
0: Valid after write
1: Valid when power is switched on again after write

For example, data "1200270F" means 999.9 (decimal display format) and data "0003ABC" means
3ABC (hexadecimal display format).

When the display type is "0" (hexadecimal) and the decimal point position is other than 0, the
display type is a special hexadecimal display format and "F" of the data value is handled as a blank.
Data "01FFF053" means 053 (spectal hexadecimal display format).

"000000" is transferred when the parameter that was read is the one inaccessible for write/reference
in the parameter write disable setting of parameter No. 20.
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{3) Reading the setting range

Read the parameter setting range.

{a) Transmission
When reading the upper limit value, transmit command [0][6] and the data No. corresponding to the
parameter No., [0][0] to [6][3]. When reading the lower limit value, transmit command [0][7] and the
data No. corresponding to the parameter No., [0]{0] to [6][3]. (Refer to Section 8.11.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds
to he parameter number.

(b Reply
The slave station sends back the data and processing information of the parameter No. requested.

G|0

Data is transferred in hexadecimal.

For example, data” 10FFFFEC” means -20.

(4) Parameter write
Write the parameter setting into EEP-ROM of the controller.
Parameter settings may be written up to, 100,000 times. Write the value within the setting enabled
range. For the setting enabled range, refer to Section 6.1 or read the setting range by performing
operation in (3) of this section.
Transmit command [8][4], the data No., and the set data.
The data No. is expressed in hexadecimal. The ‘decimal equivalent of the data Ne. value corresponds to
he parameter number.
When the data to be written is handled as decimal, the decimal point position must be specified. If it is
not specified, data cannot be 'written. When’the data is handled as hexadecimal, specify 0 as the
decimal point position.
Write the data after making sure that it is within the upper/flower limit value range.
Read the parameter data to be written, confirm the decimal point position, and create transmission
data to prevent error occurrence. On completion of write, read the same parameter data to verify that
data has been written correctly.

Command Data No. Set Data

[01[0] to
(81[4] (31151 See below.

Data is transferred in hexadecimal.

Decirmal point position
[0]: No decimal point
[1]: Lower first digit
[2]: Lower second digit
[3]: Lower third digit
[4]: Lower fourth digit
[5): Lower fifth digit
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8.12.4 External I/O signal status (DIO diagnosis)

(1) Reading the external input signal ON/OFF status
Read the ON/OFF status of the external input signal. When the master station transmits the data No.
to the slave station, the slave station sends back the corresponding ON/OFF status to the master
station.
(a) Transmission
Transmit command [3][4] and the data No. corresponding to the input signal to be read. (Refer to
Section 8.11.1.) '

(b) Reply
The slave station sends back the ON/OFF status of the input signal requested.

T E Signal name characters (3 digits)

ON/OFF status
0: OFF
8:ON

(2} Reading the external output signal ON/OFF status
Read the ON/OFT status of the external output signal. When the master station transmits the data No.
to the slave station, the slave station sends back the corresponding ON/OFF status to the master
station.
{a) Transmission
Transmit command [3][4] and the data No. corresponding to the output signal to be read. (Refer to
Section 8.11.1.)

{b) Reply
The slave station sends back the ON/OFF status of the cutput signal requested.

T E Signal name characters (3 digits)

ON/OFF status
0: OFF
8: ON
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8.12.5 External output signal ON/OFF (DO forced output)

In the test operation mode, any output signal can be turned on/off independently of its status. Using
command [9)]0], disable the output signals in advance.
(1) Choosing DO forced output in test operation mode

Transmit command [8]{B] + data No. [0][0] + data "0004" to choose DO forced output.

0|00 14

J Selection of test operation mode
4: DO forced output (output signal forced output)

(2) External autput signal ON/OFF
(a) Turning the output signal ON/OFF signal-by-signal
Transmit command [8][B] + data No. corresponding to the output signal, [8][1] to [6][8], and the

data which means ON/OFE.
0|0|0
—I_— ON/OFF command
0: OFF
1: ON

{b) Turning all output signals ON/OFF at once
Transmit the following communication commands:

Command Data No. Setting Data
[A][0] [0][1] |See below.
e teteetettete bt 1 ol R A Attt bi b0
1:ON
0:0FF
Cornmand of each bit is sent to the slave station in hexadecimal.

bit Signal Name bit Signal Name bit Signal Name

0 RD 11 22

1 PF 12 23

2 CPQO 13 24

3 P 14 25

4 ALM 15 26

5 oP 16 27

6 17 28

7 18 29

8 19 30

9 20 31

10 21
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8.12.6 Extemnal input signal ON/OFF

With the exception of EMG, LSP and LSN, the input signals can be turned on/off independently of their
statuses. Using command [9][0], disable the external input signals in advance.When you want to keep the
signals on, turn them on every time data is transmitted.

Command | Data No. Setling Data
[A)fO} [0][0) | See below.
L ettt sttt ettt sttt b1 bo
1:0N
0:0FF
Command of each bit is sent to the slave station in hexadecimal.

bit Signal Name bit Signa! Name bit Signal Name

0 SON 11 ST2 22

1 DEC 12 23

2 JFS 13 24

3 STP 14 25

4 15 26

5 16 27

6 CR 17 28

7 DI0 18 29

8 DI1 19 30

9 DI2 20 31| e

10 ST1 21
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8.12.7 Disable/enable of external /O signals (DIO)

Inputs can be disabled independently of the external I/O signal ON/OFF. When inputs are disabled, the
input signals are recognized as follows. Among the external input signals, EMG, LSP and LSN cannot be

disabled.

Signal Status
External input signals (DI) OFF
External analog input signals ov
Pulse train inputs None

(1) Disablingfenabling the external input signals (DI), external analog input signals and pulse train inputs
with the exception of EMG, LSP and LSN.
Transmit the following communication commands:

(a) Disable

Command Data No. Data
fo1[0] [0][0] 1EA5
(b) Enable
Command Data No. Data
191[0] [11[0] 1EAS

(2) Disablingfenabling only the external input signals (DI) with the exception of EMG, LSP and LSN.

Transmit the following communication commands:

(a) Disable

Command Data No. Data
i910] [0}{1] 1EA5
(b) Enable
Command Data No. Data
[9910] (1] 1EAB

(3) Disabling/enabling only the external analog input signals.

Transmit the following communication commands:

(a) Disable
Command Data No. Data
[9100] [0][2] 1EA5

(b) Enable
Command Data No. Data
{9100} [[2] 1EAS

(4) Disabling/enabling the external cutput signals (DO)

Transmit the following communication commands:

{a) Disable
Command Data No. Data
[9]10] [G][3] 1EA5

(b) Enable
Command Data No. Data
[91[0 [1][3] 1EAS
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8.12.8 Test operation mode

{1) Instructions for test operation mode
The test operation mode must be executed in the following procedure. If communication is interrupted
for longer than 0.5s during test operation, the MR-H-ACN causes the motor to be decelerated to a stop
and servo-locked. To prevent this, continue communication without a break, e.g. monitor the status
display.
1) Turn off all external input signals.

2) Disable the external input signals.

Command

Data No.

Data

[9(0]

[0][0]

1EAS

3) Choose the test operation mode.

Command Data No. Transmission Data Selection of Test Operation Mode
[81[B] Y] 0000 Test operation mode cancel
(81181 [0]f0) 0001 Jog operation
f81{B] {03[0] 0002 Positioning operation
[8][B] [0]{0] 0003 Motor-less operation
[8][B] [0][0] 0004 DO forced output
[8][B] foj[0] 0005 1 step feed operation

4) Set the data needed for test operation.
5) Start.
6) Continue communication using the status display or othercommand.

To terminate the test operation mode, complete the corresponding operation and:
1) Clear the test operation acceleration/deceleration time constant.

Command Data No. Data
[A)[0] [1][2] 1EAS
2) Cancel the test operation mode.
Comrand Data No. Data
{81(B] [0][0] 0000

3) Enable the disabled external input signals.

Data
1EAS

Data No.
0]

Command

(819
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(2) Jog operation
Transmit the following communication commands:
{(a) Setting of jog operation data

Item Command Data No. Data
Speed [Al[0] {1110} Write the speed [r/min] in hexadecimal.
Acceleration/deceleration Write the acceleration/deceleration time constant [ms] in
. [Al[0] [11{1] .
time constant hexadecimal.

(b) Start
Turn on the external I/O signals SON and DI3/DI4 by using command [A][0] + data No. [0][0] or
command [A]{0] + data No. [0][1].

Item Command Data No. Data
Forward rotation start [A][0} [01[0] 00000401: Turns on SON and ST1.
Reverse rotation start [A]{O] [0][0] 00000801: Turns on SON and ST2.

(3) Positioning operation
Transmit the following communication commands:
(a) Setting of positioning operation data

ltem Command Data No. Data
Speed [A][0] [1][0] Write the speed [r/min] in hexadecimal.
Acceleration/dece]eration ) aim Write t}lua acceleration/deceleration time constant [ms] in
time constant hexadecimal.
Moving distance [A]f0] [1]{3} Wrrite the moving distance [pulse] in hexadecimal,
(b) Start
Turn on the external I/O signals SON and DI3/DI4 by using command [A][0] + data Ne. [0][0].
ltem Command Data No. Data
Forward rotation start [A)[0] [01[0] 00000401: Turns on SON and ST1.
Reverse rotation start [A}[0] [0i[0] 00000801: Turns on SON and ST2.

(c) Temporary stop
A temporary stop can be made during positioning operation.

Command Data No. Data
[A][0] [11[5} 1EAS

Retransmit the same communication commands as at the start time to resume operation,
To stop positioning operation after a temporary stop, retransmit the temporary stop communication
command. The remaining moving distance is then cleared.
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{4} 1-step feed operation

Transmit the following communication commands:

(a) Setting of the position data No. to be executed

Item Command Data No. Data
Position block No. [A1[0) f1][0] According to the following figure
o|0|0fO|0]|0C
Data 8-bit length
Displayed in hexadecimal
(b) Start
item Command Data No. Data
1-step feed [A][0] {11[B] 1E5A

Using command [A][0] + data No. [0][0], switch on SON of the external I/O signals.

Item Command Data No. Data
Servo on [A][0] [0][0] 00000001 : on SON

ltem Command Data No. Data
1-step feed [A][0] [11[B] 1E5A

(c) Temporary stop
You can make a temporary stop during 1-step feed operation.

Data
1E5A

Data No.
[1]i5]

Command
[Al[0]

Transmitting the 1-step feed communicatidn'command again resumes operation. At this time, SON
need not be switched on again.

To stop the 1-step feed operation after a temporary stop, transmit the temporary stop
communication command again. This clears the remaining moving distance.
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8.12.9 Alarm history

The alarm numbers, occurrence times and name of No.0 (last alarm) to No.9 (ten alarm in the past) are

read.
(1) Alarm No. read
Read the alarm No. which occurred in the past.

(a) Transmission
Send command [3][3] and data No. [1][0] to [1][9]. Refer to Section 8.11.1.

(b) Reply
The alarm No. corresponding to the data No. is provided.

0(0

[ Alarm No. is transfetred in decimal.
For example, "0032" means AL32 and "000F" means AL:_(no alarm).

{(2) Alarm occurrence time read
Read the occurrence time of alarm which occurred in the past.
The alarm occurrence time corresponding to the data No. is provided in terms of the total time

beginning with operation start, with the/minute unit omitted.

{a) Transmission
Send command [3][3] and data No. [2]{0] to [2]]9].
Refer to Section 8.11.1.

(b) Reply

Alarm occurtence time is transferred in hexadecimal.
Hexadecimal must be'converted into decimal.

Foe example, data "01F5" means that the alarm occurred 501 hours after start of operation.

{3) Reading the alarm name
Read the name of the past alarm.

(a) Transmission
Transmit command [3][3] + data No. [3][0] to [3][9]. (Refer to Section 8.11.1.)

(b) Reply
The slave station sends back the alarm name corresponding to the data No.

0

Name characters (11 digits)

{4) Alarm history clear
Erase the alarm history. Transmit the following communication command:

Command Data No. Data
[81[2] [21[0] 1EAS5
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8.12.10 Current alarm

{1) Current alarm No. read
Read the alarm No. which is cccurring currently.
(a) Transmission
Send command [0][2] and data No. [0][0].

(b) Reply
The slave station sends back the alarm currently occurring.

0|0

[ Alarm No. is transferred in decimal.
For example, "0032" means AL32 and "000F" means AL_(no alarm).

(2) Reading the concurrent alarm No.
Read the concurrent alarm No.

(a) Transmission
Transmit command [0][2] + data No. [0]{8].

(b) Reply
The slave station sends back the concurrent alarm.

00

[ Alarm No. is transferred in decimal.

{3) Reading the current alarm name
Read the name of the current alarm.

{a) Transmission
Transmit command [0][2] + data No. [0][0].

(b) Reply

The slave station sends back the current alarm.

010

Name characters (10 digits)
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{4) Reading the concurrent alarm name
Read the concurrent alarm name.
(a) Transmission
Transmit command [0][2] + data No. [0][9].

Command Data No.
f01{2] [0119
(b) Reply
The slave station sends back the concurrent alarm.

0|0

Name characters (10 digits)

(5) Read of the status display at alarm occurrence

Read the status display data at alarm occurrence. When the data No. corresponding to the status

display item is transmitted, the data value and data processing information are sent back.

(a) Transmission
Send command [3][5] and any of data No. {8][0] to [8][F] corresponding to the status display item to
be read. Refer to Section 8.11.1.

(b) Reply
The slave station sends back the requested status display data at alarm occurrence.

00

Data 32 bits long (represented in hexadecimal)
(Data conversion into display {ype Is required)

Display type
[0): Conversion into decimal required
F3: Used tnchanged in hexadecimal

Decimal point position

[Q]: No decimal point

[1]: Lower first digit {(usually not used)
[2]: Lower second digit

[3]: Lower third digit

[4]): Lower fourth digit

[5): Lower fifth digit

[6]: Lower sixth digit

{6) Current alarm clear
As by the entry of the RES signal, reset the controller alarm to make the MR-H-ACN ready to operate.
After removing the cause of the alarm, reset the alarm with no command entered.

Transmission
Command Data No. Data
[8l12] [0]10] 1EAS

(7} Analog output of data before alarm occurrence
The status display at the time of alarm occurrence is output to pins 4, 3 of CN3 as an analog signal. Use
parameter No. 46 to set the output item.
Transmit the following communication command:

Command Data No. Data

[8]12] [2110] LEAS
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8.12.11 Position block

(1) Reading of the settings
Read the position data, M code and speed block No.
(a2) Transmission
Transmit the following communication commands (refer to Section 8.11.1):

item Command Data No.
Position data [41[0] [01[0] to [F][¥]
M code [4][5] [0][0] to [F]{F]
Speed block No. [4])[A] [0][0] to [F]{F]

(b) Reply
The slave station returns the settings of the requested position block No.

T Data is transferred in hexadecimal.

Decimal point position

[0]: No decimal point

[1]: First least significant digit

olo [2]: Second least significant digit
[3]: Third least significant digit

—[ [4]: Fourth least significant digit

Display type [5]: Fifth least significant digit
0: Used unchanged in hexadecimat
1: Must be converted-into decimal

Parameter write type
0: Valid after write
1: Valid when power is switched on after write

For example, the received data of the respective items have the following meanings:
& Data "13FOBDC1" of position'data/indicates 19999.99

« Data "100000063" of M code indicates 99

+ Data "10000005" of speed block No. indicates 5

(2) Reading of the position data unit
Read the unit of the position data.

(2) Transmission
Transmit command [4][3] + data No. [0][0].

() Reply

The slave station returns the unit of the position data.

0|00

Unit characters (5 digits)
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(3) Reading of the setting ranges (upper and lower limit values)
Read the setting ranges of the position data, M code and speed block No.
(a) Transmission
Transmit the following communication commands (refer to Section 8.11.1):

Jtem Command Data No.
Position data setting range (upper limit value) [41{1} [01[0] to [FI[F]
Position data setting range (lower limit value) [41[2] [01[0] to [F1IF]
M code setting range (upper limit vaiue) {4](6] [0][0] to [F][F]
M code setting range (lower limit value) [41[7] [0][0] to [F]{F]
Speed block No. setting range (upper limit value) {41[B] [01[0] to [F][F]
Speed block No. setting range {lower limit value) [41{C) [03[0] to [F}F]

(b) Reply
The slave station returns the setting ranges in the requested position block No.

0|0

Data is transferred in hexadecimal.

(4) Writing of the settings
Write the position data, M code and speed block/No. to the EEP-ROM of the MR-H-ACN.
The set value can be written up to 100,000 times.
Transmit the following communication commands!/(refer to Section 8.11.2):

ltem Command Data No. Data
Paosition data [CI[0] [01[0] to [F1[F]
M code [Ci2] [0][0) to [F](F] According to the following figure
Speed block No. {Cl[4 [0][0] to [FI[F]

0

Hexadecimal data
Decimal point position
0: No decimal point
1: First least significant digit Make the decimal point positicn equal to the feed length
2: Second least significant digit } multiplying factor (8TM) set in parameter No. 4.
3: Third least significant digit The slavestation will not accept the decimal point position

4: Fourth least significant digit | if the position specified is different from the STM setting.
&: Fifth least significant digit
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8.12.12 Speed block
{1) Reading of the settings
Read the speed, acceleration time constant, deceleration time constant and S-pattern time constant.

(a) Transmission
Transmit the following communication commands (refer to Section 8.11.1):

ftem Command Data No.
Speed [51{0] [0][1] to [0](8]
Aceeleration time constant [5}[4] [0][1] to [0]8]
Deceleration time ¢onstant [5)[8] [01[1] to [01[8]
S-pattern time constant [8)[C] [01[1] to [0][8]

(b) Reply
The slave station returns the settings of the requested speed block No.

T Data is transferred in hexadecimal.

Decimal point position
[O}: No decimal point
[1}: First least significant digit
0 [2}: Second least significant digit
[3]: Third teast significant digit
T ‘[ [4]: Fourth teast significant digit
Display type

[5): Fifth least significant digit

0: Must be converted into decimal
1: Used unchanged in-hexadecimal

Parameter write type
0: Valid ‘after write
1: Valid when power is switched on after write

Whether data may be verified or not
0: May be verified
1 Must not be verified

(2) Reading of the speed unit
Read the unit of the speed.
(z) Transmission
Transmit command [5]{3] + data No. [2][0].

{b) Reply
The slave station returns the unit of the speed.

0[01}0

Unit characters (5 digits)
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{3) Reading of the setting ranges (upper and lower limit values)
Read the setting ranges of the speed, acceleration time constant, deceleration time constant and S-

pattern time constant.
(a) Transmission

Transmit the following communication commands (refer to Section 8.11.1):

ltem Command Data No.
Speed {upper limit value) {51111 [03[1] to [01[8]
Speed (Jower limit value) [5]12] [0}[1] to [0][8]
Acceleration time constant (upper limit value) [5][5] [0][1] te [0][8]
Acceleration time constant (lower limit value [51[6] [0}[1] to [01[8]
Deceleration time constant (upper limit value) [5][8] [0]{1] to [0][8]
Deceleration time constant (lower limit value) [5][9] [O][1] to [0][8]
S-pattern time constant (upper limit value) {5][D} [01[11 to [01[8]
S-pattern time constant (lower limit value) [5][E] [0}[1] to [OF]8]

(b) Reply

The slave station returns the setting ranges in the requested speed block No,

(4) Writing of the settings

Write the speed, acceleration time constant, deceleration time constant and S-pattern time constant to

0|0

Data is transfetred in hexadecimal.

the EEP-ROM of the MR-H-ACN:
The set value can be written up to 100,000 times.
Transmit the following communication commands (refer to-Section 8 11(2):

ltem GCommand Data No. Data
Speed [Cl[6] f0][1] to [0][8]
Acceleration time constant [CI[7] [0][17 to [0][8] . .
Deceleration time constant {CH[8] [0](1] to {0}[8] According to the following figure
S-pattern time constant [Cl91 [0][1] to [0](8]

0

Hexadecimal data

Decimal point position

0: No decimal point

1: First least significant digit

2: Second least significant digit
3: Third least significant digit

4: Fourth least significant digit
5; Fifth least significant digit

Make the decimal point position equal to the

feed length multiplying factor (STM) set in parameter No. 4.
The slave station will not accept the decimal point position
if the position specified Is different from the STM setting.
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8.12.13 Selection between Japanese and English

The characters representing the names of the status displays, parameters, etc. may be displayed in either

Japanese or English.
Transmit the following communication command:
Command Data No. Data
0000: Japanese
(810) (0100} 0001: English
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9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

91 Compliance With EC Directives

9.1.1  What are EC directives?

The EC Directives were issued to standardize the regulations of the EU countries and ensure smooth
distribution of safety-guaranteed products. In the EU countries, the Machinery Directive (effective in
January, 1995), EMC Directive (effective in January, 1996} and Low Voltage Directive (effective in
January, 1997) of the EC Directives require that products to be sold should meet their fundamental safety
requirements and carry the CE marks (CE marking). CE marking applies to machines and eguipment into
which controllers have been installed.

The controllers do not function independently but are designed for use with machines and equipment.
Therefore, the CE marking does not apply to the controllers but applies to the machines and equipment
into which the controllers are installed.

This controller conforms to the standards related to the Low Voltage Directive to facilitate CE marking on
machines and equipment into which the controllers will be installed. To ensure ease of compliance with the
EMC Directive, Mitsubishi Electric prepared the "EMC INSTALLATION GUIDELINES" (IB(NA)67310)
which provides controller installation, control box making and other procedures. Please contact your sales
representative.

9.1.2 For compliance

{1} Controllers and servo motors used
Use the controllers and servo motors which comply with the EN Standard.

Controller series : MR-HIJACN-UE to MR- H22KACN-UE
Servo motor series : HA-LHO-EC
HC-MFO-UE
HA-FFIC-UE
HC-SFO
HC-RFO
HC-UFO
The handling, performance, specifications and other information of the EN Standard-compliant models
are the same as those of the standard models unless otherwise specified.

{2) Structure

Control box
Reinforced
insulating type
Beinforced ggx[eJrC
Itr:::ls?t:prﬁer No-fuse Magnetic supply

breaker contactor | Servo
motor

R NFB MC Controller @
®

"|_1
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{3) Environment
Operate the controller at or above the contamination level 2 set forth in IEC664. For this purpose,
install the controller in a control box which is protected against water, oil, carbon, dust, dirt, etc. (IP54).

(4) Power supply
(a) Operate the controller to meet the requirements of the overvoltage category II set forth in IEC664.
For this purpose, a reinforced insulating transformer conforming to the IEC or EN Standard should

be used in the power input section.

(b) When supplying interface power from external, use a 24VDC power supply which has been
insulation-reinforced in I/0.

(5} Wiring
(a) The cables to be connected to the terminal block of the controller must have crimping terminals
provided with insulating tubes to prevent contact with adjacent terminals.

<+—— Crimping terminal
+—— [nsulating tube

+——— Cable

(b) Use a fixed terminal block to connect the power supply lead of the servo motor to the controller. Do
not connect cables directly.

W )
®@ @

Terminal block

(¢) Use the servo motor side power connector which complies with the EN Standard. The EN Standard-
compliant power connector sets are available from us as options.

{6) Noise reduction techniques
Use the EMC filter for noise reduction. The radio noise filter (FR-BI¥) is not required.
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(7} Grounding

» Securely ground the controller and servo motor.
AWARNING « To prevent an electric shock, the protective earth (PE) terminal (marked &) of the
controller must be connected 1o the protective earth (PE) of the control box.

The controller switches the power transistor to supply power to the servo motor. Depending on the routing
of the wiring and ground cables, the controller may be affected by the switching noises (due to di/dt and
dv/dt) of the transistor.

To prevent such a fault, refer to the following diagram and use the thickest possible ground cables (3.5mm?
or larger preferable), such as flat mesh copper cables, to securely ground the controller and servo motor.
Even when a leakage current breaker is used, always earth the protective earth (PE) terminal of the
controller to prevent an electric shock.

Controibox
Servo motor
Transformer MR-H-ACN-UE CN2
NFB R A D T S S Shield
’T‘O— g L1 1 '- N 1Encoder
5T 6 1 S X
g e = Shield __ =
’JT)— 38} L3 : T |’ ‘I
- e u{  sm
| L [®
SRR 2 PE|(Note'1) 1 [
o
=] T
g ko Must be grounded
£2 by cable.
< c
53
o
Extermal
PE plate box

>

‘L (Note 2)

Note: 1. Do not connect two ground cables to the same protective earth (PE) terminal as shown at right
below. Always connect cables to the terminals one-to-one as shown at left:

S @
O oL

© © o) o

PE terminals PE terminals
2. For the grounding of the control box, refer to EN60204.
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(8) Cables, No-Fuse Breakers, Magnetic Contactors, Power Factor Improving Reactors

Always use the EN/IEC Standard compliant products specified in this section or their equivalent
products compliant with the EN/IEC Standard.

(Note 4) (Note 1) Cables fonr} Power Factor
Controller (Note 4) Magnetic L1-L2- (Note 2) {Note 3) Electro- Improving
No-Fuse Breaker Contactor L3 U-v-wW [L11-L21 p.o magnetic Reactor FR-BAL
@ @ Brake
MR-H10ACN-UE | Type NF30 5A S-N1o 2 1.25 2 2 FR-BAL-0.4K
MR-H20ACN-UE |Type NF30 10A S-N10 2 1.25 2 2 FR-BAL-0.4K
MR-H40ACN-UE | Type NF30 10A S-N10 2 1.25 2 2 FR-BAL-0.75K
MR-H60ACN-UE | Type NF30 10A S-N10 2 1.25 2 2 FR-BAL-1.5K
MR-H100ACN-UE | Type NF30 15A S-N10 2 2 2 2 1.25 FR-BAL-2.2K
MR-H200ACN-UE | Type NF30 20A S-N18 35 3.5 2 2 FR-BAL-3.7K
MR-H350ACN-UE | Type NF50 30A S-N25 5.5 (Note 5)5.5 2 2 FR-BAL-7.5K
MR-H500ACN-UE | Type NF50 50A S-N35 5.5 5.5 2 2 FR-BAL-11K
MR-H700ACN-UE | Type NF100 75A S5-Kb0 8 8 2 3.5 FR-BAL-156K
MR-H11KACN-UE | Type NF100 1004 S-K65 14 22 2 5.5 FR-BAL-156K
MR-H15KACN-UE | Type NF225 125A S5-K95 22 30 2 5.5 FR-BAL-22K
MR-H22KACN-UE | Type NF225 1754 | S-K125 50 60 2 5.5 FR-BAL-30K

Note: 1. Cables are based on the 600V vinyl cables.
The cable sizes listed above conform to EN60204 under the following conditions:

« Ambient temperature 40°C

* PVC (polyvinyl chloride)} sheath
¢ Run on wall surface or in open cable tray
When the cables in compliance with EN60204 are to be used under the conditions cther than the above, refer to Table 5 and
Appendix Cin EN60204.

2. The values assume that the distanee between the servomotor and controller is 30m max.

3. The cables for connection of the regenerative brake option (P - C) should be twisted for wiring.

4. Use the no-fuse breaker, magnetic contactor or equivalent which conforms to the ENIEC Standards.
5. 3.5mm? for use of the HC-RF203 servo motor.

{9) Performing EMC tests
When EMC tests are run on a machine/device into which the servo amplifier has been installed, it must
conform to the electromagnetic compatibility (immunity/emission) standards after it has satisfied the
operating environment/electrical equipment specifications.
For the way of dealing with the EMC Directive on servo amplifiers, refer to the "EMC INSTALLATION
GUIDELINES".



9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

9.1.3 Standard connection examples

(1) Positioning syste

{a) Standard configuration (without the MR-H-D01 option caxd )

m

Positioning operation according to 8-position point table.

Operation ready
RAS5 EMG OFF ON
[ra— [ S

MC

! {Note 2)

r- -1 Regenerative brake option

ot @ ﬂ;“ alo l __ Servo motor (Note 15)
ransformer z [SK]
MC (Note 4 U l
St
O No- vt
oo
S [ |
Nt ]
MR-HOACN-UE | ¥ Encoder cable !
CNz
o —~ CN1
XD — l/ —— Lz | 8 Within 50m Encoder
;’;g = N '-LZ: 2 o Within 2m -
3
i [ [ 10k
BXD — /l ++ '[AR| & T MO ® ) |
Vo Lo —J Monitor 1
LG ——— LG | 28 2| Mo2 &) Y o orior2
External digital (Note &) 4 | MOG :
: g Within 30m ,
display (option) [* > Parameter unit
) {Option)
Manual pulse (ke S b EHEE S J N CN1 CN4 MB-PRUO1A
generator A | —— PRO| 18
{option) ov — ) —— 8G | 16
MR-HDPO1 | | [Blt1— |/ —+{NPO| 19 MR-PRUCBL
- +—— SG/| A7 M
poner o Senmnmeeee Fonenes SD | 50 (Option)
i (Note 7)
{Note 16) Override ¥ = P15R| 1
+10V/0 to 200% ‘:]4 ) ——— OVR| 2
of rated speed - 4’:‘— N1BR| 26
+—— P15R| 1
External analog . I/ L ITLAP| 27
+10V/max.current J o iG 3
EMG CN1
(Note 3} Emergency stop EMG| 46 a1 [FPA Encoder output
(Note 9} Servo-on (reset) ~No———— TSON| 12 2 | FrB (open collector)
&utonr:a)tiTclmanual operalion ~o————Di0 | 4 33 Top FPA, FPB
ote e i i
Horaue fmity NO——— DIl | 42 TRETE Setin the range 100 to
Zeroing ~So—— o | 43 50000pulssfrav.
Forward rotation start ~o————ST1 | 44 CN1
. ~Nn——
Reverse rotation start. §;§ ?g %9 | RD Ready (Note 1)
Position block b!to O Jes Tz 24 PF O > Positioning finished j( Note 10)
number selection b{t 1 ~ YT 23 | CcPO W“:’ Rough match (Note 12)
o bit 2 25 | ZP |4 —4 Zeroing completion
Proximity dog CR | 37 48 | ALM W“h Fault (Note 13, 14)
Forward rotation stroke LSP | 38 47 | SG 24VDCI (Note 6)
Reverse rotation stroke LSN | 39 20 | VIN
3 Witingom  Loo | 17 =5 VDB -— (Note 5)

For the notes, refer to page 9-12




9. COMPLIANCE WITH THE EURCPEAN EC DIRECTIVES AND UL/C-UL STANDARD

(b) Extension configuration 1 (with the MR-H-DO01 option card )
Positioning operation according to 256-position point table. Set 100[J3 in parameter No.65.

Parameter No. 65

L]
T

256 position hlocks

r--~ Regenerative brake option

. Servo motor (Note 15)
ransformar
U
v ]
SM
w
S |
Tt 1
MR-DP60O |
S Encoder cable i
_é‘ cN2
[
e eeea e . CN1
XD — I/ — Z | 8 | Within 50m Encoder
;’)‘(g if 72N "ff i i oWt 2m —
— P C 10kQ
R0 L /I il 128 2 4 MO @ L2 ._qMonitor 1—|
LG I“’.———---—-———------“i?l LG 28 2 M02 _® '———‘10kQ Monitor 2
g {Note-8) 4 |[moG
Externa dlg!ltal . Within 30m .
display {option) {* > Parameter unit
CN1 .
S5 YT5E {QOption)
CN4 MR-PRUO1TA
{Note 16) Override = P15R]~ 1
+10V/0 to 200% L OVR}| 2 MR-PRUCBL
of rated speed '_q.. ’:’ N15R| 26 OM
(Option)
External analog P il _}:32 217
+10V/max.current ) f Py
i = LG 3
CN1
{Note 3) Emergency stop EMG EMG | 46 a1 | FPA |——) Encoder ?utput
{Note 9) Servo-on (resel) ~NOo———{SON]| 12 32 | FPB —— ?;:”:;"Becwr)
Automatic/manual operation \o——- Do | M 33 | OP (——» Ny
{Note 11) Tempotary stop Setin the range 100 to
{torqua limit) No————— D | 42 34 | LG [—
Zerolig q ~N—— D a3 50000pulsefrev.
Forward rotation start ~NO—————15T1 | 44 CN1 b
Reverse rotation start ~O——— [5T2 | 45 49 | RD %;ﬂeady {Note 1)
24 | PF JEO——AH_‘:Positioning finished Note 10
23 | CPO -&O—ﬁq«:ﬂough match (Note12)]( ote 10}
25 | ZP —&O——-:Zeroing completion
Proximity dog CR | 37 48 | A EW‘:.TMMB (Note 13, 14)
Forward rotation stroke LsP | a8 47 | S6 = |-q(Note §)
Revsrse rotation stroke LSN | 39 20 | VIN
sSG 17 -7 VDD | —— 1 (Note 5)
L Within 30m

For the notes, refer to page 9-12




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

Option card
MR-H-D01
CNT1T21 TVDD = (Nete 5)
CN11 20 |VIND SAVDC
When the MR-H-D01 option card is used, [DO04| 8 47 | 5G P———H (Note 6)
set functions in parameter No.s 65-68. DOO5| 9 4 |DO0Of———R@—AW—bitD
DOooB| 27 5 D001 p———@—W—9bit1 | Alarm code
DO07| 29 6 [DO02 | —W—2bit2 | output
( bitd —O ™0 DI00 | 10 7 _|DO03———@—W—bit3
bit! $—O0 O DIoT | 11 31 |DO08 @AW bitO—
Position block | bit2$—0 O Doz [ 12 32 |DOD9f—————@—Wr—gbitt | _
number bit3 $—O O DIo3 | 13 33 [DO10————@—WA—qbit2 | . o
selection bit4$—0 ™0 DI04 | 14 23 |Do1 ——®@—w—bita-1 % |y code
(8 bitbinary) | bit5 40 O DIo5 | 15 24 [DO12}———@—AW-$bit0 output
bite$—O O DIOG | 34 25 |DO13|————@—W\—¢bit1 [Second
| bit7 $—0 O DIo7 | 35 48 |DO14 b————f@——AW—4bit2 | digit
DI | 36 49 |DO15——W— bita-
DIo9 | 37
D10 | 38
g:: ; 3? Manual pulge generator
DI13 | 42 CN12 y é‘fg‘_‘ggm
SD | 50 7 | P5 N
Override valid$—0 O D16 | 45 9 OPs pmmmmmmmmmmm . BV
DIi7 | 46 5 |PPID|—— I’ A
DI18| 18 2 [1G e J —+H ov
Pulse IELIET 6)_|NP1D— I( - 8
multiplying{bitm"——o\C DI20 2 i 7 HEH {Note 7)
factor bit! $=—-0 O DI21 {8 8 [ PS5/l lf -
D22 [ 28 11 | LG — yi —
DI23(|'30 20 | 8p =¥ e
sSG | 17
L Within 30m 3 Within 30m X
le

Select the pulse multiplying
factor of the manual pulse
generator installed to the
MR-H-DO1 (CN12).

For the notes, refer to page 9-12




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

(¢) Extension configuration 2 (with the MR-H-D01 option card )
Positioning operation under digital switch (MR-DS60) position data command. The digital switch
used must be the optional MR-DS60. Set 10001 in parameter No.65.

j - BDC 3 digits x 2 input
Digital switch is used.

RA5 EMG OFF ON MC . I
55 r--+ Regenerative brake option
MC ! [t {Note 2)
MR-HLJ Lo Servo motor (Note 15)
Transformar
NFB MC {Note 4} Ul
C O I
O oo v\\: M
o 00 J@I ,
MR-DP&0 E
L p— Encoder cable !
é CN2
o R CNA i [] ( )
D ; E i’/ E E LZ 8 Within 50m Encoder
TXD = 7, Lz2 | ¢ Within 2m —
| BXD | - | T LA | /4 CN3 o 1
R0 v ——{LAR| 5 T [MoT —— A M —
LG S A — Y p LG | 28 2| Moz HB) -y e
10k} Monitor 2
. (Note 8) 4 MOG
External digital Within: 30m )
display (option) [* NNt Parame_ter unit
S5 1 50 {Option)
CN4 MR-PRUO1A
{Note 16) Override . ~+—P15R] 1
+10V/0 to 200% [} = OVR| 2 MR-PRUCBL
of rated speed — 'x' N15R| 26 oM
c | - P1sR| 1 {Option)
xternal analog . I/ — TLAP| 27
+10V/max.current y: It G 3
EMGWithin 2m—— CN1 cN
{Note 3) Emergency stop EMG| 46 ! 3 Encoder output
{Note 9) Servo-on {reset) ~o—— 'sonN| 12 81 PA {open collector)
Automat}c/manual operation \O———~—— Do | 41 32 | FPB FPA, FPB
e e e i ~NOo———— i [ 42 = 2o o| setin the range 10010
Zeroing ~o——— D2 | 43 *} 50000pulsefrev.
Forward rotation start ~o———{ 8T1 | 44
Reverse rotation start ~No—— 1512 | 45 . P
43 | RD —‘EO—-D;:: Ready (Note 1)
24 | PF 4%——': Positioning finished Note 10
23 | CPO —m: Aough match (Note 12)J( ote 10)
- 25 P —M'Zeroing completion
Proximity dog CR| a7 TS PHe
Forward rotation stroke LSP| 38 48 1A j\_fEQ_‘- Troubte (Note 13, 14)
Reverse rotation stroke LSN 39 ;; \?IGN l_“ (Note &)
sG| 17
, Within 30m 22 | VDD [—— (Note 5}

For the notes, refer to page 9-12




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

When the MR-H-D01 option card is used,
set functions in parameter No.s 65-68.

Up to 10 digital switches
may be installed.

Within 20m

fe »|  Option card
/ MR-H-DO1
CNVM57 Tvbp {Note 5)
6-digit digita) switch B-digit digital switch 20 _JVIND 2aV00
MR-DSE0 MR-DS60 47 | SG —I y (Note 8)
CON2  CONY[ =~ [CON2 CON1f . __. . CN1 4 [DO0O—@—wW—e bitd
9A 9A |+-3--r kT oA 9A | ——ID004| 8 5 |DOOI—@—AW—¢bitl | Alarm code
oB 9B fi-i--r-i{ 9B 98 —T—D005| 9 6_ |DO02[—@&——W—¢ bit2 | output
6A 6A [i-4--+-+{ BA 6A —— D00 | 10 7 |DOO3—&——e bit3 |
6B 6B fi-1--r-r{ 6B 68 —— Bl01] 11 31_|DO0S—E@—w—4 bit0 -
7A FA pi-i--t-t{ 7A A —— ——{DIo2| 12 32 |DO09——w—e bitl First
7B 7B }i-1--+-+{ 7B 7B j—— ——DI03| 13 33 [DO10—@—W—bil2 | 40
4A 4A Fi-i--b-b] AA 4A i +——{DI04]_14 23_[DOT1}(D—tt—g bit3 M code
4B 4B p+-+----+1 4B 48 —— 1 DIos| 15 24 [DO12}—@—A-¢ it - output
5A 5A [i-1--r-ry 5A A _—t —— DIo6 | 34 25 |DO13—@—WA—#bitl |Second
5B 58 |4-4--r-+1 5B 5B {—i—t ——DI07| 35 48 |DO14—@—wW—$bit2 | digit
2A 2A f1-1--r-r{ 24 2A | ——DIo8] 36 49 |DO15—@—w— bit3 -
28 2B Hi-4--1-+] 2B 2B |— 1 1DI0g} 37
3A 3A }4-4--r-+] 3A 3A |ornt —— DI10| 38
3B 3B ri-i--f-r| 3B 3B et —— 1 DI11| 39 Manual pulse generator
1A 1A A 1A — D12 4 (option)
1B 1B fi-1--r-r{_1B 1B [— —— D3| 42 CN1t2 MR-H-DPO1
= = — =1 | Overide valid SD | 50 7 | PS
5 % % S 5|2 % 5 y~0— DI16| 45 9 _|OPF5 :l, ~ 5V
3[81618 a18[al8 pioé—0 T~O— DIT7] 46 5 |[PPiD ;,i’,; A
P AR H B [nm ~o—{DI18| 18 2 | LG [prr+—7—TTeHov
e iots ORI J ; bit2 ~o—{DI19| 19 6 _INP1OH— l( L B
R e - A 1 Pulse ' ~o— Do | "2 ——
L ope e Luing—O0™~~0—TDI21| 3 8 [ P5 j—t—t—ittd | (Note 7)
Do _ : DI L i
R i S i Dlgg gg ;111) Sg I
S S ; S 5G| 17 "
| Within 30m Within 30m N

two or more digital
switches are used.

Do not connect when

to the MB-H-DO1 (CN12).

Select the pulse multiplying factor
of the manuat pulse generator installed

For the notes, refer to page 9-12




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

(d) Extension configuration 3 (with the MR-H-DO01 option caxd )
Positioning operation under programmable controller position data command. The wiring example
shown in this section assumes that Mitsubishi’s A1S series programmable controllers are used. Set
100011 in parameter No.65.

Parameter No.65

DEEn

| j - BCD3 digits x 2 input

Programmable controllers are used.

Rf_s EMG OFF gri Me r- -1 Regenerative brake option

—Q 0 . r'a
’% ole MC | | ] 11! (Note 2
0 ay ) Servo motor (Note 15)
Transformer MR-HOACN-UE!
MC (Note 4) U l
o)
oo v
o w
& :
q :
gy — Encoder cable ;
L2 - :
S N2
R -2 = CN1
TXD !: |( Iz | 8 Within 50m Encoder
XD [——t+— | LR 9 Within 2m —
RXD [ | i LA 4 CN3 - 'l
RXD L L TAR |6
P 7 o 1V (MO @ = 10k Monitor 1
LG A —— G | 28 2 | mo2 A oS N fonitor 2
— Within 30m | (Note 8) 2 | MOG I— onitor
Extenal digital [« > .
display (option) CN1 Parameter unit
MR-DP&o 50 {option)
(Note 16) Override 1 oNa MR-PRUC1IA
+£10V/0 to 200% of rated 2
spoed 216 MR-PRUCBL
External analog 57
+10V/max. current 3
f
(Note 3) Emergency stop —O_\LO%— EMG| 46 CNt )
(Note 8) Serva-on (reset) $—O ~O———— SON| 12 31 | FPA ——*]Encoder output {option collector)
Automatic/manual operation oo Do | 41 32 | FPB * | FPA,FPB
{Note 11) Temporary stop — OO0 DIt | 42 33 | OP [—|Setintherange 100 to
Zeroing (o™ ——o~No—— 2 42 34 | LG |——=]50000pulseirov.
Forward rotation start +—0 ~o——{8T1 | 44 CN1
. ~o———]
Reverse rotation start —0 8T2 | 45 75 [ RD o Ready (Note 1)
24 | PF - Positioning finished Note 10
23 [ CPO 2 Rough match (Note 12) {Note 10)
- 25 | ZP o Zeroing completion
Proximity dog +—Q-o0—— CR | 37 g
|
Forward rotation stroke ~ ¢—Q.—O— LSP | 38 :3 ASLgI 24VDC, I;Z::!:)(Nme 1914
Reverse rotation stroke ¢ —Q—~O— LSN | 39 50 T VIN
SG 17
L Within 30m 22| VDD |—J(Note 5)

i /\_,/

For the notes, refer to page 9-12
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9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

When the MR-H-DO01 option card is used, set
functions in parameter No.s 65-68.

Within 2m
A18X40 input unit T CON{TT T
[P 0 vy DLOL] IR /S
| 1 s Lower 1g1ts requast:
: 1 — —D005[ 9 Y
: ) D |
L 3 P =
D[4 L D
-7 D b
COM Do D CN11
o ' 21 | VDD =) (Note 5)
A1SY41 output unit Vo IR CN11 20 | VIND
v 1 Fi 1 24VDC
0 RS TDI00 | 10 |- 47_| SG i} (Note 6)
- 3 | .'Ff'sm°“mf"~ bfz: o1 | 11 - f | 4 |DO00 |——@—wW14 bito
+ 2 : ;Ff'sw"“nhdfgf‘ =L iDloz| 12 - | |~ 5 |DO0T |——@—W-¢ bit | Alarm cord
-1 [ 3 e e Dis | 18 |- | [+ | _6_|D002l—@—wrbite [output
- 4 - e°°"w1fﬂhdf9ﬂbf:1; HDOI04| 14 |- ||~ 7 [DO03 ——@—wW4 bita
+ 5 ; ;:““dﬂfﬂh e fz; HDios| 15 - [ 31 |DO0B}——@—W4e bito —
- [ e eI DIOG | 34 |- | |~ [ 32 [DO0SI—@—Maebitt |First
) [
e 7 L D7 | 35 ¢ |4 | 33 [DO10|—@—wwq bitz [digit
1 1 1 1 1
;" P o : 23 |DOt1|—@&—W4 bit3 - code
il T R o : 24 |DO12}——@—W1 bitd — output
8 ; ;Thf’ s;m 2 f1; [ Dlog | 86 | 1| 25 |DO13|—@—W4 bit1 |Second
9 ; ;Thf’:sf h“fgf‘bf‘z: D05 | 37 - 1 |+ [ 48 [DOlal—@—mgbitz [digi
A B2 B0 | @8, =0 43 |49 [DO15 —@—ww- bita -
B : :ThlrdeI)dhdlglthIS: S e 39 : ]
C e S TS I e e
D — Smi;gn.' : — D3| 42 Lkt Manual pulse generator
I sign: H
E — T+ Dl22 | 26 |-k CN12 Mgﬂgg&
F . D 7 1P M _
: ¥ I o Jors] ... s
= b 5 [PP1D{—— i{ — A
b Lo 2 LG — ) — ov
[ t 1 [ g [
A15P62 P Co CN11 6 |NPIDF—————7T1 B
+ +24 — - {VIND| 20 ——
L L L Lo | (Note 7y
24G - {736 {47 B | P5 it f 1t
T _IFa A 'xt' 1] LG =
Override valid SD | 50 20 | SD e
oo -
DI16 | 45 Within 30m
Soeeq | P10 —O™~NO———— DI17 | 46
pee . O™~
selection bf“ D::S 18 Option card
bit2 {—0~O————— D9 |19 | a1 poy
Pulse muitiplying § bitd ——0 ~0———DI20 | 2
tactor bit! [0 ~O———| D21 | 3
sG | i7
I Within 30m
le

Select the pulse multiplying factor of the manual
pulse generator installed to the MR-H-DO1{CN12).

For the notes, refer to page 9-12
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9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD
0

Note:1. Connect the diode in the correct orientation. If the diode is reversed, a fault will occur and signais
not output, and the emergency stop and other protective circuits may be disabled.

2. Connect the regenerative brake option across terminals P-C after disconnecting the leads of the
built-in regenerative brake resistor from P-C
3. The emergency stop switch must be installed.

4. Make up a power circuit which will switch off the magnetic contactor after detection of alarm
occurrence.

5. The MR-H[_JACN-UE does not contain an internal power supply for interface power supply.
Always connect an external power supply across VIN-SG. At this time, also connect VDD-VIN.

6. Use a 24VDC power supply which has been insulation-reinforced in I/O.
7. When the MR-H-D01 option card is used, power can be supplied from the MR-H-DOL.
8. Change the setting of parameter No.52 to OO0 to use LA, LAR, LB, LBR, LZ and LZR as encoder
pulse outputs.
9. Change the setting of parameter No.41 to OCI1 to use SON as a reset signal.
10. Change the setting of parameter No.44 to OOO1 to use PF and CPO as an M code.
11. Change the setting of parameter No.41 to 00O to use DI1 as a torque limit signal.

12. Change the setting of parameter No.3/to 010 to use CPO as an electromagnetic brake interlock or
the setting of parameter No.44 to 0100 to use CPO as a torque limit-in-progress.

13. Change the setting of parameter No.44 to D110 to use ALM as an pre-alarm output.
14. The trouble (ALM) signal is on under normal conditions.

15. The HC-MF-URE series servo motor is connected. For connection details of the other servo motors,
refer to Chapter 5.

16. The upper limit of the overriding speed is the permissible speed.

g- 12



9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

(2) Roll feeding system

(a) Standard configuration (without the MR-H-DO01 option card )
Roll feeding operation according to 2-position point table.

RA4 EMG OFF ON
— —l

—554q b—ql;»T: 5 (0
MC H
Transformer MR-HOACN-U
N
O\:\OMC {Note 4)
e
oo
MR-DPGQ,
Lt —
L2
O |
o m e . CN1
TXD — |/ —— 1z | 8
TXD L — —— LZR| @
RXD - ]/ ——{ A | a
RXD — i ——{LAR| 5
LG N + LG 28
— (Note 8)
Elxternal dtgltal | Within 30m T
display {option) [ »
Manual pulse 5V ST 7 """.J\. CN1
generator T l T FRO| 18
(option) Y — 7 i— SG | 16
MR-HDPOA B A l/ —— NPO'| 19
) 1 1 1
- L — Zap vy L L
power 1 SD 50
supply | GND
{Note 7) W
{Note 16) Override L1 - P16R] 1
+10V/0 to 200% of t +— OVR 2
rated speed 'I’— N15R| 26
External analog 7z TR
+10V/max. current * i : : T:_‘gp 237
I 7 Within 2m "~ N
(Note 3) Emergency stop EMG| 46
{Note 9) Servo-on (reset) SON| 12
Automatic operation DIO | 41
Manual operation DI 42
Remote manual operation DIz | 43
Foward rotation start ST1 | 44
Reverse rotation start ST2 | 45
Restart BbEC| 13
Speed selection JFS | 14
Temporary stop STP | 15
Clear CR | 37
(Note 11) Torque limit LSP [ 38
Second feed distance LSN | 39
8G | 17

|r= Within 30m

PR

*n
1

*
-

re==

7 Regeneralive brake option

! (Note 2) Servo motor {Note 15)
)
vl
SM
w]
=) ;
= Encoder cable i
CN2 /
Encoder
Within 50m
Within 2m -
CN3 =
! MO @ . 10kQ "Mon'tor1
2_[wmoz -® —10kQ M !t 2
72 (MOG onitor
Parameter unit
{option)
CN4 MR-PRUO1A
MR-PRUCBL
oM
{option)
CN1
31 | FPA Encoder output {open collector)
32 | FPB —| FPAFPB
33 | OP |——+]| Setin the range 100 to
a4 LG |——| 50000pulse/rev.
CN1
49 | BRD e :: Ready (Note 1)
b . . ..
4 PF e 'Posmomng finished
23 | CPO 4@ Rough match (Note 11)
28 AL <23 Trouble (Note 12,14)
77 | 56 z4VDb)| |__4,
20 | VIN (Note 6)
22 VDD | " 1{Note 5}

For the notes, refer to page 9-18




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD
0

(b) Extension configuration 1 (with the MR-H-D01 option card )
Roll feeding operation under digital switch (MR-DS60) position data command. The digital switch
used must be the optional MR-DS60. Set 10011 in parameter No.65.

RA4 EMG OFF ON
o ooels ! _Iﬂ '@%
[ s ]
Transformer
MC (Note 4)
01
oo
oo
MR-DP
i
L2
&)
emmmmm g e e Ch1
TX0 1z | 8
TXD 4 =il 1 ZR ] 9
RXD }—— I/ 1A | 4
RXD = = LAR | )5
LG —t———4 LG | 28
ithi Note &
External digital * Within 80m, |.( "o
display (option
play (option) =5 =0
(Note 16) Override 1
+10V/0 to 200% of 2
rated speed 26
1
External analog " I H TLAP| 27
+10V/max. current | i
/Within 2m LG 8
e |MG | CN1
(Note 3) Emergency stop ——QlOE—— EMG| 46
{Note 9) Servo-on (reset) ¢+—0 ~o——son| 12
Automatic operation oo DI0 | 41
Manual operation ¢+ o >~o— Dt | a2
Remote manual operation #—0 ~O———— D2 | 43
Foward rotation start ¢—0 ~o—15T1]| 44
Reverse rotation start +—O0 ~o——sT2 | 45
Restart +—o~o——-]Dec]| 18
Temporary stop 'r——O\O——— STP| 15
Clear $+—O0 ~o—— CR | 37
(Note 11) Torque limit ~ $—0 ~O~————— LSP | 38
SG 17

L Within 30m

MR-HOACN-UE |

r--
1

-
]
t

+

Parameter No. 65

aEEn
T

BCD 3 digits x 2 input
Digital switch is used.

- Regenerative brake option
i (Note 2)
[}

Servo motor {(Note 15

= Encoder cable

CN2 I i‘ l
Within 50m Encoder
Within 2m N
CN3 'l
1_| MOt ——@———EEJ—— .
F ] 10kQ {Monitor 1
2 [mo2 &) — p
2 MOG 10kQ Menitor 2
Parameter unit
{option)
CN4 MR-PRUGTA
MR-PRUGBL
aMm
(opticn)
CN1
31 | FPA Encoder output (open collector)
32 | FPB [—| FPAFFB
33 | OP [—*| Setinthe range 100 to0
34 | LG |—| 50000pulse/rev.
CNi1
20 | RD -G} Ready (Note 1)
24 | PF _.l_'D‘“O  Positioning finished
23 | CPO =@ Rough match (Note 11)
35 1AL =G 3 Trouble (Note 12,14)
24VDC
47 | S6 PRRR g (Note 6)
20 | VIN
22 | vDD — (Note 5)

For the notes, refer to page 9-18
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9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

When the MR-H-DO1 option card is used,
set functions in parameter No.s 85-68.

Up to 10 digital switches
may be installed. f\/
" / Within 20m [ Oplion card™
" / 1 MR-H-DO1
AT — o g(‘) \‘,’Ia% (Note5)  (Note 6)
igit digital switci -gigit digital switc
QMR-gDSso gMR-gDSSO 47 156 |— |EV_D(Z" Sljc;::lz;al power
CON2 CON1|  [CON2 CON1| _ CN11 4 |DO0O—E—W—e bit0
9A 9A |H4-3--F-ri 9A 9A [t~ ——DO04) 8 5 |DO01—E—"W—¢bit! | Alarm code
9B 98 li-4--+-1{ 0B 9B —— ——DO05| 9 & |DO02—@—wW—e bit2 [ output
6A BA |i-4--i-+{ BA BA |-t Do} 10 7__|DO03—E— W bit3
6B 6B |i-i--t-+{ 6B 88— T DIo1 [ 11
7A 7A [amdmerer] 7A 7A 1 =1 DIo2 | 12
7B 78 |1-1--+-+{ 7B 78— —+—DI03] 13
4A 4A 14-1--t-+] 4A 4A | —— DI04 | 14
2B 4B }i-i--i-1{ B 4B . TDios | 15
5A 5A |4-3--F-H BA 5A —— DI06| 34
58 5B |4-i--+-] 5B 58 [ i1 Dlo7 | 35
2A 2A Fi-31--r-rp 2A 2A ——DI0g | 36
2B 2B |4-4--+-1 2B 2B |+ L_—DI0g | 37
3A 3A fi-1--r-+{ 3A 3A |—— —+-1DI10] 38
38 3B |i-1--r-r1 3B 3B L Dl | 39
1A 1A Fi-i--b-t 1A 1A ——1 D12 | 41 Manual pulse generator
1B 1B f1-i--r-r 1B 1B |4 —— DI13] 42 CN12 M(F?ﬁigg)o
N —raTaT=) | Overidevaid [ “*—{ 8D |50 7 [P5 HDFLT
z|==|= Z|=|2|2 Di16| 45 8 |OPB = ,nenmreeen HEY
881818 IR bito$—O O D7 [ 46 5_|PPID——{—-—H A
byl : :;;’,;’:ﬁon{bm ~o—jDig| 18 2 |LG oV
R e S ; ! (Noto 13)L bit2¢—O ~O—{ D119 ] 19 6_INPIDH— |‘ B
s e WU 'Pulse [DIt0 ~o—IDi2o| 2 gt
Lo 000 ot {bit1 ~o—DI2i| 3 g | P5 f—t—f—ittl | (Note7)
- e RN AN
R i 20 [sp ¥ ’
S SRR AR ; ———- 6G | 17 "
l Within 30m Within 30m
Do not connect when
two or more digital Select the pulse muitiplying factor
switches are used. - of the manual pulse generator installed

to the MR-H-DO1(CN12).

For the notes, refer to page 9-18




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

(¢) Extension configuration 2 (with the MR-H-DO1 option card )
Roll feeding operation under programmable controller position data command. The wiring example
shown in this section assumes that Mitsubishi’s A1S series programmable controllers are used. Set

0001 in parameter No.65.
Parameter No. 65
[e]C ]
T ~T—BCD 3 digits x 2 input
Programmable controllers
are used.
RA4 EMG OFF  ON ® r--+ Regenerative brake option
—0 0 [ Not 2)
’? ale | MC 1] ] 71 ¢ (Note
Lo Servo motor (Note 15)
Transformer | MR-HOACN-UE '
MC (Note 4) U
QO
o No— ; M
00 .
: () :
™ 1
MR-DP! i
L1 — .
L2 = Encoder cable i
S N2
D e 2 et
TXD — l/ - iz 1 8 Within 50m Encoder
TXD — 7 i LZR | 9 Within 2m 3
RXD — | — LA 4 CN3 | 1
X0 = v — LAR| 5 1| MOt ® 5 :
G - :W' G T 28 2 [voel-@® = § ) 10kq] Monitor 1
R = r= ko 10kQ Monitor 2
External digital " Within 30m {Note 8) Nt 4 | MOG
display (option} R Parameter unit
0 (option)
MR-PRUOTA
(Note 16) Override " 2 —P5R| 1 CN4
+10V/0 to 200% of | }_. it ovR| 2
rated speed r—- NisR| 26 MR-PRUCBL
External analog / ! PSR
+10V/max. current * | T TLAP| 27
! LG 3
CN1 oNT
{Note 3) Emergency stop EMG | 46
(Note 9} Servo-on (reset) SON| 12 31 [ FPA Encoder output {open collector)
Automalic operation DIo | 41 gg I:DPPB - EP{\'.F;B r oot
Manual operation DIt | 42 et the range °
L | 50000pulse/frev.
Remote manual operation DI2 | 43 34 | LG pu
Foward rotation start ST1| 44 CN1
Reverse rotation start ST2 | 45 5 Ready (Note 1)
R = 49 | RD & Y
estart [S)Tg :g 24 | PF 4 :::Positioning finished
Temporary stop 23 | cPO & Rough match (Note 11)
Clear CR | 87 o2 Trouble (Note 12,14
(Note 11) Torque limit LSP | 38 48 1 ALM 2avDE, ( i
47_| SG [ |
{Note §)
SG 7 20 | VIN N
. Within 30m 22_| vpD |— (Note'5)

For the notes, refer to page 9-18




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

When the MR-H-DO1 option card is used, set
functions in parameter No.s 65-68.

" Within 2m
ATSXA0 input unit SR TPV g S R
0 i pper :gl 5 reques . [Do04| 8 _E‘;_
L E 1 : :LOWBr3dLgIlSreql.IBSl: : DO05 9 _E‘_
] i
! 3 b b
; 2 o '
. i o
= o i
AW T i o
COM P i CN11
L P 21_| VDD == (Note 5)
A1SY41 output unit . - CN11 20 |VIND 24V00
0 o TPt IR0 s L MGG | 10 |- 47 | SG || (Note 6)
L 1 : ::'_'S::"""::fgf‘:f‘;: LDiot | 11 | ¢ | 4 |DO00|——@—W- bito
! P : :F'_rs :wﬂ 612 L iz | 12 |- e 5 |DOO1 |——()—mr¢ bit! | Alarm cord
L 3 [ lf’SUOUﬂhdlgrtbits: ! DIO3 13 - ' - 6 DO02 @ W4 bit2 [output
! 2 \ ) Secondffifth digit bt 0, | Dca |l 14 ! ) 7 15003 @ W— bit3
[ ! 5 !t Secondffifth digitba 1: ! S5 -
| 5 |1 Seconddifth digitbt 21 | ooel 31 = |
! ! Secondififth digitbit3 ! ! |
e 7 i if DI07 | 35 Nk
— | & i
g | Thirdfsixih digitbit 0 | | bioa | 35 - i -,
’_@, 5 L Thirsn digitbit 1! et |
i V) Thid/sixh digitbit2. s | '
. A DITO | 38 A1}
: ! B !} Thirdfsixth digit bit'a {1 [! ol 39 - :
! c o R TN R S
»-@— D i i Strobe sign i E D3| 42 Wi Manual pulse generator
; A
E — - DIz2 | 28 Wt (option)
e T = Gh12 MR-HDPOT
F b b 7 | P5 ]
1 1 1 L
+ : : : : g OP5 (_\___,__ = — 5V
- E i E E 5 |PP1D E i T 5 A
P P 2 | LG —+.0v
[ [ [ ’ 1
A1SPG2 P Co CN11 6 [NPIDH-—— — B
* 24 - Vi —
- T —{ VINDf 20 P ] | votey
240G L L] SG | 47 8 P5 — i
L e M '\Ti 1 {6~
Override valid 8D | 50 20 | SD B ol
Pty S -
—O D16 | 45 Within 30m
Speed {bito —O0 ~O——— D117 | 46
selection < bit1 [~-~O ~O———— DI18 | 18 .
Option card
Note 13) |_p; Y N O—
{ ) bit2 —O Do | 19 | e iiDoi
Pulse multiplying J bit0 —O ~O————  DI20| 2
factor it —O™~0———+—{DI21| 3
SG 17
. Within 30m

Select the pulse multiplying factor of the manual
pulse generator installed to the MR-H-DO1{CN12).

For the notes, refer to page 9-18
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9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL. STANDARD
[ W

Note:1. Connect the diode in the correct orientation. If the diede is reversed, a fault will occur and signals
not output, and the emergency stop and other protective circuits may be disabled.

2. Connect the regenerative brake option across terminals P-C after disconnecting the leads of the
built-in regenerative brake resistor from P-C.

3. The emergency stop switch must be installed.

4. Make up a power circuit which will switch off the magnetic contactor after detection of alarm
oceurrence.

5. The MR-H[JACN-UE does not contain an internal power supply for interface power supply.
Always connect an external power supply across VIN-SG. At this time, also connect VDD-VIN.

6. Use a 24VDC power supply which has been insulation-reinforced in 1/0.

7. When the MR-H-DO01 option card is used, power can be supplied from the MR-H-DO1.

8. Change the setting of parameter No.52 to OO0 to use LA, LAR, LB, LBR, LZ and LZR as encoder
pulse cutputs.

9. Change the setting of parameter No.41 to OCO1 to use SON as a reset signal.

10. Change the setting of parameter No.41 to 110000 to use LSP as a forward rotation stroke end signal
and LSN as a reverse rotation stroke end signal.

11. Change the setting of parameter No.3 to O to use CPO as an electromagnetic brake interlock or
the setting of parameter No.44 to 1100 to use CPO as a torque limit-in-progress.

12. Change the setting of parameter No.44 to 10 to use ALM as an pre-alarm output.

13. Speed selection is made valid by setting 001101 in parameter No.65.
When the initial value (OC0C) is used, speed block No.1 is selected.

14. The trouble (ALM) signalison under normal conditions:

15. The HC-MF-UE series servo motor is connected. For connection details of the other sexvo motors,
refer to Chapter 5.

16. The upper limit of the overriding speed is the permissible speed.

g- 18



9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD
]

9.2 Conformance With UL/C-UL Standard
9.2.1 Controller and servo motor used

Use the UL/C-UL Standard-compliant mode! of controller and servo motor. The 11kW and higher
controllers will be certified by the UL/C-UL Standard soon, and the UL/C-UL Standard-compliant models
of the HA-LH702 to HA-LH22K2 will be released soon.
Controller series : MR-H10ACN-UE to MR-H700ACN-UE
Servo motor series : HC-MFO-UE
HA-FFOC-UE
HC-SFO
HC-RFO
HC-UFO
Unless otherwise specified, the handling, performance, specifications, etc. of the UL/C-UL Standard-
compliant modeis are the same as those of the standard models.
When using the options and auxiliary equipment, use those which conform to the UL/C-UL Standard.
To comply with the UL/C-UL Standard, strictly observe the following:

9.2.2 Installation

Install a fan of 100CFM air flow 10.16[cm] (4[in]) above the controller or provide cooling of at least
equivalent capability to ensure that the ambient temperature conforms to the environment conditions.
9.2.3 Power supply

(1) Short circuit rating
Having been subjected to UL tests'in the alternating-current circuit whose peak current is limited to
5000A or less, this servo amplifier conforms to this circuit.

{2) Capacitor discharge time
The capacitor discharge time exceeds 1 minute. To ensure safety, do not touch the charging section for
10 minutes after power-off.

g.2.4 Wires

Always use the wires specified in this section.

(Note 1) Wire[mm?]
Controller 11218 | (NoteyU-v-w- @[ Li1-121 | oegp.c | FleCHOmagnetc
Brake

MR-H10ACN-UE 2(AWG 14) 1.25(AWG 16) GAWG 19) | 2AWG 14)
MR-H20ACN-UE 2AWG 12) 1.25(AWG 16) 2AWG1H) |  2(AWG 14
MR-H40ACN-UE 2AWG 14) 1.25(AWG 16) BAWG 14) | 2(AWG 14)
MR-H60ACN-UE 2AWG 14) 1.25(AWG 16) 2AWG14) | 2(AWG 14)
MR-H100ACN-UE 2(AWG 19) 2AWG 14) JAWG1S) | 2AWG1H) | L25AWG16)
MRH200ACN-UE | 35(AWG 12) 3.5(AWG 12) 2AWG 14) | 2(AWG 14)
MRH350ACN-UE | 55AWG10) | (Note 55(AWG10) | 2AWG1H) | 2(AWG 19)
MR-H500ACN-UE__| 5.5(AWG 10) 5.5AWG 10) BAWG 1D | 2(AWG19)
MR H700ACN-UE BAWG 8) B(AWG 8) 2AWG14) | 3.5(AWG 12)

Note:1. The wires are based on 600V vinyl cables.
2. The values assume that the distance between the servo motor and controller is 30m max.
3. Twist the regenerative brake option (P + C) cables, :
4, 3.5mm? (AWG12) for use of the HC-RF203 servo motor.
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9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

9.25 Crimping terminals and crimping tools

When connecting the wires to the terminal block, always use AMP’s crimping terminals specified in this
section or UL Standard-compliant products.
For symbols a to e in the list, refer to the table at right.

Crimping Terminals, Crirping Tools (Note) Type
Controller |\ 1.1 13| u-v-w-@ | L1121} P-C Symbol [ Crimping | im0 Toots
Terminals
MR-H10ACN-UE a a a a a 32959 47387
MR-H20ACN-UE a a a a b 32968 59239
MR-H40ACN-UE a a a a c 32957 47387
MR-HGOACN-UE a a a a d 171517-1 59239
MR-H100ACN-UE a a a a 59974-1 (body)
MR-H200ACN-UE b b a a © S22128 | 48759.0 (dies)
MR-H350ACN-UE b b a a 69040 (body)
MR-H500ACN-UE b b ¢ a f 52042 69066 (head)
MR-H700ACN-UE e e d d 48859 (dies)
59974-1 (bod:
d 822153 | 4g753.0 ((bdieg
Note: AMP make
9.26 Fuses
When using a fuse, it must be the one specified in this section or its equivalent compliant with the UL/C-
UL Standard.
c " Fuse
ontroller Type (Maker) Class Current [A] Voltage
MR-H10ACN-UE NON-10(Buss) or OT1}HGould) Kb 10
MR-H20ACN-UE NON-10{Buss} or OT1}Gould) K5 10
MR-H40ACN-UE NON-15Buss)or/OT15(Gould) Kb 15
MR-HGOACN-UE NON-20(Buss) or OT20(Gould) Kb 20
MR-H100ACN-UE NON-25(Buss) or OT25(Gould) K5 25 250VAC
MR-H200ACN-UE NON-40{Buss) or OT40(Gould) K5 40
MR-H350ACN-UE NON-70(Buss) or OT70(Gould) KserH 70
MR-H500ACN-UR NON-125(Buss) or OT125(Gould) K5orH 125
MR-HT700ACN-UE NON-150(Buss) or OT150(Gould) KborH 150

8- 20




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD
e

9.2.7 Terminal block tightening torque
The following torques are recommended to tighten screws to the terminal blocks. For the screw size of each

terminal block, refer to Section 13.2.

Screw size M3.5 M4 M5 M6
Recommended tightening [N-cm] 0.8 1.2 2.0 2.5
torque value [lb-in] 8 11 20 24

9.2.8 Standard connection example

Same as in Section 9.1.3.

9- 2



9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD
-

9.3 Signals

9.3.1  Main circuit terminal block

Note that the power supply symbols of the MR-HOACN-UE given on the terminal block are different from
‘those of the standard models. What the symbols R, S, T, R1 and S1 used in other than this chapter indicate
are the same as what L1, L2, L., L.11 and 121 indicate.

Power Supply Symbols

Signal Name
MR-HOACN MR-HOACN-UE
Main circuit power supply R-S-T L1-L2-L3
Control circuit power supply R1-81 L11-1.21

The position and signal arrangement of the terminal block depend on the controller capacity. Refer to
Section 13.2.1.

Symbol

Signal

Description

Li, L2, L3

Main circuit power supply

Main circuit power input terminals
Connect a three-phase 200 to 230VAC, 50/60Hz power supply to L1, L2, 13,
For MR-H7000TACN-UE or more, the voltage of 50Hz power is 200 to 220V.

U, VW

Servo motor output

Servo motor power output terminals
Connect to the servo motor power supply terminals (U, V, W).

L1t L21

Control circuit power supply

Control circuit power input terminals

1.11 and 1.21 should be in phase with L1 and L2, respectively.

Connect a single-phase 200 to 230VAC, 50/60Hz power supply.

For MR-H 700 ACN-UE or more, the voltage of 50Hz power is 200 to 220V,

P,CD

Regenerative brake

Regenerative brake option connection terminals

In the MR-H-400ACN-UE to MR-H700ACN-UE, the built-in regenerative brake
resistor is factory-connected across P-C.

When using the regenerative brake option, brake unit or power return converter,
always connect it after removing the wiring of the built-in regenerative brake
resistor connected ‘across P-C.

For MR-H11KACN-UE or more, always connect the supplied regenerative brake
resistor across P-C.

MS1 - MS2

Servo motor fan

Servo motor fan power supply terminals
Connect to the cooling fan which is built in the HA-LH11K2-EC to HA-LH22K2-
EC servo motors. Provided for the controllers of MR-H11KACN-UE or more.

S

Grounding

Ground terminal
Connect this terminal to the protective earth (PE) terminals of the servo motor
and control box for grounding.

g- 22




9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

8.3.2 Interfaces

{1) Digital input interface DI-1
Always use an external power supply.
Provide a signal using a relay or open collector transistor.

Must be connected.\‘ vDD MR-HOACN-UE
For a transistor 24V|DC R: About 4.7kQ
! VIN
About 5mA
SON,
TR «—— letc. [
24V: Vces< 1.0V l .
IcEC < 100pA Switch
SG
S l

(2) Digital cutput interface DO-1
Always use an external power supply.
Can drive a lamp, relay or photocoupler. Provide absorbers (D, C) for an inductive load or an inrush
current suppressing resister (R) for a lamp load. (Permissible current: 50mA or less, inrush current:

100mA or less)

* Inductive load - Lamp load

MR-HOACN-UE MR-HOACN-UE
“~™—1  Mustbe connected. i
— Must be connected.

/
= =
i ]

b 24VDC+10% N
ALM, J_—:: Load 24VDC£10%
0.pF ste. | Lg% : ALM,
etc.
v sSG The servo amplifier sa
,\J will be damaged if the
dlode is not connected
as shown.

9- 28



9. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD
W

{3) Pulse train input interface DI-2
(a) Open collector system

- Interface example

Veess 1.0V MR-HOACN-UE
IcE0 5 100uA Kll\r\r Max. input pulse
frequency 200kpps
About 2k

24VDC|

o

| PPO (NPO)

—
I About 10mA

.........

(b) Differential line driver system

- Interface example

MR-HOACN-UE
+5V
P‘\_,

P Am26L.S32 or
AmM26L831 ! | PP(NP) equivatent
[ ' . [PPR(NPR) i>

P

R

: 1 LG

v v

Max. input pulse
frequency 400kpps

g-

- Input pulse conditions

NPO

tiH =tHL < 0.2us
te>2ps
tF < 3us

- Input pulse conditions

24

NP

fLH=tHL < 0.1ps
tc > 1us
tF < 3ps



10. ADJUSTMENT

10. ADJUSTMENT

10.1 What Is Gain Adjustment?
10.1.1 Difference between servo amplifier and other drives

Besides the servo amplifier (MR-H-ACN controller is contained. }, there are other motor drives such as an
inverter and stepping driver. Among these drives, the servo amplifier requires gain adjustment.

The inverter and stepping driver are in an open loop (actual motor speed and position are not detected on
the driver side).

Load
inverter Motor

On the other hand, the servo amplifier always detects the positions and speeds of the motor and machine
using the servo motor encoder, and exercises control to match the position and speed commands with the
actual motor (machine) position and speed. In the servo system, adjustment is needed because:

Servoamplifier | - - Servo motor

(1) Response changes according to the/inertia moment/of the machine;

(2) Vibration occurs due to the resonance point, etc. peculiar to the machine; and

(3) Operation delay and accuracy specification differ between machines and response should satisfy this
specification.

10- 1



10. ADJUSTMENT

10.1.2 Basics of the servo system

Mmoo cii—iammmaae Servo motor

! | e dhdhoddtediial ittt ettt el dieeeie A R LI ol A

Command pulse train | PG2 || VG2 . i
! -~ S Current| [Power| . ! i

uuuryr ‘ Deviation| | Position i+ Speed | + control I control Mt :
gigligligH ! counter control | caontrol section| {section b !
' section | section | ~ R S

H 1 g ! N ]

: : | Current loop R

! ¢ | Speed loop :_E A ‘

! | Position loop L TTETTITITToTIIoTIasoooe oo 3 rEncodey .

L e e e e e e HE 3

A general servo system configuration is shown above. The servo control system consists of three loops:
current loop, speed loop and position loop. Among these three loops, the response of the inside loop must be
increased 4 to 6 times higher. If this condition is not satisfied, vibration will be generated. If the condition
further worsens, hunting will occur.

(1} Current loop
For the MR-H-ACN, the response level of the current loop is factory-set to a high value and need not be
adjusted. If the motor is installed to the machine, the response of the current loop will hardly vary.

(2) Speed loop ‘
Response will vary according to the inertia moment of the machine. When the load inertia moment
increases, the response of the speed loop will reduce. Use the speed loop gain (VG2) to compensate for

the reduction of the response level.

Amplifi i ing VG2[rad/,
Speed loop response fv[rad/s] = PHIEL gamffgmg [radie]

. . ] J
m; Load inertia moment ratio [= ﬁ ]

Ji = load inertia moment
JM = servo motor shaft inertia moment

{3) Position loop
The response level will not vary according to machine conditions.
Position loop response fplrad/s] = amplifier gain setting PG2[rad/s]
When the motor is installed to the machine, the gain must be adjusted to satisfy fv = 4 to 6fp according
to the load inertia moment ratio m.
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10. ADJUSTMENT :
L _______________________________________________ |

10.2 Gain adjustment

10.2.1 Parameters required for gain adjustment

Parameter No. Symbol Name
No.21 AUT Function selection (Auto tuning)
No.7 PGl Position loop gain 1
No.59 NCH Machine resonance suppression filter.
No.58 GD2 Ratio of load inertia moment to motor inertia moment
No.60 PG2 Position loop gain 2
No.61 VGl Speed loop gain 1
No.62 VG2 Speed loop gain 2
No.63 VIC Speed integral compensation

10.2.2 Block diagram

i i

; Virtual motor i
Command! Q !

: M F--- !

1 1

1 1

= : 1 Model

E Virtual encoder ! section

1 1

CAPRPRORROION SRR & - = S Autotuning (|- dla o H

e e T section B = r:n-“h_'“ﬂ'

} achine

' Encoder

i 1 Actual loop

i  section

The block diagram of the MR-H-ACN servo control section is shown above. (The current loop is omitted.)

(1) Actual loop section
A control loop designed to control the actual motor and acts to control the servo system stably in

response to the load torque of the machine.

(2) Model section
Acts to provide the ideal operation values to the current loop in response to the command.

{3) Auto tuning section
Judges the load inertia moment of the machine fitted with the actual motor from the operation error of
the motor to change each control gain in real time.
The gains changed by auto tuning are PG1, VG1, PG2, VG2 and VIC.
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10. ADJUSTMENT

10.2.3 What is auto tuning?

The load inertia moment is estimated from the angular speed (@) and torque (T) are estimated in
accordance with the equation of motion (10.1) used for motor acceleration/deceleration. In actuality, the
acceleration/deceleration characteristics of the model and those of the actual motor are compared to
estimate the inertia moment of the load in real time.

dw
It | T T (10.1)

J : Inertia moment
o : Angular speed
T : Torque

Real-time auto tuning is performed in the following procedure: A
(1) When the motor makes acceleration/deceleration, load inertia moment JL is estimated in the above

method to calculate the load inertia moment ratio (GD2).
(2) Each gain (PG1, VG1, PG2, VG2, VIC) to the calculated load inertia moment ratio (GD2) is changed

according to the response level set in parameter No.21. Note that these gains have been patterned
beforehand to satisfy the aforementioned stabilization condition.
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10.3 Gain Adjustment by Auto Tuning
10.3.1 Adjustment method

The MR-H-ACN is factory-set to make auto tuning valid (parameter No.21: [Jo[]1).

In the factory setting of the controller, auto tuning is valid and the response setting is "2".

The initial settings provide sufficient tuning for general machines. Higher-level tuning can be provided by
adjusting the response setting (third digit of parameter No.21) according to machine rigidity.

The following table lists guidelines for response setting to drive systems. Choose slow response when using
a reduction gear having backlash:

Main Drive System (Note) Fast Response Middle Response Slow Response

Direct coupling < >

Ballscrew

»
v

With reduction gear

v

Direct coupling <

Rack & pinion

F 3
v

With reduction gear

F S
v

Direct coupling

Timing belt

r 3
v

With reduction gear

rF
4

Direct coupling

Chain

Iy
v

With reduction gear

The following is how to adjust the response setting to machine phenomena:

(Note) Actual Machine Operation Ideal Machine Operation Parameter No.3 Setting
Settling time is long Reduce settling time. Increase response setting.
Decrease response setting,
Large overshoot at stop Reduce overshoot. : . i . g. .
Set machine selection setting to "large friction".
Gear sound generated from machine | | Reduce gear sound. Decrease response setting.

Note: Settling time indicates time from zero command pulse:to servo motor stop.

10.3.2 Valid conditions

POINT

» If the acceleration/deceleration time is long or the motor speed used is only
low speed, the valid conditions of auto tuning are not satisfied. Therefore, it
may result in false tuning.

In this case, after performing operation which satisfies the auto tuning
conditions, set parameter No. 21 to "auto tuning not executed".

This section provides constraints on the operation pattern to enabie excellent auto tuning. If the conditions
in this section cannot be satisfied, normal auto tuning may not be performed. In this case, after executing
auto tuning in operation which satisfies the conditions given in this section, make auto tuning invalid to
disallow the gain setting from being changed.

(1) Set the acceleration time (time until the preset speed is reached) to 5s or less and the acceleration/
deceleration current to 50% or more.

(2) Perform operation several times until the cumulative acceleration/deceleration time is 1s or more.

(3) Set the servo motor speed to 500r/min or more.
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10.4 Manual Gain Adjustment

On some machines, gain adjustment may not be made by auto tuning or excellent gain setting may not be
made if gain adjustment is performed by auto tuning. In this case, adjust the gains manually. Use any of
the methods given in this section to adjust the gains.

10.4.1 When machine rigidity is low

(1) Machine condition
Because of low machine rigidity, the response setting of auto tuning is set to slow response and it takes

too much time to reach the target position.
When the machine or motor shaft is moved lightly at a stop, it moves easily.

(2) Adjustment procedure
Adjustment 1
a) Execute auto tuning with the response setting of the level at which machine will not vibrate.

Set 0101 in parameter No.21.
b) Set "Not executed" auto tuning in parameter No.21.

¢) Gradually decrease the speed integral compensation VIC (parameter No.63) setting.

Adjustment 2
a) Perform auto tuning with the response setting of slow response.
Set 0101 in parameter No.21.

b) Set the machine resonance suppression filter (parameter No.59) in order from higher to lower
frequencies.

¢) Alternate a start and a stop several times, execute auto tuning, and check whether the machine
does not vibrate.

d) If the machine condition does not become excellent after the above adjustment, reduce the setting of
speed integral compensation as in Adjustment 1.
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10.4.2 When the machine vibrates due to machine resonance frequency

(1) Machine condition
The servo motor shaft is oscillating at high frequency (100Hz or more).
The servo motor shaft motion cannot be confirmed visually. However, if the machine generates large
noise and vibrates, make Adjustment 1.
If higher "response setting” of auto tuning increases vibration, make Adjustment 2.

(2) Adjustment procedure
{a) Adjustment 1

1) Perform auto tuning with the response setting of slow response.
Set 0101 in parameter No.21.

2) Set 563Hz or 375Hz to the machine resonance suppression filter (Parameter No.59).

3) Alternate a start and a stop several times, execute auto tuning, and check whether the machine
does not vibrate.

4) Increase the machine resonance suppression filter value gradually and repeat step 3).
The optimum value is provided at the point just before vibration increases.

5) To further shorten the settling time, gradually increase the response setting in parameter No.21
and repeat steps 1) to 4).

{b) Adjustment 2

1) Choose the response setting of slow response.
Set 0101 in parameter No.21.

2) Set the load inertia moment ratio (machirie inertia moment ratio in parameter No.58).
If an exact machine inertia moment ratio is unknown, enter an approximate value.
When the value is set in this parameter, the following parameters are set automatically. When
there is no machine resonance;,l the value of each parameter is set to the ideal gain for the
parameter No.58 value,

Parameter No. Symbol Name
No.7 PGl Position loop gain 1
No.60 PG2 Position loop gain 2
No.61 VG1 Speed loop gain 1
No.62 VG2 Speed loop gain 2
No.63 VIC Speed integral compensation

3) Set parameter No. 21 to 0302 (auto tuning not executed).

4) Decrease the speed control gain (parameter No. 62) to a value about 100 to 200 smaller than the
automatically set value.

5) Set 563Hz or 375Hz to the machine resonance suppression filter (Parameter No.59).

6) Alternate a start and a stop several times, execute auto tuning, and check whether the machine
does not vibrate.

7} Decrease the machine resonance suppression filter gradually and repeat step 6).
The optimum value is provided at the point where vibration is minimum.

8) When there is no machine resonance, check the operating status and gradually increase the speed
loop gain 2 (parameter No.62) and repeat steps 5) to 7) in Adjustment 1.
Set the value about 50 to 100 smaller than the value at which gear sound begins to be generated.
Make this gain a little smaller if there is variation in the machine because a timing belt or the like
is used.

9 To further shorten the settling time, gradually increase the response setting of parameter No.21
and repeat steps 1) to 8).
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10.4.3 Load inertia moment is 20 or more times

{1) Machine condition
The machine inertia moment is 20 times or more and the servo motor oscillates at low frequency (5Hz
or more). At this time, servo motor shaft vibration can be confirmed visually.
This adjustment method is valid for the following machines:
1) Machine in which a timing belt is driven without reduction gear

Pulley

Servo motor

2) Machine in which a disc is rotated without reduction gear

Serve motor

3) Machine of which ballscrew lead is long

:b—m

Servo motor Ballscrew

(2) Adjustment procedure
1) Choose the response setting of slow response.
Set 0101 in parameter Nol21)
2) Set the load inertia moment ratio (machine inertia moment ratio in parameter No.58).
If an exact machine inertia moment ratio is unknown, enter an approximate value.
When the value is set in this parameter, the following parameters are set automatically. When there
is no machine resonance, the value of each parameter is set to the ideal gain for the parameter No.58

value.
Parameter No. Symbol Name
No.7 PG1 Position loop gain 1
No.60 PG2 Position loop gain 2
No.61 VGl Speed loop gain 1
No.62 VG2 Speed loop gain 2
No.63 VIC Speed integral compensation

3) Set parameter No. 21 to OOO2 (auto tuning not executed).

4) Alternate a start and a stop several times, and check whether the machine does not vibrate.

5) If vibration still persists, repeat steps 1) and 4).

6) If vibration still persists, make (a) Adjustment 1 and (b) Adjustment 2 in paragraph (2) of Section
10.4.2.

7) If you want to further increase the response, set parameter No. 21 to "auto tuning executed" (third
digit) with operation at a stop, and increase the response setting (first digit). After that, set the
parameter to "auto tuning not executed" (third digit).

For example, after setting parameter No. 21 to "0C12001", set it to "O202".
8) Reducing the speed loop's integral time constant (parameter No. 63) may improve the performance.

However, making it too small may generate vibration.
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10.4.4 When shortening the settling time

(1) Machine condition
The settling time will be increased by the gains provided by auto tuning.

(2} Adjustment procedure
a) Choose the response setting of slow response.
Set 0101 in parameter No.21.

b} Alternate a start and a stop several times, execute auto tuning, and check whether the machine
does not vibrate.

c) Set the load inertia moment ratio (machine inertia moment ratio in parameter No.58).
If an exact machine inertia moment ratio is unknown, enter an approximate value.
When the value is set in this parameter, the following parameters are set automatically. When
there is no machine resonance, the value of each parameter is set to the ideal gain for the parameter

No.58 value,
Parameter No. Symbol Name
No.7 PGl Position loop gain 1
No.60 PG2 Position loop gain 2
No.61 VGl Speed loop gain 1
No.62 VG2 Speed loop gain 2
No.63 VIC Speed integral compensation

d) Set OOOZ2 in parameter No.21 bo-make auto tuning invalid.
Make the parameter No.7, 60 t0 63 settings manually adjustable.

e) Check the operating status and adjust the following parameter values:

Parameter No. Symbol Name ) Description
No.7 PGl Position loop gain 1 Higher setting shortens the settling time but
No.60 PG2 Position loop gain 2 15 liable to cause overshooting.
No.61 VG1 Speed loop gain 1 Higher setting improves the servo response
No.62 VG2 Speed loop gain 2 level but is liable to cause vibration.

Lower setting keeps the speed constant to

) . load disturbance and increases holding force
No.63 VIC Speed integral compensation o .
at a stop (servo rigidity) but is liable to cause

overshooting.

Make adjustment by gradually increasing the parameter No.7, 60 to 62 settings at the same ratic and
reducing the speed integral compensation (parameter No.63). The optimum value is provided at the
point just before vibration increases. Use of the machine resonance filter (parameter No.59) may
increase the Hmit point.
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10.4.5 When the same gain is used for iwo or maore axes

(1) Machine condition
To perform interpolation operation with two or more axes of controllers, the position loop gains of the

axes are set to the same value.

(2) Adjustment procedure
a) To adjust the gains of each axis, adjust the gains of all axes in the adjustment procedures in

Sections 10.4.1 to 10.4.5.
b) Set OOO0 or OOM2 in parameter No.21.

O000: Interpolation controls«« .- - The following parameter values change at the next start/stop.
Parameter No. Symbol Name
No.7 PGl Position loop gam 1
No.60 PG2 Position loop gain 2
No.63 VIC Speed integral compensation
0200: No auto tuning ««+«« rrrrrmevees Make auto tuning invalid and set each gain manually.

¢) Match position loop gain 1 to the minimum value of each axis to make the gains of all axes equal.
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11, INSPECTION

» Before starting maintenance and/or inspection, make sure that the charge lamp is
off more than 10 minutes after power-off. Then, confirm that the voltage is safe in
the tester or the like. Otherwise, you may get an electric shock.

» Any person who is involved in inspection should be fully competent to do the work.
Otherwise, you may get an electric shock. For repair and parts replacement, contact
your safes representative.

/A WARNING

POINT

¢ Do not test the controller with a megger (measure insulation resistance), or it
may become faulty.
+ Do not disassemble and/or repair the equipment on customer side.

11.1 Inspection

It is recommended to make the following checks pericdically:

1) Check for loose terminal block serews. Retighten any loose screws.

23 Check the servo motor bearings, brake section, etc. for unusual noise.

3) Check the cables and the like for scratches and cracks. Perform periodic inspection according to
operating conditions.

4} Check the servo motor shaft and coupling for misalignment.

11.2 Life

The following parts must be changed periodically as listed below. If any part is found faulty, it must be
changed immediately even when it has not yet reached the end of its life, which depends on the operating
method and environmental conditions.

Also when using the servo motor in the atmosphere having much oil mist, dust, etc., clean and inspect
every three months. For parts replacement, please contact your sales representative.

Part Name Life Guideline

Smoothing capacitor 10 years

Relay 10.000times
Controller Cooling fan 10,000 to 30,000

hours (2 to 3 years)

Absolute position battery 10,000 hours

Bearings 20,000 to 30,000 hours
Servo motor E]flcoder : 20,000 to 30,000 hours

Oil seal, V ring 5,000 hours

Cooling fan 20,000 hours
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(1) Smoothing capacitor
Affected by ripple currents, etc. and deteriorates in characteristic. The life of the capacitor greatly
depends on ambient temperature and operating conditions. The capacitor will reach the end of its life in
10 years of continuous operation in normal air-conditioned environment.

(2} Relays
Their contacts will wear due to switching currents and contact faults occur. Relays reach the end of '
their life at cumulative 100,000 switching times (switching life), which depends on the power supply
capacity.

(3) Controller cooling fan
The cooling fan bearings reach the end of their life in 10,000 to 35,000 hours. Normally, therefore, the

fan must be changed in a few years of continuous cperation as a guideline.
It must also be changed if unusual noise or vibration is found during inspection.

{4) Servo motor bearings
When the servo motor is run at rated speed under rated load, change the bearings in 20,000 to 30,000

hours as a guideline. This differs on the operating conditions. The bearings must also be changed if
unusual noise or vibration is found during inspection.

{5) Servo motor oil seal, V ring
Must be changed in 5,000 hours of operation at rated speed as a guideline. This differs on the operating

conditions. These parts must also be changed if cilleakage, ete. is found during inspection.

{8) Servo motor cooling fan (HA-LHT1K2 or more)
The design life of the cooling fan is 20,000 hours. Change the cooling fan periodically.
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12. TROUBLESHOOTING

12.1 Trouble at Start-Up

/N CAUTION

make operation instable.

» Excessive adjustment or change of parameter setting must not be made as it will

POINT

e If the servo motor is inoperative, refer to the "unrotated motor reason” screen
(Section 7.4 (2)) and take corrective action.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

No. | Start-Up Sequence Fault Investigation Possihle Cause Refer To
1 {Poweron - LED is not lit. Not improved if connectors | 1) Power supply voltage fault
- LED flickers. CN1, CN2, CN3,CN4,CN11 | 2) Servo amplifier is faulty.
andCN12 are disconnected.
Improved when connectors | Power supply of CN1 cabling is
CN1 and CN11 are shorted.
disconnected.
Improved when connector 1) Power supply of encoder
CN2 jis'disconnected. cabling is shorted.
2) Encoder is faulty.
Improved when connector Power supply is shorted.
CN3 is disconnected.
Alarm occurs. Refer to Section 12.2 and remove cause. Section 12.2
2 [ Switch on servo-on | Alarm occurs. Refer to Section 12,2 and remove cause. Section 12.2
signal. Servo motor shaft 1s [ Check the display to see if | 1) Servo on signal is not input. | Section 7.3
not servo-locked the controller is ready to {(Wiring mistake)
(is free). operate. 2) 24VDC power is not
supplied to COM,
3 Gain adjustment Rotation ripples Make gain adjustment in the | Gain adjustment fault Chapter 10
' (speed fluctuations) | following procedure:
are large at low 1) Increase the auto tuning
speed. response level.
2) Repeat acceleration and
deceleration several
times to complete auto
tuning.
Large load inertia Make gain adjustment in the | Gain adjustment fault Chapter 10
moment causes the | following procedure:
servo motor shaft to | If the servo motor may be
oscillate side to side. | run with safety, repeat
acceleration and
deceleration several times
to complete auto tuning.
4 | Cyclic operation Position shift occurs | Confirm the cumulative Pulse counting error, etc. due
command pulses, cumulative | to noise.
feedback pulses and actual
servo motor position.
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12.2 When Alarm or Warning Has Occutred
12.2.1 Alarms and Warning list

When a fault occurs during operation, the corresponding alarm or warning is displayed. If any alarm or
warning has occurred, refer to Section 12.2.2 or 12.2.3 and take the appropriate action.
You can use the MR-H-DO01 option card to output the alarm code. Set [1J[]1 in parameter No. 67.

MR-H-D(OI\:O,;BI;:m Code Alarm Deactivation
Indication Function Name g:::::;;;z: Power :\?t:r 'r:':g:‘
DQo3 | bOo2 | DOO1 | DOOC OFF— i
ON unit {RES)
“RES" |signal
AL10 0 0 1 0 | Under voltage Under volt Q (6] [¢]
AL12 0 0 0 0 Memory alarm 1 Memory er 1 O
AL13 1] 0 0 0 Clock alarm OSCerr o
ALl4 0 0 0 0 Watchdog Watch dog O
AL1S 0 0 0 0 | Memory alarm 2 Memory er 2 o
ALI6 1] 1 1 0 Encoder alarm 1 PLGerr 1 O
ALY 0 0 0 0 Board alarm Board err O
AL19 1] 0 0 0 {Memory alarm 3 Memory er 3 O
ALIA 0 1 1 0 Motor combination error Motor err. o]
AL20 0 1 1 0 Encoder alarm 2 PLG err 2 O
AL24 1 1 0 0 Ground fault Grounded O o] o]
AL25 1 1 1 0 Absolute position erase ABS lost O
AL30 0 0 0 1 Regenerative alarm Reg. exr Q
@ Al31 0 1 0 1 Over speed Over speed O o] e}
Tg’ AlL32 0 1 0 0 Over current Over curr O e} (o]
g AL33 1 0 0 1 QOver voltage Qver volt o] [s) (o)
% AL35 1 1 0 1 Command pulse frequency alarm Ref. ferr O o] o]
AL37 1 0 0 [4) Parameter alarm Pt err O
Al42 0 1 1 0 Feedback alarm Pos. err Qo O o}
AL45 0 0 1 1 Main cixcuit'device overheat Fin heat 0 Q o]
AlA4S 0 0 i 1 Servo motor overheat Motor heat Q O Q
ALS0 0 0 1 1 Over load 1 Over load 1 (Ngem (NgeZ) G\T:t)ez,‘p
AL51 o | o 1 1 |overload2 Over load 2 (Nf; " (Nf:em (Nf:ez)
ALb2 0 1 0 1 Error excessive Qver droop Q C o]
ALT3 1 1 0 1 Auxiliary pulse frequency alarm OpRef. fer o] o) 0]
AL74 1 1 1 1 Option memory alarm 1 OpMemo, er 1 O
ALTS 1 1 1 1 Option memory alarm 2 OpMemo. er 2 o] O o}
ALBE 0 0 0 0 RS-232C alarm RS232 exx Q C O
ALSF 1 0 0 0 RS-422 alarm RS422 err Q O C
AL390 Zeroing incomplete ORG error Removing the cause of
AL92 Open battery cable warning BTT cable occurvence deactivates
ALSS Zexo setting error ZERO seter | the alarm automatically.
% ALSA Digital switch warning Dig SW err
ob ALSE Battery warning BTT volt
g ALEO Excessive regenerative load warning OR warning
é‘ ALE1 Ower load warning QL warning
ALES Absolute position counter warning ABS warning
ALE6 Servo emergency stop EMG stop
ALE9 Main circuit off warning Main P-off

Note 1. 0: Any terminal-SG OFF (open)
1: Any terminal-SG ON (short)
2, Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.
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12.2.2 Remedies for alarms

e When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.

/N\ CAUTION

POINT |

s When any of the following alarms has occurred, always remove its cause and
allow about 30 minutes for cooling before resuming operation. If operation is
resumed by switching control.circuit power off, then on to reset the alarm,
the controller, servo motor and regenerative brake option may become faulty.
+ Regenerative alarm (AL30)

+ Overload 1 (AL50)
* Overload 2 (AL51)

» The alarms can be deactivated by switching power off, then on, by pressing
the "RES" key of the parameter unit or by turning on the reset signal (RES).
Refer to Section 12.2.1 for details.

e When OO0O1 is set in parameter No. 41 to make reset (SON) valid, reset
(SON) can/be used to deactivate the alarm.

When an alarm occurs, the trouble signal (ALM) switches'off and 'the dynamic brake operates to stop the
servo motor. At this time, the display shows the corresponding alarm number.

Remove the cause of the alarm in accordance with this section. The optional Parameter Unit may be used
to refer to the cause.

Parameter Unit Screen Display

Indication Name Definition CunentAlarm | Alamn Occurence Cause Action
{name and definition) Factor
ALID Undervoltage | Power supply Under volt Power Volt 1. Power supply voltage is low. Review the power
voltage dropped. under 160V supply.
160V or less 15ms IPF 2. Power failed instantaneously.
In case of MR-HT00ACN or less
: 15ms or less
In case of MR-HITKACN or more
: 10ms or less
Insuf Power | 3. Shortage of power supply capacity
capacity caused the power supply voltage to

drop at start, ete.
4. Power switched on within 5s after it

had switched off.
5. Faulty parts in the controiler Change the Servo
Checking method amplifier.
Alarm (AL 10) occurs if power is
switched on after ail connectors
are disconnected.
AL12 Memory RAM, ROM Memory er 1 Board error Faulty parts in the controller Change the Servo
alarm 1 memory faunlt Checking method amplifier,
AL13 Clock alarm | Printed board 0SC err Alarm (any of AL 12 to 15) occurs
fault if power is switched on after all
AL14 Watch dog CPU fault Watch dog connectors are disconnected.
AL15 Meraory EEPROM fauit Memory er 2
alarm 2
ALI16 Encoder Communication |PLGerrl PLG con left | 1. Encode connector disconnected. Connect correctly.
alarm error oceurred PLG trouble | 2. Encoder faulty. Change the servo
betwesn encoder motor.
and contrq[ler. PLG cable 3. Encoder cable faulty Repair or change the
has trouble (wire breakage or short) cable,
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Parameter Unit Screen Display

stop

Indication Name Definition Curmrent Alarm Alam Occunence Cause Action
{name and definition) Factor

AL1T Board alarm { CPU/parts fault | Board err Board error | Faulty parts in the controller Change the controller.

AL19 Memory Flash ROM fault | Memory Board error Checking method
alarm 3 alarm 3 Alarm (AL 17 or AL 19) occurs

if power is switched on after all
connectars have been
disconnected.

ALlA Motor Motor Motor err. Motor exr. When using HC-MF, HA-FF, HC.SF, Use correct
combination | combination error HC-RF or HC-UF sertes sexrvo motor, combination.
erase improper motor was connected with

controller,

ALZ20 Encoder Communication [PLGerr 2 PLG con. left | 1. Encoder connector disconmected. Connect correctly.

alarm 2 error occurred PLG cable 2. Encoeder cable faulty Repair or change the
between encoder has trouble (wire breakage or short) cable.
and controller.

AL24 Ground fault | Ground fault Grounded UVW ground | 1. Power input cable and servo motor Connect correctly.

occurred at the fault output cable are making contact at

servo motor the main cirouit terminal block (TE1).

outputs (U, V and 2. Servo motor power cable insulation Change the cable.
W phases) of the deteriorated.

servo amplififer.

ALZ5 Absolute Absolute position | ABS lost Power trset 1. Reduced voltage of super capacitor in | After alarm has
position data in error after 2.3 encoder occurred, hold power
erase min pow. on on for a few minutes,

and switch it off once,
then on again. Make
home position return
again,
BTT life 2. Battery voltage low Change battery.
time over Make home position

BTT cable 3! Battéry cable or battery is faulty. return again.

has trouble

AL30 Regenerative | Permissible Regrerr Pr.2 1. Wrong setting of parameter No. 2 Set correctly.

alarm regenerative misgetting
power of the built- Reg. Resist: 2. Built-in regenerative brake resistor or | connect correctly.
in regenerative Missing regenerative brake option is not
brake resistor or connected.
regenerative Reg. Load 3. High-duty operation or continuous 1. Reduce the
brake option is exceeded regenerative aperation caused the frequency of
exceeded. permissible regenerative power of the positioning.
regenerative brake option to be 2. Use the
exceeded. regenerative brake
Checking method op tiorf of larger
A capacity.
Cali the statu_s. display ax?d check 3. Reduce the load,
the regenerative load ratio.
Power supply voltage is abnormal. Review power supply
260V or more
Regenerative Reg. Ty, 5. Regenerative transistor faulty. Change the controtler.
transistor fault damaged Checking method
1) The regenerative brake option
has overheated abnormally.
2} The alarm occurs even after
removal of the built-in
regenerative brake resistor or
regenerative brake option.
Reg. Resist. 6. Built-in regenerative brake resistor or | Change controller or
has trouble regenerative brake option faulty. regene-rative brake
option.
Cooling fan stop 7. Unusual overheat due to cooling fan 1. Change the

controller or cooling
fan,

2. Reduce ambient
temperature.
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Parameter Unit Screen Display

Indication Name Definition Current Alam Alarm Qccunence Cause Action
(name and definition) Factor

ALS31 Overspeed | Speed has Over speed Acc. time-C 1. Small acceleration/deceleration time | Increase
exceeded the shortage constant caused overshoot to be large. | acceleration/decelera-
instantaneous tion time constant.
permissible speed. Overshoot 2. Servo system is instable to cause 1. Re-set servo gain to

by unstable overshoot, proper value.

2 If servo gain cannot
be set to proper
value:

1) Reduce load
inertia moment
ratio; or

2) Reexamine
acceleration/
deceleration
time constant.

Pr.1 3. Parameter No. 1 setting exror. Set corrvectly.
missetting
PLG trouble | 4. Encoder faulty. Change the servo
motor,

AL32 Over current | Current that flew ] Over curr. UVW short 1. Short occurred in controller output Correct the wiring.
is higher than the circuit phases U, Vangd W,
permissible IPM dameged | 2. Transistor (IPM) of the controller Change the controller
current of the faulty.
controlter. Checking method

Alarm (AL 32) occurs if power is
switched on after U, Vand W
are disconmected.
UVW fault 3. Ground fault occurred in controller Correct the wiring.
output phases U, V and W.
Ext. noise 4. External noise ¢aused the overcurrent | Take noise
detection cireuit to misoperate. suppression
measures,

AL33 Over voltage | Converter bus Over volt. Reg. resist. 1. Lead of built-in regenerative brake 1. Change lead.
voltage exceeded Misging resistor or regenerative brake option | 2. Connect correctly.
400V, is open or disconnected.

Reg. Tr. 2. Regenerative transistor faulty,
damaged
Reg. Resist. 3. Wire breakage of built-in regenexrative | 1. For wire breakage
has trouble brake resistor or regenerative brake of built-in
option regenerative brake
resistor, change
controller.

2. For wire breakage
of regenerative
brake option,
change
regenerative brake
option.

Power volt 4. Capacity of built-in regenerative Add regenerative
exceeded brake resistor or regenerative brake | brake option or
option is insufficient. increase capacity.
5. Power supply voltage high, Review the power
supply.

AL3S Command Input pulse Ref, ferr Ref. pulse f 1. Command pulse frequency too high. | Change the command
pulse frequency of the exceeded pulse frequency to a
frequency manual pulse proper value.
alarm generator is too Ref. pulse 2. Noise entered the command pulse. Take action against

high, has noise noise,

3. Manual pulse generator faulty.

Change the manual
pulse generator.
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Parameter Unit Screen Display

Checking method

When the servo motor shaft is
rotated slowly with the servo off,
the cumulative feedback pulses
should vary in proportion to the
rotary angle. If the indication
skips or returns midway, the

encoder is faulty,

Indication Name Definition Curmrent Alarm Alam Oceurrence Cause Action
{name and definition) Factor

AL37 Parameter | Parameter setting { Pr. err Pr. data 1. Servo amplifier fault caused the Change the controller.
alarm is wrong. destroyed parameter setting to be rewritten,

Pr.OOerr. |2. Parameter data mis-setting Set parameter
corroctly.

Ps. O Oere. | 3. Position block data mis-setting

Spd. O Oerr. | 4. Speed block data mis-setting

Al42 Feedback Encoder signal is | Pos. err PLG trouble | Encoder faulty. Change the servo
alarm faulty. motor.

ALAS5 Main circuit | Main circuit Fin heat Overload 1. Servo amplifier faulty. Change the controller.
device device overheat Amb. temp. 2. The power supply was turned on and | The drive method is
overheat over 55 off continucusly by overloaded status. | reviewed.

Amp. Cooling | 3. Air cooling fan of controller stops. The cooling method is
trouble reviewed.

AL46 Servo motor | Servo motor Motor overheat Motor amb. 1. Ambient temperature of servo motor | Review environment
overheat temperature rise over 40°C is over 40°C. $0 that ambient

actuated the temperature is 0 to
thermal protector. 40°C.
Overload 2. Servo motor is overloaded. 1. Reduce load.

2, Review operation
pattern.

3. Use servo motor
that provides
larger output.

PLG-TH 3. Thermal protector in encoder is faulty. | Change servo motor.
trouble

Motor cool 4, Air cooling fan of the servo motor Change servo motor.
trouble stops.

ALSD Qverload 1 { Load exceeded Over load. 1 E-thermal 1. Servo amplifier is used in excess 1. Reduce load.
overload tripped of its continuous output current. 2. Review operation
protection pattern.
characteristic of 3. Use servo motor
controller, that provides
Load ratio 300%: larger output.

2.5s or more Mot. Vibrat. | 2. Servo system is instable and hunting. | 1. Repeat
Load ratio 200%: byunstabl aceeleration/
100s oz more deceleration to
execute auto
tuning.

2. Change auto
tuning response
setting.

3. Set auto tuning to
OFF and make
gain adjustment
manually.

Machine 3. Machine struck something. 1. Review operation
locked pattern.

2. Install limit
switches.

UVW miswire | 4. Wrong connection of servo motor. Connect correctly.
Servo amplifier's cutput terminals U,
V, W do not match servo motor's input
terminals U, V, W.
PLAG trouble | 5. Encoder faulty. Change the servo

motor.
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12. TROUBLESHOOTING
L

Parameter Unit Screen Display

Indication Name Definition Cunent Alam Alarm Ocourrence Cause Action
(nama and definition) Factor
AlL51 Overload 2 ! Machine collision | Overload 2 Machine 1. Machine struck something. 1. Review operation
or the hke caused locked pattern.
max. putput 2. Install limit
current to flow switches.
successively for UVW miswire | 2. Wrong connection of servo motor. Connect correctly.
several seconds. Servo amplifier's output terminals U,
Sexvo motor V, W do not match servo motor's
locked: input terminals U, V, W.
1s or more Mot. Vibrat. | 3. Servo system is instable and hunting. | 1. Repeat
by unstabl acceleration/
deceleration to
execute auto
tuning.

2. Change auto tuning
response setting.

3. Set auto tuning to
OFF and make gain
adjustment
wmanually.

De-bus low 4. The bus voltage of the unit has Change the controller.
decreased.
PLG trouble | 5. Encoder faulty. Change the serve
Checking method motor.
When the servo motor shaft is
rotated slowly with the servo off,
the cumulative feedback puises
should vary in proportion to the
rotary angle. If the indication
skips or returns midway, the
encoder’is faulty.
ALbS2 Error Diroop pulse value | Brror excessive Ace. time-c 1. Acceleration/deceleration time Increase the
excessive of the deviation shortage constant is too small, acceleration/decele-
counter exceeded ration time constant,
80k pulses. Start torque — { 2. Torque limit value (parameter No.40} | Increase the torgue
missing 15 too small. limit value.

3. Motor cannot be started due to torque | 1. Review the power
shortage caused by power supply supply capacity.
voltage drop. 2. Use servo motor

which provides
larger output.
Pr. 7 shortage | 4. Position control gain I (parameter Increase set value and
: No.7) value is small. adjust to ensure
proper operation,
Machine 5. The bus voltage of the unit due to the | Change controller.
locked breakdown,
Rotated by 6. Servo motor shaft was rotated by 1. When torque is
ext. force external force. limited, increase
the limit value.

2. Reduce load.

3. Use servo motor
that provides larger
output,

DC-bus low 7. Machine struck something. 1. Review operation
pattern.

2. install limit
switches,

PLG trouble | 8. Encoder faulty. Change the servo

motor

9. Wrong connection of servo motor,
Servo amplifier's output terminals U,
V, W do not match servo motor's
input terminals U, V, W.

Connect correctly.
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12. TROUBLESHOOTING

Parameter Unit Screen Display

Indication Name Definition Current Afarm Alanm Occumence Cause Action
{name and definition) Factor
ALT3 Auxiliary Input pulse OpRef. for Op. board AUX  { Pulse input commeand frequency exceeded Use at 600keeps or
pulse frequency of pulse excocded | 600kpps. less.
frequency manal pulse
alarm generator
connected to
option card is too
high.
AL74 Option Option card RAM | OpMemo. er } Op. boaxd MR-H-D01 option card faulty. Change the option
MEMOry fault emor card.
alarm 1
AL Option Option card EEP- | OpMemo. er 1 Op. board
memory ROM fault enor
alarm 2
ALSE RS.232C Serial RS232 err RS232 comm. 1. Encoder cable faulty. Repair or change the
alarm communication error (write breakage or short) cable,
error ocourred 2. Telecommunications equipment Change the
between faulty. telecommunication
controller and equipment.
communication
device {parameter
unit, personal
computer or
similar device).
ALSF RS.422 Serial RS42Zem R8422comm. | 1. The connection is defective with the | Wiring is repaired.
alarm communication error external digital display.
errox occurred 2. Bxternal digital display faulty. Change the external
between digital display.
controller and
communication

device (parameter
unit, personal
computer or
similar device).
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12. TROUBLESHOOTING
I

12.2.3 Remedies for warnings

If the warning that occurred is other than AL EG, and AL E9, operation can be continued but proper
operation may not be performed. Occurrence of any other warning will result in a servo off status.
Eliminate the cause of the warning according to this section. Use the operation parameter unit to refer to
the cause of warning.

Parameter Unit Screen Display

position detection
system reduced.

Indication Narme Definition Cument Alamn Alamn Coctrrence Cause Action
{hame and definiticn) Factor
ALS0 Zero setting | In incremental ZERQ set er ORG return | 1. Positioning operation was performed | t. Perform zeroing.
error system: missetting without zeroing. 2. Reconsider zeroing
1. Positioning 2. Zeroing speed could not be reduced to speed/creep speed.
operation was creep speed.
performed 3. Limit switch was actuated due to
without zeroing made from other than the
zeroing. position beyond the dog.
2. Zevoing ended
abnormally.
In absolute 1. Positioning operation was performed | 1. Make home
position detection without home position setting. position setting.
system 2, Home position setting speed could not | 2. Reconsider home
1. Positioning be reduced to creep speed. position setting
operation was 3. Limit switch was actuated due to speed/creep speed.
performed home position setting made from
without home other than the position beyond the
position dog.
setting.
2. Home position
setting ended
abnormally.
AL96 Zero setting | 1. Inincremental | ZEROQ seter Ref. Pinput | Droop pulses remaining are greater than [ Remove the cause of
error system: after CR on the in:position range setting, droop pulse
Zeroing could Qut of oceurrence
not be made. iniposition
2. In absolute
position
detection
system: Zero
setting could
not be made.
AL9A Digital Setting is Dig SW err Dig. SW 1.Minus setting was entered for an Set parameter
switch defective of the minus feed incremental command. correctly.
warning clock. digital 2.+ and - sign commands were entered at
switch MR-DS60. the same time.
ALIF Battery Voltage of battery { BTT volt BTT voltage | Battery voltage fell to 3.2V or less. Change the battery.
warning for absolute low
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12. TROUBLESHOOTING

Parameter Unit Screen Display
Indication Name Definition Current Alarm Alarm Occurence Cause Aclion
(name and definition) Factor
ALEO Excessive Thereisa OR warning Reg. Load Regenerative power increased to 85% or } 1. Reduce frequency
regenera- possibility that over 85% more of permissible regenerative power of positioning.
tive load regenerative of alarm of built-in regenerative brake resistor or{ 2. Change
warning power may exceed regenerative brake option. regenerative brake
permissiblle Checking method op.tion for the one
;ifz:z:';:flt-in Call the s?atus displaly and check r;;z:::;g e
regenerative regenerative load ratio. 3. Reduce load.
brake resistor or
regenerative
brake option,
ALE1 Over load There isa OL warning Load over Load increased to 85% or more of | Refer to AL 50, AL 51.
warning possibility that 85% of overload alarm 1 or 2 occurrence
overload alarm 1 alarm level.
or 2 may occur. Cause, checking method
Refer to AL 50, 51. —l
ALE3 Absolute Absolute position | ABS warning PLG trouble 1. Noise entered the entcoder. Take noise
position encoder pulses by noise suppression
counter faulty. Measures.
warning 2. Encoder faulty. Change servo motor.
ALES Servo EMG-SG are EMG stop EMG off External emergency stop was made | Ensure safety and
emergency | open. valid. (EMG-SG opened.) deactivate emergency
stop stop.
ALE9 Main circuit | Servo was Main P-off Main power Switch on main circuit
off warning | switched on with down while power.
main circuit SON-on
power off.

12.2.4 RS-232C communication error

When a communication fault occurs between the controller and parameter unit, any of the following errors
is displayed on the screen of the parameter unit . In'this case, switch the power off, take the corresponding
action, and switch the power on.

Screen display Error Definition Cause Corrective Action

A fault occurred in 1. Parameter unit cable or 1. Connect properly.
COMMUNICATION communication between the communication cable
ERROR controller and parameter unit connection fault

during servo operation. 2. Parameter unit cable or 2. Change the cable.
SERVO CPU Communication cannot be made communicaffion cable open

at power-on between the 3. Servo amplifier faulty. 3. Change the controller.
ERROR controller and parameter unit. | 4. Parameter unit faulty. 4, Change the parameter unit.
ERROR . '

parameter unit,
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12. TROUBLESHOOTING

12.3 Clearing the Alarm History

The parameter unit can be used to confirm an alarm history. The controller stores one current alarm and
nine past alarms which occurred since it had been switched on first. Before starting operation, clear the
alarm history so that you can control alarms which may occur during the operation,

€

1 18T AL10 A
Details: o}
Other AL: SFT v

! @ Press the key twice.

3 ALM Hist. A

Read: o/ v

@ G Hold down the SHIFT key and press the @ key.

ALM History

Al Clear OK?
Yes: o
No: RST

@ Press the key.

3 ALM Hist. A

The alarm history is cleared and setting is complete.

Read: ] v
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13. SPECIFICATIONS

13. SPECIFICATIONS

13.1 Standard specifications

(1) Controller

Controller
R-HOJACN| 10 20 40 60 100 | 200 | 350 500 700 11K 15K 22K
ltem
3-phase 200 to 220VAC, 50Hz
Voltage/frequency 3-phase 200 to 230VAC, 50/60Hz 3.phase 200 to 230VAC, 60Hz
Permissible voltage 3-phase 170 to 242VAC, 50Hz
Power |fluctuation S-phase 170 to 253VAC, 50/60Hz 3-phase 170 to 253VAC, 60Hz
supply |Permissible ' Within +5%
frequency fluctuation
Poweyf supply Given in Section 14.2
capacity
System Sine-wave PWM control, current control system

Dynamic brake

Built-in I Option

Protective functions

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal
relay), servo motor overheat protection, encoder fault protection, regenerative fault
protection, undervoltage, instantaneous power failure protection, overspeed protection,
excessive error protection

Speed frequency response

250Hz or more

Torque limit input

0 to +10VDC/max. current {individual commands for forward rotation and reverse rotation,
input impedance 10 to 12kQ)

Electronic gear

A/B times A - B:1'to 50000  1/50<A/B<C50

Error excessive

+80k pulse

Positioning system

Given in Section 3.1

specifications

11 i
Ro F eed.mg system Given in Section 4.1
specifications
Absqlute ?osmon detection Given in Section 3.5
specifications
Structure Open (IPO0)

Ambient temperature

0 to +55 [°C] (non-freezing)

32 to +131 [°F] (non-freezing)

Ambient humidity

90%RH or less (non-condensing)

storage temperature

—20 to +65 [°C] (non-freezing)

-4 to +142 [°’F] (non-freezing)

Envi
mr;::‘ on storage humidity 90%RH or less (non-condensing)
. Indoors (no direct sunlight)
Ambient . o .
Free from corrosive gas, flammable gas, 0il mist, dust and dirt
Altitud Max. 1000m (3280ft) above sea level
. . 5.9 [m/s?] {0.6G} or less
Vibrat
roration 19.4 [ft/s?] or less
Weight fkgl| 2.1 2.1 2.1 2.1 2.4 4.4 4.4 7.0 12.0 21 27 30
flb]| 463 | 463 | 463 | 463 | 5.291 | 9.7 9.7 |15.432 | 26.455 | 46.297 | 59.525 | 66.139
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13. SPECIFICATIONS

13.2 Qutline Dimensional Drawings

13.2.1 Controllers

MR-H10ACN(-UE) to MR-HB0ACN(-UE)

(0.217) _2-¢6 {0.236) mounting hole  [Unit: mm)
35 S/8 75 (2.953 {Unit: in)
(0.21_7)T : 8 M )
3 . B
83
olo) 1.0 ]
&l
: !m-’:r-‘
eyl
i

190 (7.48)

ule0:197)

MR-H100ACN(-UE)

Weight: 2.7kg (4.63Ib)

0.217) 2-¢6 {0.236) mounting hole {Usit: i)
5.5 59 .5 g 75 (2.953) (Uni1: in)
(0.217) | {(2.323), 7| OF ot
=
3 | A0ANOANAANNNARERINATAN | ]

235 (9.252)
280 (9.843)

'
< &
1,16 ~ &
(0.2386) =2
85
(3.346)
- &
g
=
5 &
5
o)

AR

L]

| L

i L~ |
1 e[ FUVTOURYOTU

Weight: 2.4kg (5.2911b)

13-

Terminal block TE1

MR-HOACN

MR-HOACN-UE

Terminal screw: M4

iH 2| <|<|2| 2| —|wln|z|o|v

Terminal screw: M4

P
C
N
L1
L2
L3
L11
L21
U
v
w
Note;

Chassis

S

Note: Keep it open.

Terminal block TE1

MR-HOACN

MR-HOACN-UE

Terminal screw: M4

ik =l <{c)@| 3| -|w|z|z|o|o

Terminal screw: M4

P
C

N
L1
L2
L3
L11
L21

Chassis

S

Note: Keep it open.




13. SPECIFICATIONS
-]

MR-H200ACN(-UE) * MB-H350ACN{-UE) Terminal block TE1
[Unit: mm] MR-HOACN MR-HOACN-UE
(Unit: in) Terminal screw: M4 | Terminal screw: M4
2-66 (0.236) hole
,\ P P
op0 O e om wgn | ago | - :
L @e08) 1A~ "ve oo iy AR N N
L >3 g —= 1 [ ( ' = 1
1 S L2
,,.,j a|e| Parameter T L3
= &|(2| unit cable [ ] R1 L11
TE1 ::m % g .= S1 L21
P S|& Ef_‘ U ¥
5 s i v v
i ST w Lid
: = v i S~ L] = Note)
[|502%5) wls | 2 77 lenan | Chassis

155 s Mg ' "

(5315} s R CN1,CN2 cables ©
Terminal cover
Note: Keep it open.
CN2 CN1
/ Bottom view
Fan Waeight: 4.4kg (9.7ib)
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13. SPECIFICATIONS

MR-H500ACN(-UE) - MR-H700ACN(-UE)

[Unit: mm]
& (Unit: in}
245 (0.197) hole 2:47 (0.276) hols g
{mounting hole) (g .787) —mounting hofe) {1.181) (61'6.5,%3) a '1522) S (2.953) ﬁ_ Fan air orientation
20 100 , , 20(0787 ] " 2l 75 20787 (MR-H700AN only)
.\é‘ 3.937) '.L 10 (0.394) :g“‘ [ a_N ) 41 E 1 (0.787) v
s c 4 T Y - '
el — = o=
=
3 =
. & =3
|z slg 3 -3
HE il 28 = | =3
& i -1
@ || - =
............ " r £ Fan
............ T | g r=--=%] (MR-H500AN only)
= !'| 7 {0276) T « ol N
2 ’ 230 g_
% {9.055) g
g
g &L Weight
£ 2| Model [kg (b}
o 2 B
= Tls MR-H500AN(-UE Y
—33 - (CUE) | (15.432)
1 ] go 12
. 9] | MR-H700ANG-UE) | (5 4ees
MR-HS00AN(~UE) ' '
MR-H700AN(-UE}
Terminal block signal arrangement
+ MR-H500ACN  MR-H700ACN
TE2 GND : TE1
BIE © [PIcIN][R]s]T[Ris1TU[V]W[]
Terminal screw: M3.5 Terminal screw: M4 Terminal screw: M5
TE1
[PIcIn[r]s{TU]V][W]
Terminal screw: M4
» MR-H500ACN-UE * MR-H7Q0ACN-UE
TE2 PE TE1
© [rTcTNnTufLe]sfiiefu | v w]pE
5 €5 Terminal screw: M5 o %
PE

Terminal screw: M4

TE1
[PTcTnNTit]e2[s]Juv]w]
Terminal screw: M4
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MR-H11KACN(-UE) Terminal block signal arrangement
[Unit: mm) o MR-H11KACN
2-310(0.39?;::?5::;1)9 hole IR1| 811 |M51N321 I
o é:f * {} Fan air orientation Terminal screw: M4
J -, S 20 ©787) L TE1
et 1] | | 3 [RISTTJUTvIW]P[CIN]Z]
e T =T E}- .
mam = Terminal screw: M5
= o MR-H11KACN-UE
o[l 8lE =
= | 2|8 o TE2
Iﬂ] ®|(e| B (=
o 28 o0 = L] s ]
@« !
E'IN% e ' T {3 ¢ Terminal screw: M4
31 O ¢ [[I] TEA
[L]2[BJulV[W]P[C[N]B
=3 . - -
: o A Terminal screw: M5 o o
i Ry L) , H- PE
L0039 0 (0.304
(0.591) 15, ‘_ 230 (9.055;0'\:! 1016554
260 (10.236) 15(0.591)
T
T— : 2 Weight: 21kg (46.2971b}
g
2|
&

@
<
0.126)
3.2
—pls
85
(3.346)
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MR-H15KACN(-UE) - MR-H22KACN(-UE} Terminal block signal arrangement
[Unit: mm) +« MR-H15KACN + MR-H22KACN
2-$12 (0.472) mounting hole () TE2
- . ounting
$  75(2953) [R1]s1] [wsimsy |
° § —> ﬁ Fan air orientation Terminal screw: M4
X i 20 (0.787) | o TE4
' =5 Irls|Tlulviw|rP[c|N|[=]
=9 i Terminal screw: M6{MR-H15KAN)
=3 M8{MR-H22KAN)
23 B3  MR-H15KACN-UE - MR-H22KACN-
g @ UE
ol & e
¥ NS | TE2
38 :E: ”m [L1ift2] wsimsd |
o = Terminal screw: M4
, : =3 =
G, ) —¥ <+ [Ljejwijulv]w]P|CIN|B
o 12 %7:)055 o of Terminat screw: ME(MR-H15KAN) o,
3681 260 (10,206 ©.363) g MB(MR-H22KAN) PE
* " Q
e ﬂ"j Weight
eig
e -‘4? = Mo fkg (b)]
S A A e & e
by r § MR-H15KACN(-UE) (50.505)
[g mhgg MR-H22KACN(UE) | - 30
rijn : " H _Sysal s i _ (66.139)



13. SPECIFICATIONS

13.2.2 Connectors

(1) Controller side connector
<Honda Tsushin Kogyo make>

l [Unit: mm]

I (Unit: in)
m T
017.0
" (0.669) | 19.0 (0.748)
. | ,
T i v r—-—l——\

r

;
=

42.5 (1.673)

r g |
LT 51.1(2.012) T
. Model
Number of Pins
Connector Case
PCR-S50FS (soldering t;
50 (soldering type) PCR-LS50LAL

PCR-SH0F (insulation displacement type) J

Crimping terminal: FHAT-002A
Note: PCR-S50F is not an option and is to be supplied by the customer.
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13. SPECIFICATIONS

PCR-LS20LA1

PCR-LS20LATW

{Unit: mm]
{Unit: in)
$13.0 (0.512) - 10.4
—JHI— (0.409)
M
E N m g 14.2 (0.559) © :‘
33,0 (0.906), 1]122] 1 g8
R ) (0.039) Rf)ji (0.039) ] '
3 T F
= anNoOH = ——
@O ©O ]
2l LT » z is
2 | | 2 |
1 1 1
o - ' Inak
32.0 (0.906) {1 1.9 (0.039)] 122 | (0.039)
(0.075)  (0.48)
. Model
Number of Pins
Connector Case
PCR-S20FS (soldering type) PCR-L320LA1

50

PCR-S20F (insulation displacement type) |PCR-LS20LA1IW

Crimping terminal: FHAT-002A

Note: PCR-S20F and PCR-LS20LA1W are not options and are to be supplied by the customer.

<Nippon AMP make>

» Housing Mcdel: 171822-4
[Unit: mrm]
{Unit: in)

“&(O.f%)

« Contactor Model: 170262-2 (chain type)
170204-2 {loose type)

fUnit: mm)

{Unit; in}

11.1 (0.437)
5.0 (0.197)

Ag—

(== 7]

¥

Applicable wire range

AWG: 30-26

{0.05 to 0.15mm?2)
Contactor caulking hand tool
Model: 722561-1
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{2) Connector for conversion connector

Signal connector
<Sumitomo Three M make>

o~
3
(=]
9
o

=

[Unit: mm]
(Unit: in)

{0.866) {0.551)
3 - } *
o _ ol N
RBeal 3 - 1 Positicn of indicating lego, ete.
: <0
= g% el Tle i
- | Cll
33.3 12.7 H
{1.311) {0.5) efrje
!
{3) MR-HCN2 conversion connector
Amplifier side " 55 (2.1685)
{(PCR series} 4.1 46.7 (1.839)
@181y’
E ] [
5 =
[{a]
“ g &
©0.551) | (0.65)
14 16.5
M2 screw 13
. (0.512)
Lo
= 83 &= & — N
5% R
83 = 3
T ok 1)
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14. CHARACTERISTICS

14, CHARACTERISTICS

14.1 QOverload Protection Characteristics

An electronic thermal relay is built in the controller to protect the servo motor and controller from

overloads. The operation characteristics of the electronic thermal relay are shown below. Overload 1 alarm

(ALS50) occurs if overload operation performed is above the electronic thermal relay protection curve shown

below. Overload 2 alarm (AL51) occurs if the maximum current flew continuously for several seconds due

to machine collision, etc. Use the equipment on the left-hand side area of the continuous or broken line in

the graph.

If load is applied at a stop (during servo lock), 70% of the rated torque must not be exceeded.

H ARy EaR -i---\--
I . - 5--flH N R (14 1 1 ¢ U
H -+~ -HH l.lm. H - o |..\|I —

. -8 Ul R 51 7 4 O O N
1 I -2 i \m\..-- -

o ]
=
1 il 24 A -
1 Lol wD.-.-.\. SN 11 0 0 D
1 JoL i i 0 PSR |11 1o O S
1 -r-- i B Y- {0 s O O O L N A
i g NN 2 1 O S 1
A1
Al 0 T 3
1 1 . MNoadlidd - 4=
h ) [ R - .m ] {- 4L -4
I I --b--Hd -t okl - A= -
E iy [ — B =g | 11550 I RS S
E=
3
) --t--HU 110 i I I

10000

(11kW or more)
Note: Values within parentheses

HA-LH serise

in the graph are those in

the low acoustic noise mode.

100
10

[s] ewip ucnelado

200

(180)

300

{270)

100
(90)

Load ratio [%)

1= =-q=-== *Illll o i e el I“\‘iitl
1=t iU -
1 t-1---HH -t T
T 8 -t A= - AR I S S
e I/
-t -4 5f--- o S -
L O O 1 = I
=
[ P R S e P I T WA S
1318 S |3 £ 1 I = I T
\
RN .. \N--a- 118 O (LA A W
FTN TR (110 q i i cad (1 A e e [ T e e
3 —5] L I—
I =S |1 1 I
o
N Y A~y 11 N | N
Nt 1 ey 11 1V I T OO I 1| N
£
=
18 o - 111 I 0 O | RN
1 ----AJ--- 10 I I

10000

HC-MF serise

HC-SF serise

{s] swiny uoyeladp

Note: Values within parentheses
in the graph are thoss in

HC-RF serise
HC-UF serise

the fow acoustic noise mode.

250

200
(180

150
(135)
Load ratio {%]

100

(90)

50
{45)

(270)

(225}
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300
(270)

250
(225)

200
(180)

150
(135)
Load ratio [%]

100
(80)

Bild.t-d R SRR |1 S B R
J-E- I O 1 I
4~} - Fi-l-Fd--l{--4H&FF4 -Ja =k ==

?
1-1-] 17 B 1 O I

Hil4-1- .u_nw..-:--._.... I I S I

[

1 A 1 KIS I 1 1 I

HUldd-4---- P |- ||.h|||..- R N

HEddd-dadan e J_ U _ MLk de-F--dHARRYE -E - --1

\ L

1 I O 1] MO 1149
CE LR EE Bl o I.Illnllllll-\ b=l=F—--F--4 -=-F--+
1] i MHH 61010 K 11 I
8 4

=3

c
i S A PSR 1) I I N | U 418 1 O )
L S =y |1 I S S 411 3 I O EOG IO

I

50
{45)

10000

HC-FF serise

{200W or less)

Note: Values within parentheses

in the graph are those in

100
10

[s] awn uoneiadp

the low acoustic noise mode.

200
(180)

300
(270)

100
(90)

-1 - R R uift B
- s o
(RS - O 74000 I R
R 17 Sl
0 1 76
A7 1 1 Nl
Lt M
man (S RS AN

A LY _—

T 371" 17
1 - [ . 4@ 4oL ] -4--
o A [P mv -t 14 -]-4--
e ﬂ R ITERR

10000

HC-FF serise

(300W or more}

Note: Values within parentheses

1000

in the graph are those in

100

[s] swn uoneisdoy

the low acoustic noise-mode.

10

Load ratio [%]
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14. CHARACTERISTICS
L ]|

14.2 Power Supply Equipment Capacity and Generated Loss

(1) Amount of heat generated by the controller
Table 14.1 indicates controllers' power supply capacities and losses generated under rated load. For
thermal design of an enclosure, use the values in Table 14.1 in consideration for the worst operating
conditions. The actual amount of generated heat will be intermediate between values at rated torque
and zero torque according to the duty used during operation. When the servo motor is run at less than
the maximum speed, the power supply capacity will be smaller than the value in the table, but the
controller's generated heat will not change.

Table 14.1 Power Supply Capacity and Generated Heat Per Controller at Rated Output

Power Supply Controller-Geenerated Heat [W] Area Required for Heat Dissipation
Controller Servo Motor Capacity [kVA] | Atrated torque { With servo off m7 (1]
HA-FF053 - 13 0.3 40 30 0.8 8.6
MR-H10ACN HC-UF13 0.3 40 30 0.8 8.6
HC-MF053 + 13 0.3 40 30 0.8 8.6
MR-H20ACN o ras 0.5 40 30 0.8 8.6
HC-MF23 0.5 40 30 0.8 8.6
HA-FF33 0.7 50 30 0.9 9.7
MR-BAOACN I FFa3 0.9 50 30 0.9 9.7
HO-UF23 0.5 40 30 0.8 8.6
HC-MF43 0.9 55 30 1.0 10.8
HA-FF63 1.1 55 30 1.0 10.8
ME-HE0ACN HA-8F52 - 53 1.0 55 30 1.0 10.8
HC-UF43 0.9 55 30 1.0 10.8
HC-MF73 1.3 65 30 1.2 12.9
HC-SF81 1.5 65 30 1.2 12.9
MR-HI00ACN o = SF102 - 103 17 65 30 1.2 12.9
HC.UF72 - 73 1.3 65 30 1.2 12.9
HC-SF121 2.1 105 35 2.0 21.5
HC-SF152 - 153 2,5 105 35 2.0 21.5
HC-SF201 - 202 - 203 3.5 105 35 2.0 21.5
MR-H200ACN  [11eTr103 1.7 105 35 2.0 215
HC-RF153 2.5 105 35 2.0 21.5
HC-UF152 2.5 105 35 2.0 21.5
HEC-SF301 48 145 35 2.7 29 1
- HC-SF352 - 353 5.5 145 35 2.7 29.1
MR-H350ACN . e RF203 3.5 135 35 2.5 26.9
HC.UF202 3.5 145 35 2.7 29.1
HC-8F502 7.5 210 40 4.0 43.1
HC-RF353 5.5 145 35 ‘ 2.7 29.1
MR-H500ACN |HC-RF503 7.5 210 40 4.0 43.1
HC-UF352 5.5 210 40 4.0 43.1
HC-UF502 75 210 40 4.0 43.1
MR-H700ACN {HC-SF702 10.0 320 45 6.0 64.6
MR-H11KACN |HA-LH11K2 16 540 57 10.0 107.6
MR-H15KACN |HA-LH15K2 29 660 68 13.0 139.9
MR-H22KACN |HA-LH22K2 33 870 82 16.0 172.2

Note: 1. Sufficient heat-related capacity (kVA) values are indicated in Table for the power supply. However, since instantaneous power 2
to 2.5 times higher than the rated will be required for servo motor acceleration, use a power supply with small voltage
fluctuation which will provide the voltage within the permissible voltage fluctuation at the terminals of the controller.

Note that the power supply capacity will vary according to the power supply impedance.
2. Refer to Table for the current capacity of the power supply.
. When using multi-axes, add the power capacity per axis.
4. Heat generated during regeneration is not included in the controller-generated heat. To caleulate heat generated by the
regenerative brake option, use Equation 15.1 in Section 15.1.2.

14- 3
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14. CHARACTERISTICS

(2) Heat dissipation area for enclosed controller
An enclosure or control box for the controller should be designed to operate at the ambient temperature
of 40°C (104°F) within a temperature rise of 10°C (50°F). (With a 5°C (41°F) safety margin, the system
should operate within a maximum 55°C (181°F) limit.) The necessary enclosure heat dissipation area
can be calculated by Equation 14.1:
P
AT (14.1)
where, A : Heat dissipation area [m?]
P :Loss generated in the control box [W]
AT : Difference between internal and ambient temperatures [°C}
K :Heat dissipation coefficient [5 to 6]
When calculating the heat dissipation area with Equation 14.1, assume that P is the sum of all losses
generated in the enclosure. Refer to Table 14.1 for heat generated by the controller. "A" indicates the
effective area for heat dissipation, but if the enclosure is directly installed on an insulated wall, that extra
amount must be added to the enclosure's surface area.
The required heat dissipation area will vary wit the conditions in the enclosure. If convection in the
enclosure is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement
of the equipment in the enclosure and the use of a fan should be considered.
Table 14.1 lists the enclosure dissipation area for each controller when the controller is operated at the
ambient temperature of 40°C (104°F) under rated load.

A=

(Outside) {Inside}

Temperature

/ Air flow

Fig. 14.1 Temperature Distribution in Enclosure

When air flows along the outer wall of the enclosure, effective heat exchange will be possible, because the
temperature slope inside and outside the enclosure will be steeper.

(3) Fitting of the controller (MR-H200ACN or more)
When mounted with the heat sink outside mounting attachment {option), the controller can dissipate
generated loss directly to the outside of a control box. This method can reduce the heat dissipation area
of the control box since 45 to 55% of the generated loss given in Table 14.1 is dissipated to the outside of
the enclosure. For details of the heat sink outside mounting attachment, refer to Section 15.1.9.
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14. CHARACTERISTICS

14.3 Dynamic Brake Characteristics

When an alarm, emergency stop or power failure occurs, the dynamic brake is operated to bring the servo
motor to a sudden stop. Fig. 14.2 shows the pattern in which the servo motor comes to a stop when the
dynamic brake is operated. Use Equation 14.2 to calculate an approximate coasting distance to a stop. The
dynamic brake time constant t varies with the servo motor and machine operation speeds. (Refer to Fig.
14.3 and Table 14.5.)

Emergency stop(EMG) ON ’
gency stop OFF

Time constant ©

Vo
Machine speed

| te I Time

Fig. 14.2 Dynamic Brake Operation Diagram

Vo JL
Lmax— 50 .{teq.fc[l.;_ JM]} .......................................................... (142)
L max : Maximum coasting distance *erpfserm e dviatsicenattestsnetacccianrssssnrrons [mm] [m]
VO . Machine rapid feedrate ................................................... [mmjmin] [injmin]
J W : Servo motor inertial Moment ~o - oottt st [‘kg . Cm2] [OZ - in2]
JL : Load inertia moment converted into equivalent value-on servo motor shaft - -- - - [zg - cm?]foz - in?]
T - Brake time constant (Fig' 14.53 * Table 144) ............................................... [S]
te : Delay tlme of Control Section (Flg. 14'2) ................................................... [S]
(There is internal relay delay time of about 30ms.)
0.05
00471

HA-LH15K2
003

HA-LH502

0.02¢

HA-LH22K2 HA-LH302,202

Brake time constant 1 [s]

0.01

HA-LH152

HA-LH102
. HA-LH52

0 500 1000 1500 2000
Speed {r/min]

a. HA-LH Series
Fig. 14.3 Dynamic Brake Time Constant 1
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0.035000
0.005000
0.004500 0.030000 |
HA-FF43
0.004000
— @  0.025000
B oo0s00 HC-MF73 % HA-FF63
- =
§ 0.003000 HA-MF23 2 0020000
2 5 HA-FF23
8 o.oozs00 °
g E  ootso00f
£ 0002000 by
3 3
g 0.001500 B 0010000}
0.001000
0.005000 }
0.000500 HC-MF13 :
HC-MF053 | HA-FFOS'S
0.000000 0,000000 et
0 500 100015000 20002500 3000 0 500 10001500 2000 2500 3000
Speed [r/min] Speed [r/min}
b. HC-MF Series c. HA-FF Series
©0.040000
0.035000Q
0.035000
HC-SF121
0.020000
0.030000 HC.SF 02HC-SF202
@ -SF7
= HC-SF201 o
% 0.025000 *E 0.025000
£ h
i = 5
2 0020000¢ 8 o.020000
8 o
@ £ HC-SF52
E 0015000% é 0.015000
2 [
® @
& o.o0too0af 0.010000
HC-SF301
HC-SF152
0.005000 0.005000
HC-SFg1 HC-SF102
0000000360 400 600 800 1000 00000009 500 1000 1500 2000
Speed [1/min] Speed [r/min]
d. HC-8F1000r/min Series e. HC-SF2000t/min Seties

Fig. 14.4 Dynamic Brake Time Constant 2
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]

0.016000
0.120000
0.014000
0.100000r 0.012000
_ HC-SF203 w i
2 v
Y 0080000} T 0010000
< b
g 2 HC-RF353
[ " g -
S oo ] HC-SF353 3 0.008000 HC-RF503
o E
E @ 0.008000
& $
g 0000 & HC-RF103
a1 0.004000
HC-SF103 HC-RF153
- 0.020000 0.002000
HC-RF203
HC-SF153 o
o 0 560 10‘0015‘00260025:003000 o 0 500 1000 1500 2000 2500 3000
Speed [r/min] Speed [r/min]
f. HC-SF3000r/min Series g. HC-RF Series
0.08
0.07 |
0.050000
2 006 0.045000
E 0.040000
] 0.05 =
§ = (C0l035000
@ g
£ 0.04 £ 0.030000
= [
@ HC-UFa3s2 = HG-UF73
£ 0.03 HO-UF502 8 0.025000
@ £ “0.020000
o
0.02 % 0.015000 MC-UF23
(54} -
HC-SF202 £.010000 HC-Ur43
0.01
0.005000 ¥
0 L s . 0.000000 HC-UF13
0 500 1000 1500 2000 ) 0 500 1000 1500 2000 2500 3000
Speed [r/min] Speed {r/min]
h. HC-UF2000r/min Series i. HC-UF3000r/min Series

Fig. 14.5 Dynamic Brake Time Constant 3

[Dynamic brake’s permissible load inertia moment]
If the dynamic brake is operated at the load inertia moment above the corresponding value indicated in
the following list, the brake resistor in the controller (external brake resistor for 11kW or more) may burn
out. If the value is exceeded, contact us.

Controller JLAIM
MR-H10ACN to MR-H100ACN 30 times
MR-H200ACN 20 times
MR-H350ACN to MR-HT00ACN 10 times (Note)
MR-HI11KACN to MR-H22KACN 30 times

Note: 15 times for the HC-SF series.
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14. CHARACTERISTICS

14.4 Encoder Cable Flexing Life

The flexing life of the cables is shown below. The flexing life of the cables is shown below. This graph gives
caleulated values. Since they are not guaranteed values, provide a little allowance for values.

1x108 a
5x107 /Lk

1% 107
5x 10° / a: MR-HSCBLOM

MAR-JCCBLOM-H

/ MR-EN1CBLOM-H
1x 106 /

5x105 / b: MR-JCCBLOM-L
1x10%

5x 104

Flexing life [times]

1x 104
5x103

L=

—‘/

4 7-10 20 40 70100 200

1x 108

Flexing radius [ram]
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15. OPTIONS AND AUXILIARY EQUIPMENT

15. OPTIONS AND AUXILIARY EQUIPMENT

« Before connecting any option or auxiliary equipment, make sure that the charge
AWARNING lamp is off more than 10 minutes after power-off, then confirm the voltage with a
tester or the like. Otherwise, you may get an electric shock.

« Use the specified auxiliary equipment and options. Unspecified ones may lead to a
fauit or fire.

/N CAUTION

15.1 Options

15.1.1 Parameter unit

One parameter unit (MR-PRUO1A) is required to use the MR-H-ACN. It displays parameter settings, test
operation and alarms. Use it with the parameter unit cable (MR-PRUCBLOM).

(1) Outline drawing

12 7 . .
(0.472) {0.276) 0.787) [Unit: mm {in}]
—
o SN X/ ‘1’“’ &t éo T (Bw
] B
wwe I e I = T e g E *
m) tdindl 2 :
5 | OO O ! ;
cood : ;
ooon g :
S : {Note)
-+ oLl | 1| o L$ : <>?J 2-M3 (0.118)
| 70(2756) | K 20 Screw
! ‘ Effective depth
4.5(0.177)

Note: The length of the mounting screw selected should not exceed the
effective depth of the parameter unit mounting screw.

{2) Panel cutting dimensions
The following dimensions assume that the parameter unit is installed on a panel or the like.

8 [Unit: mm {in})
{0.315), , 20(0.787)
Panel cut__;:‘d_'l 2-04 {0.157) hole
945)
area \—-‘_'_H--L-J i /
S : : P ——
Sl [ |
Og e~ L :
Blall | i !
-~— ¥ 5 [ —
a| 1 1 | g
3 ) L} ‘.Q
LT S W =3
' L.
! ; | =
i
! Fea) ; 1- b
A — 1. 7
40 (1575)
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T

{3) Parameter unit cable
Used for connection of the parameter unit and MR-H-ACN.

Model: MR-PRUCBL%M

Symbol| Cable Length [m (ft)]
1 1 {3.281)
3 3(9.843)
5 5 (16.404)

[Unit: mm {in)]

Parameter unit side

Serve amplifier side 20 16.5
(0.787) (0.65
5 3 5 b Cable name < >

g = T o

=l |3 Uiﬂﬂ = = &

[ ! ol

—) @ ] \ | @

R

e ¥| e 3 185 16.5
18 (0.709) 36 (1.417) £ (0.728) (0.65)
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15. OPTIONS AND AUXILIARY EQUIPMENT

15.1.2 Regenerative brake options

/\CAUTION

« The specified combinations of regenerative brake options and controllers may only

be used. Otherwise, a fire may occur.

(1) Combination and regenerative power
The regenerative power values listed below are not the permissible power values of the resistors.

Regenerative Power [W]
Controller Built-in Regenerative | MR-RB013 | MR-RB033 | MR-RB32 MR-RB34 {Note) MR-RB54
Brake Resistor {520 [52Q] 400 [260] [26€]
MR-H10ACN None 10 30
MR-H20ACN None 10 30
MR-H40ACN 50 300
MR-HE60ACN 50 300
MR-H100ACN 80 300
MR-H200ACN 80 300 500
Note: Always install a cooling fan.
Regenerative Power {W]
Controller Built-in Regenerative | MR-RB30 MR-RB31 MR-RB50 {Note) MR-RB51
Brake Resistor [1362] [6.742] [13Q] [6.70Q]
MR-H350ACN 130 300 500
MR-H500ACN 130 300 500
MR-H700ACN 170 300 500
Note: Always install a cooling fan.
Regerierative Fower [W]
Controller {Note) Extemnal Regenerative MR-RB6E5 MR-RB66 MR-RB67
Brake Resistor (Accessory) [86] [502) [4<3]
MR-H11KACN 500 (800) 500 (800)
MR-H15KACN 850 (1300) 850 (1300)
MR-H22KACN 850 (1300) - 850 (1300)

Note: Values in parentheses assume the installation of a cooling fan.

(2) Selection of the regenerative brake option

(a) Simple selection method
In horizontal motion applications, select the regenerative brake option as described below:

When the servo motor is run without load in the regenerative mode from the running speed to a
stop, the permissible duty is as indicated in Section 5.1 of the separately available Servo Motor
Instruction Manual.For the servo motor with a load, the permissible duty changes according to the
inertia moment of the load and can be calculated by the following formula:

permissible duty for servo motor with no load (value indicated in Section 5.1 of the Servo Motor Instruction Manual}
(m+1)

Permissible duty =

2
tedspeed
ratedspee ] ftimes/min]

X
running speed

where m = load inertia moment/servo motor inertia moment

From the permissible duty, find whether the regenerative brake option is required or not.
Permissible duty < number of positioning times [times/min]
Select the regenerative brake option out of the combinations in (1) in this section.

15- 3
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I ——————

(b) To make selection according to regenerative energy
Use the following method when regeneration occurs continuously in vertical motion applications or
when it is desired to make an in-depth selection of the regenerative brake option:
1) Regenerative energy calculation
Use the following table to calculate the regenerative energy.

B
§ tf {1 cycle)
5 |Jue\"°
@ o +
- % g Down /| Time
B S g 1 1z .t:.l
FI’[C[IOI‘I 8 w K'Tps.ai (Tpsdi ‘Tpsﬂ psd2
torque 5 (+) 1)
= [0] P
Te é 2 |m\(Driving) &
T > S 2) 4) ,8_)/
Tu E "
U Iy
é (Hege%’erative) 7

T

Formulas for Calculating Torque and Energy in Operation

Regenerative Power | Torque Applied To Servo'Motor [N O m} Energy [J]
+ -
1 7,2 MLt ) Mo L ryete | [Bim 2227 No Ty - Tow
9.55x10°  Tpsa1 2
2) Te=Tu+ Ty E2=0.1047 - No-Tz - 1
gy, +Ip) ' No 1 0.1047
Py= . +Tu+Tr  [Ea= + No* Ts - Trsa1
3 9.55x10% "~ Tpaal 2
4), 8) Ta=Tu E+20 (No regeneration)
Jp, +Jp) - N 1
5) Ts= (L M)40 - Tu+ Tr E5=M'NO'T5'TPm
9.55%10% I/ “Tpsay 2
6) Ts=Tu+Tr He=0.1047 - No - T¢ - t3
+ N
7 1= YL+ Iu) ol e (7= 2207 o Ty Tew
9.55x10%°  Tpsdg
Sum total of regenerative energies I Sum total of negative energies in 1) to 8)

2) Losses of servo motor and controller in regenerative mode
The following table lists the efficiencies and other data of the servo motor and controller in the

regenerative mode.

Controlter Inverse Capacitor Controller Inverse Capacitor
Efficiency [%] Charging {J] Efficiency [%] Charging [J]
MR-HI0ACN 55 g MR-H350ACN 90 30
MR-H20ACN 70 9 MR-H500ACN 90 45
MR-H40ACN 85 9 MR-H700ACN 90 70
MR-H60ACN 86 9 MR-H11KACN 80 120
MR-H100ACN 80 15 MR-H15KACN 80 180
MR-H200ACN 85 25 MR-H22KACN 90 250

Inverse efficiency (n)  :Efficiency including some efficiencies of the servo motor and controller

when rated (regenerative) torque is generated at rated speed. Since the
efficiency varies with the speed and generated torque, allow for about 10%.
Capacitor charging (Ec) :Energy charged into the electrolytic capacitor in the controller.

15- 4



15. OPTIONS AND AUXILIARY EQUIPMENT
]

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies by

the inverse efficiency to calculate the energy consumed by the regenerative brake option.
ER[J]=n'Es-Ec

Calculate the power consumption of the regenerative brake option on the basis of single-cycle operation

period tf [s] to select the necessary regenerative brake option.
PR [W] = ER/tf ................................................ (131)

(3) Parameter setting
When using the regenerative brake option, set parameter No.2 according to the regenerative brake
option used.

Parameter No. 2

[LIT]

T Regenerative brake option selection

0: Set 0 when the servo amplifier of less than 11kW capacity has no
external option or when the servo amplifier of 11kW or more uses the
supplied regenerative brake resistor or regenerative brake option

1:FR-RC,FR-BU model brake unit

2:MR-RBQ13

3:MR-RBC33

5:MR-RB32

6:MR-RB34

7:MR-RB54

8:MR-RB30

9:MR-RB50

B:MR-RB31

C:MR-RBS1

E: When the servo amplifier is. 11kW, or mare and the supplied
regenerative brake resistor or regenerative brake option is cooled by a
fan to increase its capability

(4) Connection of the regenerative brake option
The regenerative brake option will'generate heat. of about 100°C. Fully examine heat dissipation,
installation position, used cables, etc. before installing the option. For wiring, use fire-retarding cables
and keep them clear of the regenerative brake option body.

Always use twisted cables of max. 5m (16.404ft) length for connection with the controller.
(a) MR-H10ACN - MR-H20ACN
This controller does not have the built-in regenerative brake resistor.
py Controller
—

c

MR-RBL]] /
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PERmme e e e e

(b) MR-H40ACN to MR-H700ACN
When any of the MR-RB50 to MR-RB54 is used, the regenerative brake option must be forcibly

cooled by the cooling fan.

Controller

S8 wrs

=
Q

o

Operation ready

\_~ N1

Aemove internal resistor.

Hegenerative

~_brake option

! Note

Fan
Note: When the MR-RB5H is used, coal it forcibly by the cooling fan (1.0m2/min, about 192},

When the regenerative brake option is used, disconnect the cables from the regenerative brake
resistor terminals (across CG-P) in the controller and fix them to the area provided at the opposite
side on the front cover as shown in the figure below.

Accessory screw

(=7
\"O
i 7
R Accessory|
I sorew
WA
\ —-—-—-—._ o

For the MR-RB50, MR-RB51 or MR-RB54, install the cooling fan as shown.

fUnit ; mm(in)]
m ' Fan installation screw hole dimensions
—— s, Top 2-M3 screw hole
{for fan installation)
Fan Terminal biock Depth 10 or less
t 3 I: / {Screw hole already
v N B _ machined)
@ Il . ! Thermal relay L r\ &)
— T T
\ (22 %
=] ‘_\
Bottom O o /: M 25 |
E\\ AR RN W SN i

- . . - \nstallati o Recommended fan:
Vertical Horizontal instaliation “\Installation surface Toyo Denki's TL396A or equivalent

installation



15. OPTIONS AND AUXILIARY EQUIPMENT
L |

(C)MR-H11KACN to MR-H22KACN{(when using the supplied regenerative brake resistor)
When using the regenerative brake resistors supplied to the controller, the specified number of
resistors (4 or 5 resistors) must be connected in series. If they are connected in parallel or in less
than the specified number, the controller may become faulty and/or the regenerative brake resistors
burn. Install the resistors at intervals of about 70mm. Cool the resistors with fans to increase the
regenerative capability.
Controller

(Note} Series connection

Fan

Note: The number of resistors connected in series depends on the resistor type.

Regenerative Number
Controller ¢ ) Regenerative Power (W) Resistance ({2} Of
Brake Resistor .
Resistors
MR-H11KACN GRZG400-2Q 600 800 8 4
ME-HI5KACN GRZG400-1Q 600 1300 5 5
MR-H22KACN GRZG400-0.8Q 600 1300 4 5

DYMR-H11KACN-P90 to MR-H22KACN-P90 (when using the regenerative brake option)

Cooling the regenerative brake option with fans improves regenerative capability.

Controller

Regenerative brake option

Configure up-a-circuit which
shuts off main circuit power

when thermal protector

7
Themal protector
Opens G3-G4 at 10045°C.

operates.
Controlier Regen.‘erative Brake Resistor (Q) (!\Iote) Hegenerati\.rfa Power
Option Model Without Fans With Fans
MR- MR-RB65 8 500 800
HI1KACN
MR- MR-RB66 5 850 1300
H15KACN
MR- MR-RB67 4 850 1300
H22KACN

When using fans, install them using the mounting holes provided in the bottom of the regenerative

brake option.
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MR-RB65-66:67

2 cooling fans
(10m3/min [192)

TE1

Mounting screw EE

4-M3 (0.118)
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(5) Outline dimension drawings

MR-RBO13 - MR-RB033

&J hole Regene- Variable Dimensions {[mm(in}]
rative Weight
C oH Brake A B c D E F G H J | Ikgllb)]
Option
I I MR- | 110 | 101 | 85 18 35 16 | 45 18 | 32 0.1
._:g r i D w RBO013 | (433D ] 2.979) | (3.346) | 0.709) | (1.378} | (0.63) | (0.177) | (0.709) | (0.226) | (0.22)
u MR- | 102 | 1737 152 | 28 54 22 6 26 | 3.2 0.2
B |"I- G RB033 | (7.559) | 6.811) | (5.984) | (1.024) | 2.126) | (0.866) | (0.236) | (1.024) | (0.126) | (©.441)
‘ A . D
MR-RB30 - MR-RB31 - MR-RB32 - MR-RB34
79 (3.11) [Unit : mmgin)] Regenarative;  Weight
" Brake Option [kg(lb)]
§ | MR-RB30
A ki MR-RB31 29
3T D MR-RB32 (6.393)
Terminal (& | MR-RB34
block ¢ fil
72716 |
32 (0.126 16 (0304~ ].901(3.543)
318 {12.52) |17 0.669) 100 (3.937)
MR-RB50 - MR-RB51 * MR-RB54
7'XA4 Slot) ¥ {Unit : mm(in)) Regenerative | Weight
\\ Brake Option [kg(Ib}]
Terminal N I: MR-RB50 56
L Xblock o 0| MR-RB51 '
28 W (12.346)
MR-RB54
3 1 ]
2.3 (0.091) 7(0.276) j|,
» 12{0.472) 1 116 (4.567)
200 (7.874) | | 17 (0.669) “TT728 (5.939)
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MR-RB65 - MR-RB66 - MR-RB67
{Unit : mm(in)]

3 3
2-410 (0.394) 8 =
mounting hole =
F\' @,
P ! k4 3 ﬂ.
] ] ¥
!
i
%] B8] ®]
° I o o |
1 § -é— Br-
| g8 ¥
I
TE1
O I | 11' o) I |
- r 1
10 (0.394) —
230 9055 g o 2.3 {0.091) le—
. 260{10.288) | % - 215 (8.465)
230 (8. 055) § 3

__ﬂT__#

GRZG400-20 - GRZG400-1Q - GRZG400-0.8Q (standard accessories)
/O3B

Terminal block

o

j

(3.11)

H0575
& |79

384 (15.118) *H‘_g 0.354
| =1
410 (16.142)
[4 | ot 20 P
{1.575)

15- 10

Regenerative| Weight

Brake Option {kg(Ib)]
MR-RB65 10(22.0486)
MR-RB66 | 11(24.251)
MR-RB67 11(24.251)

[Unit : mmin]
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e

15.1.3 Brake unit

The brake unit is the integration of the regenerative control and resistor and is connected to the bus
(across P-N) of the controller. As compared to the MR-RB regenerative brake option, the brake unit can
return larger power. Hence, use the this brake unit when the MR-RB cannot provide sufficient
regenerative brake capability.

(1) Connection example for use of brake unit

Controller

No-fuse breaker

NFB Servo motor

Power supply

PR P
(Note 1)
HA
—
. HB Alarm THY
Q. C—0
HC output
[ LHC THe
THS
FR-BU brake unit FR-BR resistor unit

Note: 1. Make up the external sequence to switch the power off when an alarm occurs or when the thermal relay is actuated.
2. The cables of the resistor in the controller across P-C must be disconnected.

The cables between the controller and brake unit and between the resistor unit and brake unit should
be as short as possible. The cables longer than 5m should be twisted. (If twisted, the cables must not be
longer than 10m.)

The cable size should be equal to or larger than the recommended size. See the brake unit instruction
manual. You cannot connect one set of brake unit to two controllers or two sets of brake units to one
controller.

Controller Controller
Brake unit Resistor unit Brake unit Resistor unit
P P =] p pl Twist. |5 pl Twist. |5
5m (16.404ft)  5m (16.404%) 10m {32.808ft) 10m (32.8084t)
or less or less or less or less
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{2} Outside dimensions
+ Brake unit (FR-BU)

[Unit : mmgin})]

K
s -y
D‘HJ—_I & X 1
_ £-=-H o)
Control circuit Operation <
terminals display 05|00
Main circuit \‘ZI .H:_'_' :.'.'..]H]_
terminals b i 1 O B e
2] R |
E | AAEERES L———'lc
e—So e
Note: Ventilation ports are provided in bath side faces and top face. The bottom face is open.
Brake Unit Approx.
D
Mode A AA B BA ¢ E EE K F 1 Weight [ig(ib)]
FR-BU-15K 100 60 240 225 128 6 18.5 6 48.5 7.5 2.4
3.937) | (2.362) | (9.446) | (10.039}| (5.039) | (0.236) | (0.728) | (©.236) | (1.909) {0.295) (5.291)
FR-BU-30K 160 90 240 225 128 6 33.5 6 78.5 7.5 3.2
6.299) | (3.543) | (9.448) |(10.039)] (5.039) | (0.236) | (1.319) | (0.236) | (3.091) {0.295) (7.055)
FR-BU-55K 265 145 240 225 128 B8.5 6 7.5 5.8
(10.433) | (5.709) | (9.4486) {(10.039)| (5.039) {2.303) | (0.236) (0.295) (12.787)
+ Resistor unit (FR-BR)
{Unit : mm{in)]
. /_24’0_ l w| @
S F =1
I o
3 =
Control circuit = (Note) ag
terminals - ol o
Main circuit g § ﬁ
terminals — +FR-BR-55K
_+_ | Two eye bolts are provided
EQ JILIEE ™ {as shown below).
(E), [I= AALS (0.197) )| 1 (E) &
g
204 2
il - Eye bolt (g.n31) =
= (8.031) 3
i1 ~y
Cle l t f -

| [
A5 (0.167)

33(1.299

Note: Ventilation ports are provided in both side faces and top face. The bottom face is open.

Resistor Approx.
Unit Model A AA B BA BB c D E EE K F Weight
[kg(Ib)]
FE.-BE- 170 100 450 432 410 220 6 35 6 1.6 20 15
15K {6.693) (3.937) (17.717) | (17.008) } (16.142) (8.661) (0.236) (1.378) (0.236) (0.063) (0.787) {66.139)
FR-BR- 340 270 600 582 560 220 10 35 10 2 20 30
30K (11.389) (10.63) (22.622) | (22.913) | (22.04T) {8.661) {0.394) (1.378) (0.394) {0.079) {0.787) (33.069)
FR-BR- 480 410 700 670 620 450 12 35 12 3.2 40 70
55K (18.898) { (16.142) | (27.559) | (26.378) | (24.409) § (17.717) (0.472) (1.378) {0.472) (0.126) (1.575) | (154.323)
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POINT

¢ The brake unit and resistor unit of other than 200V class are not applicable to
the controller.

+ The brake unit and resistor unit of the same capacity must be combined. The
units of different capacities may result in damage.

s The brake unit and resistor unit must be installed on a vertical surface in the
vertical direction. If they are installed in the horizontal direction or on a
horizontal surface, a heat dissipation effect reduces.

¢ The temperature of the resistor unit casing rises to higher than 100°C. Do not
cause cables and combustibles to make contact with the casing.

15- 13
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15.1.4 Power return convetter

(1) Selection
The characteristics in the figure are common to all units of the FR-RC. The converters can continuously
return 75% of the nominal regenerative power. They are applied to the controllers of the MR-H350ACN

or more.

Nominal = , .
Model Regenerative Controller 2 500 E
Pawer (kW) g 300 f
MR-H350ACN § 200 P
FR-RC15 15 to g %’%
MR-H700ACN 'g 100 ﬁ%
MR-H11KACN = 3
FR-RC30 30 MR-H15KACN 2 50 2
FR-RC55 56 MR-H22KACN g 30 -
£ 20
© 0 50 75 100 150

Norminal regenerative power (%)

(2) Connection example

Controller
NFB MC
—0 c"| v}
200 to 230VAC S L
power supply .
—0 o
(Note)
Always remove wiring of
built-in regenerative brake
A resistor across P-C.
RODY output & B
A/L1 © C
Alarm output
Sis/L2 P
Lot
Power return converter
FR-RC
(Note) FR-RC Operation ready
' | RAZ EMG  OFF _ION

| g ¢ |BA
i e | C O tﬂ:c‘ alo l Z MCY @ I
- | e o

Note: To improve the input power factor or when connecting two or more
FR-RC's to the same power transformer, install the power factor
improving reactor (FR-BAL} in the dotted area.
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15. OPTIONS AND AUXILIARY EQUIPMENT

(3) Outside dimensions of the power return converters
fUnit : mm(in)}
Mounting foot (removable}

2-¢D hol
$D hole ww Mounting foot \
- mavable Ty 4]

Rating ptate J

Front cover °
~ Zlm| window

Coocling fan

B‘_ Display
PV~ panel

— K

>
EE ~»ie
iy

Heat generation area outside mounting dimension

Approx.
Modet A AA B BA C D E EE K F Weight [kg(Ib)]
FR-RC-15K 270 200 450 432 195 10 10 8 3.2 87 19
(10.630) ] (7.874) [ (17.717)1(17.008)| (7.677) | (0.384) | (0.394) | (0.315) | (0.126) | (3.425) (41.888)
FR-RC-30K 340 270 600 582 195 10 10 8 3.2 30 31
(1.3.386) | (10.630) | (23.622) | (22.913) | (1677} [(0.394)5] (0.394) | (0.315) | (0.126) | (3.543) (68.343)
FR-RC-55K 480 410 700 670 250 12 15 15 3.2 135 55
(18.898) [ (16.142) | (27.559) [1(26.378) | @.848)_[C 02472y [P 0501y | (39D | (0.126) | 5.315) |  (121.254)

(4) Mounting hole machining dimensions
When the power return converter/is/ fitted [to a totally 'enclosed type box, mount the heat generating
area of the converter outside the box to provide heat generation measures. At this time, the mounting
hole having the following dimensions is machined in the box.

(AA) (29D hole} {Unit : mm{in)]

e Model A B D
D) 2 412 1
F ! % FR-RC-15K 60 1 0
T
i

P

(10.236) | (16.220) | (0.394)

330 562 10

{Mounting hole) FR-RC-30K (12.992) | (22.126) | (0.394)
|

. 470 662 12

FR-RC-55K

=y L ______ . (18.504) | (26.063) { (0.472)
- E
1
i
1
:
v A {

$ ©

a
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]

15.1.5 External dynamic brake

(1) Selection of dynamic brake
The dynamic brake is designed to bring the motor to a sudden stop when a power failure occurs or the
protective circuit is activated. This brake is contained in the controller of 7TkW or less but is not included
“in the controller of 11kW or more. When this brake is required, refer to the following table and place a
purchase order Set [J1[1{] in parameter No.3.
Note that when the inertia moment of the load is large, the built-in brake in the controller of 7TkWor
less may be used. (Refer to Section 14.3)

Controller Dynamic Brake
MR-H11KACN DBU-11K
MR-H15KACN DBU-15K
MR-H22KACN DBU-22K

{2) Connection example

Coentroller

Servo motor

NFB

Operation ready
RA1 EMG oFF 9N

T

RA1
—0 O

Dynamic brake

16- 16



15. OPTIONS AND AUXILIARY EQUIPMENT

Servo motor rotation

Present
Alarm
(ALM} Absent
ON
Base
OFF
ON
RA1
OFF
Dynamic brake Invalid
Valid
Short
Emergency stop
(EMG) Open

Dynamic brake

a. Timing chart at alarm (ALM} occurrence

15- 17

Coasting

Dynamic brake

b. Timing chart at emergency stop (EMG) validity



15. OPTIONS AND AUXILIARY EQUIPMENT
R

(3) Qutline dimension drawing

[Unit: mm (in)]
S o
[V L
¢ P 1= = —
=11
IR
[ T T
[a4} < ] ] r M i 1
.
& [TI11O & N
() L] - -
\.ﬁ‘ "lhl_—
‘ 5 (0.197) m]‘ ‘
'D| 1003837 D G 123 (0.091)
T T ik
C N . F .
Terminal block
E
(GND) a b 13 14 u \ W
Screw: M3.5 Screw: M4
Approx. Weight Connecticn
Model A B C D E F G
- (kg(IbY] Wire[mm?]
DBU-11K 200 290 140 20 5 170 163.5 2 5.5
(7.874) | (11.417)| (5.512) | (0.787) | {0.197) | (6.693) | (6.437) (4.409) (AWG10)
DBU-15K 250 238 150 25 6 235 228 6 55
DBU-22K | (9.843) | (9.370) | (5.908) | (0.984) | (0.236) | (9.252) | (8.976) (13.228) (AWGI10)
POINT

e Configure up a sequence which switches off the contact of the brake unit after
(or as soon as) it has turned off the servo on signal at a power failure or
failure.

¢ For the braking time taken when the dynamic brake is operated, refer to
Section 14.3.

¢ The brake unit is rated for a short duration. Do not use it for high duty.
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156.1.6 Cables and connectors

(1} Cable make-up

The following cables are used for connection with the servo motor and cther models.

Large setting/display unit

[ ]

obg
ocag
ooig
oo

Personat
computer

Parameter unit

e 1,2)

L

1?{1

Digital switches
[ineezne] Y [ninins] fenien]

T Ted L 20)
Manual pulse gem 21)

15 -

e [—R o
aoo CN4 CN3 :
Operation 22) CN1 CNz |’
pane! E]]__> I
J] TGNTTCN2| |
[[:F 15) |
Controller 14 f M .
-2 &0
Operation 22} : T
panel {:D o
[DJI 15) |
Controller 1@ 14 f

9),10),11),12)
13)

el

T k:ﬂ:D

U

;-\’

19

\EGEQ

5),6) i

| HA-LH11K2
10 22K2 (-EC)

HA-FFOC-UE
HC-SFL

HC-RFO

HC-UFO 20001/min

| HC-MFDO (-UE)

- 8) 3),4) ':gg;g 3000r/min
! ‘_H |
{0 e =]

\ A



15. OPTIONS AND AUXILIARY EQUIPMENT
b

No. Product Name Mode! Description Application
1) Encoder cable | MR-HSCBLEOM Controller side connector Encoder side connector Long flexing
Refer to (2) in this | (Honda Tsushin Kogyo make)  (Japan Aviation Electronics life
section. Connector: PCR-S20FS Industry make)
Cable: PCR-LS20LA1 Plug: MS3106820-295
Cable clamp: MS-3057-12A
2) Encoder cable | MR-EN1CBLOM-H | Controller side connector Encoder side connector Long flexing
Refer to (2) in this | (Honda Tsushin Kogyo make) (DDK make) life
section. Connector: PCR-S20FS Plug: MS3106A20-295(D190) IP65
Cable: PCR-LS20LA1 Cable clamp: CE3057-12A- compliant
3(D265)
Back shell: CE02-20BS-S
) —1]
3 Standard MR-JCCBLOM-L | Controller side connector Encoder side connector Standard
encoder cable | Refer to (2) in this | (3M make or equivalent) (3M make or equivalent) flexing life
section. Connector: 10120-3000VE Housing: 1-172161-9
Shell kit: 10320-52170-008 Connector pin: 170359-1
4) Long flexing |MR-JCCBLOM-H Long flexing
life encoder Refer to (2) in this [Ej H life
cable section,
5) Encoder MR-JSCNS Controller side connector Encoder side connector
connector set (Honda Tsushin Kogyo make) (Japan Aviation Electronics
Connector: PCR-S20FS Industry make)
Cable: PCR-LS20LA1 Plug: MS3106B20-295
Cable clamp: MS53057-12A
] sl
6) Encoder MR-EN1CNS Controller side connector Encoder side connector
connector set (Honda Tsushin Kogvo make) Plug: MS3106A20-295(D190)
Connector: PCR-S20FS Cable clamp: CE3057-12A-
Cable: PCR-LS20LA1 3(D265) ’
Back shell: CE02-20BS-S
1] aill
h Encoder MR-HCNM Controller side connector Encoder side connector
connector set (Honda Tsushin Kogyo make) (3M make or equivalent)
Connector: PCR-S20FS Housing: 1-172161-9
Cable: PCR-LS20LA1 Pin: 170359-1
Cable clamp: MTI-0002
{Toa Denki Kogyo make)
1] L
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No. Product Name Model Description Application
8) Conversion MR-HCN2
connector Controller side U Encoder cable side
9) Power MR-PWCNF [[D Plug: CE05-6A145-25D-B P65
connector set (Daiichi Denshi Kogyo make) !compliant
Cable connector: YS014-9 to 11 | Must be
(Daiwa Dengyo make) used for
10) |Power MR-PWCNS1 [EI] Daiichi Denshi Kogyo make compliance
connector set Plug: CE05-6A22-23SD-B-BSS | with the EN
Cable clamp: CE3057-12A- Standard.
2(D265)
11) | Power MR-PWCNS2 D:]___I Daiichi Denshi Kogyo make
connector set Plug: CE05-6A22-10SD-B-BSS
Cable clamp: CE3057-16A-
2(D265)
12} [Power MR-PWCNS3 I:l:l:l Daiichi Denshi Kogyo make
connector set Plug: CE05-6A32-175D-B-BSS
Cable clamp: CE3057-20A-
1{D265)
13) |Brake MR-BKCN EI:D Plug: MS3106A105L-45(D190)
connector set (Daiichi Denshi Kogyo make)
Cable connector: YS010-5t0 8
(Daiwa Dengyo make)
14) |Junction MR-HTBLOM Junction terminal block side Controller side connector
terminal block | Refer to Section connector (Honda Tsushin Kogyo make)
cable 15.1.7. (Izumi Denki make) Connector: PCR-S50FS
Connector: JE18-501 Cable: BCR-LS50LA
D” i T h
- N
15) Junction MR-TB50 Refer to Section 15.1.7.
terminal block
16) [Parameter MR-PRUCBLIIM
unit cable Refer to Section D —
15.1.1. T
17) | Large setting | MR-PRUBCBLM | Controller side connector MR-PRUO0Z side connector
fdisplay unit|Refer to Section|{Japan Aviation Electronics (Japan Aviation Electronics
cable 15.1.10. Industry make) Industry make)

Connector: DE-9PF-N
Case: DE-C1-J6-S6

Connector: DE-9PF-N
Case: DE-C1-J6-56

~h

L

gt
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No. Product Name Model Description Application
18) |Communicati |MR-HPC98CBL3M | Controller side connector Personal computer side For
on cable Refer to (3) in this | (Japan Aviation Electronics connector connection
section. Industry make) (Japan Aviation Electronics with PC-98
Connector: DE-9PF-N Industry make) personal
Case: DE-C1-J6-56 Connector: DE-25PF-N computer
Case: DB-C2-J9
19y | Communica- |MR-HPCATCBL3M | Controeller side connector Personal computer side For
tion cable Refer to (3) in this | (Japan Aviation Electronics connector connection
section. Industry make) (Japan Aviation Electronics with PC-AT-
Connector: DE-9PF-N Industry make) compatible
Case: DE-C1-J6-56 Connector: DE-95F-N personal
Case: DE-C1-J6-56 computer
20) Digital switch | MR-DSCBLLIM-G
cable ? ﬂ
21) |Digital switch | MR-DSCBLIM
cable D D
22) | Connector set | MR-HCN1 Controller side connector
(Honda Tsushin Kogye make)
Connector: PCR-S50F5
Cable: PCR-LS50LA
23) | CN3 cable MR-H3CBLIM Controller side connector

(AMP make)
Housing: 171822-4
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{2) Encoder cable

= If you have fabricated the encoder cable, connect it correctly.

/N CAUTION

+ Otherwise, misoperation or explosion may occur.

POINT

» The encoder cable is not oil-proof.
¢ Refer to Section 14.4 for the flexing life of the encoder cables.

Generally use the encoder cable available as our options. If the required length is not found in the
options, fabricate the cable on the customer side.
(a) Selection
The following table lists the encoder cables for use with the servo motors. Choose the appropriate
encoder cable according to your operating conditions. The connector sets are also available for your

fabrication.
Standard Encoder Cable Connector Set
Servo Motor Model Use For EN/UL . . R P65
(Note 1) Model Standard Long Flexing Life | P65 Compliance Model Compliance
MR-HSCBLOM ) O MR-JSCNS
HA-LH
HA-LH-EC
HA-FFQC-UE (Mote )
HC-SF
HC-RF
HC-UF2000r/min
MR-EN1CBLOM-H O O o MR-EN1CNS QO
HC-MF MR-JCCBLOM-L O
HC-MF.UE MR-J2CNM
HA-FF MR-HCNM
HC-UF3000r/min MR-JCCBLOM-H O 0]

Note:1 O indicates the eable length: 2, 5, 10, 20, 30, 40, 50 (m).
2 If the IP65-compliant option is used with the HA-FFOC-UE, the protection system (IP54) of the servo motor is not improved.

3 Not oil-proof.

15 -
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P

(b) MR-HSCBLIOM (long flexing life product)
1) Explanation of model name
Model: MR-HSCBL?M

Symbol Cable Length [m}
2 2
5 5
10 ) 10
20 20
30 30
40 40
50 50

2} Connection diagram
Refer to Section 3.3.1 or Section 4.3.1 for the controller side pin assignment.

Controller Encod
nooder connector Encoder connector [T Sigral | [Pin] Signal
Encoder cable Servo motor A MD K
(Optional or fabricated) B | MDR L
C| MR M | CNT
D | MRR N | SHD
CN2 E P
F | BAT R| LG
G| LG s| Ps
50m max. = H T
J
MR-HSCBL2M MR-HSCBL10M to MR-HSCBL50M
MR-HSCBLSM
Controller side Encoder side Controller side Encoder side
Rriaieieieieaiee i ~ 7 Walaieiniebeiaiel ke
MR|4 s I’ — c MR (4 — I' L c
MRR |3 —— "D MRR {3 — = D
p5|7 i l’ — s P5 |7 — t’ — )
LG|1 ) el R LG |1 L S AN
B i N
P58 L |' - P58 = |' =
LG|2 ) ik LG |2 R
o i P5 16 H—f—
i (Note)! ! LG |17 T 7 (Now) ) |
BAT|14 - l’?’ i F BAT |14 L |'7 —+— F
LG|15 R i G LG |15 T — G
splzo0 T L N SD |20 Y Q- N
(10m or less) (10m to 50m)

Note: This wiring is required for use in the absolute position detection system.
This wiring is not needed for use in the incremental system,

When fabricating an encoder cable, use the recommended wires given in Section 15.2.1 and the
MR-JSCNS connector set for encoder cable fabrication, and fabricate an encoder cable as shown
in the following wiring diagram. Referring to this wiring diagram, you can fabricate an encoder
cable of up to 50m length including the length of the enceder cable supplied to the servo motor.
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L |

(c) MR-EN1CBLOM-H (leng flexing life product)
1) Explanation of model name
Model: MR-EN1 CBL%M-H

Symbol Cable Length [m]

2 2

5 5

10 10
20 20
30 30
40 40
50 50

2) Connection diagram
Refer to Section 3.3.1 or Section 4.3.1 for the controller side pin assignment.

Controller
ncoder connector
€ Encoder connector  [Bin[ Signal | [Pin[ Signal
Encoder cable Servo motor Al MD K
{Optional or fabricated) B | MDR L
C MR M | CNT
D [ MRR N | SHD
CN2 Encoder E P
F | BAT 5] LG
G LG s P
50m max; H T
J
MR-EN1CBL2M-H MR-EN1CBL10M-H to MR-EN1CBL50M-H
MR-EN1CBL5M-H
Controller side Encoder side Controller side Encoder side
PS|7 HAA—HS | P57 He—Hs
wh B e L
PR S miImitE
LG|2 = —R LG|2 T
MR |4 ::I’ —HC P5|16 If Co
] t 1 1 i 1 1 ]
MRR 3 t—t— ——D LG (17 ) P
[ [ v fd v
[ [ : : : :
i ool | B ni
BAT|14 EEI./EEF MR|4 Ill ||C
LG 116 7 @ MRR |3 —— D
sDl20 |-y Pl (Note) |
BAT{14 H——f&/—HF
AWG24 used els
{less than 10m) e Vol
sblao [ty
Note: This witing is required for use in the absolute position detection system. a‘gfﬁ?’f 5'-'39‘3;
m to 50m

This wiring is not needed for use in the incremental system.

When fabricating an encoder cable, use the recommended wires given in Section 15.2.1 and the
MR-ENICNS connector set for encoder cable fabrication, and fabricate an encoder cable as shown
in the following wiring diagram. Referring to this wiring diagram, you can fabricate an encoder
cable of up to 50m length including the length of the encoder cable supplied to the servo motor.
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(&) MR-JCCBLOM-L - MR-JCCBLUOM-H
1) Explanation of model name

Model: MR-JCCBLOM-O

Specifications

Standard flexing life

Long flexing life

Symbol
L
H
Symbol [{Note) Cable Length [m]

2 2
5 5
10 10
20 20
30 30
40 40
50 50

2) Connection diagram

Note: MR-JCCBLOM-H has
no 40 and 50m sizes.

Refer to Section 3.3.1 or Section 4.3.1 for the controlier side pin assignment.

Controller  Encoder cable

CN2|:

MR-HCNS2 Encoder connector

Encoder cable supplied
(Optional or fabricated)  to servo motor

50m max.
MR-JCCBLZM-L MR-JGCBL10M-L, to MR-JCCBL30M-L
MR-JCCBLSM-L
MR-JCCBLZM-H
MR-JCCBLEM-H
MR-HCNS2 Encoder side MR-HCNS2 Encoder side
] T i L ] R
L&l ,| o LG|11 ,| Lo
1 1 1 1 1 1 1 1
P5|20 - { Lt P5|20 o Lo
LGl12 L J o tGl12 e J L
1 1 1 ] ] 1 1 1
P5118 Lo ! : P5|[18 — Lo
LG|2 to1 1 LGle L J -
i Co - O
] [} ] 1 ] 1 L 1
' —1° L —8
MR|7 — 4 — 1 MR|7 - 4 o 1
merlt7 Lt 1o MRR |17 J il
MD|s PPN B P MD |6 I N VY
MDR|16  |iid 5 MDR |16 J s
BAT|9 gt i3 BaT|o - 1. U3
et gy el PN
N ('N\\ot:: L ('Q,te)::
SD|Plate |'#'- =~ e lo SD|Plate |'s'-----+ o9

Note: This wiring is required for use in the absolute position detection system.

This wiring is not needed for use in the incremental system.

15 -
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Encoder connector
Servo molor 1.172169-9 (AMP make)

1 2 3

MR | MRR | BAT

4 5 [

MD {MDR | CNT

7 1 81 9

Ps | LG !SHD

MR-JCCBL10M-H to MR-JCCBLS0M-H

MR-HCNS2
P5|19

Encoder side
7

LG} 11

P5|20

LG|12

P5118

MR|7

\
1
1
N
1
LG|2 L
1
[]
1
1
1

MRR (17

MD|[6

MDR|16

BAT(9

W o b2

LG|1
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e

(e) When using MR-HCNM
Refer to Section 3.3.1 or Section 4.3.1 for the controller side pin assignment. Use the recommended
wires given in Section 15.2.1 and fabricate the encoder cable in accordance with the connection
diagram shown below. In this connection, an up to 50m long encoder cable including the encoder
cable supplied to the servo motor can be fabricated.

Encoder cable supplied

Controlier
to servo motor
Encoder connector
Encoder cable C1eoder connector /. Servo motor -y 12,169’ AMP make)
(Optional or fabricated) i
1 2 3
CN2|: MR |MRR | BAT
4 5 [
i MD |MDR ; CNT
50m max * — ‘ 8 9
- . > Ps | LG | SHD
When using AWG24 When using AWG22
Controller side Controller side
{Honda Tsushin Kogyo make) Encoder side (Honda Tsushin Kogyo make) Encoder side
ps|7 — I’ L7 ps|7 . I( 7
et He LG+ ———
P5la — l’ = P5|8 — |( b
LG12 T VA LG|2 i — .
psfis HAtr ! | Psfe |} |
L.G|17 E E p; 5 E LG{17 i E yi i i
ll ] l 1 1 1 ] 1
i )l =18 Vo —H8
MR|4  H——f———H1 MR |4 1
1 1 I 1 1 ' 1 1 1 1
MRR|3 . . ~ . E 2 MRR|3 . . yi E l 2
P b Ll (Note) |
BAT| 14 L i’ 3 BAT |14 1 !"’ 3
1 1 1 1 1 1 L 1
o I P o A e
V) (Note) . ! Lt [
splao  fyroTTRS *lo splao |y 9

Note: This wiring is required for use in the absolute position detection system,
This wiring is not needed for use in the incremental system.
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{3) Communication cable

POINT I

« This cable may not be used with some personal computers. After fully
examining the signals of the RS-232C connector, refer to this section and
fabricate the cable.

Select the communication cable according to the shape of the RS-232C connector of the personal
computer used. When fabricating the cable, refer to the connection diagram in this section.
The following must be cbserved in fabrication:
» Always use a shielded, multi-core cable and connect the shield with FG securely.
The optional communication cable is 3m (10 ft) long. When the cable is fabricated, its maximum
length is 15m (49 ft) in offices of good environment with minimal noise.

Connection diagram

* MR-HPC98CBL3M » MR-HPCATCBL3M
Personal Controller Perscnal Controller
computer side side computer side side
______ 11T ]FG el T RG

SD| 2 % ’I 5 2 |RXD TXD| 3 pH5—f-—— 2 |RXD
RD| 8 H——f—+{j 3 [TXD = RXD| 2 p——f—q 3 | TXD
?1(837 ——p———] 5 | GND S%}ing AR 5 ] GND
cs| st crs| s 17

DSR|. 6 i

DTR | 4
D-SUB25 pins D-SUB9 pins D-SUB9Y pins D-SUBS pins
{Note)

Note: The PCS8 Notes having the connector of half-pitch 14 pins are also available.
Confirm the shape of the RS-232C connecter of the personal computer used.
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15.1.7 Junction terminal block (MR-TB50)

(1)} How to use the junction terminal block
Always use the junction terminal block (MR-TB50) with the junction terminal block cable (MR-
HTBLOM) as a set. A connection example is shown below:

Controller

Junction terminal biock
MR-TBS50

o | —]

Junction terminal block cable
{MR-HTBLOM)

Ground the junction terminal block cable on the junction terminal block side with the standard
accessory cable clamp fitting (AERSBAN-ESET). For the use of the cable clamp fitting, refer to (3),
Section 15.2.6

{2) Terminal block labels
Use the following labels among the terminal block labels attached to the junction terminal block.
(a) For CN1

hfmlcnlmlum|sc|scIJFSILSPloeclPF]Autlnmlmzlsn}wswlLAILBILlePA[PPB}nss{Lel | |

nnl ss‘ 56 |vm|v1N|90N|S"rPIL5N|cm| zp |sm|m1]sn| LG] op |LAH|LBR[LZHI LGI LG |omln..sp| I l »
(b) For CN11
DIDIDISGSGDIDIDIDODODIDIDl DO | DO | D000 | B0 pijpajor| ol
9]18]19 4110] 3112{14]12[14]16 012141818 21171118
i e e e B A K R e R b el e e e e B B B R R R
{3) Outline drawing
[Unit; mm]
235 .
'| 2-4.5
o — w 1
e i
5y O -
e - — - —— MR-TB50 - s s &=
L e
IIIIIIIIIIIHI{IIIIIIIIIL! o |
EEEENEEEEEEE ™

Terminal screw: M3.5
Applicable wire: 2mm?
Crimping terminal width: 7.2mm max.
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o

(4} Junction terminal block cable (MR-HTBLOM)
{a) Explanation of model name
Model: MR-HTBL?M

Symbol Cable Length {m]

05 0.5
1 1
(b) Connection diagram
PCR-S50FS (controller side) JEIS-501 {junction terminal side}
Signal Name | .
For Ch11]For o | Fin No- jFrmem e Pin No.
VDD 22 — !’ — 1
OG5 [ RD 43 . 7 — P
DIos [ CR 37 bt [’ — 3
56 | 86 ] 17— # e
brig | PPO | 18 |—— f 18
SG_| 5G {47 , 7 ; ©
DITg_|[ NPO [ 19 < - T 7
VDD [ VDD 21 l’ 8
SG 5G 16 7 9
VIND [ ViN 20 l, 10
SG 5G 40 + 11
Doz | SON 12 l’ 12
DA | JFS 14 7 13

DOT4 | ALM 48
OD17 | EMG 46

D12 [o][3] 41 s
D012 | b 42 |’
Di14 DI2 43 7 25

)

DS | ST1 44

DIRE | 512 45 27
Empty _+— Empty

DIo6 G k! e 28

P15H 1 |’ 29
DOI0 | OF 33 7 30
DO00 | LA 4 II 3l
DO01 | LAR 5 7 a2
DO0Z [ LB 3 ]’ 3
DO03 | IBR 7 e 4
D004 | LZ 8 |’ 35
DC05 | LZR g 7 36
DO0E | FPA 31 If 37
bize | & 28 e —| 38
D009 | FPB 32 - 39

D123 LG 30
NisSR | 26
D20 [ OVR 2

£
]

7
p
]

rd

TLAP 27 - 44
% i /

D21 LG 3 33

[ D006

DOo07 23 15
[3][1] 10 — |’ - 4
DI07 LI ey 7 o Y
DIo7 35 f xR
Dlos 36 s 7 T
SD S0 50 * - 50
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L]

15.1.8 Servo Configuration Software

The Servo Configuration software uses the communication function of the controller to perform parameter
setting changes, graph display, test operation, etc. on a personal computer.

{1) Specifications

Iltem Description
Communication signal | Conforms to RS-232C.
Baudrate 19200bps, 9600bps
Monitor Batch display, high-speed display, graph display
Alarm Alarm display, alarm history, data display at alarm occurrence

External IO signal display, function device display, cumulative power-on time display, software
number display, tuning data display, ABS data display

Parameters Data setting, list display, change list display, detailed information display

Jog operation, positioning operation, motor-less operation, output signal forced output

Diagnostic

Test operation 1 step feed operation
Point data Position block, speed block
File operation Data read, save, print
Others help display

Note: On some personal computers, this software may not run properly.

(2) System configuration

(a) Components
To use this software, the following components-are required in addition to the controller and servo

motor:

Model Description

Which contains a 80386 or higher CPU and on which Windows 3.1' 95 runs
{80486 or higher recommended). Memory: 8MB or more, hard disk: 1MB or more, serial port used.

Personal computer

0s Windows 3.1-'95
Display 640x400 or more color or 16-scale monochrome display which can be used with Windows 3.1+ 95.
Keyboard Which can be connected to the personal computer.
Mouse Which can be used with Windows 3.1+ 95. Note that a serial mouse is not used.
Printer Which can be used with Windows 3.1- 95.

MR-HPC98CBL3M-MR-HPCATCBL3M

Communication cable
When these cannot be used, refer to Section 15.1.6(3) and fabricate.

Note: Windows is 2 registered trademark of Microsoft Corporation.

(b) Configuration diagram
Controller

u
Personal computer v

w

Commumcatlon cable

- 4—-—- CN4 CNQEP Servo motor

To HS—2320 connector

W,
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-

15.1.9 Heat sink outside mounting attachment (MR-ACN)

Use the heat sink outside mounting attachment to mount the heat generation area of the controller in the
outside of the control box to dissipate controller-generated heat to the outside of the box and reduce the
amount of heat generated in the box, thereby allowing a compact control box to be designed.
In the control box, machine a hole having the panel cut dimensions, fit the heat sink outside meounting
attachment to the controller with the fitting screws (4 screws supplied), and install the controller to the

control box,

The environment outside the control box when using the heat sink outside mounting attachment should be
within the range of the controller operating environment conditions.

(1) Panel cut dimensions
(@) MR-ACN350 to MR-ACN700

4 & ——

! {Unit: mm (in) ]
| Model AR BA A B Controller
| 117 280 131 265 MR-H2Z00ACN
Square . MR-ACN350 4-5M
hole | (4.606) (11.024) (5.157) (10.433) MR-H350ACN
1= —-—-—-1 o & 100 370 134 356
| MR-ACN500 4-5M MR-H500ACN
: (3.937 (14.567) (5.276) {13.976)
| 170 380 222 360
8 MR-ACNTO0 4-5M MR-H700ACN
| \ (6.693) (14.96D) (8.740) (14,178) ‘
L r
T LT )
AA
A
Panel cut dimensions
(b) MR-ACN11K, MR-ACN22K
[Unit: mm (in) ]
Model A AA AB B BA BB [ Controller
1 : 250 190 230 553 483 523
! MR-ACN11K 4M8 | MR-H11KACN
! (9.849) | (7.480) | (9.055) | (21.772) | (19.016) | (20.591)
! 340 284 308 556 483 483 MR-HI15KACN
' MR-ACN22K 4-M10
Square | (18.386) | (11.181) | (12.126) | (21.890) | (19.016) | (20.709) MR-H22KACN
hole 3
m ! <@
r @@
I
¥y ; _¥
'
l 230 (9.055) ~
A §
v e
Panel cut dimensions =
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(1) Fitting method
() MR-ACN350 (for MR-H200ACN, MR-H350ACN)

N

Attachment

Fit using the assembling screws.
Controller
Attachment

Control box

a. Assembling the heat sink outside mounting attachment b.Installation to the control box

(b) MR-ACN500 (for MR-H500ACN), MR-ACN700 (for MR-H700ACN)

Attachment -

Controller
Fit using the assembling screws.

Controller

a. Assembling the heat sink outside mounting attachment b.Installation to the contro! box

(¢ MR-ACN11K (for MR-H11KACN), MR-ACN22K (for MR-H15KACN, MR-H22KACN)

Attachment

Attachment supplied to
the servo amplifier (Note)

Note: Remove the attachment supplied
and fit it in the specified position,

a. Assembling the heat sink outside mounting attachment b.Installation to the control box
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b

15.1.10 Large setting/display unit (MR-PRUOQ2)

When using the MR-H-ACN in the roll feeding system, the MR-PRUOZ allows status display, test
operation, and reference to point table data. For details of its usage, refer to the installation guide of the
MR-PRUOQ2 large setting/display unit.

Use it with the large setting/display unit cable (MR-PRUBCBLI_IM).

(1) Specification

Item Specification
Model MR-PRU02
Function | Manual operation Jog operation, 1 step feed operation
Status display Current position, Command position, Command remaining distance,
Override, Position block, Command pulse value, Machine speed, Droop
pulse, Torgue limit command voltage, Regenerative load ratio, Effective
load factor, Peak load ratio, Within one-revolution position, ABS counter,
Servo motor speed, Bus voltage
Point table data Reference to position data
speed and acceleration / deceleration time constant
Display 7 segment LED, 2 digits (code) and 7 digits (data)
Environ | Ambient temperature 0 to +55 [°C] (non-freezing)
ment 32 to +131 [°F] {non-freezing)
Ambient humidity 90%RH or less (non-condensing)
storage temperature —20 to +65 [°C] (non-freezing)
—4 to +149 [°F] (non-freezing)
storage humidity 90%RH or less (non-condensing)
Ambient Indoots {no direct sunlight)
Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m/(3280ft) above sea \level
Vibration 5.9 [m/s?] {0.6G} or less
19.4 [ft/s] or less
Cooling method Self-cooling
Installation panel 1.6(0.063),2.53(0.091),3.2(0.126)
thichness [mm{in)]
Weight (g(oz)) 130(4.586)

{(2) Cutline drawing

[Unit: mm (in}}

r w4 o ] - <

MR-PRUO2
“No/

130 (5.118)
®
®
@
®

®0@§ ®
@® ® @) e |
olo101% H
L (OB ~ J
!_ 92.5 (3.642) ,II |—J|_ ‘;2 (ﬁfgg?)

7(0.276)
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(3} Panel! cuttingffitting method

87.5 (3.445) [Unit: mmj

—+ MR-PRUG2

_____

- A
« -
s A
o o
& P
T P @ Spacer
s i ! ., Needed for the panel thickness of 3.2mm.
Panel cutting dimensions ' : Not needed for 1.6 and 2.3mm.
i E ~
b i
Panel thickness: 1.6mm, 2.3mm, 3.2mm -\_LE . @ .
Note that the accessory - .
spacer should be used Y
for 3.2mm thickness. .
Fixture K Scraw
% M4 x 8
{4) Makeup
MR-H-ACN
Cable clamp MR-PRUOZ2
(AERSBAN-BSET) O
1mmax. —
onallil_3 /- I :
Large setting/display unit cable
MR-PRUBCBLLOM
POINT

¢ If noise is generated to malfunction the equipment, use the cable clamp
(AERSBAN-m SET) to suppress noise. Use the cable clamp fixture in
accordance with Section 15.2.6, (3).

{5) Large setting/display unit cable
Used to connect the large setting/display unit and MR-H-ACN.
Model: MR-PRUBCBLOM
T

Symbol| Cable Length L [m (in)]

3 3 (8.843)

5 5 {16.404)
MR-H-ACN side MR-PRUO2 side
Connector : DE-SPF-N Connector : DE-SPF-N
Case  :DE-C1-J6-S6 L ,| Case  :DE-C1-J6-S6
O O

I == ] (B
Q =8 »

O @]
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15.1.11 External Digital display (MR-DP60)

(1} Specifications

Item Specifications
Display Red 7-segment LED, signed 6 digits

P iggibl 1ta

ermissible voltage | ;. le phase, 85 to 253VAC

Power supply fluctuation

Current consumption |Within 200mA

Interface Conforming to RS-422A

Baudrate 4800bps asynchronous

o Bit length Start bit = 1, data bit = 8, parity bit= 1, stop bit =1

Communication

Protocol MELSERVO-H protocol

“cati

Communication Commands dedicated to the MELSERVO-H

commands
Operating temperature range 0°C to +60°C, 90%RH or less, non-condensing
Storage temperature range -5°C to +70°C

(2) Connection example

External digital display

NFB
MC
e OQ]"C R
Power supply AC O"E"b o S
200 to 230V e, ‘
O —OQ\C T - Controller
a1 MR-HOACN MR-DP&0
L—1 L1
S1 L2
L1 ®
CN1 . _
8 Lz — If — TXD
9 LZR : : + : : TXD
4 LA — i’ — RXD
5 |LAR ——— RXD
28 | LG — — LG
50 | sD —— 77 -
(Note 9) 30m max J
i
(3) Terminal layout
Signal Description
R Single-phase, 100 to 230VAC
S power input
B2 & Earth
RXD |Receive signal input
81 RXD Inverse receive .Sig.nal i-nput
W W ) Inverse transmission signal
output
TXD Transmission signal output
P5 5VDC output
LG Control commaon

Note: The 5VDC output is used for the internal control circuit to check voltage, ete. Do not use this terminal to supply voltage to the other

equipment.
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(4) Fitting
[Unit; mm (in)}
For front fitting For internal fitting
g l Square hola & 8 !é
@ 2-65 {0.197), — =3
95 (3.74

Square hole -Q'
2-45 (0.197),
. 141 {5.551) , . (3.74)

150 (5.906) 150 {5.906)

(5) Cutline dimensional drawing

[Unit: mm (in))

f B F -
§
:'__'I bl
TB2 ! 2| &
e Al YU E
H H %\ &
Ll rvice@re ) g @
e 5
| MITSUBISHI Lo mmn - MR-DP&0 JANY ¢
7.5 150 (5.906) 7.5 \ 5
{0295, AP *(0.205)\ 2-94.5 (0.177) fiting hola
ot = -) 2-46.5 {0.256), depth 1
|1 I1
I 1| ]
1 2
v =
=] @
- '3 8 past
seEEES )
—_—Y
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0

15.1.12 Manual Puise Generator (MR-HDPO1)

(1) Specifications

item Specifications

Voltage 4.5 to 13.2VDC
Power supply | Current . 60mA or less

consumption
interface Qutput current max. 20mA for open collector cutput
Pulse signal form A phase, B phase, 2 signals of 90° phase difference

“|Pulse resolution 25P{rev (L00Pfrev after multiplied by 4 in the controller)

Max. speed Mazx, 600r/min instaneously, 200x/min normally
Operating temperature

-10°C to +60°C
range

Storage temperature range |-30°C to + 80°C

(2) Connection example
1) Standard configuration
Supply external power to the manual pulse generator.

Controller
SV = 2L d 1= < CN1
Manual pulse A - T : " PPO | 18
e S SN
B — I" :: NPO 19
= .- J T 5G 17
ESEl 45 i t __sp| s0
U‘ZJ 8 | GND
2) When the option card (MR-H-DO1) is used
Supply power to the manual pulse from the MR-H-DO1.
Controller
CN11
bitt O\O DI20 2
Pulse magnification pit2 »——-—O\O——— DI21 3
SG 17
CN12
P5 7
Manual SV P OP5 9
pulse A s i’ —t PPID| 18
generator ov — | — G | 16
MR-HDPO1 B — l( L NP1D| 19
—+ ) et
T T P5 | 8
H— o E—— LG 11
t S0 | 20
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(3) Terminal layout

Signal

Description

+bto -
12VOV A B +5 to 12V |Power input
0v__[Common for power and signal
A A-phase pulse output
B B-phase pulse output

(4) Installation

(5) Outline drawing

3.6
(0.142) Packingt2.0

].

470 (2,756}

450 {1.969)
960(2.362)
480 (3.15)

_ 16 20
(0.63) (0.787)

15.1.13 Battery (MR-BAT, A6BAT)

[Unit: mmin)]

3-M4 stud L10
P.C.D72 equally spaced

—~lizvovi A B
®

®®®@® 4

\""--.. ! b
[~ o L~
.______% |1 M3 x 6 may only be installed.

sssd [' 4 [7e
(0.35) (0.299)

Used to configure up the absolute position detection system.

15 -

39



15. OPTIONS AND AUXILIARY EQUIPMENT
e e e

15.1.14 6-Digit Digital Switch (MR-DS60)

(1) Specifications

ltemn Specifications
Type MR-DS60A
Number of digits Signal 6-digit BCD
Electrical characteristic 28VDC (0.5A)
Dielectric withstand voltage | 500Vr.m.s

Contact resistance

100m or less

Life

1,000,000 times

Operating temperature range

0°C to 60°C

Storage temperature range

-5°C to 70°C

(2) Connection example

Up to 10 digital swilches

can be installed. TN~
! Overall cable length within20m  [o-c------eeees
« MR-HOACN
10th 2nd 1st
6 digit digital 6 digit digital 6 digit digital
switches MR-DS60 switches MR-DS60 switches MA-DSE0
coNz  cont| M . _ |coNz  CON1j . _|CON2 CONt} __ .. . __ _ CN11 MR-H-D1
IES 9A —— ——1 9A 9A it 9A 9A F—— ——{DQ04| 8
9B 9B —— ——"9B 98 |e-+—— B 98 | ——1DO05| 9
6A 6A |+ —— 6A 6A-|———+ 8A 6A | +—+— DIoo | 10
6B 6B —— —— 6B 68 [————{ 6B 6B [—— ——{DIo1 | 11
7A 7A |—— —— 7A 7A F——++_7A 7A | —— Dlo2 | 12
7B 7B —— 7B 7B =78 78/ = ——DIo3 | 13
4A 4A | ——] . 4A 4A | 4A AA —— DI04 [ 14
4B 48 —— 1B PIoR I T 4B +—— ~——{DI05 | 15
5A 5A —— 5A 5A |-~ 5A 5A ———] DI06 | 34
58 5B :%F:I 58 58 | J-s-—tiat (5B 5B :+ 1 DIO7 | 35
2A 2A = ——] 2A 28 [ 2A 2A [ ——{ DI08 | 36
2B 2B | —— 2B 2B H—+— 2B 2B —— i+ DIoY | 37
3A 3A —— 3A 8A ] 3A 3A | ~—— D0 | 38
3B 8B —— 3B 3B H—=——H 38 3B | —+—{ DI11 | 39
1A 1A ] —— 1A 1A ——r— 1A 1A F—— —— Di12| #
1B 1B = == =— 1B 18 === 1B 1B F—== . ... ‘¢t | D3| 42
( T 56 [ 50
o Ea A AT — || L IR B /‘\’
Z|= 2= = =|=l= =l=|=(=
[&][#][e3]e] SO 1Q(C (S35 [e]]e)
ja] [a)fe]s] a|la|c|o Aln|lo|o
L UL
o

10th digital switch
select switch

@

2nd digital switch
select switch

Do not connect when using
two or more digital switches.

1st digital switch
select switch
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(3) Terminal layout

108

CON1,CON2 Signal | Pin No. Description
10A 0004 oA Common output 1, sign, x1000,x10000, x100000 side
0004 DOO5 common output
DOO5 9B Common cutput 2, x1, 10, %100 sids commen output
Dloz Dlo2 DICO 6A x1, %1000 bit 0
DIOT DI0O Dict 6B x1, %1000 bkt 1
Clo7 DIo6 DIG2 TA x1, x1000 bit 2
Dlos DI04 DIG3 7B x1, x1000 bit 3 n —
8]
o7 1 oo Diod 4A | =10, x10000 b1 O . Signal - gscrplion
Dios ) 10 <1000 bR T DCM2 Common input 2. Connect with COM2 when
0109 Dlog TS A xm' x1 b!1 2 selecting a block.
DIi3 D2 |1A Sios %8 "1 : "‘10000 bfi 3 camz | Common output 2. Common 2 used for switch sel-
OI08 oA x136>< ?000 nb‘t 2 ection when two or more digital switches are used.
DI08 P x100. ><1 o b:’t 3 DCM1 | Common input 1. Connect with selecting & block.
T A ;100' zWGDDE b2 oM Commen autput 1. Commen 1 used for swilch selk
- - gction when two or more sigital switches are used.
D11 3B 100, 100000 bit 3
DNz 1A | Signbit®
Dis 18 | Signbit1
(4) Installation
[Unit: mm {in)]
Front installation Internal installation
Panet cut Panel cut
& )
4| Sauarenole |4 Qe & | Sauarehole -?—E 3
-
2 x ¢5 {0.197)/ E— 2 > 5 (0.197)/ *
B5 (3.346) 68 (2.677
= > ™
93(3.661) 93 (3.661)

{5) Outline drawing

14.8 (0.583)

100 (3.937)

_¥

By |

]

BEBH

[un}

" =%

]
L]

197)
[{

[Unit: mm (in)]

HH M0

[

fealif(sa]||wai

= s (|

37 (1.457
U

9.59.

MITSUBISH?

=
£
Sy § S
5 !0.
50 (1.969)

=
-0
3
3

9.5
3

93 (3.661)

80 (3.15)

s
£

46 (1.811)

.

(0.138)

o)

1.6

52 (2.047) |

0.083) (0.06

1.6
284

(1.118)
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15.1.15 MR-H-D01 option card

Increase of point table and used for alarm code output, etc. See Chapter 3 or Chapter 4 for the connection
and usage.

(1) Specifications

Item Specifications
Function Extra digital I/Q, point table expansion memory
Digital input 24 points, photocoupler isolated, 24VDC, SmA
Digital output 16 points, open collector, 24VDC, 50mA max.

System Forward/reverse rotation pulse train, 2-phase pulse train, signed pulse train

Pulse train input

Frequency | Differential 400kpps, open collector 200kpps

{2) Part names

Connector for connection
D10 connector Mounting screw hole with servo amplifier
o~ o
N1 CNt2
CN7
H-DO1
Front surface Rear surface

(3) Installation to controller

POINT

The internal circuits of the controller may be damaged by static electricity.

Always take the following precautions:

¢ (Ground human body and work bench.

« Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.
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MR-H10ACN
to
MR-H100ACN
Put your fingers on Unfold upper, Replase the printed Fit the option card
the top and bottorn down and pull out. circuit board mounting  snugly and fix it with
catches. screw to spacer screw.  the printed circuit
board mounting screw.
MR-H200ACN
to o G
MR-H350ACN
Open the termiral cover. Disconnect the brake Put your fingers on Unfold upper,
cables. the top, bottom, left down and pull out.
and right catches.
MR-HS00ACN
to [
MR-H22KACN

Remove three screws
and open the side pane!.
Remove the connector
cover.:

15.1.16 Battery (MR-BAT, A6BAT)

Use the battery to build an absolute position detection'systém.
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15.2 Auxiliary Equipment
Always use the devices indicated in this section or equivalent. To comply with the EN Standard or UL/C-
UL Standard, use the products which conform to the corresponding standard.

15.2.1 Recommended wires

(1) Wires for power supply wiring
The following diagram shows the wires used for wiring. Use the wires given in this paragraph or

equivalent.

1) Main circuit power supply lead 3) Motor power supply lead
Controller Servo motor
Power supply
\ A U o— u
~ — s v - v
/ v i Motor
— T W t W
- R1 + — =
P - i S U ——
v 51 \/—= 6) Fan lead (Note 2)
l Cooling fan
2) Control power supply lead M BU
(Note 1)
Regenerative brake oplion MS BV
- 5) Electromagnetic [--------------"1
rl: {oeh :[ e brakelead
[
— o P l
/ i } N B1 Electro-
. . I o magnetic
4) Regenerative brake option lead Aot B2  prake
[ Encoder

Encoder cable (refer to Section 13.1.6)

Note: 1. Provided for the 11kW and more controller.
2. Provided for the HA-LH11K2 to 22K2 servo motors.

The following table lists wire sizes. The wires used assume that they are 600V vinyl wires and the
wiring distance is 30m max. If the wiring distance is over 30m, choose the wire size in consideration of

voltage drop.
The servo motor side connection methed depends on the type and capacity of the servo motor. Refer to

Section 3.8.
The crimping terminals used with the U, V and W wires for MR-H11KACN should be those of Japan

Crimping Terminal's 22-S5 or equivalent.
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15. OPTIONS AND AUXILIARY EQUIPMENT

Tale 15.1 Recommended Wires

Wires [mm?]

Controller

)R- S-T 2}R1 - 81 3)U‘V-W-@ 4)P-C 5/B1-B2 6)BU - BV
MR-HI0ACN
MR-H20ACN Lo
MR-H40ACN 2
MR-HE60ACN 9
MR-H100ACN 2 1.25
MR-H200ACN 3.5 3.5
MR-H350ACN 5.5 1.25 (Note)5.5
MR-H500ACN 5.5
MR-H700ACN 8 8 3.5
MR-H11KACN 14 22
MR-H15KACN 22 30 5.5 2
MR-H22KACN 50 60

Note:3.5mm? for use of the HC-RF203 sexvo motor.

Use the following wires to wire the brake unit (FR-BU) and power return converter (FR-RC):

Model Wire [mm’]
FR-BU-15K 3.5
FR-BU-30K 5.5
FR-BU-55K 14
FR-RC-15K 14

(2} Wires for cables
When fabricating a cable, use the wirg models given in the following table or equivalent:

Table 15.2 Wires for Standard Encoder cables

: Core Size | Nurnber of | Finishing OD | Core insulation Sheath
Wire Model I le Mode!
fre Moae (mm?) Cores {mm] {Note 1) | Outline d {mm} (Note 2} Cable Type Cable Mode
Standard encoder | MR-JCCBL2ZM-L
UL20276 AWG2 cable to MR-JCCBLI10M-L
R 1 i . 0.9t0 1.27
8 Tpair®LAC) | 008 |14 (Tpais) 56 0 Communication | MR-HPC98CBLOM
cable MR-HPCATCBLOM
UL20276AWG2 Standard encoder MR-JCCBL20M-L
. 4 (7 pai . . 9 to 1.27
2 6pair(BLAC) 03 j14 (Tpairs)| 8.2@7) 0.9 to cable MR-JCCBL30ML

Note 1: Value in parentheses is max. OD.
2: dis as shown below:

1

Conductor insulation sheath
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15. OPTIONS AND AUXILIARY EQUIPMENT

Table 15.3 Wires for Long Flexing Life Encoder Cables

(Note) Characteristics of 1 Core
i Number of | Finishing OD
Junkosha's Wire Core Sznze umber of | Finishing Structure Cor.wductor Cable Type Cable Model
[mm®] Cores fmm} [Number of | resistance
Model .
wires/mm)] [Q/km]
MR-HSCBLSM
Al14B2339 0.2 8 (4 pairs) 7.2 40/0.08 105 min. Long flexi MR-JCCBL5M-H
l_f“g e’;‘“g MR-JHSCBL5M-H
e encoder
c'able MR-HSCBL10M or more
Al4B2343 6.2 12 (6 pairs) 7.9 40/0.08 105 min.. MR-JCCBL10M-H or more
MR-JHSCBLI10M-H or more

Note: purchase from Toa Electric industry

15.2.2 No-fuse breakers, magnetic contactors

Always use one no-fuse breaker and one magnetic contactor with one controller.

Controller No-Fuse Breaker | Magnetic Contactor
MR-HI10ACN Model NF30 5A S-N10
MR-H20ACN Model NF30 10A 3-N10
MR-H40ACN Model NF30 104 S-N10
MR-H60ACN Model NF30 10A S-N10
MR-H100ACN | Model NF30 15A S-N10
MR-H200ACN Model NF30 20A S-N18
MR-H350ACN | Model NF50 30A 5-N25
MR-H500ACN Model NF50 05A S-N35
MR-H700ACN | Model NF100 754 S-N50

MR-H11KACN | Model NF100 1004 S-N65
MR-H15KACN | Model NF225 125A S-Ng5
MR-H22KACN | Model NF225 175A 8-N125
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15. OPTIONS AND AUXILIARY EQUIPMENT

15.2.3 Power factor improving reactors

—E—
!
I
i
|B or less|

Terminal block

F mounting screw 200 to 230V

Controller

3-phase AC

Specification

numbear P

Serial ,= —%

number [ 8

L_a |

Controller Model ~ . dimegsions [man {in)] - = App[r;);c.(‘;g)‘]aight

ﬁﬁﬁgégﬁ FR-BAL-0.4K (5?:155) (2.65;0) (4?3204) (4%7224) (1;572) M4 (4.509)
ME-H40ACN FR-BAL-0.75K (5%:;) (2.794;3) (4?’?;4) (4??34) (2.5214) M4 (6.6314)
MR-H60ACN FR-BAL-1.5K (sﬁgg) (2.79632) (5%:1139) (5?:11(?9) (2.51565) M4 (8.;18)
MR-H100ACN FR-BAL-2.2K (6]..2639) (3?7680) (5%:11:9) (5.1:11{?9) (2.;553) M4 (13.228)
MR-H200ACN FR-BAL-3.7K (8?221) (3?7540) (7.2:3)34) (7%3?4) (2.?7056) M5 (1;.7539)
mrmssoaon | FrmaLsk ) | (G| dens [eaen | M | wisen
MR-H500ACN FR-BAL-11K (1?.%(5);4) (5?54;)2) (9%:456) (102.50{;9) (3.13;)7) Mé (41.1:88)
ﬁgﬁ:ﬁ;ﬁgi FR-BAL-15K (112.2514) (6.11552) (1?.?)(;4) (1(?2(:)30) (4?;;)1) Mé (59.25725)
MR-HISKACN FR-BAL-20K (1 f.iol’i) (7?3;)4) {1 13.{;011) (9%229) (6?533) M8 (77:.31562)
MR-HZ2KACN FR-BAL-30K (1?2017) (8:.26221) {1 f.goll) (9?:;]9) (7?330) M§ (94‘.47399)

15.2.4 Relays

The following relays should be used with the interfaces:

Interface

Selection Example

Relay used especially for switching on-off analog input
command and input command (interface DI-1) signals

To prevent defective contacts , use a relay for small signal
(twin contacts).
(Ex.) OMRON : type G2A , MY

Relay used for digital output signals (interface DO-1)

Small relay with 12VDC or 24VDC of 40mA or less
(Bx.) OMRON : type MY
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15.2.5 Surge absorbers

A surge absorber is required for the electromagnetic brake. Use the following surge absorber or equivalent.
Insulate the wiring as shown in the diagram.

Maximum Rating Static
Permissible circuit s Ener, Rated Maximum Capacity Vatistor Voltage
i ircu ur
! . ge. . g'y Limit Voltage | (Reference | Rating (Range) VImA
voltage immunity | immunity | power
value)
AC[Vma] | DC[V] (A] ] Wl | A vl [pF] V]
te 220
140 180 (NO, ) 5 0.4 25 360 300
500/time (198 to 242)

Note: 1 time = 8 X 20ps
13.5 (0.53) 4.7+1.0 (0.19:0.04)

)k

16.5
{0.65)

Vinyl tube

B Crimping terminal
b for M4 screw

30.0 (1.18)
or less
30.0{1.18)
ormore

L
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15.2.6 Noise reduction technigues

Noises are classified into external noises which enter the controller to cause it to malfunction and those
radiated by the controller to cause peripheral devices to malfunction. Since the controller is an electronic
device which handles small signals, the following general noise reduction techniques are required.

Also, the econtroller can be a source of noise as its outputs are chopped by high carrier frequencies. If

peripheral devices malfunction due to noises produced by the controller, noise suppression measures must

be taken. The measures will vary slightly with the routes of noise transmission.
(1) General reduction technigues
-Avoid laying power lines (input and output cables) and signal cables side by side or do not bundle
them together. Separate power lines from signal cables.
-Use shielded, twisted pair cables for connection with the encoder and for control signal transm1ssmn
and connect the shield to the SD terminal.

+Ground the controller, serve motor, etc. together at one point (refer to Section 3.6).

(2) Reduction technigues for external noises that cause the controller to malfunction
If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many relays
which make a large amount of noise) near the controller and the controller may malfunction, the
following countermeasures are required.

-Provide surge absorbers on the noise sources to suppress noises.

+Attach data line filters to the signal cables.

-Ground the shields of the encoder connecting cable and the control signal cables with cable clamp
fittings.

(3) Techniques for noises radiated by the controller that cause peripheral devices to malfunction Noises
produced by the controller are classified into those radiated from the cables connected to the controller
and its main cireuits (input and output circuits); those induced electromagnetically or statically by the
signal cables of the peripheral devices located near the main circuit cables, and those transmitted
through the power supply cables.

Noises produced ( Noises transmitted \ Noise radiated directly
by servo amplifier un the air ) from controtter --Route 1)

Moise radiated from the
power supply cable --Route 2)

Noise radiated from
servo motor cable -*Route 3)

Magnetic induction
noise

Static induction
noise ++Route 6)

-Routes 4) and 5}

T

Noises transmitted
through electric
channels

Noise transmitted through
power supply cable -Route 7}

Noise sneaking from
grounding cable due to --Route 8)
leakage current
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1
!
[
~ H
=
:
&
:
oo
S 1
:
!
:
+
~
S’ 1
e

H ; P Sensor
! : 1) pawer
4 4 —Controller 2) sup.pf*
|Instrument| |Fleceiver \\ =
| 3

e

Noise Transmission Route

Suppression Techniques

n 2 3

When measuring instruments, receivers, sensors, etc. which handle weak signals and may

malfunction due to noise and/or their signal cables are contained in a control box together with the

controller or run near the controller, such devices may malfunction due to noises transmitted

through the air. The following techniques are required.

{1) Provide maximum clearance between easily affected devices and the controlier.

(2) Provide maximum ¢learance between easily affected signal cables and the I/O cables of the
controller. '

(3) Avoid laying the power lines (1/0 ‘cables of the controller) and signal cables side by side or
bundling them together.

(4) Insert a line'noise filtérto the 1O cables or a radionoise filter on the input line.

(5) Use shielded wires for signal and power cables or put cables in separate metal conduits.

4 5) 6)

When the power lines and the signal cables are laid side by side or bundled together, magnetic

induction noise and static induction noise will be transmitted through the signal cables and

malfunetion may occur. The following techniques are required.

(1) Provide maximum clearance between easily affected devices and the controller.

(2) Provide maximum clearance between easily affected signal cables and the I/0 cables of the
controller.

(3) Avoid laying the power lines (I/O cables of the controller) and signal cables side by side or
bundling them together.

(4) Use shielded wires for signal and power cables or put the cables in separate metal conduits.

T

When the power supply of peripheral devices is connected to the power supply of the controller
system, noises produced by the controler may be transmitted back through the power supply cable
and the devices may malfunction. The following techniques are required.

(1) Insert the radio noise filter (FR-BIF) on the power cables of the controller.

(2) Insert the line noise filter (FR-BIF.-FR-BLFO1) on the power cables of the controller.

8)

When a closed loop circuit is formed by the ground cables of the peripheral device and controller, a
leakage current may flow through to malfunction the device. If so, malfunction may be prevented
by disconnecting the grounding cable of the peripheral device.
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15. OPTIONS AND AUXILIARY EQUIPMENT

(1} Data line filter
Noise can be prevented by installing a data line filter onto the encoder cable, etc.
Example: Data line filter: ZCAT3035-1330 [TDK]
ESD-SR-25 [Tokin]
Impedance specifications (ZCAT3035-1330)

Impedance{Q]
10 to 100MHz 100 to 500MHz [Unit: mm (in)]
80 150 =
391 (1.5420.04) Loop for fixing the =
. 34+1 cable band =H
The above impedances are reference F1-34*°-°4)I g ‘g

=

$30£1
(1.18£0.04)

values and not guaranteed values. [P = - X
) b X u\.—-

Product 1.0t number
name

Qutline drawing {ZCAT3035-1330)

(2) Surge suppressor
The recommended surge suppressor for installation to an AC relay, AC valve, AC electromagnetic
brake or the like near the controller is shown below. Use this product or equivalent.

Surge suppressor Bejay Lo
Surge suppressor
Surge suppressor 20cm (0.7 in.)
orless
(Ex.) 972A.2003 50411
(Matsuo Electric Co.,Ltd.-200VAC rating)
Rated Qutiine Drawing {Unit: mm] {[Unit: in.]}
Voltage | C[uF] | R[] | Test Voltage AC[V] Vinyl sheath Jatts
AC[V] Blue vinyt cord Red ving! cord on {0.71:0.06)
50 Across .. - L
200 0.5 = /\I
aw) | T-C1000(1-5s) _.ih«:’ﬂ -, |
| U= % LN/
jorz | [101(0.39 orl%r:_Jm(O.SQ) orless 1043 *
039z | 2y (0.392 o4 (0.16)
0.12) {0.5920.04) 0.12) 31(1.22)
200(7.87) 4815  260(7.87)
ormore  (1.89+0.06) ormore
Note that a diode should be installed to a DC relay, DC valve or
the like. + -
Maximum voltage: Not less than 4 times the drive voltage of _O——@—
the relay or the like »
Maximum current: Not less than twice the drive current of Diode

the relay or the like
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L e e

(3) Cable clamp fitting (AERSBAN-OSET)
Generally, the earth of the shielded cable may only be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the cable to an earth plate as shown below.
Install the earth plate near the controller for the encoder cable. Peel part of the cable sheath to expose
the external conductor, and press that part against the earth plate with the cable clamp. If the cable is
thin, clamp several cables in a bunch.
The clamp comes as a set with the earth plate.

|1
OH@

Srip the cable sheath of

Cable athe clamped area.
Cable clamp |

cutter

External conductor
Clamp section diagram

« Qutline drawing
fUnit: mm (in)]

Earth plate Clamp section diagram
2-95 (0.20} hole 17,5 (0.69)

installation hole k)
S =" <
3 |erf 1B
- o _ L 'Lortess | 170 (0.39)
35 O
2 = I~
_— N | TTTTT i P
[+ 1 hir} —
o s e | )
= I Ei?-"—'— L 223
Sheple 3l = 3S
{Note) M4 screw 8] |, 22 (0.87)

0.24)[, 35(1.38)

o

<

L

MNote: Screw hole for grounding. Connect it to
the earth plate of the control box.

Type A B C Accessory Fittings Clamp Fitting L
100 86 30 T0
AERSBAN-DSET 1 A: 2pces, A
3.94) | 3.39) | (L1gy | TATR A APS (2.76)
70 56 45
AERSBAN-ESET @76 | @20 clamp B: 1pc. B .77
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e

(4) Line noise filter (FR-BLF, FR-BSFO01)
This filter is effective in suppressing noises radiated from the power supply side and output side of the
controller and also in suppressing high-frequency leakage current (zero-phase current) especially
within 0.5MHz to 5MHz band.

Connection Diagram Qutline Drawing [Unit: mm] ({Unit: in.]}
- Wind the three-phase wires by the equal number of times in |[FR-BLF (MR-H350ACN or more)

the same direction, and connect the filter to the power supply g
side and cutput side of the controller. E’ o7 (0.28) g
- The effect of the filter on the power supply side is higher as =y T
the number of winds is larger. The number of turns is o 130 (5.12
generally four. On the output side, the number of turns must - § l fs 885
be four or less. g ::u: S
- Do niot wind the grounding wire together with the three-phase % el T 4
wires. The filter effect will decrease. Use special caution when g IAL—“':M_J .I
a four-core cable is used. Use a separate wire for grounding. a3

- If the wires are too thick to be wound, use two or more filters

and the number of turns should be as mentioned above. FR-BSF01 (for MR-H200ACN or less)
Example 1 110 (4.33)
NFB Controller . 95 (3.74) 2-5 (0.20)
p —_— | e—————— 5
ower =
s Srer e
supply ’Ir i s & [ el
Line oise I@ T 03 12.59)
- [ ¢33 (1.3)
fiter {Number of tums; 4)
Example 2 / /_\\ 8
NFB Gontroller . EJ%
rm—C Oree————F =
Power . f R 5 oy 2y
supply g T
Line noise T
filter

Two filters are used
(Total number of turns: 4}

{5) Radio noise filter (FR-BIF)
This filter is effective in suppressing noises radiated from the power supply side of the controller
especially in 10MHz and lower radio frequency bands. The FR-BIF is designed for the input only.

Connection Diagram Qutline Drawing (Unit: mm) (fUnit: in.])
Make the connection cables as short as possible. Leakage current: 4mA
Grounding is always required. = .
Controller @ RedWhiteBlue  Green
NFB hy
. R0 s 4
Power &
supply S 3
=
— T g 2014 g 65 {0.20)
i g e
w0
Radio noise| = & P . ¥ ; :1_;,
filter FR-BIF 58 (é.gg) 129 (1.14& , (0128}
44 (1.73} :
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15.2.7 Leakage current breaker

(1) Selection method
High-frequency chopper currents controlied by pulse width modulation flow in the AC servo circuits.
Leakage currents containing harmonic contents are larger than those of the motor which is run with a
commercial power supply.
Select a leakage current breaker according to the following formula, and ground the controiler, servo
motor, ete. securely,
Make the input and output cables as short as possible, and also make the groundiﬂg cable as long as
possible (about 30cm (11.8 in)} to minimize leakage currents.

Rated sensitivity current = 10 - {Igl+lgn+lga+K - (Ig2+Igm)} (mA] -+ -- (15.2)
K: Constant considering the harmonic contents
Leakage current breaker
Cable Noise Mitsubishi K
NV filter Type products
Gontroller}—a0te Models provided with NV.SF
harmonic and surge 1
l ! _ NV-CF
L L - L L reduction techniques
Igilgn lga — (g2 lgm NV-CA
General models NV-CS k3
NV-8S

Igl:  Leakage current on the electric channel from the leakage current breaker to the input terminals
of the controller (Found from Fig. 15.1.)

Ig2: Leakage current on the electric channel from the output terminals of the controller to the
servo motor (Found from Fig, 15.1)

Ign:  leakage current when a filter is connected to the input side (4.4mA per one FR-BIF)

Iga:  Leakage current of the controller (Found from Table 15.4.)

Igm: Leakage current of the servo motor (Found from Table 15.3.)

T 120 Table 15.4 Servo Motar's Leakage Table 15.5 Controliers
£ 100 Current Example {Igm) Leakage Current
E 80 Example {lga)
5 60 = Servo Motor Output Leakage Controller Capacity Leakage
S 40 i<t (kW) Current [mA] fkw] Current [mA]
% 20 o 0.05 to 0.5 0.1 All series 2
T 0557438106 06t 1O 0.1 o
35 8 22 80150 1.2 t0 2.2 0.2 Table 15.6Leakage Circuit Breaker
3080 31035 0.3 Selection Example
Cable size [mm) 45 0.3 Rated Sensitivity
5 0.5 Controller Current of Leakage
Fig.15.1 Leakage Current Example 7 0.7 Circuit Breaker
(Ig1,lg2)for CV Cable Run in 11 1.0 MR-HI10ACN
Metal Conduit 15 1.3 to MR- 15mA
H350ACN
22 2.3 MR-H500ACN 30mA
MR-H700ACN 50mA
MR-H11KACN
to MR- 100mA
H22KACN
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{2) Selection example
Indicated below is an example of selecting a leakage current breaker under the following conditions:

2mm2x5m 2mm2x5m
NV l
AR Controller
—$ S r] MR-HB0AN HA-FF63
Ig1 Iga lgz  lgm

Use a leakage current breaker generally available.
Find the terms of Equation (14.2) from the diagram:

5 _
Igi=20- 1000 = 0.1 fmA]j

5
1220 Top5 =01 [maA]

Ign = 0 (not used)
Iga=0.1 [mA]
Igm = 0.1 [mA]
Insert these values in Equation (15.2):
Ig = 10 - {0.1+0+0.1+3 - (0.1+0.1)}
> 8.0 [mA]

According to the result of calculation, use a leakage current breaker having the rated sensitivity

current (Ig) of 8.0[mA] or more. A leakage current breaker having Ig of 15[mA] is used with the NV-
CA/CS/SE series.
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15.2.8 Setting potentiometers for analog inputs

The following variable resistors are available for use with analog inputs such as override and analog

torque commands:
(1) Single-revolution type
WA2WYA2SEBK2KS (Japan Resistor make)

. Resistance | dielectric Strength Insulation Mechanical
Rated Power | Resistance Tolerance {for 1 minute) Resistance Rotary Angle Rotary Torque
2w 2kQ +10% 700V A.C 100MQor more 300°+5° 10 to 100g-cm or less
connection diagram
1 2 3

Panel hole machining diagram
[Unit: mm {in)]

Outiine dimensicn drawing
[Unit: mm (in}]

(20079 250098 o 30 (1.18)
le10{058) | 2 2.8 (0.11) $3.6 (0.14) hole
2.5 (0.10) = -
:}?.s 0.0, & e 3 $10 (0.37) hole
3 N g S
L 8 o
3
2
{(2) Multi-revolution type
RRS10(M)2KQ (Japan Resistor make)
. Resistance | dielectric Strength Insulation Mechanical
Rated Power| Resistance Tolerance {for 1 minute} Resistance Rotary Angle Rotary Torque
o
1w 2kQ +10% 700V A.C 1000MQ or more | 3600° f(l)? 100g-cm or less
connection diagram
1 3
—
CwW
2
Outline dimension drawing Panel hole machining diagram
[Unit; mm (in)] , [Unit: mm i)
pf\ 059 Panel thickness: 2 to 6 (0.08 to 0.24)
; 5 (0.59) g |
5‘; 1
s ! = L R
5 E 5
N 1 "
< o
< ‘—E—q-g $9.5{0.37) | =
iy ) hole {h\ it
24 (0.94) .5 (0.06)
o 92.2 (0.09)

hole

15- 56



Appendix

POINT TABLE DATA RECORDING FORMS

{1) Position blocks

1) 256-positions (positioning)

Speed
Block
No.

M
Code

Position
Data

001a | Ola jo|—~o|mic|m|o|~ol~]ol~o]l-|e|~|e|n|o|=le|~|ol-|o|~[o|~]|o|~la] <la|~|a|~|al~|ci~]o| ~|oj~la|~|al<]|a|~
101Q HIg |~ —eo|e|—]—|ele|=|=le|e|—|—ic|e|~~lo|c] | =|olo]=|~|cla] | ~|ela| ~]| ~| |l =i=|clal <] ~|ale|~~|a|a|~] ~
2014 ag lojol =~ —|ele|eie]—| = ~|=lele|elo| ] - =] olo|a| | =|=|~]|c|o|o| o] ~|~{<|~lo]ale| ol =]~ =] <]l o| ol o
£01Q Mzn_ cleje|o|C| o= e el elolo|ololo|o| | ] A==l -l olo|lolol ol ol ol o~ =] =~ =] = ] = elola]le
goLa UG |~ | = | =] ] ] = =] = =] ] o ol ool ele]olelole|o|o| ol ool olo| ool olalalalolalolelalal el o ~| < ]| —
201g A Jolo|o|eio|o|eio|clolo|oclojaja|alo|ajo|ole|o|lclo|elolc|ola|aclo|o|alolelelolclola]alo|lalalelalalala|a
(oN = B B o NN =l R D B ] o Bt e Bl B BT B Dol el B R el B e i BT s I R ) = e R e B S S S e Y N I R R e N P S
Wooig uonisod) |R]welw| e w|whale(ic| Bl oo | d| ol Bl ol ofo| S e~ & o = @ o o] | | ] ] o w| o] ] B & 2| s Sl e &S
T o
@
@ o
D.MN
o o
|
=35
[&]
5
=8
=
o 0
o
001LQ og  |e|=jel=|e]~|c|-lo|l—]eoi~—el~|ol <ol =|e| =] e~ al~|a| <ol ~]|o|l~]al—|a|m]|a|wmla] ol -la|~|a] ~|a|~|al <]~
0] %4 Y oo ~lo|elm]~elel=| =l ~lc|o]n|~lo|e|~|~]|e|e|~|~la|e]l —l~|a|a|<l~|o|lcl=l~do|al~|<lc|la| <l <la]la
NO_.D Nu_n 00001111000011110000111100001111000011110000111100
€017 €] |olo|o|o|e|o|e|a| =]~ | ~|—e|o|olo)e|a|c|e]~| === =| ]~ =|e|olela|ale|alal =] =t~ =| =l ]| =] ~]| =]l
$0La g Jo|elo|elo|ole|e|ele]e|c|e|c|ala| =l ~| ==l || =| =]~ =] =] ~| ) =] ~| o] ol ol o olela|alololalalo| afola] <[ ~
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REVISIONS

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

Section 2.4 (2) Sentence modified.

Section 3.3.1 Sentence deleted, POINT added.

Section 3.3.2 (1) Sentence added to Function/Application of Digital I/F
power supply input.

Description modified in Function/Application of Trouble.
8) to 9) deleted from Function/Application of Zeroing
completion.

Section 3.4.5 (4)(b) Automatic/manual mode selection (DI0) changed to
Zeroing (DI12) in Timing chart. Automatic/manual mode
selection (DI0) added.

Section 4.3.1 Sentence deleted. POINT added.

Section 4.3.2 (1) Sentence added to Function/Application of Digital I/F
power supply input.

In-pesition added.

Section 4.3.3 (3) Sentence modified.

Section 4.4.3 Manual operation remote mode added.

Section 4;4.4 Manual operation mode added.

Section 4.4.5 Automatic operation mode added.

Section 5.1 Figure modified.

Section 5.2.1 POINT added.

Section 5.2.2 (4)(a) 1)/ Figure changed.

Section 5.6 Partial sentence change.

Section 6.1.1
Section 6.2.1
Section 6.2.1 (2)
Section 7.3

Section 8.1 (2)
Section 8.11.1
Section 8.11.2 (5)
Section 8.11.2 (7)
Section 8.12.3 (2)
Section 8.12.3 (3)
Section 8.12.3 (4)
Section 8.12.6
Section 8.12.7
Section 8.12.9 (1)(2)
Section 8.12.10 (1)
Section 8.12.11 (1)
Section 8.12.11 (4
Section 8.12.12 (4)
Section 9.1.1 (8)
Section 9.1.3 (1)

Section 9.1.3 (2)

Print Data | *"Manual Number Revision
Qct., 1998 SH(NA)3198-A |First edition
Sep.,1999 SH(NA)3198-B [Sentences of compliance with the European EC Directives changed.
Section 1.1.2 (2) Part of the figure deleted.
Section 1.2 (1) Rating plate changed.

Parameters No, £5 to No. 79 added to the table.
Partial sentence addition to POINT

32767 changed to 50000 in conveyor setting example.
Indication range of Effective load factor and Peak load
factor changed to 320.

CN3 changed to CN4 in cable connection diagram.
Partial table change.

Data No. changed from [31[5] to [4][F].

Partial table change.

Partial sentence change.

Partial sentence addition.

Partial sentence addition.

Sentence added.

Sentence added.

Partial sentence change.

Partial sentence change.

Partial sentence change.

Sentence added.

Sentence added.

Sentences added to Note 4 and 5.
Operation-ready added.

Sentence changed in Note 5.

Sentence changed in Note 5.

Section 9.2.3 (1) Sentence changed in Note 5.

Section 9.2.3 Power supply capacity changed to Short-circuit rating.
Sentence changed.

Section 9.2.4 Sentence of Note 4 added.

Section 9.2.7 Table change.

Section 10.3.2 POINT addition.

Section 10.4.1 (2)

Partial sentence change.




Section 10.4.2 (2)(b)
Section 10.4.3 (2)
CHAPTER 11
Section 11.2
Section 11.2
Section 12.2.1
Section 12.2.2
Section 12.2.2

Section 12.2.3
Section 15.1.2 (2)(a)

Section 15.1.6 (@) 2)
Section 15.1.7 (2)

Section 15.2.2

Section 15.2.6

Addition of 5), 6), 7).

Addition of 7), 8).

CAUTION changed to WARNING.

CAUTION deleted.

Sentence added. Remarks in the table deleted.

Partial addition to alarm and warning lists.

Partial sentence addition.

AL 35 name changed to Command pulse frequency
alarm.

Part of AL 50 definition deleted.

Servo motor locked: 1s or more added to AL51 definition.
Partial sentence change.

Part of sentence changed to Section 5.1 of the separately
available Servo Motor Instruction Manual.

Fncoder connector No. changed to 1-172169-9.

Terminal Iabels changed to Texrminal block labels.
Sentence changed.

No-fuse breaker Model NF30 30A changed to Model
NE50 30A.

Changed to FR-BAL-22K.
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