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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 rernove 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 all impact 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 to 104 (non-freezing)
Ambient humidity 90%RH or less {non-condensing) 80%RH or less (non-condensing)
Storage [°C] —20 to +65 (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 servo 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 mctor 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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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

Sarvo [Comtorer 1] -'Digital display

motor | =830 [ Manual pulse generator
MR-H \
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 symbol is affixed to indicate that the 11kW or
higher single-axis amplifier built-in controller does
-pgp |not need 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 encoder)
Terminal block cover

Optional battery holder

i
—
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
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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-HJACN
Single-axis amplifier 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 “Soeoes” EE

MR-TB50 "

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
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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 in.) 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 input
(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 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. 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 prpmmmmemmary
{option) A t f t PPO| 18 8 | L7 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) - )i 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 [ M 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————— DI02| 12
Position block No. gig"—O\O— Dios | 15
selection (8-bit bina it4p—O ~O——

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

DIO8 | 36
Dlog | 37
biio]| 38
BH1} 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] . CN4
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 DI11] 39
1A 1A 1A 1A DH2| 41
18 B {tutededl 1B 1B e, mpapm— D3| 42
z[zlgls S RIEE Ovaerride va!idT-- SD 50
SIS g1al818 0oy Sq LGNS
P10l : Tod [ PIOF-O O~ D7 | 46
: W P omion {PI14-0~O-{ D118 | 18
PR A, \bit2e-O~O- DIig| 19
i T multiplying bit0 \O_ D120 2
- ftoctor \bit1-C™~O— DI21[ 3
DI22]| 28
Di23| 30
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 Dios| 36 - -4 [ 24 |DO12—®—W\-$bit0 output
9 Third/sixth digit bit 2 D09 | 37 = -¢ | 25 {DO13—E—W\4bitt Isecond
A Trird/sinth digi bit 3 D10} 38 -t |48 _[DO14[—E—"W4bit2 gigit
B — D] 39 - [ 49 {pO15|~&@—w bit3
C s‘;‘;" Dz 41 |- -
MPWAKH—S
E TRy W
F
+ i
1 |
A1SP62 5 CN11
- +24 ' VIND| 20
-T. 246G t SG | 47
EG J --!L
Override valid sD_| 80
~O— D16 45
Speed (bit0$—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 0000 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 01010 to use CPO as a torgue limit-in-progress.

Change the setting of parameter No.44 to OC10 to 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



3. POSITIONING SYSTEM

3.3 /O Connectors

3.3.1  Connector signal layouts

CNi
Mode! PCR-S50FS (Honda Tsushin make) Model PCR-S50FS (Honda 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
cNe CN1  \gNit 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["24 | SD ["ag 5 lopeal 19 | sp
TLAP =28 | ovr |3 23 lpo12[-48 |po1s ors 51 SG {78
25 | LG [ 2 | LG DO11[ 25 |DO14{ 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.
Permissible 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 DIO-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 OO0 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
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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/LSN-SG on (short)

DI-1

Manual pulse
generator signal

PPO

18

NPO

19

Connect the manual pulse generator (MR-HDP01).
Refer to Section 15.1.12 for details.

DI-2

Emergency stop

EMG

46

Emergency stop signal input terminal

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 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
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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-5G 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-DP60 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

3- 15
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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 Incrementat
Signal command command Home Position
Automatic/
Manual DIO ON ON OFF OFF ON
Operation
Zeroing Diz OFF OFF OFF ON ON
] il L L 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}------ . --- (DI16) =7 K3

58 ! ' | P15R

23 . Qverride (OVR) OVR

o @ 1 [

g8 : ==-1La
-10 0 10 [V] SD

QOverride(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
Torque 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 Torgque Limit Value
Open External torque limit (TLAP) if External torque limit (TLAP) < internal torque limit
Internal torque himit 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 torque limit > internal torque limit 2

{9) Stroke ends (LSP,LSN)
During operation, use limit switches or the like with L.SP and LSN 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 to make this signal valid
Select the pulse magnification across D120, DI21-SG as indicated in the following table.

o {Note) Input signal
Pulse Magnification
Diz21 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 : Bms ' :
{DOD4) OFF ™ ormore ! :
o i 5ms :
Start signal ON b .m.r.:l
(ST1,5T2) P : 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 OO10 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 motor 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 T Linear acceleratior/deceleration system.
Used in absolute position detection system.
9001
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

3- 27



3. POSITIONING SYSTEM

e

(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 proximity 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 valid.
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 DI2 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.

3- 29



3. POSITIONING SYSTEM
o e

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  ----=--w=mmns 4

T
]
i
I
1
1
]
t
1
]
1
1
1
]
]
L
T
RS A
T
1
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

[)
]
[]
1
4
1
]
1
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 OOO2 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.

3- 33



3. POSITIONING SYSTEM
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 encoder pulses : 8192P/rev or 16384P/rev

CDV : Parameter No.6 (electronic gear)
CMX : Parameter No.5 (electronic gear)
ST™M : Lowest digit of parameter No.4 (travel 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 3OO0 in parameter 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 i
@ [ 1 1
§ o ' ' Low-speed
=) Lolkemmymm e Feeaal operation
2 o operate
(o] [N} 1 )
s nooo :
[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 rotation
(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 I DA Ty PP R
]
1
1
1
1
1
1
1
1
1
]

Position block No.

i )
5Sms or more!

Position
Servo motor speed block No.4

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

; Position block No.0 : Remaining
! 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 OOO2 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 (absclute 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 _____________ 3 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 + o mmmmmmmm s o o o o e oo

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 digisyy” Upper 3 digits 4
Programmable controller

position data (absolute value) Smsermore i 5ms g more E T T
Strobe signal N i | ; 1 /
(Di22) OFF - — T TR
Data read . s § |
Servo motor speed ! [ i

: 3ms or less

: «— 5ms or more ;

5ms or more —» '
: |

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) Sms grmoro  “5ms or mord R
. ON v ,
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 been made over the zexo 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 apened, or "1" to detect the dog when the device is shorted.

(¢) Instructions
1) Before starting zeroing, always make sure that the limit 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 startng 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)

Zero 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).

) g
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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 oo 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 set and 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 return to the second home position.

Acceleration time constant
in speed block No.T\A

Servo motor speed

Zeroing speed
Parameter No.11

Deceleration 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 pexiod.

(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
revolution counter

Y

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 | !

NEEOEERREEN

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 into which data is to be input (define the hsn pCeoeddeN o 62 v
position).
On the input screen, press [P7], (€8], ['5TE%] 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) : : : : —+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]/[W] 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 into 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] to proceed 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}.
—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 No:1 and No.250 is vacated.

On completion of insertion, the positioning address list screen 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.
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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]. <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 (outside the block number setting range) | Block No.
Press [STOP/RESET] to return to step 3)
Error:RST
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X o

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 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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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 [ U — . 0T 5211 D NN e S X
(optior) i +—PPO| 18 8 [ 1z ———1x0
MR-HDPO1 oV 7 }' SG 16 je) LZR 5 TXD
: B — I( : NPO| 10 4 LA I( [ RXD |
Extornall 75 e — S > 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
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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 ____Bul _ Fan
- sz 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 : DI1| 39
1A 1A boteeteed 1A 1A — oz 41
1B 1B [iotout] B 1B —t—— Di13] 42
Ovarride valid T SD | 50
§§§§ §§§§ SO DI16 | 45
- 3 s (00O ~O- D117 | 46
Wf jsetoction {biﬁ O~ D18 | 18
P iteetd bitee-O™~O~ DI | 19
{etyiog DIt0O$~O~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‘; Dios | &7 |- -4
LA Thfws;"‘:"jfgf‘:fts pHo | 38 |- -
B clshh digit 21 Di1i | 39 |- -
; [S E Dz | 41 |- -
2] Strobe sianal t] D3| 42 PWAKH—e
E trabe signa Dizz | 28 Pwi-iH—é
F
+ i r
L] 1 3
i N IR i
i i
H i
ATSPE2 i i CN11
]
+_1,__ +24 — viND | 20
- 24G I SG 47
1 1]
FG i [ 9]
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 to 10 to use ALM as an pre-alarm output.

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

When the initial value (OCIOCY) is used, speed block No.1 is selected.

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
o

(M

CN11

A

(MR-H-DO1)

CN11
R-H-DO1)

Mode! PCR-S50FS (Honda Tsushin make)

\
27 INISRf 2 |P1SR DO13| 24 so A9
TLap |28 | ovR |2 23 lpoiz[ 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
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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 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 servo motor.

Reset Alarm reset signal input terminal. DI-1
When using the reset signal, set 001 in parameter No. 41,

At this time, the servo on signal is "automatically 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 Clear 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 this time, 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 binary bit 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
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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 ! - 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-D{1 option card used
No.24 function selection § Q00 1: Override used
Parameter No.47 override offset 9999 to 9999mV

To use override, make it available by setting [[][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
£ | o
© : e B L
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 torque limit (TLAP) > internal torque limit
Short Internal torque 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 torque 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. On a 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 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 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] : Acceleration 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.

o000

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 (8T1, ST2), keep the forward rotation start (ST1) or reverse rotation
start (ST2) signal on to rotate the servo motor. At this time, the rotation direction is as listed below:

) Parameter No. 2
Start Signal ooon ooi0 0020 0080
5T1 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)
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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 rotation
{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).

4- 29



4. ROLL FEEDING SYSTEM
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 r/min
0 to 200000ms

Acceleration/Dec

. ) The acceleration and deceleration time constants set should be the
eleration Time K . 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} =2 i J_
Manual operation ON :
selaction (D1} OFE
Remote manual ON
operation OFF :
selsction (DI2) on Position blogk No. 1 :
S d feed
o ?fsm) orr Position block No. [ ;
oN —#ie— 10ms or fess Speed block No. 2
Speed selection (JFS}) Speed block 1 C :
OFF R L LR L R L REEEEECRERS SEER
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
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(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
H 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 : ar SLEERESE .

Digital switch position ON : I' : : ” : —

data (increment) OFF / Pos:@lon data 1 N Position data 2 >:< Position data 3 /
' :\5ms or more! ! ! ;

Position
Position 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 ata 1, uppol '
/3 digits T 3 digits '
5ms or more 5ms or more :

ON !
OFF

crndecmcacpmndeacanabeagaaddacs

[ Y
R

il EEEEE O E

/

!
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 into 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 data is to be input (define the 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] [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 {CAN] to 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
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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
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, press [A]/ [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
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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
. D o vivo |
4 8G 2 CF—@—WH
i MR-H-DDA DO15 /
Connection made option card § + @—W‘r
when MR-H-DO1 SG
option card is loaded dsolateds  eserereend
MR-HDPO1 manual e . Chiz 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 . 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

b ™
(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




5. SIGNALS AND WIRING

(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)] )

b 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  _j 1
R1 regenerative — ’}_ (Note 1) 24VDC =
g brake resistor — E i 57
EMG RA1 i $
O \)Bz
{Note 2)

CN1

Extemnal emergency stop I

a¥o

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 soms. | o
Sevoon (SON) 2N 4 o ‘
ms:
ON
Reset (RES) 4 4
OFF 20rms; 20ms; 20ms: 0omsi

Ready (RD) o0 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

q1 | B
N | E _ Encoder connector signal arrangement
[
d 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 connector 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 c| 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 v pO Oa B \4
C W C w C W
D | @ Earth) D | © (Barth) O O D & Earth)
E E (Note) B1
F F Note) 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 electromagnetic 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 controller signals but also by an external emergency stop signal.

Contacts must be cpen when Circuit must be
A CAUTION servo is off of 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) —
(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.
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(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  ep

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
$1 U T " u
V o mepmdme v/
wh o L W
N N D
= Q——t —
Ay 4

Must be grounded by cable.

Programmable
centrolier

Quter
box

Earth plate

l

5- 20



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

—»———f+ 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) or overload 2 (AL51) 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 No.20 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-enabled range changes as follows:

Parameter No.20 Setting {| Operation Parameters No.O 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




6. PARAMETERS

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 ¢ 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 Function 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 1 7 Pos.gainl 70 radfs
8 t JG1 |Jogspeed]l 8 JOGspeedl 100 r/min
9 .JG2 1 Jog speed 2 9.J0Gspeed2 | 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 39FLGpuse | [ 2048 | ... pulse
40 TL }Internal torque limit 1 40 TQ limitl 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 blank
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 need 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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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

7: MR-RB54

8: MR-RB30

9: MR-RBS0

B: MR-RB31

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 istance (um) 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
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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: Address increasing direction
¥ 1: Address decreasing direction
Dog signal input polarity
Q: 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: Drocp pulse value 1/32 {£11.6V/65536 pulses)
A: Droop pulse value 1/64 {+11.6V/131072 pulses)

r
Monitor 1 out 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| Oneratian Parameters | Parameters | Parameters
s No.0 1o No.20 [No.21 to Mo.64|No.65 to No.79
0 Reference (@] O
Write O O
A Reference|{ MNo0.20 only
Write No.20 only
c Reference O o) O
Write o
£ Reference O O 9]
Write 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
— i
Initial 0 Low response LO‘Y to igh 1to 5 times
value rigidity
1 Low response | Low rigidity | 50 to 300ms
z o 10 to 70
Middle . A 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
? o 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 limit values.
When torque monitoring has been selected for monitor output, this set
level is 8[V]. The monitored torque 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 anatog 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 — SON signal function selection
0: Servo ON to
T T I 1: Reset 0011h
(SON is automatically switched on
internally)
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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

Qutput after position data is output.

Alarm/pre-alarm output selection

0: ALM signal Is used as alarm output.
{Cutput at alarm occurrence)

1: ALM signal is used as preatarm (warning) output.
(Output at warning occurrence)

L— Torque limit-in-progress (CPQO) 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 code 2-bit output are chosen at 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, the result of auto tuning is automatically

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.

ojojof |

—|_—0 QOverride 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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6. PARAMETERS

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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6.2 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,

n=NLUNM=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 [pulse/rev] 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: ABS counter

. . E: Servo motor speed
6: Machine speed F: Bus voltage
7: Droop pulse '
8: Torque 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_ 8V]y__ 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
ooon Sudden stop
(initial value) Droop 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 motor speed (r/min)

6- 25



	Safety Instructions
	COMPLIANCE WITH EC DIRECTIVES
	CONFORMANCE WITH UL/C-UL STANDARD
	CONTENTS
	Optional Servo Motor Instruction Manual CONTENTS
	About the Manuals
	1. FUNCTIONS AND CONFIGURATION
	1.1 Introduction
	1.1.1 Function block diagram
	1.1.2 Positioning system
	1.1.3 Roll feeding system

	1.2 Model Name Make-Up
	1.3 Combination with Servo Motor
	1.4 Parts Identification
	1.5 Controller and Its Auxiliary Equipment

	2.  INSTALLATION
	2.1 Environmental conditions
	2.2 Installation Direction and Clearances
	2.3 Keep out foreign materials
	2.4 Cable Stress

	3.  POSITIONING SYSTEM
	3.1 Positioning System Specifications
	3.2 Standard Connection Examples
	3.2.1 Standard configuration (without the MR-H-D01 option card)
	3.2.2 Extension configuration 1 (with the MR-H-D01 option card)
	3.2.3 Extension configuration 2 (with the MR-H-D01 option card)
	3.2.4 Extension configuration 3 (with the MR-H-D01 option card)

	3.3 I/O Connectors
	3.3.1 Connector signal layouts
	3.3.2 Signal explanations
	3.3.3 Control input/output signals

	3.4 Operation
	3.4.1 When Switching Power On for the First Time
	3.4.2 Startup
	3.4.3 Manual operation mode
	3.4.4 Automatic operation mode
	3.4.5 Manual zeroing mode
	3.4.6 Automatic zeroing

	3.5 Absolute position detection system
	3.6 Point Table Data Setting Procedures

	4. ROLL FEEDING SYSTEM
	4.1 Roll Feeding System Specifications
	4.2 Standard Connection Example
	4.2.1 Standard configuration (without the MR-H-D01 option card)
	4.2.2 Extension configuration 1 (with the MR-H-D01 option card)
	4.2.3 Extension configuration 2 (with the MR-H-D01 option card)

	4.3 I/O Connectors
	4.3.1 Connector signal layouts
	4.3.2 Signal explanations
	4.3.3 Control input/output signals

	4.4 OPERATION
	4.4.1 When Switching Power On for the First Time
	4.4.2 Startup
	4.4.3 Manual operation remote mode
	4.4.4 Manual Operation Mode
	4.4.5 Automatic Operation Mode

	4.5 Point Table Date Setting Procedures

	5. SIGNALS AND WIRINGS
	5.1 Internal Connection Diagram of Servo Amplifier
	5.2 Interfaces
	5.2.1 Common line
	5.2.2 Detailed description of the interfaces

	5.3 Power Line Circuit
	5.3.1 Connection example
	5.3.2 Terminal
	5.3.3 Power-on sequence

	5.4 Connection of Controller and Servo Motor
	5.4.1 Connection instructions
	5.4.2 Connection diagram
	5.4.3 Details of the servo motor side
	5.4.4 Servo motor fan (HA-LH11K2 to HA-LH22K2)

	5.5 Servo Motor with Electromagnetic Brake
	5.5.1 Wiring instructions
	5.5.2 Operation of electromagnetic brake

	5.6 Grounding
	5.7 Alarm Occurrence Timing Chart

	6. PARAMETERS
	6.1 Parameter List
	6.1.1 Parameter write inhibit
	6.1.2 Lists

	6.2 Detailed Explanation
	6.2.1 Electronic gear
	6.2.2 Changing the status display screen
	6.2.3 Analog output
	6.2.4 Changing the stopping pattern at the forward/reverse stroke end
	6.2.5 Rough match output
	6.2.6 Low acoustic noise mode


	7 to REVISIONS

