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® Safety Instructions @

{Always read these instructions before using the equipment.)

Do not attempt to install, operate, maintain or inspect the servo amplifier and servo 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 servo amplifier 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".

Indicates that incorrect handling may cause hazardous conditions,,

A WARNI NG resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,,

A CAUTION 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. Piease 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:

/N\ 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 servo amplifier 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 servo amplifier and servo motor untif 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 servo amplifier with the front cover removed. High-volitage terminals and charging area
are exposed and you may get an electric shock.

« Except for wiring or periodic inspection, do not remove the front cover even if the power is off. The servo
amplifier is charged and you may get an electric shock.

2. To prevent fire, note the following:

/\ CAUTION

» Do not install the servo amplifier, servo motor and regenerative brake resistor on or near combustibles.
Ctherwise a fire may cause.

» When the servo amplifier has become faulty, switch off the main servo amplifier power side. Continuous
flow of a large current may cause a fire.

« 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 should 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 serve amplifier 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 installation

/\ CAUTION

missing.

« 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 instalied 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 ot encoder.

» Do not hold the front cover to transport the servo amplifier. The servo amplifier may drop.

+ Install the servo amplifier in a load-bearing place in accordance with the Instruction Manual.

« Do not climb or stand on servo equipment. Do not put heavy cbjects on equipment,

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

¢ Leave specified clearances between the servo amplifier and control enclosure walls or other equipment.

Do not install or operate the servo amplifier and servo motor which has been damaged or has any parts

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

+ Provide adequate protection to prevent screws and other conductive matter, oil and other combustible
matter from entering the servo amplifier.

+ Do not drop or strike servo amplifier or servo motor. Isolate from all impact loads.

» Use the servo amplifier and serve motor under the following environmental conditions:

Conditions
Environment
Servo Amplifier Servo Motor
Ambient [¢C) 0 to +55 (non-freezing) 0 to +40 {non-freezing)
temperature {°F] 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 [°F] -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, oil mist, dust and dirt
Altitude Max. 1000m (3280 ft) above sea level
HC-MF Series
HA-FF Series X-Y:49 {5G}
HC-UF 1310 73
HC-5F81
HC-SF52 to 152 ;
HG-SF53 to 153 X-Y:24.5{2.5G)
m/s?]  [5.9 {0.6G} or less HC-UF 72 - 152
HC-SF121 » 201
HC-SF202 - 352 X :24.5 {2.5G}
HC-8F203 - 353 Y : 49 {5G}
HC-UF202
y X : 245 {2.6G}
- HC-SF301 Y 1 29.4 (3G}
Vibration HC-MF Series
HA-FF Series X-Y:.64
HC-UF 13 to 73
HC-SF81
HC-8F52 to 152 X:32
HC-SF53 to 153 Y :80
[f¥s®] | 19.4 orless HC-UF 72 - 152
HC-SF121 - 201
HC-8F202 - 352 X:64
HC-SF203 - 353 Y : 161
HC-UF202
X:38
HC-SF301 Y:g6




/N\ CAUTION

« Securely attach the servo motor to the machine. If attach insecurely, the servo motor may come oft 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 shaft 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 miscperate..

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

» 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 absorbing diode installed on the DC output signal relay must be wired in the specified direction.

Otherwise, the emergency stop and other protective circuits may not operate.

Servo
Ampilifier

VIN
(24VDC)

Control

output ' el
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

/\ 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 signai on.

¢ Do not modify the equipment.

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

» Use the servo amplifier with the specified servo motor.

¢ The electromagnetic brake on the servo 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 baliscrew and the servo motor are
coupled via a timing belt), the electromagnetic brake may not hold the motor shaft. To ensure safety, install
a stopper on the machine side.

(5) Corrective actions

/\ CAUTION

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

« Configure the electromagnetic brake circuit so that it is activated not only by the servo amplifier 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 (frouble) is present. emetgency stop.

Servo motor \
RA EMG

0 24VDC

Electromagnetic brake

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

¢ When power is resiored after an instantanecus 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

/N CAUTION

+» Dispose of the product as general industrial waste.

(8) General instruction

» 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 servo amplifier 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 "EMC INSTALLATION

GUIDELINES" (IB (NA) 67303).

CONFORMANCE WITH UL/C-UL STANDARD

Use the servo amplifier 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
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About the Manuals

This Instruction Manual and the MELSERVQ Servo Motor Instruction Manual are required if you use the
SSC-NET compatible AC servo MELSERVO-H-BN for the first time. Always purchase them and use the
MELSERVO-H-BN safely.

| Relevant manuals |

Manual Name Manual No.
MELSERVO-H Series TO USE THE AC SERVO SAFELY IB(NA)67367
MELSERVO Servo Motor Instruction Manual SH(NA)3181
EMC Installation Guidelines IB(NA)67310




1. FUNCTIONS AND CONFIGURATION
.

1. FUNCTIONS AND CONFIGURATION

1.1 Introduction

The Mitsubishi MELSERVO-H-BN serites SSC-NET-compatible AC servo is the all-digital, intelligent AC
servo which has been wholly digitized in servo control. It is connected with a motion controller, machine
controller or similar device via a CPU bus and the servo amplifier reads position data directly to perform
operation.

Data from a command unit controls the speed and rotation direction of the servo motor and executes
precision positioning (16384 pulses/rev resolution for the HC-SF series servo motor).

A torque limit is imposed on the serve amplifier by the clamp circuit to protect the power transistor in the
main circuit from overcurrent due to sudden acceleration/deceleration or overload. The torque limit value
can be changed to any value with an external analog input or the parameter.

Also having the RS-232C serial communication function, the MELSERVO-H-AN allows a personal
computer or similar device to be used for parameter setting, test operation status indication and
monitoring ete.

The HC-MF, HA-FF, HC-SF, HC-RF and HC-UF series servo motors are equipped with an absolute
position encoder as standard. Simply adding a battery to the servo amplifier configures up an absolute
position detection system, and merely setting a home position once makes zeroing unnecessary at power-
on, alarm occurrence or the like.

1.2 Function Block Diagram

The function block diagram of the MELSERVO-H-BIN is shown on the next page.



1. FUNCTIONS AND CONFIGURATION
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1 1
‘ !
1 1
i i
1 1
MR-BAT i
w Interface E
< control !
Optional battery T !
{for absolute position}) ! :
. [ s
i i
e CN1
Controller Serve Analog monitor 2CH
Analog or servo amplifier or
2CH molifier termination
ampiite connector 4' Parameter unit

Note: For 11kW or more
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1.3 Model Name Make-Up

1.3.1  Name plate

Madel
MR_?JWDDBN Capacity
AC200¥-230V 5G/60Hz Applicable power supply
6. 0A Rated output current

Serial number

1.3.2 Meodel
MRI-,H oo
Series l .
Compliant Standards
Symbal Compliant Standards
None Standard model (in Japan)

-UE {EN Standard, UL/C-UL Standard (Note)
Note: The 11kW and higher servo amplifiers will be
certified by the UL/C-UL Standard.
——— Optional feature
Symbol Optional featurs

None Standard feature
This symbol is affixed to indicate that the 11kW or higher servo
.pgp |amplifier does not need the external regenerative resistor equipped as
standard because the regenerative brake option (MR-RB6S to 67), brake
unit {FR-BU) or power return converter (FR-RC} is purchased.

L Corresponding servo motors

HA-MH « HA-FH | HC-MF » HA-FF
Symbol | HA-SH « HA-LH | HC-SF « HC-RF
HA-UH HC-UF
Nonhe Q
N Q O
SSC-NET compatible AC servo
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
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L ______ |
1.4 Combination with Serve Motor

The following table lists combinations of servo amplifiers and servo motors. The same combinations apply
to the models with electromagnetic brakes, the models with reduction gear, 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 serve motors, refer to parameter No. 3 in Section 6.1.2 (2).

Consult us when using a servo motor which is equipped with a high resolution encoder of 32768 pulses/rev
or 131072 pulses/rev.

Servo Motors
Servo Amplifier {Note 2) HC-SFO (Note 1) HC-UFIO
HC-MFO | HA-FFO - HC-RFO — HA-LHO
1000¢/min | 2000t/min | 3000r/min 2000r/min | 3000r/min

MR-H10BN 053.13 13

MR-H20BN 0563.13 23

MR-H40BN 23 33.43 23

MR-H60BN 43 63 52 53 43 52
MR-H100BN 73 81 102 103 72 73

MR-H200BN 121.201 ] 152.202 | 153.203 | 103.153 152 102.152
MR-H350BN 301 352 353 203 202 202
MR-H500BN 502 353.503 | 352.502 302.502
MR-H700BN 702 702
MR-H11KBN 11K2
MR-H15KBN 156K2
MR-H22KBN 22K2

Note: 1. The HC-UF73 . HC-SF 203 . HC-SF 353 may not be connected depending on the production timing
of the servo amplifier. Please contact us.
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1.5 Parts Identification

151 MR-H350BN or less

Name/Application Refer to
Battery holder
Contains the battery for absolute position data backup. Chapter 5
Display Section 4.3

The four-digit, seven-segment LED shows the servo
status and alarm number.

Charge lamp

Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.

Chapter 10

Semwvo .amplif_ier Switch window
front view » CN5:Connector for connection of the battery for
- — “

absolute position detection

* C81: Axis select switch

E E - ey Charge lamp Chapter 5
i ' Section 3.7
Lol ® D"‘ CNS
----- el / [©)e—— csi
Section 3.3.1

Analog monitor output connector (CNG}) Section 3.4(3)
CN3 CN4 /_ Used to output an analog monitor signal. Section 6.2.1
Communication connector (CN4}

/— Used for connection with the MR-PRUO1 A/personal Section 8.3.1
Chapter 14

-1 computer.

D Bus cable connector (CN1A)

Used to connect a bus cable which links with a Section 3.3.1

CN1A -€N1B controller or preceding-axis servo amplifier.

3

Bus cable connector (CN1B)

Used to connect a bus cable which links with a
subsequent axis servo amplifier or termination
- connector.

Section 3.3.1

1/O signal connector (CNB6)

CN2 _0le Connect the CNE connector which comes standard.
) The CN6 connector is shorted between EM1-EM2.

When making up an emergency stop circuit externally,

open EM1-EM2 and connect an external emergency

stop switch across them.

-
e

Section 3.3.1

Enceder connector (CN2)}

Connector for connection of the servo motor encoder.
Main circuit terminal block {TE1)

Used to connect the input power supply and servo Section 3.5.2
motor.

Section 13.1.6
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1.5.2 MR-H500BN « MR-H700BN

Name/Application Refer to
Battery holder
Contains the battery for absolute position data backup. Chapter 5
Display .
tion 4.3
The four-digit, seven-segment LED shows the servo 2‘:}: I?gr 10
status and alarm number. P
Switch window
» CN5:Connector for connection of the battery for
absolute position detection
+ CN1:Axis select switch
Chapter 5
Section 3.7
D<——— CN5
[O)s—— cs1
Servo amplifier
front view Section 3.3.1
(@ ) | Analog monitor output connector (CN3) S:;i:n 3 4 ('3)
7 1/ Used to output an analog monitor signal. Section 6 54
>
=L Communication connector (CN4) )
! ! Section 3.3.1
| ' Used for connection with the MR-PRU01A/personal Chapler 14
| ‘ computer. P
L CN3/ CN4
) Bus cable connector (CN1B)
v Used to connec_:t abus cablg which ||nk§ wut'h a Section 3.3.1
- D subsequent axis servo amplifier or termination
\ "/ controller.
CN1A CN1B
m /] Bus cable connector (CN1A)
@ ﬂ Used to connect a bus cable which links with a Section 3.3.1
Kl controller or preceding-axis servo amplifier,
I/0 signal connector (CNB}
® CNe ® Connect the CN6 connector which comes standard.
i i -
CN2 The CN6 chnector is shorted betweer-r EM1 EM2. Section 3.3.1
—@"@#E 2 |—1 ® When making up an emergency stop circuit extemally,
I TE1 open EM1-EM2 and connect an external emergency
=+ = stop switch across them.
BEEEE @l@” ®
\. === y, Encoder connector (CN2) Section 13.1.6
s o Connector for connection of the servo motor encoder. "
Main cireuit terminal block (TE1, TE2 )
Used to connect the input power supply and servo Section 3.5.2
motor.
Charge lamp
Lit to indicate that the main circuit is charged.
While this lamp is lit, do not reconnect the cables.
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1.5.3 MR-H11KBN or more

Name/Application Refer to
Battery holder
Contains the battery for absolute position data backup. Chapter 5
Dispiay .
The four-digit, seven-segment LED shows the servo Saction 4.3
Chapter 10
status and alarm number.
Switch window
+ CN5:Connector for connection of the battery for Chapter &
absolute position detection Section 3.7
* CS1:Axis select switch
D4——— CN5
Servo amplifier
front view
s 4p—o CS1
® ®) O]
-
Analog monitor output connector (CN3) g:;gf:g f(;)
4 Used to output an analog monitor signal, Section 6.2.1
1) t
---| CONCN4 Communication connector (CN4} Section 3.3.1
Used for connection with the MR-PRUO1A/personal y
Chapter 14
computer.
Bus cable connector (CN1B)
Used to connect a bus cable which links with a "
. i o Section 3.3.1
subsequent axis servo amplifier or termination
connector.

Bus cable connector (CN1A)
Used to connect a bus cable which links with a Section 3.3.1
controller or preceding-axis servo amplifier.

WO signal connector (CN6)

Connect the CN6 connector which comes standard.
The CN6 connector is shorted between EM1-EMZ2.
When making up an emergency stop circuit extemally,
open EM1-EM2 and connect an external emergency
stop switch across them.

Section 3.3.1

Encoder connector (CN2)

Connector for connection of the servo motor encoder, Section 13.1.6

Main circuit terminal block (TE1, TE2)
Used to connect the input power supply and servo Section 3.5.2
motor.

Charge lamp (inside the front panel)
Lit to indicate that the main circuit is charged.
While this tamp is lit, do not reconnect the cables.
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1.6 Servo System with Auxiliary Equipment

(Note 2)
Power supply
3-phase Analog meter
200 to 230V )
\\\\\‘\‘“” / ey,
Regenerative "
brake option Servo amplifier o
o0 MR-HLIBN
No-fusebreaker | ¢ T [ | = @ r----m-mmmmmmmmmooo- ERRREEEE
(NFB) or fuse l m i rameter unit
g i [ las {ow 1]
3 ' [=1=TI=]r)]
! -
1 (0 )
1 <) I
' oleixlm)
CHARGE g
! or
! Servo Personal
Magnetic 1 Configuration computer
contactor ! & ! software
r-a !
(MC) cAmll LS !
N ﬁ CN4 | To CN3 !
& :
R = i :
K To CN4,
S B 4':The parameter unit or Servo
T Configuration software is required for
- &) E_parameter setting. |
=11 () e
S1 = i
To CNiB Subsequent axis servo
2 amplifier
. - o
= termination connector
= To CN1A
CND C‘I}IS [ Servo system controller
or '
preceding axis servo amplifier |
i

(Note 1)
MR-HCN2

External emergency
stop switch or the like

Servo motor

Note: 1. Required when using the HC-MF, HA-FF or HC-UF3000r/min servo motor.
2. Depends on the servo amplifier capacity. Refer to Section 11.1.
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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. 7

« install 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.

« Provide an adequate protection to prevent screws, metallic detritus and other

ACAUTION conductive matter or oil and other combustible matter from entering the servo

amplifier.

¢ Do not block the intake/exhaust ports of the servo amplifier. Otherwise, a fault may
occur.

* Do not subject the servo amplifier to drop impact or shock loads as they are
precision equipment.

+ Do not install or operate a faulty servo amplifier.

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

2.1 Environmental conditions

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

32 to +131 [°F] (non-freezing)

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

=20 to +65 [°C] (non-freezing)

—4 to +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 hold the front cover to transport the servo ampiifier. The controller may drop.
» The equipment must be installed in the specified direction. Otherwise, a fault may

ACAUTION occur.

» Leave specified clearances between the servo amplifier and control box inside walls
or other equipment.

(1) Installation of one servo ampilifier

VW V7
10mm (0.394 in
‘_}_’ of more 'L

2| | I
[N

[
SH
g

or more
< L
<+
~ e
H H % o Bottom

£

7% S, ’g

(Front view) 3

{2) Installation of two or more servo amplifiers
Leave a large clearance between the top of the servo amplifier 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 servo amplifiers. For the MR-H10BN to

MR-H60BN, reserve an at least 15mm (0.591 in.) clearance as a wiring space.

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

consideration of heat generation so that the servo amplifier is not affected.
Install the servo amplifier 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

servo amplifier.
(2) Prevent oil, water, metallic dust, etc. from entering the servo amplifier through openings in the control

box or & 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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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.
For use in any application where the servo motor moves, 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 serve 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.
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3. SIGNALS AND WIRING

/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 and the voltage is safe
in the tester or the like more than 10 minutes after power-off. Otherwise, you may
get an electric shock.

» Ground the servo amplifier and the servo motor securely.

¢ Do not attempt to wire the servo amplifier 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, ete.

» 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 output due to
a fault, disabling the emergency stop and other protective circuits.

Servo amplifier

VIN
{DC24V)

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 servo amplifier.

* Do not install a power capacitor, surge suppressor or radio noise fitter (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.

POINT I

» The signals of the same name are connected inside the servo amplifier.
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341

Connection example of control signal system

POINT I

e Refer to Section 3.5 for the power line connection and to Section 3.6 for
connection with the servo motor.

Parameter unit

)

coDo
[==0=10]

80

5[]

3

Servo
Configuration
software

or

(Note 2. Emergency stop)

Personal
computer

MR-H-BN

CN4

e Gontroller
A1SD75M{AD75M)

{Note 4, 8}

Bus cable {option)
MR-HBUSTIM

[

Cable clamp
{option)

Motion
controller

{Note 4, 8)
Bus cable (option)
MR-HBUSOM

[ g

Cable clamp
(option}

Machine
controller

(Note 4, B)
Bus cable (option)
MR-J2HBUSLCIM-A

[

Cable clamp
({option}

GN6
EM1| 1A 2mor less N
EM2| 18 CN3 |
i | MOt (&) m Analg:g 1
| monitor
2 MO2 6 ng Analeg
4| MoG monitor 2
{Note 3) CNB ‘(l\\lote 1)
onia 2A [ wmBR o !
* 4A | DB +—6— ]
38 | com 1}
(Note 3) 24V0C
C81
:| CN1B re‘
I
Setting: 0
B MR-H-BN
cn1a B2 ot s)
I~
CN1B
— Setting: 1
(Note 4,8 —™
Bus cable (option)
] MR-H-BN
CNiA (3 axes)
] {Note 5}
] 1
CN1iB
n Sefling: 2
=
MR-H-BN
oN1 A (naxes)
{Note 5}
cs1
(Note 7} G rg
MR-TM N1B ) LiNote
Setting:n-1| n=11t08
3- 2
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Note 1. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be

faulty and will not output signals, disabling the emergency stop and other protective circuits.

2. Always install the emergency stop switch. Connect the emergency stop switch after removing the
wiring across EM1-EM2 of the CN6 connector supplied as standard.

3. CN1A and CN1B have the same shape. Wrong connection of the connectors will lead to a fault.

4. Use the bus cable at the overall distance of 30m or less. In addition, to improve noise immunity, it is
recommended to use a cable clamp and data line filters (three or four filters connected in series)
near the connector outlet.

5. The wiring of the second and subsequent axes is omitted.

6. Up to eight axes (n = 1 to 8) may be connected. The MR-J-B/MR-J2-B servo may be connected on

_ the same bus.

7. Always insert the termination connector (MR-TM) into CN1B of the servo amplifier located at the
termination.

8. The bus cable used with the SSC-NET depends on the preceding or subsequent controller or servo
amplifier connected. Refer to the following table and choose the bus cable.

_ MR-H-BN MR-J-B MR-J2-B

AISD75M(AD75M) MR-HBUSOM MR-HBUSOM MR-J2HBUSOM-A
Motion controller MR-HBUSOM MR-HBUSOM MR-JZHBUSLOM-A
Model W MR-J2HBUSOM-A MR-J2ZHBUSOM-A MR-J2HBUSOM
MR-H-BN MR-HBUSOM MR-HBUSOM MR-JZHBUSOM-A
MR-J-B MR-HBUSOM MR-HBUSOM MR- J2ZHBUSOM-A
MR-J2-B MR-JZHBUSOM-A MR-J2ZHBUSCOM-A MR-JZHBUSOM
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3.2 Common Line

The following diagram shows the power supply and its common line.

MR-H-BN

M1 +24V+10%

Approx. 10mA
| E
}__

M

DB

¥ I

BR

Digital (DO-1)
Permissible current: 50mA

(Ra) ¥

™

Digital
input (D1-1) ()EW C 1} +
r COM 24VDC
....................... <lsolateds w-----srsnsreasnares Connection of diode in
CN1A ?g opposite polarity will fail
CN1B i
~sm. [ EMG the amplifier.
HE RD*
H TD*
: EMG*
é ..:.K'_l- -
SD Monitor
Analog output, one
or two-way defecting
1mA meter
10kQ
" Senvo motor
i encoder
" v
Servo motor LG i
Earth A\
= Earth
L SD
Ground .[
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3.3 /O Signals

3.3.1

Connectors and signal layouts

POINT ]

cable connectors.

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

MR-H-BN

B
g

CN3 CN4
{For parameter unif)
CN1A [H] [m CN1B
{For connection (For connection of
of preceding axis) = subsequent axis)
oz N8 .
(Refer to (For electromagnetic brake/

Section 13.1.6.) emergency stop signal)

. CN1A
Model PCR-S20FS (Honda Tsushin make)

RD* 43 | RD 3
14 4
TD* 15 TD 5
Bl 61w
EMG'[ 37 | EMG 7

18 ]
19 9
20 10 BT
SD
CiN6
Model FCN-3610P008 (Fujitsu make)
4A 4B
DB
3A 3B
MBR | COM
2A 2B
1A 1B
EM1 | EM2

CN6 connector (EMi1-EM2 shorted) supplied as standard

CNe2 (for encoder signals})
Model PCR-S20FS (Honda Tsushin make)

el
11 1
12 2 LG
6| LG 3
14 4 MRR
BAT [ 15 | MR 5
16 LG -]
PS |37 7
18 g [—B 1 Ps
| P53
20 10
sD
\

CN1iB
Model PCR-S20FS (Honda Tsushin make)
il 1 [

26|21 w
RD* '3 | RD 3

™" 15 ™ 5

EMG"| 97 | EMG [ 7

20 10 BT

CN3
Model 171822-4 (AMP make)

(Mo1yt| O
(Mozy2| O

o d
(MOG) 4| 0O [
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3.3.2 Signal explanations

For the I/O interfaces (symbols in I/O column in the table), refer to Section 3.4.

(1) CN3
Signal Name Symbol | Pin No. Description IIO
Division
Analog monitor 1| MO1 1 Used to output the data set in parameter No. 17 to across MO1-MOG in terms off Analog
voltage. output
Analog monitor 2| MO2 2 Used to output the data set in parameter No. 17 to across MO2-MOG in terms of| Analog
voltage. output
Monitor common | MOG 4 Common terminal for MO1 and MO2.
Connected with LG inside the servo amplifier.
(2) CN6
Signal Name Symbol | Pin No. Description IIO
Division
Emergency stop EM1 1A |Emergency stop input terminal. DI-1
Opening EM1-EM2 results in an emergency stop status, in which the servo
system is switched off and the dynamic brake operates to make a sudden stop.
Short EM1-EM2 in the emergency stop status to exit the emergency stop status.
Emergency stop EM2 1B  |Common terminal for the emergency stop signal (EM1).
coOommon
Magnetic brake MBR 3A  |Magnetic brake interlock output terminal. DO-1
interlock MBR-8G are disconnected at servo-off or alarm.
Txternal dynamic| DB 4A  |External dynamic brake output terminal. DO-1
brake DB-SG are disconnected when the dynamic brake operates.
Common COM 3B |Common terminal for MBR and DB cutput signals.
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3.4 Interfaces
This section gives the details of the I/O signal interfaces (refer to /0 Division in the table) indicated in

Sections 3.3.2,
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.
Servo amplifier

{Note)

For a transistor 24VDC

SON
Approx. SmA <+ | efc.

l R: Approx. 4.7kQ
Switch
TR 158G

VCES 1.0V l
I CEQ < 100uA

{2) Digital cutput 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)
{a) Inductive load

Servo amplifier

If the diode is not
connected as shown,
the servo amplifier
will be damaged.

DB
MBR

COM| 24vDC

Servo amplifier
DB
MBR

(b) Lamp load
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(3) Analog output

Qutput 10V
Max. 1TmA

Servo amplifier

MO1
MO2

Reading in
one or both
directions

MOG ] 1mA meter
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3.5 Power Line Circuit

+ When the servo amplifier has become faulty, switch power off on the amplifier power
AC AUTION 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.

3.5.1 Connection example

External emergency

AA P OFF  ON

—) O @
{Note 4)
<]

NFB MC Servoampliéie_rg_? Servo motor
ST > R NCF u u
3-phase
200 to Q| O O $ v v
230AC S B o T w W
11 < +
N Builtin ’\__ (Note1)2ﬂ/Dc B1
regenerative EM1
brake Fﬁo Z 182 j_:
resistor
Note 2
ChE Hsio ( ) 1 BU (Note3)
External emergency stop | EM1 Mszl
EM2
CNz[ ﬁ :I
Encoder cable
MBR
0
24VDC

Note: 1. The interface 24VDC power supply (VDD) of the servo 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 3.9.2 (2), do not connect the EMG switch.

3. For HA-LH11X2 or more.

4. Configure up the power supply circuit which switches off the magnetic contactor after detection of
alarm occurrence on the controller side.
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3.5.2 Terminal explanations

The arrangement and signal layout of the terminal block change with the servo amplifier capacity. Refer to
Section 13.2.1.

Symbol Signal Description
Main circuit power input terminals
R, ST Main circuit power supply Connect a three-phase 200 to 230VAC, 50/60Hz power supply to R, S, T.

For MR-H700BN or more, the voltage of 50Hz power is 200 to 220V,
Serve motor power output terminals

Connect to the servo motor power supply terminals (G, V, W).

Control circuit power input terminals

Ri1 and St should be in phase with R and S, respectively.

Connect a single-phase 200 to 230VAC, 50/60Hz power supply.

For MR-H700BN or more, the voltage of 50Hz power is 200 to 220V.
Regenerative brake option connection terminals

The MR-H400BN to MR-H700BN are factory-connected with a built-in
regenerative brake resistor.

When using the regenerative brake option, brake unit or power return
converter, always connect the wiring of the built-in regenerative brake resistor
connected across P-C.

For the MR-H11KBN or more, always connect the standard-supplied
regenerative brake resistor across P-C.

U, v, w Servo motor output

R1, & Control circuit power supply

P,C,D Regenerative brake

Servo motor fan power supply terminals

MS1, M32 | Servo motor fan Connect to the cooling fan which is built in the HA-LH11K2 to HA-LH22K2
servo motors. Provided for the servo amplifiers of MR-H11KBN or more.
Ground terminal

p— Grounding Connect this terminal to the protective earth (PE) terminals of the servo motor
and control box for grounding.

3.5.3 Power-on sequence
(1) Power-on procedure

1) Always wire the power supply as shown in above Section 3.5.1 using the magnetic contactor with
the main circuit power supply. Configure up an external sequence to switch off the magnetic
contactor as scon as an alarm occurs.

2) Switch on the control circuit power supply Li1, 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 servo amplifier will operate properly.

3) The servo amplifier can accept the servo-on command about 1 second after the main circuit power
supply is switched on.

3- 10
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{(2) Timing chart
Servolon
Yoo o [0
power OFF—T .
Base circuit ON ! |

OF 20ms__ |

|
Servo on command o }
{from controller) OFF—’

{3) Emergency stop

é CAUTION « Install an emergency stop circuit externally to ensure that operation can be stopped
and power shut off immediately.

Configure up a circuit which shuts off main circuit power as soon as EM1-EM2 are opened at an
emergency stop. When EM1-EM2 are opened, the dynamic brake operates to bring the servo motor to a
sudden stop. At this time, "emergency stop warning” (E6) appears on the display.

During ordinary operation, do not use the external emergency stop signal to alternate stop and run.

Servo amplifier

olo EM1

EM2

3- 11
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3.6 Connection of Servo Amplifier and Servo Motor

3.6.1 Connection instructions

AWAHNING « [nsulate the connections of the power supply terminals to prevent an electric shock.

+ Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier
f CAUTION and servo motor. Otherwise, the servo motor will operate improperiy.
» Do not connect AC power supply directly to the servo motor. Otherwise, a fault may
ocCur.

(1) Wind an insulation tape around the connection several times. For the EN Standard-compliant model,
connect via a fixed terminal block.

Servo amplifierside

¢ : —~ |
E; Wind insulation tape three or four times.

Servo motor side

(2) For grounding, connect the earth cable of the servo motor to the protective earth (PE) terminal of the
servo amplifier and connect the ground cable of the servo amplifier to the earth via the protective earth
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.

3.6.2 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 13.2.1. For encoder
cable connection, refer to Section 13.1.2.

3- 12
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Servo Motor

Connection Diagram

HA-LH11K2 to HA-LH22K2
HC-MF053(B)(-UE) to
HC-MF73(B)-UE)
HA-FF053(B) to HA-FF63(B)
HC-UF13(B) to HC-UF73(P)

Servo amplifier Servo motor
‘ U U (Red)
v V (White)
W W (Black) Motor
@ {Green) @
(Note 1) {Note3)
- | 24VDC  B1 (Note2)
alo 5Eo 23552 ;Electro-
EMG _T— magnetic|
brake

To be shut off when servo
on signal switches off or by
alarm signal

CN2 [

Note: 1.To prevent an electric shock, always connect the earth terminal of the servo
amplifier to the earth of the control box.

2. This circuit applies to the servo 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 3.6.4.

Encoder

Encoder cable

HA-FF053C®)-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-SF502(B)

Servo amplifier Servo motor
u U
\ \'
Motor,
w W
@ 4\
‘E (Note 1}
= 24VDC {Note2)
1] B1
| olo 5 Electro-
EMG T B2 magnetic
To be shut off when servo | __brake |
an signal 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 servo
amplifier 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)

Servo amplifier Servo motor
U U
v v Motor
W w
@ T
*: (Note 1)
= | 24VDC _(Note2)|
H B1
Electro-
EMG _T_ B3 magnetic
To be shut off when servo |- _b.@}f% [
on signal switches off or by
alarm signal
CN2 [M
Encoder

Encoder cable

Note: 1. To prevent an electric shock, always connect the earth terminal of the servo
amplifier to the earth of the control box.

2. This circuit applies to the servo motor with electromagnetic brake.

3- 13
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3.6.3 Details of the servo motor side

(1) HC-MFO(B)(-UE) series

ﬁ._._._ ............ _E]_

q

w._ Power supply lead
4-AWG19 0.3m
With end-insulated round crimping terminal 1.25-4

Red : U phase
White 1 V phase
Black : W phase

Encoder cable 0.3m Green/Yeliow: Earth

Wilh connector 172169-9 \_Brake cable
{AMP make) 2-0.30.3m
With end-insulated round crimping
terminal 1.25-4
(2) HA-FFO(B) series
Earth terminal, M3 screw
0, 0 q] -
1
I
! 0, [i -
| ]

Brake cable
VCTF2-0.52 0.5m

Encoder cable 0.3m
With connector 172169-9
{(AMP make)

Power supply cable
VCTF3-1.252 0.5m

With end-insulated round
crimping terminal 1.25-4
Red :U phase

White : V phase

Black :W phase

terminal 1.25-4

14

Encoder connector signal arrangement

=T
P
1 2 3
MR | MAR | BAT
4 5 []
MD | MDR | CNT
7 8 ]
P5 LG | SHD

Encoder connector signal arrangement

l

1 2 l 3
MR [ MRR | BAT
4 5 [
#D | MDR | CNT
7 8 9
P5 | LG | SHD

With end-insulated round crimping
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(3) HA-FFOC-UE series

— -

- i
L] Ll
/

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 MS3102A20-29P MS3102E10SL-4P
HA-FF63C(B)-UE
Power supply connector Encoder connector signal Brake connector signal
signal arrangement arrangement arrangement
CE05-2A148-2PD-B MS3102A20-29P MS3102E10SL-4P
Ke Pin Signal Pin| Signal Pin | Signal Ko Pin Signal
] A U Al MD K ] A | (Note)B1
0O Oa) [ B Vv B | MDR L 20 Oa) LB | (Note)B2
cO Os c W C MR M | CNT Note: 24VDC without
D | & (Earth) D | MRR N | SHD polarity.
E P
F BAT R LG
G LG S P5
H T
J
(4) HC-UF3(B) 3000r/min series
Botiom —_—l
Top ] Encoder connector
signal arrangement
] |
1B ] Z 3
MR | MRR | BAT
j_l i ; T 5178
Power supply lead 4-AWG19 0.3m MD | MDR | GNT
Brake cable (With.end-insulaled rounid erimping :5 fG S:D
Encoder cable 0.3m VOTF 2.0505 terminal 1.25-4)
With connector > o Red :U phase

{(With end-insulated round  \white : v phase
crimping terminal 1.25-4)  graey - W phase
Green/Yellow : Earth

172169-9 {AMP make)

3- 15
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(6) HC-SFO(B) - HC-RFO(B) - HC-UF(B)2000 r/min series

Motor plate
\(Opposie side)
g 8\ -
==
— Le oL U | | Y
Lue !
1 == e

L

Brake connector \ Power supply connector

Connectors
Electromagnetic
s Mot F
orvo Motor oSLpO\I.ver For encoder Brake
PPy Connector
HC-SF81(B) The connector
CE05-2A22-
HC-5F52(B) to 152(B) 23}?1)5 B for power is
HC-SF53(B) to 153(B) shared.
HC-SF121(B) to 301(B)
2A2d.
HC-SF202(5) to S02(5) ff;; B ’ MS3102A10SL
HC-SF203(B) - 353(B) p "
CE05-2A32-
T b B MS3102A20-29P
CE05-2A22- )
HCRF103)to 203 B) ) N )
e connector
-2A24-
HC-RF353(B) - 503(B} CE05 for power is
10PD-B shared
CE05-2A22- '
HC-UF72(B) 152(B) flooop o
CE05-2A24- MS3102A108L-
HC-UF202(B) to 502(B) 10PD-B 4P

Power supply connector signal arrangement

CE05-2A22-23PD-B

CE05-2A24-10PD-B

Pin

(Earth)

{Note) B1

TIOM{mOO (@[>

{Note) B2

Note:24VDC,without
polarity

CE05—2A32—17PD—B

Key - -
. Pin Signal
A 1]
O On B v
& W
O Oe D [ & (Earth)
3- 16

Key
Pin Signal
A U
B \i
c W
D | @ (Earth)
E | (Note) B1
F | (Note)B2
G
Note:24VDC,without
polarity
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Encoder connector signal arrangement

Electromagnetic brake connector signal pin-outs

MS3102A20-29P
MS3102E10SL-4P
ey Fin | Signal | [Pin | Signal Key e e
g MNIS% E — A (Notge)B1
C | MR M_| ONT B | (Note)b2
Note:24VDC without
g MRR ﬁ SHD 5O A te pzélamy
F | Bat R LG
G LG S P5
H T
J
(6) HA-LH11K2(-EC) to HA-LH22K2(-EC)
Terminal block Encoder connector signal Pin |Signal Pin |Signal
Encoder connector . arrangement
MS3102A20-20P gk %) MS3102A20-29P AMDI) K
X2y == B_|MDR L
——m c | MR M | CNT
B R IS Ty D |MRR N | sHD
=] E P
= — F { BAT R | LG
g | Le S | Ps
H T
J

(a) Terminal box of HA-LH11K2 to HA-LH22K?2

Power supply connection screw size

146 , {Unit: mm]
Servo Motor Pomlrer supply .
Cooling fan lead O, T connection screw size
(BU.BV) Ground terminal  [HA-LH11K2 8-6
Round crimping MS screw HA LHI5K? - 22K2 14-6

terminal 1,25-4

209

Encoder connector
MS3102A20-20P
3 power supply leads {U, V, W)
with round crimping terminals

3.
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(b) Terminal box of HA-LH11K2-EC to HA-LH22K2-EC

[Unit: mimj

Protective earth (PE)

M5 screw

3t

146

ﬂ:ﬁmﬂl.on
(G o

i,
D, UV Waa il

209

Signal arrangement of
terminal block

u A4 w

BU[BVl

Terminal box Encoder connector
MS3102A20-29P
Power Suppl! Fan Connectio
Servo Moter W vPRY . 2 e. ton
Connection Screw Size Screw Size
HA-LH11K2-EC M6 M4
HA-LH15K2-EC - LH22K2-EC M8 M4

3-

18




3. SIGNALS AND WIRING
L |

3.6.4 Servo motor fan (HA-LH11K2 to HA-LH22K?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
servo amplifier.

Servo motor
Servo amplifier HA-LH11K2 to HA-LH22K2
MS1 BU

]

ms2 BV

3.7 Control Axis Selection

Use the axis select switch (CS1) to set the control axis number for the servo. The control axis number set to
C81 should be the same as the one set to the servo system controller. If the same numbers are set to
different control axes in a single communication system, the system will not operate properly. The control
axes may be set independently of the bus cable connection sequence.
Set the switch to "F" when executing the test operation mode using the parameter unit or Servo
Configuration software,

Axis select switch {CS1)

=
=

Description
Axis 1
Axis 2
Axis 3
Axis 4
Axis 5
Axis 6
Axis 7
Axis §

Not used
Not used
Not used
Not used
Not used
Not used
Not used
Test operation mode

3- 19
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3. SIGNALS AND WIRING

3.8 Alarm Occurrence Timing Chart

é CAUTION + When an alarm has occurred, remove its cause, make sure that the operation signal
is not being input, ensure safety, and reset the alarm before restarting operation.

When an alarm occurs in the servo amplifier, 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.

However, the alarm cannot be reset unless its cause of occurrence is removed.

Power supp! ON 3 Power off £ ]
W upply OFF : ower on
. ON
Base circuit | ] ]
ase circui OFF A -
Dynamic Valid | K ( _ -
brake Invalid— _{Brake operation | Brake operalion |
1
Servo on command ON |
{from controller)  OFf : l AN |
¢
Alarm Absent | ——— :
| : [ ]
Present
lte—  0.88
Resetcommand  ON #—I Undervoltage alarm
{from controller)  OFF
T 50ms  —s}—}— 15ms or more
Alarm occeurs Remove cause or more

of trouble.

(1) 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
(32), overload 1 (50) or overload 2 (51) alarm after its occurrence, without removing its cause, the
servo amplifier 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
(30) 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 (10) alarm will occur. If the power
failure still persists for 20ms or longer, the control circuit is switched off. The alarm is deactivated
when power is restored in this status.

4) Incremental system
When an alarm occurs, the home position is lost. When resuming operation after deactivating the
alarm, make a return to home position.

3- 20
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O

3.9 Servo Mator with Electromagnetic Brake

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

» Configure the electromagnetic brake operation circuit so that it is activated not only
by the servo amplifier 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
ACAU-“ON alarm (trouble) is present, emeargency stop.
Servo motor \
RA EM1

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.

3.9.1 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 a power supply, wire it independently of
polarity.

3- 21
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3.9.2 Operation of electromagnetic brake

(1) Electromagnetic brake operates when alarm occurs, emergency stop is valid, or SON signal is off
(a) Setting )
Set 00O (initial value) in parameter No. 24.

(b) Timing chart

Electromagnetic brake Electromagnetic brake
Dynamic brake Dynamic brake Electromagnstic
Electromagnetic brake Electromagnetic brake brake
Servo motor speed /Electromagnetic brake /Electromagnetic brake \

ON
Base circuit /*
OFF

Electromagnetic Invalid (ON)
brake interlock

I
g

MBR) Valid (OFF) ‘( k
Servo on ON —)
command
(from controller) OFF

Absent (ON)
Trouble )

Present (OFF)
Emergency stop Invalid {ON) —_—
(EM1) Valid (OFF)

1) When alarm occurred 2} When emergency stop is valid 3} When SON signal is off (servo is off}

3- 22
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(2) Electromagnetic brake operates under the condition in (1) of this section and at zero speed
(a) Setting
1) Set 1000 in parameter No. 24. ,
2} In parameter No. 21, set a time delay (Tb) between electromagnetic brake operation and base
ecircuit shut-off.
3) In this usage, do not install the EMG switch marked (Note 2} in the connection example of
Section 3.5.1.

(b) Timing chart
1) Timing chart for servo on and reset

Servo on ON
(SON]) signal

OFF

ON

Base circuit OFF

Electromagnetic
interlock signal OFF

Servo on {SON}) signal OFF

2) Timing chart for alarm occurrence or emergency stop validity
Coasting

Dynamic brake operation

Servo motor Electromagnetic brake operation
speed Zero speed /
(50r/min)—*
ON
Base circuit OFF

Electromagnetic QN
brake interock

signal OFF
(Note) ON
Ready (RD)

signal OFF

f

Alarm occurrénce or emergency stop validity

3- 23
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3.10 Grounding

AWARNING « Ground the servo amplifier and servo motor securely.

The servo amplifier switches the power transistor on-off to supply power to the servo motor. Depending on
the wiring and ground cablerouting, the servo amplifier 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 always

ground.
To conform to the EMC Directive, refer to the EMC INSTALLATION GUIDELINES (IB(NA)87303).
Control box
Servo motor
NFB MC | Servo amplifier CN2
M e
@ oy 1= f
g gg — & o % ;\!\O_ s e coder
2 o o
° § —0 o - ;\l\b- T
Rt e ———— Y
s1 U o T
V Ory ———V
Wd L | Tw
. '
Ll

Must be grounded
by cable.

Servo system
controller

Quter
Earth plate box

Hp——
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4. OPERATION AND DISPLAY

4.1 When Switching Power On for the First Time

Before starting operation, check the following:

(1) Wiring

(a) A correct power supply is connected to the power input terminals (R, S, T) of the servo amplifier.

(b} The servo motor power supply terminals (U, V, W) of the servo amplifier match in phase with the
power input terminals (U, V, W).

(©) The servo motor power supply terminals (U, V, W) of the servo amplifier are not shorted to the
power input terminals (R, S, T).

(d) The servo amplifier and servo motor are grounded securely.

(e) When the regenerative brake option is used, twisted cables should have been used. Also, the leads of
the built-in the regenerative brake resistor should have been removed. .

() A voltage in excess of 24VDC is not applied to the signal pins of connector CN6.

() The wiring cables are free from excessive force.

(h) The bus cable from the servo system controller or preceding axis is connected to CN1A. Also, the bus
cable to the subsequent-axis servo amplifier or the termination connector (MR-TM) is connected to
CNI1B.

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

{3) Machine
(a) The screws in the servo motor installation part and shaft-to-machine connection are tight.
(b) The servo motor and the machine connected with the servo motor can be operated.

(4) Axis setting
The axis number of the servo amplifier matches the axis number set to the servo system controller.
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4.2 Start Up

+ Do not operate the switches with wet hands. You may get an electric shock.
+ Do not operate the controller with the front cover removed. High-voltage terminals
AWARNING and charging area 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.
ACAUTION » 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.

(1} Power on
When the main and control circuit power supplies are switched on, "feedback pulse value" appears on
the parameter unit. "d1" (for the first axis) appears on the servo amplifier display.
In the absolute position detection system, first power-on results in the absolute position lost (25) alarm
and the servo system cannot be switched on. This is not a failure and takes place due to the uncharged
capacitor in the encoder.
The alarm can be deactivated by keeping power on for a few minutes in the alarm status and then
switching power off once and on again.
Also in the absolute position detection system, if power is switched on at the servo motor speed of
500r/min or higher, position mismatch may occur due to external force or the like. Power must
therefore be switched on when the servo motor is at a stop.

(2) Test operation .
Make sure that the servo motor operates by performing jog operation in the "test operation mode" from
the parameter unit. Refer to Section 7.2(5).
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(3) 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 6.4(4) for the setting method.
Parameter setting example

Parameter Name Setting | Description
0004
No.1 Amplifier setting L— Used in the absolute position detection
system.
0100
No.2 Servo type I [ Regenerative brake option is not used.
External dynamic brake is used.
I in positioni dd tates th tor in th
No.7 Rotation direction setting 0 (;l (():‘Esadsii(:cti)n] 1OTINg AGAress ro s the motor in the
0o
No.8 Auto tuning T ysed
Oo0O4
No.9 Servo response

Slow response (initial value) is selected.

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

{4) Servo on
Switch the servo on in the following procedure:
1) Switch on main circuit/control power.
2) The controller transmits the servo on command.

When placed in the servo-on status, the servo amplifier is ready to operate and the servo motor is
locked.

(5) Zeroing
Always perform zeroing before starting positioning operation.

(6) Stop
If any of the following situations occurs, the servo amplifier suspends the running of the servo motor
and brings it to a stop.
When the servo motor is equipped with an electromagnetic brake, refer to Section 3.9.2.

Operation/Command Stopping Condition
Servo off command The base circuit is shut off and the servo motor coasts.
Servo system controller The base circuit is shut off and the dynamic brake operates to

Emergency stop command R
gency stop bring the servo motor to an emergency stop. Alarm "ET7" occurs.

The base circuit is shut off and the dynamic brake operates to
bring the gervo motor to an emergency stop.

Alarm occurrence

Servo amplifier
P Emergency stop signal The base circuit is shut off and the dynamic brake operates to

(EM1) OFF bring the servo motor to an emergency stop. Alarm "E6" occurs.
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4.3 Servo Amplifier Display

On the servo amplifier display (2-digit, 7-segment display), check the status of communication with the
servo system controller at power-on, check the axis number, and diagnose a fault at occurrence of an
alarm.

(1) Display sequence

Servo amplifier power ON

Waiting for servo system controller
power to switch ON

Servo system ocntroller power ON

{ Initial data communication
_| with servo system controller

I!: During emergency stop

|I Ready OFF/servo OFF

[ i or

Emergency stop reset
{Note) n Ready ON/servo OFF

(Note)+ Ready ON/serve ON

Ordinary operation

When alarm oceurs, |
alarm code appears.

Sarvo systm controfler power OFF

5

Servo systm controller power ON

N Note: The right-hand segments of b-1, ¢1 and d1
indicate the axis number.

(Axis 1 in this example)
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{(2) Indication list
Set the parameters in accordance with the machine structure and specifications. Refer to Chapter 6 for
the parameters and refer to Section 7.2 (4) for the way of setting them.

Indication Status Description
N The servo amplifier was switched on when power to the servo system
AA Initializing .
controller is off.
+ Power to the servo system controller was switched off during power-on of
the servo amplifier.
» The axis No. set to the servo system controller does not match the axis No.
Ab Initializing set with the axis setting switch (CS1) of the servo amplifier.

+ A servo amplifier fault occurred or an error took place in communication
with the servo system controller. In this case, the indication changes:
"Ab" — "AC" — "Ad" — "Ab"

¢ The servo system controller is faulty.

Communication started between the servo system controller and servo

AC Initializing

amplifier.
Ad Initializing The servo system controller veceived the initial parameters.
AE Initialize completion
(Note 1) b# Ready OFF The servo system controller received the ready off signal.
(Note 1) d# Servo ON The servo system controller received the servo on signal.
(Note 1) C# Serve OFF The servo system controller received the servo off signal.
(Note 2y ** Alarm » Warning The alarm No./warning No, that occurred is displayed. (Refer to Section 10.1.)
00 CPU error
bO. Test operation mode JOG operation, positioning operation, programmed operation, DO forced
output
(Note 1) b#. Test operation mode Motor-less operation

Note: 1. # denctes any of numerals 0 to 8 and what it means is listed below:
2. ** indicates the warning/alarm No.

Description

Set to the test operation mode.

First axis

Second axis
Third axis

Fourth axis
Fifth axis

Sixth axis

Seventh axis
Eighth axis

RIS | |w o= | ®




5. ABSOLUTE POSITION DETECTION SYSTEM

5. ABSOLUTE POSITION DETECTION SYSTEM

5.1 Outline
5.1.1 Features

An absolute position detection system can be configured up by simply fitting an absclute position data
backup battery and setting parameters.

For ordinary operation, the encoder consists of an encoder designated to detect a position within one
revolution and a cumulative revolution counter designated to detect the number of revolutions, as shown
below.

Servo amplifier

Position command, Home position data

etc. from servo /O circuits (EEP-BOM memory | o

systemcontroller | | | §l______ Lso 71 Current position
Position data, 130

[Current position read] | LS Within-1- E

Speed control
Position control

speed data Backup at power-off 1X
Speed revolution 1
I -BAT |
Battery { MR detection position
detection
~ Fy
Servo motor S SN S
1pulse/rev rev cumulative Ly
revolution counter
Super capacitor
[
Within-1-revolution counter - .
High-speed serial
communication

The absolute position detection system always detects the absolute position of the machine and keeps it
battery-backed, independently of whether the servo amplifier 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.

5.1.2 Restrictions

You cannot configure up the absolute position detection system in a stroke-less coordinate system such as
rotary-axis or endless-length positioning. Test operation cannot be performed in the absolute position
detection system, either. To perform test operation, choose incremental in parameter No.1.
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L |

5.2 Composition

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 b years from date of manufacture

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

Servo system controller Servo amplifier
[ j3N1 CN2|:
[Paons 1 F
X Servo motor

Battery (MR-BAT)

(1) Battery installation procedure

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

POINT | ‘

The internal circuits of the servo amplifier may be damaged by static electricity.

Always take the following precautions:

¢ Ground human body and work bench.

» Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.

1) Open the terminal block cover and switch window. (When the model used is the MR-H500AN or
more, also remove the front panel.)

2) Install the battery in the battery holder.

3) Install the battery connector into CIN5 until it clicks.
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(a) MR-H10BN to MR-H350BN

= |

Open the terminal
block cover.

— —

{b) MR-H500BN,MR-H700BN

-]
d C
=]
’ p v
1 1
A
Remove two screws and 0
t L M
open the front pane Front
panel j
1 e

ol [ e
| Bl gj

(C) MR-H11KBN to MR-H22KBN

:gf >
i

.
|

Open the switch window, fit the battery,
and insert the plug into CN5

S
),

i

milll

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

3 =
’ ~
Remove four screws and DOP
open the front panel and N
terminal block panet. Front | 171
panel | [
b
TR
Terminal
block panel -

=
)

Tl

Open the switch window, fit the battery,

and insert the plug intoe CN5.
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{2) Parameter setting
Set 001 in parameter No.1 to make the absolute position detection system valid.

Parameter No. 1

olojo[1]

—[_— Selection of absolute position detection system
0: Incremental system
1: Absolute position detection system

5.3 Confirmation of Absolute Position Detection Data

5.3.1 Using the parameter unit

You can confirm the absolute position data on the "absolute position data" screen in the alarm diagnostic
mode. For the operation method, refer to Section 7.2 (3).

10 ABS pos, A
49152 Absolute position
CYCO 1024 Indicates the distance from the home position
ABS0 o5 W |7 to the present position.
Display range : -99999993999 to 9998999989
Unit : Pulses

Home position within-ong-revolution counter data
Indicates the home position data (within-one-revolution
counter value) stored in the nonvolatile memory in the
servo amplifier
Display range : 0 to 8191

:0to 16383
Unit : Pulse
L Home position accumulative revolution counter data
Indicates the accumulative revolution counter data
stored in the nonvolatile memory in the servo amplifer.
Display range :32768 to 32767
Unit 1 Turns
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T

5.3.2 Using the Servo Configuration software

You can confirm the absolute position data with Servo Configuration software.
Choose "Diagnostics" and "Absolute Encoder Data” to open the absolute position data display screen,
(1) Choosing "Diagnostics" in the menu opens the sub-menu as shown below:

MITSUBISHI Serve Configuration Sof

(2) By choosing "Absoclute Encoder Data" in the sub-menu, the Absolute Encoder Data display window
appears.

(3) Press the "Close" button to close the Absolute Encoder Data display window.
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6. PARAMETERS

» Never adjust or change the parameter values extremely as it will make operation
ACAUT!ON instable.

POINT |

» Connection with the servo system controller sets the parameters to the initial
values of the servo system controller.

6.1 Parameter List

6.1.1  Parameter write inhibit

POINT ]

» When setting the parameter values from the servo system controller, the
parameter No. 40 setting need not be changed.

In the MR-H-BN SSC-NET-compatible AC servo amplifier, the parameters are classified into the basic
parameters (No. 0 to 11), adjustment parameters (No. 12 to 26) and expansion parameters (No. 27 to 40)
according to the safety levels and frequencies of use. The values of the basic parameters may be
set/changed by the customer, but those of the adjustment and expansion parameters cannot. When in-
depth adjustment such as gain adjustment is required, change the parameter No. 40 value to make all
parameters accessible. Parameter No. 40 is made valid by switching power off, then on after setting its
value,

Setting QOperation from Controller j Operation from Parameter Unit
(000 (initial value) Parameters No. 1 to 39 Parameters No. 1 to 11, 40
000A Parameters No. 1 to 39 Parameter No. 40
000E Parameters No. 1 to 39 Parameters No. 1 to 40
6.1.2 Lists

POINTS ,

« For any parameter whose symbol is preceded by *, set the parameter value
and switch power off once, then switch it on again to make that parameter
setting valid.

» When using the HC-MF, HA-FF, HC-SF. HC-RF or HC-UF series servo
motor, the values of parameters No. 3, 4, 5 and 6 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 values of the parameters marked "0" in the Controller column of the table can be set/changed from the

servo system controiler.
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b

(1) ltem list
Clas:snfl- No. | Code Name and Controller Screen Display | Parameter Unit Display Con- 1 Initial Unit Custo.mer
cation troller | Value Setling
1 { *AMS | AMP. SETTING 1 AMP sel. 0 0000
2 *REG | RESISTANCE 2 R. resist 0 0001
3 | *MTY | MOTOR TYPE 3 MTR type O Note)
£ [ 4 | *mca |MOTOR caPACITY 4 MTR cap. 0| tNote)
g 5 | *MTR | ROTATION SPEED (R) 5 MTR speed 0 2
§ 6 | *FPB | FEED BACK PULS (IN) 6 PLG type o 0
S 7 *POL | SPIN DIRECTION 7 Direction 0 0
§ 8 ATU | AUTO-TUNING 8 Auto tun. O 1
9 RSP | SERVO RESPONSE SET 9 Response O 0001
10 TLP | Forward rotation torque limit 10 TQ limit+ 300 %
11 TLN | Reverse rotation torgue limit 11 TQ limit— 300 %
12 DG2 | LOAD INERTIA RATIO 12 Inertia 0 3.0 x0.1
13 PGl |POS. LOOP GAIN 1 13 Pos. gain 1 0 70 rad/s
14 | VG1 | VEL. LOOP GAIN 1 14 V-gain 1 0 1200 rad/s
15 PG2 | POS. LOOP GAIN 2 15 Pos. gain 2 0 25 rad/s
16 | vG2 |VEL. LOOP GAIN 2 16 V-gain 2 O 600 rad/s
E 17 VIC | VEL. INTGRL COMPS. 17 V-int com 0 20 ms
g 18 | NCH [NOTCH FILTER 18 N-filter 0 0
E 19 FFC |FEED FORWAR GAIN 19 FF gain 0 0 %
42' 20 INP | IN-POSITION RANGE 20 INP zone 0 100 pulse
£ | 21| MBR |SOLENOID BRAKE OUT 21 BRKtiming 0 100 ms
% |22 | MOD |MON. OUT MODE 22 Moni. sel. 0 | o001
- OPTIONAL FUNC. 1 ,
< | 23 { *op1 (CARRIER FREQ, SEL) 23 Function1 0 | 0000
OPTIONAL FUNC. 2 .
24 *QP2 (W/O MOTOR OPE. SEL) 24 Function2 O 0000
25 | *OP3 | For manufacturer setting 25 Function3 0000
26 OP4 | For manufacturer setting 26 Functiond 0000
27 MO1 |MON. OUT 1 OFFSET 27 MO loffset O 0 mV
28 MO2 {MON. OQUT 2 OFFSET 28 MO 2offset 0 0 mV
29 | MOA | BEFORE-ALARM DATA 29 ALM memo 0 0001
30 Z3P |ZERO SPEED 30 Zero SPD 0 50 r/min
§ 31 ERZ |EX. ERROR ALARM LVL 31 AL52level 0 80 kpulse
g 32 OPTIONAL FUNC. 5 32 Function5 0 0000
- 33 | OP6 |For manufacturer setting 33 Function 0000
=
_g 34 VP EII;I;I(]))PSWITCHING POSITION 34 PID droop (0] 0 pulse
§ a5 TTT | For manufacturer setting 35 Torq. com 8] 0
é 36 VvDC | VEL. DIFF. COMPS. 36 V-dif com 0 980
37 Spare 37 blank
38 Spare 38 blank
39 Spare 39 blank
40 | *BLK |Parameter write disable 40 Pr. block 0000
Note: Depends on the servo amplifier capacity.
6- 2
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(2} Detalils list

Classifi-
cation

No.

Code

Name and Function

Con-
troller

Initial
Valug

Unit

Setting
Range

Basic parameters

*AMS

Amplifier setting
Used to select the absolute position detection system.

010410

_[' Select of the absolute position detection
system
0: Used in incremental system.
1: Used in absolute position detection
system.

0]

0000

0000

0001h

*REG

Regenerative brake resistor
Used to select the regenerative brake option and external dynamic
brake.

o] Jo] |

Select the regenerative brake option.
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 option without a fan.

: FR-RC, FR-BU brake unit

: MR-RBO13

: MR-RBO033

: MR-RB32

MR-RB34

: MR-RB54

: MR-RB30

: MR-RB50

: MR-RB31

: MR-RB51

: When the servo amplifier is 11kW or more and
the supplied regenerative brake resistor or
regenerative brake option is cooled by a fan to
increase its capability.

MODO©ENDdWN -

The parameter error will oceur if the option used is
not the one to be combined with the servo amplifier.

— Select the external dynamic brake.
0: Without the external dynamic brake
1: With the external dynamic brake

0001

000G
to
010Eh

*MTY

Motor type

Set this parameter value according to the motor used.

When using the HC-MF, HA-FF, HC-SF, HC-RF or HC-UF series servo
motor, this parameter value need not be set since it is automatically
judged by merely connecting the motor encoder and servo amplifier. At
this time, this parameter value is not changed but use it as it is.

Sefting Servo Motor Series
0000 HA-SH
0001 HA-LH
0002 HA-UH
0003 HA-FH
0005 HA-MH

G000

0003

0005
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L ___________________________________________________]

Clas-sm- No. | Code Name and Function Con- | Initial Unit Setting
cation troller | Value Range |
4 | *MCA }|Motor capacity 0O | (Note) 5
Used to set the output capacity of the servo motor. to
Set this parameter value properly according to the motor used. 2200

When using the HC-MF, HA-FF, HC-SF, HC-RF or HC-UF series servo
motor, this parameter value need not be set since it is automatically
judged by merely connecting the motor enceder and servo amplifier. At
this time, this parameter value is not changed but use it as it is.

Servo Motor Cag;;my Setting Servo Motor Ca[;‘);t]:ity Setting
HA-MH13 100 10 HA-SH103 1000 - 100
HA-MH23 200 20 HA-SH153 1500 150
HA-MH43 400 40 HA-SH203 2000 200
HA-MH73 750 70 HA-SH353 3500 350
HA-FHO53 50 5 HA-LH52 500 50
HA-FH13 100 10 HA-LH102 1000 100
HA-FH23 200 20 HA-LH152 1500 150
HA-FH33 300 30 HA-LH202 2000 200
HA-FH43 400 40 HA-LH302 3000 300
HA-FH63 600 60 HA-LHS502 5000 500
HA-S5HS81 850 80 HA-LH702 1000 T00
HA-SH121 1200 120 HA-LH11K2 11000 1100
@ HA-SH201 2000 200 HA-LH15K2 15000 1600
% HA-SH301 3000 300 HA-LH22K2 | 22000 2200
g HA-SH52 500 50 HA-UH32 300 30
S HA-SH102 | 1000 100 HA-UH52 | 500 50
'é HA-SH152 1500 150 HA-UH102 1000 100
= HA-SH202 2000 200 HA-UH152 1500 150
HA-SH352 3500 350 HA-UH222 2200 220
HA-SHS502 5000 500 HA-UH352 3500 350
HA-SH702 7000 700 HA-UH452 4500 450
5 | *MTR |Servo motor speed 0 2 1to3

Used to set the rated speed of the servo motor.

Set this parameter value properly according to the motor used.

When using the HC-MF, HA-FF, HC-SF, HC-RF or HC-UF series servo
motor, this parameter value need not be set since it is automatically
Jjudged by merely connecting the motor encoder and servo amplifier. At
this time, this parameter value is not changed but use it as it is.

Servo Motor Speed [r/min] Setting
HA-MH 3000 3
HA-FH 3000 3

1000 1
HA-SH 2000 2
3000 3
HA-LH 2000 2
HA-UH 2000 2
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e 4

Classifi- Con- { Initial Setlin
asis: ! No. | Code Name and Function N Unit "9
cation troller { Value Range
6 *FPB | Feedback pulse 0 0 G-1

Set this parameter value properly according to the motor used.

When using the HC-MF, HA-FF, HC-SF, HC-RF or HC-UF series servo
motor, this parameter value need not be set since it is automatically
judged by merely connecting the motor encoder and servo amplifier. At
this time, this parameter value is not changed but use it as it is.

Setting Encoder Resolution {r/min] Servo Motor
0 16384 HA-SH, HA-LH,
HA-UH
1 8192 HA-MH, HA-FH
7 | *POL |Rotation direction setting 0 0 0-1.

Used to set the rotation direction of the servo motor.

0: Forward rotation (CCW) with the increase of the positioning
address.

1: Reverse rotation {CW) with the increase of the positioning address.

Basic parameters

8 ATU | Auto tuning a 0001 0000
Used to select the auto tuning function. to
0002h

lojofo] |

—I_—v Auto tuning selection
0:

Auto tuning selected for use of
interpolation axis control, etc. in
position control (valid)

1: Auto tuning for ordinary operation
(valid)

2: No auto tuning (invalid)
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Classifi- . Con- | Initial .. | Settin
A No. | Code Name and Function Unit g
cation troller | Value Range
9 RSP | Servo response setting o} 001 0001
Used to set the response of auto tuning. to
- 000Ch
ofofo] |
Response setting {(when auto tuning is valid)
Optimurm response can be selected according to the
rigidity of the machine. As machine rigidity is higher,
faster response can be set to improve tracking
performance in response to a command and to
reduce setting time.
Description Guideline for Position
Machine | settin Guideline for GDLE/GDME Settling Time
9 ) . 2 2 auidel
Type Response corresponding guideling for | GDL/GDME guideline =
machine rigidity load inertia within 5 times
@ 1 Low response Low rigidity 50 to 300ms
¥
X 2 to
g Normal 3 Middle response Medium rigidity 10 to 70ms
s 4 to
8. 5 High response High rigidity ) 16 to 30ms
= Y 1to 10 times
= 8 Low response Low rigidity 70 to 400ms
< 9 to
= L
arge . . .
L, A Middle response Medium rigidity 10 to 100ms
frietion B to
C High response High rigidity 10 to 50ms
When changing the setting, Iook at the vibration and stop settling of
the servo motor and machine immediately before they stop and during
their stop, and always increase the setting in sequence, beginning with
the slower response.
1¢ |TLP Forward rotation torque limit 300 % 0
Assume that the rated torque is 100[{%]. to
Used to limit the torque in the forward rotation driving mode. 300
When torque monitor is selected for monitor output, this setting level
is 8[V].
11 |TLN Reverse rotation torque limit 300 % 0
Assume that the rated torque is 100[%]. to
Used to limit the torque in the forward rotation driving mode. 300
When torque monitor is selected for monitor cutput, this setting level
is 8[V].
12 | DG2 |Load inertia ratio 0 3.0 | x0.1 0.0
Used to set the ratio of the load inertia (inertia moment) to the inertia to
» moment of the servo motor shaft. When auto tuning is selected, the 100.0
EJ result of auto tuning is automatically used.
é 13 PG1 {Position loop gain 1 O 70 | radfs 4
= Used to set the gain of position loop 1. Increase the gain to improve to
2 . ..
2 trackability performance in response to the position command. 1000
& 14 | V@1 | Speed loop gain 1 O | 1200 | radts | 20
§ Normally this parameter setting need not be changed. Higher setting to
g increases the response level but is liable to generate vibration and/or 5000
noise.
When auto tuning is selected, the result of auto tuning is automaticalily
used.
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Claslsm- No. | Code Name and Function Con- | Initia Unit Setting
cation troller | Value Range
15 PG2 |Position loop gain 2 ' O 25 | radfs 1
Used to set the gain of the position loop. to
Set this parameter to increase position response to load disturbance. 500

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

used.

16 VG2 |Speed loop gain 2 O 600 | radis 20
Set this parameter when vibration occurs on machines of low rigidity to
or large backlash. 8000

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

used.
17 VIC | Velocity integral compensation 0 20 ms 1
Used to set the constant of integral compensation. to
When auto tuning is selected, the result of auto tuning is automatically 1000
used.
18 | NCH |Notch filter 0 [t 0to7
@ Used to set the notch frequency to match the response frequency of the
‘:-f mechanical system.
B _ Machine Resonance
g Setting (Notch) Frequency [Hz]
g 0 Not used
B 1 1125
2]
:_,;_'. 2 563
< 3 375
4 282
5 225
4] 188
7 161
19 | FFC |Feed forward gain O 0 % 0
Used to set the feed forward gain for position control. Set 100% to zero to
the droop pulse value when operation is performed at constant speed. 100

Note that sudden acceleration/deceleration will increase overshoot.

As a guideline, acceleration/deceleration time to/from the rated speed
is 1s or longer when the set value is 100.

When setting this parameter, always set auto tuning to "No"
(parameter No. 8).

20 INP |{In-position range 0 100 | pulse 0
Used to set the droop pulse range in which the in-position signal will to
be output to the servo system controller. 50000

21 | MBR |Electromagnetic brake sequence output o 100 | ms o
Used to set a time delay between electromagnetic brake operation and to
base drive circuit shut-off. 1000
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Cla§3|f|- No. | Code Name and Function Con- | Initiat Unit Setting
cation troller | Value Range
22 | MOD |Monitor output mode O 0001 0000
Used to set the signal to be output to the analog monitor output. to
0ACAh
| 0| 0
Monitor CH2 output selection
0: Motor speed {x8V/max. speed)
1: Torque (+8V/max. torque) (Note 1)
2: Motor speed {(+8V/max. speed)
3: Torque (+8Vimax. torque) (Note 1)
4: Current command (+8V/max. torque)
output (Note 2}
5: Command pulse frequency (x8V/400Kpulse/s)
6: Droop pulses 1/1 (x11.6V/2048pulse)
7: Droop pulses 1/4 (+11.6V/8192puise)
8: Droop pulses 1/16 (£11.6V/32768pulse)
9: Droop pulses 1/32 (£11.6V/65536pulse)
A: Droop pulses 1/64 {+11.6v/131072pulse)

N
Monitor CH1 output selection
ltems are the same as in monitor CH2.

Note 1. 8V is output at the maximum torque. However, when
parameter No. 10, 11 is used to limit the torque, 8V is output at
the limited torque.

2. Used as the reference axis side output of multi-motion.

[

=

& 23 | *OP1 |Optional function 1 O | 0000 0000
5 Used to choose the low acoustic noise mode. .

g 0030h
: (ofo] o]

[:H]

g RE

g Low acoustic noise mode selection

g By choosing the low acoustic noise mode, electromagnetic

sound generated by the servo motor can be reduced by
about 20dB.
(Refer to Section 6.2.2.)
At this time, the continuous output of the serve motor reduces.
0: Non-low acoustic-noise
3: Low acoustic-noise

24 | *OP2 |Opticnal function 2 O | 0000 0000
Used to choose the electromagnetic brake output timing and motor-less to
operation (test operation). 1100h
L | lolo]j

Selection of motor-less operation
0: Invalid
1: Valid {motor-less operation performed)

Electromagnetic brake interlock cutput timing
0: Output in any of the following statuses independently of the servo
motor speed:
1) Servo oft
2) Alarm (ALM) occurred
3} Emergency stop signal (EM1} turned off (valid)

:Qutput in any of the above 1) to 3) statuses when the motor speed
is at or less than the zero speed (parameter No. 30).
The time from when the electromagnetic brake interfock signal is
output until when the base circuit is shut off can be set in parameter
No. 21.

pury
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Clas,3|f" No. | Code Name and Function Con- | Initial Unit Setting
cation . troller | Value Range
25 | *OP3 |For manufacturer setting 0000
26 OP4 | For manufacturer setting 0000
27 MO1 |MO1 offset 0 0 mV | 9999
Used to set the offset voltage for monitor output 1. to
9999
28 | MO2 |[MO2 offset 0 0 mV | 9999
Used to set the offset voltage for monitor output 2. to
9999
29 | MOA |Pre-alarm data selection O 0001 0000
Used to select the pre-alarm data. to
04AAh
(o] | |

"L+ pata selection 2

: Motor speed (xoutput)

: Torque (zoutput}

: Motor speed (+output)

: Torque {(zoutput}

: Current command output {toutput}
: Command pulse frequency (+output)
: Droop pulses 1/1 {zoutput)

: Droop pulses 1/4 (zoutput)

: Droop pulses 1/16 (zoutput)

: Droop pulses 1/32 (+output)

: Droop pulses 1/32 (xoutput)

—* Data selection 1

BOmNG O bW o

a ltems are the same as in data selection 2.
% —+ Alarm data sampling time selection
§ 0: 1.77 {ms}
g 1: 3.55 [ms]
g 2: 7.11 [ms]
g 3: 14.2{ms]
i_g 4: 28.4ms]
=
30 ZSP |Zero speed O 50 | x/min 0
Used to set the output range of the zero speed signal (ZSP}. to
1000
31 ERZ |Error excessive alarm level (6] 80 |kpulse 1
Used to set the output range of the error excessive alarm, to
1000
32 Optional function 5 O 0000 0000
Used to select PI-PID control switch-over. to
0002
loJoJo] |
PI-PID control switch over
0: Pi control is always valid.
1: Switched fo PID control when the droop value set
in parameter No. 34 is reached or exceeded.
2: PiD control is always valid.
33 QOP6 | For manufacturer setting 0000
34 VPI | PI-PID control switch-over position droop O 0 pulse 0
Used to set the position droop value (number of pulses) at which PI to
control is switched over to PID control. 50000
Set "0001" in parameter No, 32 to make this function valid,
35 TTT | For manufacturer setting (0] 0
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Classifi- Con- | nitial Settin
as:S' : No.] Code Name and Function Unit 9
cation troller | Value Range
36 | VDC |Speed differential compensation 0 980 0
Used to set the differential compensation value. to
1000
- 37 Spare
§ 38 Spare
% 39 Spare
§ 40 | *BLK |Parameter write inhibit 0000 0000h
g Settin Setting/Changing from Setting/Changing from 000Ah
i 9 Controller Parameter Unit 000Eh
% 0000
= » Parameter No.1 to 39 | Parameter No.1to 11, 40
(Initial value)
0G0A Parameter No.1 to 39 Parameter No.40
000E Parameter No.1 to 39 Parameter No.1 to 40
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6.2 Detailed Description

6.2.1 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 CHI and the generated torque to CH2. The
setting can be changed as listed below by changing the parameter No.22 value:

M(ax. torque

(8192pulse)

Setting Qutput item Description Setting Cutput ltem Description

0 [Motor speed CCW direction 6 |Droop pulses 1/1 11.6V] 2.CCW direction

S MY (2048pulse) [ |

Max. speed , 2048ipuise] F 5
0 Max. speed 10 o4gjputse)

i
CW direction oW a;,‘e'c,'igﬁ:l: ~11.6[V]
1  |Generated torque o irect 7 Droop pulses 1/4 N

81v] __C_}_W_ ;:ilrectlon 11.6v) ﬂ_1\_(291.'\_.' direction

i
8192[pulse} |
10 8192{pulse]

CW dreationT 116

—400kpps
& L
! 400kpps
i
1

~--=--3 —8{V]
CW direction

6 -

11

2 [Motor speed 8  |Droop pulses 1/16 . COW direction
11.6[V] F-= "~~~
CW direction 8 cow direction (32768pulse) M7
NTTTTTTTTTTTTTY i
1
| ! a276gipulse] |
i i & >
| ! |0 32768pulse]
Max. rotation 0 Max. ro!'alion
speed speed {1 e —11.6[V]
CW direction ™~
3 |Generated torque 9  |Droop pulses 1/32 CCW direction
o] . 11.6[v) 22
CW direction ;x| GGW ditection (65536pulse)
"""" (
§ | 65535[puise] ,
5 i 0 §5535[pulse]
t 1
Ma)lt. torque 6 Max. tofque
oW drecion v 60V]
4  |Current command COW direction A |Drocp pulses 1/64 CCW direction
gV -n e : 11.6[V]
(Torque command) Max. command | (131072pulse)
current (Max. !
torque command) !
¢ L
0 Max. command
current (Max.
torque command)
cw diradtion 1Y)
5 |Command speed - ~ CCW direction
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Change the following digits of parameter No. 22:

Parameter No.22

0

0

—l—__. Analog monitor ch2 output selection

(Signal output to across MO2-MOG)

» Analog monitor ¢h1 output selection

(Signal output to across MO1-MOG)

Parameters No. 27 and 28 can be used to set the offset voltages to the analog output voltages. The setting
range is between —9999 and 9999mV.

Parameter

Description

Setting Range [mV]

Parameter No.27

Used to set the offset voltage for the analog monitor CH1 cutput.

Parameter No.28

Used to set the offset voltage for the analog moniter CH2 output.

-9999 to 9999

6.2.2 Low acoustic noise mode

By setting parameter No. 28 from the controller, select the low acoustic noise mode to improve motor-
generated, audible frequency magnetic noise about 20dB.

Noise

Parameter No.23

00 0
_l——> Low acoustic noise mode
0: Non-low acoustic noise
3: Low acoustic noise
For HC-SF152
{dB)
70
60 e
Standard f
{Non-tow acoustic noise mo’V—‘
\ / A >,
. ’/V - / i
40 /\
vf‘/ Low acoustic noise mode
30
0 1000 2000

Servo motor speed [1/min]

6- 12



7. PARAMETER UNIT AND DISPLAY SECTION

7. PARAMETER UNIT AND DISPLAY SECTION

7.1 Parameter Unit Keys

The MR-PRUG1A parameter unit is used to set data, perform test operation, set parameters, monitor the
operating status, and display alarm definition.

MR-PRUO1A Structure

Mode keys+-Used to switch between modes displayed . Lo
Display:--Liquid crystal screen
on the screen
- ~ (13 characters by 4 digits)
: Monitoring mode select key * Interactive parameter setling
* Used to change the screen dis- + Helfp function, troubleshooting guidance
play to the monitoring mode. * Menitoring
Ty - Alam/diagnostic mode select key
box » Used to change the screen dis-
play to the alarm/diagnostic me- Operation keys
de.
~ - /— : Help mode select key A
Y Used 1o set the moniter or

: Parameter mode select key !
* Used to change the screen dis-
play to the parameter mode.

MITSUBISHI AELssnvo-muom parameter in a fist.

/ : Shift key .
* Used 1o make the typing of

: Test mode select key the corresponding shift ch-
* Used to change the screen mo- - J aracter (e.g.D of [°7)) valid.

de to the test mode. ) - Used to switch the screen.
) Example: Used to alternate
. J / betwesn the current alarm
and the concurrent alam.

(-\ =

é %

L

st

2 %

]

Ly

s

F4

Ny
<ID|(0)

~

/]
: Cancel key
CAN .
Numeral keys + Used to return to the previ-
ous screen.
(@ to : Numerals (0 to F) ) FWD
+ Used to enter the set value of @ @ : Scroll keys
the parz:meler - Totype F, —) + Used to scroll the screen.
P;iﬁ;# i] after pressing the L REV - Hold down the key for more
[ ] key. ~ than 1 second to increase
. . @ the seroll speed.
: Decimal point ) - Used to move the cursor
- — > ) on the screen. y
. W, ~

Test run keys

Definition key ™\

AN

([ : Forward rotation start key

A FWD | - Used to start torward rotation in the test run
: Definition key mode
+ Used to define the parameter data after it is entered. —_— IReve.rse rotation start ke
- Used to choose the necessary operation on the corre- — |- - Used 1o enter the (neg:!ive) sign
sponding function menu screen. REV - '
P 9 \—— - Used to start reverse rotation in the test run

mode.

W : Stop/reset key

RESET| - Used to stop the test run temporarily.
——— - Used to reset an alarm or clear date entered,

S ./




7. PARAMETER UNIT AND DISPLAY SECTION

R e )

7.2 Qperation of the Parameter Unit

(1) QOutline of display sequence

SERVO
Initializing --Servo being initialized
COMMUNICATION Boin italized b a S MONITOR A
Initializin eing nitarzes By > JAPANESE © ALM/DIAG.
itializing communication ENGLISH PARAMETER
TEST MOBE v
|, Japanese-English  Characters displayed on the
CONTROL TYPE select screen screen are switched between
POSITION l English and Japanese.
CAN
-> MONITOR A | ( 7P ) |Pressthe HELP key to
ALM/DIAG. —» move to the HELP scre-
PARAMETER +— |en in the mode indicated
TEST MODE v ( can )|by the cursor.
HOME screen HELP screen
N
| Monitoring mode Aogﬁ Alarm diagnostic mode Test mode
1 Pulse F/B ' 1 ist AL A <TEST mode> &
NO ALARM | : On test
0- Finish
pLs ¥ v 1 JOG feed v
screen screen
1— Pulse F/B A 1 ALARM &
2 SpeedF/B 2 Not Rot.
3 Ref.Speed 3 ALM Hist.
4 Droop v 4— 110 Sig. v
PARAM
"DATA Parameter mode
<PARAM mode> &
Pr.Read:No.
Pr.List :HELP
Copy :SFT+3 v

Parameter No. 0
screen @ call screen

<PARAMHELP> & 0 MTR type Y
—List Aii 3
List Chg. .
v 0-11 v
®

0> blank A 35 MTR type s
1 AMP sel. 4 MTR cap.
2 R.resist. 5 MTR speed
3 MTRtype v 6 PLG type v

The displays and operation procedure in each mode are given en the following pages. Refer to them.
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{2) Monitoring mode

1— Pulse F/B L)

2 Spead F/B

3 Ral speed HELP screen
4 Droop v

9. Effective load factor ‘ T

¢ Effec. load &
- U 120
1. Feedback pulse ‘ ? %Y
value 1 Pulss F18 A 10. Peak load factor
—1{:»1.')0-:)0PLS v MONITOR screen — ” ry
2. Motor speed @ @ zY¥
2 Speed Fr2 L 11. Within-one-revoluiion * f
-30000 o position L a
3. Command speed ‘ T e
3Rl F/B Y 12. ABS counter l ?
'309?"_“.2 v 12 ABScoum456 &~
4, Droop pulse value + 4 e ¥
4 Croop Y 13. Bus voltage ‘ 1
99923 v 13 P-N Vox 296 a
5. Command pulse value + o ¥ |
Shepe & 14. Load inentia ratio ¢ |
999%?2 v . 54 Inertia . -
6. Command pulse it [ tmes
frequency 6 Rol. Ireq L]
oo U@
| ipps W
7. Torque command ‘ T
7 Ref. t0tq &
45
%%
8. Regenerative load ‘ ?
factor 8 Reg. load &
100
% ¥
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{3) Alarm mode

Sl

1—ALARM -
2 KotRoL
3 ALM Hix HELF screen
4 VO Sig. v
J} Cause of alarm oceur- Cause of alarm occur-
r rence (first screen) rence (second screen)
Power VolL &» — Insuf powar 'Y
@ Atoccurrence of | Under teov @ capacky
1. Current alarm AL10 alarm v v
115t AL - Y Y l .
NO ALARM %
v i Detalls: 5 Cause of alarm occur-
orwausii V| / Concurrent alarm rence (first screen)

2 PLGoon.left &

T [iim -
E it et
@ L ManAL:SFT W

2. Unrotated motor ( Unrotated motor reason screen
reason . Retgadse & ] [2notRotaw L)
2 Hot Rotale a H froalower
LSN OFF Rol ating
Road: - 1 LSP OFF v hd

+ Subsequent screens

‘t .

3. Alam history Alarm history list (first screen) {surr ) Alarm history list (first screen)
AN Host, » OALS3 hwd | G Ovarvor, Yy
4 Q-] 1ALS2 49h - f f 1 Undor volt
Raad: v am\ o Time of occurrence 2 Under ot v
4.DIO diagnostic ¢ 1 (Second \ First alarm in past {Second @
410 Sigeal & screern)
miod L | screen) @ Second alarm in past
Read: v Al hierory list (third ) Afarm history list (third screen)
I arm history list (third screen
5. Setting time l t P o E”“'?ni‘."":&“t” Y
5T  after P A QAL- - - mn e -h'__‘_.
) v
e ™ w| " indicates alarm has — |
- not occurred.
6. Alarm .
occurrence data ‘ t DI signal list (first screen)
EBelors ALAM & DI EMGR &
Monitor 1.0 v ol
Analogue : 2. v
7. Accumulative ‘ ?
power-on time
TPowerON T & DIO signal list (second screen}
ansfl’Pw. g;' D!MBRE® DRO &
152 o o Cutput signal
8. sWnumber 4 1 y
8 SWHe, ' Y
BCOD-B15WG00
AQ
9. ABS data vt
10 ABS pos. 'y
CYCO g
ABSO oy
\
U@ |;
0] @
- Monitor data Analog data
1Pulse F/B & Analogue &
0 PLS
2 Spees Fe
0.0 t'min W v
\ s
. Culput: J v

13 P-NVoit
279 V.

14 lnertia

© tm
L os W

For details of the menitor screens, refer to Section 7.4.
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(4) Parameter mode

Calling method 1

Calling method 2

D

&

MOMTOR

"’:‘o, o u‘rosm a ALADIAG,
PARAMETER -1PARAMETERL 4—‘
TESTMOOE W TESTMORE

Parameter mode screen

<PARAM modo> L
Pr. Read: Ne.
Pr.Lis1 tHELP ll
Copy  :SFT«3
Q To call parameter No. 4
To read and set the
@< =D Tore .
) quired parameter in
{l' Setting example of G the parameter list.
4 MIRcap 'y HA—FH motor *0010” <PARAM HELP> [ I_'J‘> E> O-+ Blank. &~
—_— - ListAl P 1 AMP sl
Ol FFEF v @ @ Lt e v H :nf;;:be v
VIN! Ton ™ ()
5 MTR spoed a & 4 MTAcap. . & -cPAmHELP:v & ? :::ul F Y
Jtod -' Pr, Road : Ho. v Lo v f‘a?ﬁ.;pv hd
@ @ Cursor
& PLG e Y Calls the parameters Keep pressing the [W)/[4]
! of which setting are key continuously to move
et other than the factory the cursor continuously.
settings. The tollowing
screen shows that @
paramster No. 1, 3,9 § Ploww &
and 40 have been changed. [j hwlr o
1 AMP g, & B
40 P1. blogic oo & 40P, bk v .
atorree v ON @ @ ]
1 AMP sel. A g m 9 Rmm| 'Y
DOOO
Oto1 v 3’44;—0:”&0:1& L3 Clal v
To set the load in-
1- o1 erfia ratio 3 in para-
K] 1
) ] meter No.9
________________ 40 ooa W ON
P e e 5
'When a wrong numeral !, @
iihas been input,press EE
uthe [STOP/RESET) key ! l
\1to return to the previous, — -
\iscreen. i o003
[t )
Pr. Road : No.
[CAN] to return
to the parameter
mode screen.
7- 5
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From preceding page

COR

U

®

<Copy mode>

—Pr. READ
Pr. WRITE
COMPARE

Copy mode screen

<Capy Made> & &
hd v
& <Copy medo> Iy

o | .
{

[CAN] to retrun
to the copy
mode screen.

4

Screen for
parameter verify

Mode Sol.: CAN

Y <Copy modex &

v sa :CAN v
[CAN] to return to the

Y copy mode screen.

v

Switch the power ofi
once, then on again.

[—————ems Screen for outside-
the-range parametere
setting

ATENG : SFT
CORRECY Pr,

i
No :RST

Screen example for
10 different parameters * Screen for write
in verify error inhibit error

@ o>
ALMPRICT

Pross"CAN
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(5) Test run mode

TEST

-:'i%?‘l' WODE> &
g On sl

o Test run mode screen
1 JOGFEED W

E T { To the nexd page

1. Jog operation 2. Positioning operation
(¥) Press once. [¥) (¥) rress twice.
<TESTMODE> & <TESTMODE> &
s Ontast maOnlest
¢ Fanish 1 JOGFEED
1-+I0G FEED v 2-+STEFFEED W
- Jog operati- - Positioning cper-
on selting ation setling list
. 1<STEP FEED> &b
* B Ly W b
Tama sot
Koy Est L4 Pos pulters \d @
- Speed - Speed screen
sgreen l
- \d “wSpood v, &
wSpoed r'min 'y 200
20 «
e o oD
» Setting example of speed - Setting example of speed 15C0
3000
[3](ANC0) pI°sioel
2 [WSpood orin Y % s 0 A
0 D -
ol tmeu ‘v Qo 4600 v
Wiite of 3000 complete Write of 1500 complete
wSpoed rlrrl'gom & -Spo?dsogrﬁn -
R v g n v
+ Acceleration/ - Acceleration/dece-
qeceleratiun leratien time cons-
time co1§1ant scL‘e‘en = tant screen p ;';‘m ry
ososcooo- vy oot b4
+ Setling example of lime + Satting example of time constant
constant 200
[5](0)(0) [2]0][9) 1
" ©
{Note)|sfomud :FWD &
Reeorso ; REY
Skp  STOP
Fingh CANJ W
: Press the [FWD] key /The servo motor rotates
- Operatin key - Travel value @ to start forward rota- | by the set travel value and
display screen satting screen tion. cames to a stap.
weoows PWD wopuor A Press the [-/REV] key /The servo motor rotates
Bovorse RV o [ to start reverese rota- | by the set travel value and
Frah :CAN W ] \oswwwes ¥ tion, comes to a stop.
Hotd down the [FWD] key to rotate - Setting of trave! value 650000 Press the [STOP/RESET] key to make a temporary
the servo motor in the forward direction. EelEsoyolalo) stop. ) ‘
Hold down the {-/REVI key 1o rotate s [P & - Press the same key as in starting (FWD or REV) to
the servo motor in the reverse direction. ™m restart, )
110 9959998 v Press the [STOR/RESET] key during the temparary stop
Release the key 1o stop. to clear the remaining travel value.
Press the {CAN] key.
- ICAN key weorpon & Press the[CAN] key.
:;g.‘:;t‘oos, 4 v W<TEAT MODE>
1 » 8 Ontest
O—Firth v 1 SEINRONINTS
O-sFrwsh
Note. Press the [CAN] key on the screen marked st 1o call the overshoot diagnostic screen. .
V_3 Over- V. g Over To reset the test run
shoot shoot
. . The value shown at power-on
5% 5% orno operation is "--%".
00 5% 1o 30%

overshoot screen overshoot screen
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From preceding page S {L

4

3. Motor-less operation 4. DO forced output

@ @ @ Press three times. @ Press one o
@ @ @ @ press four times.

<TESTMODE> & <TESTMODE> &
u: #: Ontesi E; #;Ontost
2 STEPFEED 3 SimMode
3-+8im. Mode v 4—D0 output v
® : Output ON
<TEST MODE> 0O : Qutput OFF
B #: Ontest -
Cursor Signal name
Finish—Pow.OFF /
. ] : wD0 SMSRO &
Allows motor-less operation. Do . kB
To reset the motor-tess oper- OFFi0 D’>
ation, switch the power off on- )
ce, then on Output status display

Press the [1] key to switch RD output on.
* When the following screen ap- Ny

pears, switch the SON signal '% B R o .
off. OFF0

v
#Tes Modeno @ @ @ @ Press four times.

DO MeA O &

ON =08 0O
OFF:0
v
Press the [1] key to swilch ALM
output on.
Press the [0] key to switch ALM
output off.
Press the [CAN] key.
W<TEST MODE> 'Y
& #:Ontes!
4
O-Finish v

To reset the test run

» When the following screen appears,
switch the SON signal off.

WTast Modo nok [y
selectably
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7.3 Status Display

The running servo status can be shown on the parameter unit display and servo amplifier display.

displayed relative to the rated torque of 100%.

Parameter Indication Range
Status Display EJmt_ Unit Description Servc_> amplifier Parameter Unit
Indication display
Feedback pulses from the servo motor encoder are
Feedback counted and displayed. —-9999999 to
pulse value Pulse F/B | pulse When the value exceeds £9989999, it starts with 0. —99999 to 99999 9999999
Press "RESET” to reset the value to "0”.
Servo motor . The speed of the serve motor is displayed. -4600.0 to ~4600.0 to
Speed F/B | r/min T
speed Reverse rotation is indicated by "-". 4600.0 4600.0
Command speed input to the servo amplifier is
Command ‘Re £ speed | r/min shown. -4600.0 to -4600.0 to
speed For the internal speed command, the value set in the 4600.0 4600.0
selected parameter is displayed.
Droop pulse The pulse value of the deviation counter is displayed. -9999999 to
valu: ? Droop pulse Rev::'se rotation pulse value is indicated by P ’ 9999 t0 9999 9599999
Position command input pulses are counted and
displayed.
Command Since thfa value flisplayed is not yet m_ulti.plie.d by the 9999999 to
pulse value Ref. pulse | pulse |electronic gear, it may not match the indication of —9599 to 999 9999999
the feedback pulse value.
When the value exceeds 9999999, it returns to 0.
Press “RESET” to reset the value to “0”.
Position command input pulse frequency is
Command displayed.
pulse Ref. freq kpps |The value displayed is not yet multiplied by the —400 to 400 -400 to 400
frequency electronic gear.
Reverse rotation pulse value is indicated by "-".
Torque - Secreen for future expansion
command
The percentage of regenerative power to the
Regenerative Reg. load % permissible regenerative value is displayed. 0 to 100 0 to 100
load factor
Effective load Continumfs effectivc.e loa?.d torque is di.splayed.
factor Effc. load % The effective value is displayed relative to the rated 0 to 320 0to 320
torgque of 100%.
Peak load Maximum generated torque is displayed.
factor Peak load % The effective value in the past 15 seconds is 0 to 320 0 to 320
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Parameter Indication Range
Status Display Unit Unit Description Servo Amplifier !
- . i Parameter Unit
Indication Display
The position within one revolution is displayed in Servo motor
Servo motor ) !
terms of encoder pulses. ) . with resolution
) . with resolution
The value returns to 0 when it exceeds the maximum of 8192 pulses of 8192 pulses:
ulses:
Within one- number of pulses. P 0 to 8191
. , . 0 to 8191
revolution Cyc. pos pulse {The servo amplifier display shows the four lower Servo motor Servo motor
erv
position digits of the actual position within one revelution. with resolutio with resolution
. . . olution
As the servo amplifier display shows data in four of 16384
. - of 16384 pulses:
digits, it shows the four lower digits of the actual 0 to 16383 pulses: 0 to
position within one revolution. 16383
Moving distance from the home position in the
absolute position detection system is displayed in the
ter val f the absolute position encoder. -32768 to
ABScounter |ABS Count| rev |[ooinior vAIue OLine dbSolte pasih ! 32768 to 32767
As the servo amplifier display shows data in four 32767
digits, it shows the four lower digits of the actual
counter value.
The voltage (across P-N) of the main circuit te
Bus voltage P/N Voit v . ge (acr ) ’ W comfer g 0 to 400 0 to 400
is displayed.
Load inertia X0.1 The ratio of the servo motor shaft-equivalent load
K Inertia e inertia moment to the servo motor shaft's inertia 0 to 100 0 to 100
ratio times . . .
moment is estimated and displayed.

7- 10
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7.4 Alarm/Diagnosis

The servo motor failing to rotate or any abnormality occurring during operation is indicated by the
corresponding alarm code. The alarm may also be confirmed on the servo amplifier display, parameter unit
or digital display.
(1} Servo amplifier display
When abnormality occurs, its definition is indicated by the corresponding number. For definitions, refer
to Section 10.1.

(2) Parameter unit
When abnormality occurs, its definition can be confirmed as listed below.

a) Alarm/diagnosis list

No. Name Parameter Unit Display Description
The currently occurring alarm number, concurrent alarm,

cause of alarm occurrence, etc. are displayed. When alarm
1 | Current alarm 1st AL . ) .
occurs, the current alarm overrides the others in any display
mode.

When the servo motor does not rotate, the reason why it does
not operate can be displayed.

The history of alarms from the most recent one to 9th
preceding one is displayed with alarm numbers and

3 | Alarm history AELM Hist. energization time up to alarm occurrence. All past alarms can
be cleared.

(TFor full information, refer to Chapter 10.2)

4 | DIO signal ' 1/0 Sig. The ON-OFF states of the external input signals are displayed.
The time from when the position command becomes 0 to when
the in-position signal is output is displayed.

2 | Unrotated motor reason Not Rotate

5 | Setting time T after F

Monitored values (14 different values) at the occurrence of
alarm are displayed.

Further, as soon as an alarm occurs, the status at that time can
be output to the analog monitor.

6 | Alarm occurrence data Before ALM

Accumulative power-on Accumulative power-on time after shipment from our factory is
7 K Power ON T. R
time displayed.
8 | S/W number S/W No. For management by the manufacturer.
Absolute position data (ABC in-position)

------ Present position relative to the home position of 0
1-revolution data (CYSQ)

------ Position within 1 revolution
Multi-revolution data (ABS0)

------ Number of revolutions with the reference point defined

9 |ABS data ABS data

as Zero.
(Refer to Section 5.9.1)
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b) Unrotated motor reason

No. Parameter Unit Display Description

1 |SON off Indicates that the sexrvo ON command from the servo system controller is off.

2 fAlarm Alarm has occurred.

3 | EMG off Emergency stop (EM1) signal is off,

4 | Controller EMG off Indicates that the emergency stop (EMG) signal off the servo system controller is off.

5 | Test mode The motor does not operate because the FWD (forward rotation) or REV (reverse rotation)
key of the parameter unit is not pressed in test operation.

6 | Feed speed lower Indicates that the feedrate is 1r/min or less during position control.

7 | Ref. Speed lower Indicates that the command speed is 1r/min or less during speed control.

. Indicates that the speed limit region reached and the servo motor speed is $r/min or less

8 .| Speed limit )

during torque control.

7- 12
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7.5 Test Operation Mode

¢ The test operation mede is designed to confirm servo operation. It is not designed
A CAUTION to confirm machine operation. Do not use this mode with the machine.
» If an operation fault occurs, use emergency stop (EMG) to make a stop.

The parameter unit can be used to run the servo motor. For the way of operating the parameter unit, refer

to Section 7.2.
When a servo motor with electromagnetic brake is used with the machine to prevent the servo motor from
starting in a brake operating status, always make up a sequence circuit which will operate the brake with

the electromagnetic brake signal (ZSP) of the servo amplifier.

7.5.1 Jog operation

Jog operation can be performed with no command given from the external command device.

{1) Operation -
Connect EM1-EM2 to perform jog operation, and connect VDD-VIN to use the internal power supply.
Hold down the "FWD" or "REV" key to rotate the servo motor. Release it to stop. The operating
conditions can be changed with the parameter unit. The initial conditions and setting ranges of

operation are listed below:

Item Initial Value Setting Range
0 to instantaneous
permissible speed

Speed [r/minj 200

Acceleration/deceleration
time constant [ms](Note)

1000 0 to 50000

Note: The acceleration time constant indicates the time required for the servo motor to attain the rated speed from a stop (Orfmin),
and the deceleration time constant indicates the time required for the servo motor to stop from the rated speed.

How to use the keys is listed below:

Key Description
Press to start CCW
“FWD” rotation.

Release to stop.
Press to start CW
“REV” rotation.

Release to stop.

If the parameter unit cable is disconnected during jog operation, the servo motor is decelerated to a
stop.

(2) Status display

The status display can be monitored during jog operation. At this time, the "FWD", "REV" and "STOP"
keys are valid.

7- 13
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7.5.2 Positioning operation

Positioning operation ean be performed once, with no command given from the external command device.
(1) Operation
Connect EMG-SQG to perform positioning operation, and connect VDD-VIN to use the internal power
supply.
By pressing the "FWD" or "REV" key, the servo motor rotates and the machine moves the preset
distance and stops. The operating conditions can be changed with the parameter unit. The initial
conditions and setting ranges of operation are listed below:

Item Initial Value Setting Range
Moving distance [pulse] 100000 0 to 9999999
Speed [r/min] 200 0 to instantaneous permissible speed
Acceleration/deceleration 1000 0 to 50000
time constant [ms](Note)

Note: The acceleration time constant indicates the time required for the servo motor to attain the rated
speed from a stop (Or/min), and the deceleration time constant indicates the time required for the
servo motor to stop from the rated speed.

How to use the keys is listed below:

Key Description
“FWD” Press to start positioning operation in the CCW direction.
“REV” Press to start positioning operation in the CW direction.

Press during operation to make a temporary stop. Press the
“STOP” "STOP" key again to erase the remaining distance.
To resume operation, press the key that was used to start

operation.

If the parameter unit cable is disconnected during positioning operation, the servo motor is decelerated
to a stop. _

(2) Status display
The status display can be monitored during positioning operation. At this time, the "FWD", "REV" and
"STOP" keys are valid.

7.5.3 Motorless operation

Without the servo motor being connected, the cutput signals can be provided and the status display
monitored in response to external input signals as if the servo motor is actually running. This function can
be used for the sequence check of the host programmable controller or the like.

(1) Operation
After servo off, choose motorless operation. Then, perform external operation as in ordinary operation.

(2) Status display
The status display can be monitored during motorless operation.

(3) Termination of motorless operation
Switch power off to end motorless operation.

7- 14
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7.5.4 DO forced output

When providing the DO forced output, short EMI1-EM2.
Each output signal can be turned on/off independently of the input signals and servo status. This function

can be used for servo wiring check, etc.

7- 15
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8. ADJUSTMENT

8.1 What is Gain Adjustment?
8.1.1 Difference between servo amplifier and other drives

Besides the servo amplifier, there are other motor drives such as an inverter and stepping driver, Among
these drives, the servo amplifier requires gain adjustment.

The inverter and stepping driver are in an open loop (actual motor speed and position are not detected on
the driver side).

Load
Inverter Motor

On the other hand, the servo amplifier always detects the positions and speeds of the motor and machine
using the servo motor encoder, and exercises control to match the position and speed commands with the
actual motor (machine) position and speed. In the servo system, adjustment is needed because:

Servo amplifier  Servo motor

(1) Response changes according to the inertia moment of the machine;

(2) Vibration occurs due to the resonance point, etc. peculiar to the machine; and

(3) Operation delay and accuracy specification differ between machines and response should satisfy this
gpecification.
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8.1.2 Basics of the servo system

______________________________________________________ Servo motor
e R R E RN e e e e S A ST T T T T T T T EE ST T T E T a3

C d pulse train ! Fes 1 [ \-/ E3_2_ _________________________ IR i
ommand pu in b !
U : Deviation| | Position Speed | + g::\rt?glt— ::r::;rl e ;
Egligigligh ! counter control control section] |section R !

! section section | ~ I H '

' Current loop i : E HI

! Speed loop R m H

! Position loop R e et T v

Lim o o o e b M R e e s e e A J b o

A general servo system configuration is shown above. The servo control system consists of three loops:
current loop, speed loop and position loop. Among these three loops, the response of the inside loop must be
increased 4 to 6 times higher. If this condition is not satisfied, vibration will be generated. If the condition
further worsens, hunting will occur.

(1) Current loop
For the MELSERVO, the response level of the current loop is factory-set to a high value and need not
be adjusted. If the motor is installed to the machine, the response of the current loop will hardly vary.

(2) Speed loop
Response will vary according to the inertia moment of the machine. When the load inertia moment
increases, the response of the speed loop will reduce. Use the speed loop gain (VG2) to compensate for

the reduction of the response level.

1ifi i ing VG
Speed loop response fv[rad/s] = Amplifier gamlrs:;?ng 2lrads]

) . J
m: Load inertia moment ratio [= ﬁ ]

JL : load inertia moment
Ju : servo motor shaft inertia moment

(3) Position loop
The response level will not vary according to machine conditions.
Position loop response fp[rad/s] = amplifier gain setting PG2[rad/s]
When the motor is installed to the machine, the gain must be adjusted to satisfy fv = 4 to 6fp according
to the load inertia moment ratio m.
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8.2 Gain adjustment

8.2.1 Parameters required for gain adjustment

Parameter No. Symbol Name
No.8 ATU Auto tuning
No.9 RSP Servo response set
No.12 GD2 Ratio of load inertia moment to motor inertia moment
No.13 PGl [Position loop gain 1
No.14 VG1 Speed loop gain 1
No.15 PG2 [Position loop gain 2
No.16 VG2 Speed loop gain 2
No.17 VIC Speed integral compensation
No.18 NCH  [Notch filter.

8.2.2 Block diagram

LT s T H

1 4B 1

‘ Virtual motor !
Command! i

' ¢ , | Mode!

| Virtual encoder ! section

UGN N d Autotuning |4l H

T f section T

' Machine !

‘ Encoder .

! +3 +‘\ ,

! 9 PG2 g :

i Notch filter |

i 1 Actual loop

The block diagram of the Servo amplifier servo control section is shown above. (The current loop is omitted.)

(1} Actual loop section
A control loop designed to control the actual motor and acts to control the servo system stably in
response to the load torque of the machine.

{2) Model section
Acts to provide the ideal operation values to the current loop in response to the command.

(3} Auto tuning section
Judges the load inertia moment of the machine fitted with the actual motor from the operation error of
the motor to change each control gain in real time.
The gains changed by auto tuning are PG1, VG1, PG2, VG2 and VIC.
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8.2.3 Whatis auto tuning?

The inertia moment is estimated from the angular speed () and torque (T) in accordance with the
equation of motion (8.1) used for motor acceleration/deceleration. In actuality, the acceleration/deceleration
characteristics of the model and those of the actual motor are compared to estimate the inertia moment of

the load in real time.

dw
3t T T T T e (8.1)

dJ : Inertia moment
® : Angular speed
T : Torque

Real-time auto tuning is performed in the following procedure:
(1) When the motor makes acceleration/deceleration, load inertia moment JL is estimated in the above
method to calculate the load inertia moment ratic (GD2).

(2) Each gain (PG1, VG1, PG2, VG2, VIC) to the calculated load inertia moment ratio (GD2) is changed
according to the response level set in parameter No.9. Note that these gains have been patterned
beforehand to satisfy the aforementioned stabilization condition.
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8.3 Gain Adjustment by Auto Tuning
8.3.1 Adjustment method

The Servo Amplifier is factory-set to make auto tuning valid (parameter No.8: 0001).

In the factory setting of the servo amplifier, auto tuning is valid and the response setting is "2".

The initial settings provide sufficient tuning for general machines. Higher-level tuning can be provided by
adjusting the response setting (first digit of parameter No. 9) according to machine rigidity.

The following table lists guidelines for response setting to drive systems. Choose slow response when using
a reduction gear having backlash: :

Main Drive System Fast Response Middle Response Siow Response

»

Direct coupling + »

Ballscrew

r 3
v

With reduction gear

v

F' 3

Direct coupling

Rack & pinion

-
h 4

With reduction gear

S
v

Direct coupling

Timing belt

F 3
v

With reduction gear

&
v

Direct coupling

Chain

1\
v

With reduction gear

The following is how to adjust the response setting t0 machine phenomena:

(Note) Actual Machine Operation Ideal Machine Operation Parameter No.9 Selting

Settling time is long Reduce settling time. Increase response setting.
Decrease response setting.

Large overshoot at sto Reduce overshoot.
g P Set machine selection setting to "large friction".

Gear sound generated from machine | Reduce gear sound. Decrease response setting.

Note: Settling time indicates time from zero command pulse to sexvo motor stop.

8.3.2 Valid conditions

POINT |

» If the acceleration/deceleration time is long or the motor speed used is only
low speed, the valid conditions of auto tuning are not satisfied. Therefore, it
may result in false tuning.

In this case, after performing operation which satisfies the autc tuning
conditions, set parameter No. 8 to "auto tuning not executed".

This section provides constraints on the operation pattern to enable excellent auto tuning. If the conditions
in this section cannot be satisfied, normal auto tuning may not be performed. In this case, after executing
auto tuning in operation which satisfies the conditions given in this section, make auto tuning invalid to
disallow the gain setting from being changed.

(1) Operation pattern
a) Set the acceleration time (time until the preset speed is reached) to 5s or less and the acceleration/
deceleration current to 50% or more.

b) Perform operation several times until the cumulative acceleration/deceleration time is 1s or more.

¢y Set the serve motor speed to 500r/min or more.

8- 5
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8.4 Manual Gain Adjustment

On some machines, gain adjustment may not be made by auto tuning or excellent gain setting may not be
made if gain adjustment is perfoermed by auto tuning. In this case, adjust the gains manually. Use any of
the methods given in this section to adjust the gains.

8.4.1 When machine rigidity is low

(1) Machine condition
Because of low machine rigidity, the response setting of auto tuning is set to slow response and it takes
too much time to reach the target position.
When the machine or motor shaft is moved lightly at a stop, it moves easily.

(2) Adjustment procedure
(a) Adjustment 1
1) Execute auto tuning with the response setting of the level at which machine will not vibrate.
Set 0001 in parameter No.8.Set 0001 in parameter No.9.
2) Set "Not executed” auto tuning in parameter No.8.
3) Gradually decrease the speed integral compensation VIC (parameter No.17) setting.

(b)y Adjustment 2

1) Perform auto tuning with the response setting of slow response.
Set 0001 in parameter No.8.Set 0001 in parameter No.9.

2) Set the notch filter (parameter No. 18) in due order from higher to lower frequencies.

3) Alternate a start and a stop several times, execute auto tuning, and check whether the machine does
not vibrate.

4) If the machine condition does not become excellent after the above adjustment, reduce the setting of
speed integral compensation as in Adjustment 1.
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8.4.2 When the machine vibrates due to machine resonance frequency

{1} Machine condition
The servo motor shaft is oscillating at high frequency (100Hz or more).
The servo motor shaft motion cannot be confirmed visually. However, if the machine generates large
noise and vibrates, make Adjustment 1.
If higher "response setting" of auto tuning increases vibration, make Adjustment 2.

(2) Adjustment procedure

(a) Adjustment 1

1) Perform auto tuning with the response setting of slow response.
Set 0001 in parameter No.8.Set 0001 in parameter No.9.

2} Set 563Hz or 375Hz to the machine resonance suppression filter (Parameter No.18).

3) Alternate a start and a stop several times, execute auto tuning, and check whether the machine does
not vibrate.

4) Increase the machine resonance suppression filter value gradually and repeat step 3).
The optimum value is provided at the point just before vibration increases.

5) To further shorten the settling time, gradually increase the response setting in parameter No.9 and
repeat steps 1) to 4).

(b) Adjustment 2
1) Choose the response setting of slow response.
Set 0001 in parameter No.8.Set 0001 in parameter No.9.
2) Set the load inertia moment ratio (machine inertia moment ratio in parameter No.12).
If an exact machine inertia moment ratic is unknown, enter an approximate value.
When the value 1s set in this parameter, the following parameters are set automatically. When there
is no machine resonance, the value of each parameter is set to the ideal gain for the parameter No.12

value.
Parameter No. Symbol Name
No.13 PG1 Position loop gain 1
No.15 PG2 Position loop gain 2
No.14 VG1 Speed loop gain 1
No.16 VG2 Speed loop gain 2
No.17 VIC Speed integral compensation

3) Set parameter No.8 to [JI02 (auto tuning not executed).

4} Decrease the speed loop gain 2 (parameter No.16) to a value about 100 to 200 smaller than the
automatically set value.

5) Set 563Hz or 375Hz to the machine resonance suppression filter (Parameter No.18).

6) Alternate a start and a stop several times, execute auto tuning, and check whether the machine does
not vibrate.

7) Increase the machine resonance suppression filter value gradually and repeat step 3).
The optimum value is provided at the point just before vibration increases.

8) When there is no machine resonance, check the operating status and gradually increase the speed
loop gain 2 (parameter No.18) and repeat steps 5) to 7) in Adjustment 1.
Set the value about 50 to 100 smaller than the value at which gear sound begins to be generated.
Make this gain a little smaller. '

9 To further shorten the settling time, gradually increase the response setting of parameter No.9 and
repeat steps 1) to 8).
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8.4.3 Load inertia moment is 20 or more times

(1} Machine condition
The machine inertia moment is 20 times or more and the servo motor oscillates at low frequency (5Hz
or more). At this time, servo motor shaft vibration can be confirmed visually.
This adjustment method is valid for the following machines:
1) Machine in which a timing belt is driven without reduction gear

Pulley

Servo motor

2) Machine in which a disc is rotated without reduction gear

Disc

Servo motor

3) Machine of which ballscrew lead is long

W

Servo motor Ballscrew

(2) Adjustment procedure
1) Choose the response setting of slow response.
Set 0001 in parameter No.8.Set 0001 in parameter No.9.
2) Set the load inertia moment ratio (machine inertia moment ratio in parameter No.12).
If an exact machine inertia moment ratio is unknown, enter an approximate value.
When the value is set in this parameter, the following parameters are set automatically. When there
is no machine resonance, the value of each parameter is set to the ideal gain for the parameter No.12

value.
Parameter No. Symbol Name
No.13 PG1 Position loop gain 1
No.15 PG2 Position loop gain 2
No.14 VGl Speed loop gain 1
No.16 VG2 Speed loop gain 2
No.17 VIC Speed integral compensation

3) Set parameter No.8 to [JIJ02 (auto tuning not executed).

4) Alternate a start and a stop several times, execute auto tuning, and check whether the machine does
not vibrate.

5) If vibration still persists, repeat steps 1) and 4).

6) If vibration still persists, make (a) Adjustment 1 and (b) Adjustment 2 in paragraph (2) of Section
8.4.2.

7) When it is desired to increase the response further, set parameter No. 8 to 0001 (auto tuning
executed) in an operation stop status, and increase the response setting of parameter No. 9.
After that, set parameter No. 8 to 0002 (auto tuning not executed).

8) Reducing the speed loop’s integral time constant (parameter No.17) may improve the performance.
However, making it toc small may generate vibration.

8- 8
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8.4.4 When shortening the settling time

(1) Machine condition
The settling time will be increased by the gains provided by auto tuning.

{2) Adjustment procedure
a) Choose the response setting of slow response.
Set 0001 in parameter No.8.Set 0001 in parameter No.9.

b) Alternate a start and a stop several times, execute auto tuning, and check whether the machine
does not vibrate.

c¢) Set the load inertia moment ratio (machine inertia moment ratio in parameter No.12),
If an exact machine inertia moment ratio is unknown, enter an approximate value.
When the value is set in this parameter, the following parameters are set automatically. When
there is no machine resonance, the value of each parameter is set to the ideal gain for the parameter

No.12 value.
Parameter No. Symbol Name
No.13 PGi Position loop gain 1
No.15 PG2 Position loop gain 2
No.14 VG1 Speed loop gain 1
No.16 VG2 Speed loop gain 2
No.17 VIC Speed infegral compensation

d) Set 0002 in parameter No.8 to make auto tuning invalid.
Make the parameter No.13 to 17 settings manually adjustable.

e) Check the operating status and adjust the following parameter values:

Parameter No. Symbol Name Description
No.13 PG1 Position loop gain 1 Higher setting shortens the settling time but
No.15 PG2 Position loop gain 2 is liable to cause overshooting.
No.14 VG1 Speed loop gain 1 Higher setting improves the servo response
Neo.16 VG2 Speed loop gain 2 level but is liable to cause vibration.

Lower setting keeps the speed constant to

load disturbance and increases holding force

No.17 VIC Speed integral compensation o o me
at a stop (servo rigidity) but is liable to cause

overshooting,

Make adjustment by gradually increasing the parameter No.13 to 16 settings at the same ratio and
reducing the speed integral compensation (parameter No.17). The optimum value is provided at the
point just before vibration increases. Use of the notch filter (parameter No.18) may increase the limit
point.
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8.4.5 When the same gain is used for two or more axes

(1) Machine condition
To perform interpolation operation with two or more axes of servo amplifiers, the position loop gains of

the axes are set to the same value.

{2) Adjustment procedure
a) To adjust the gains of each axis, adjust the gains of all axes in the adjustment procedures in

Sections 8.4.1 to 8.4.5.

b) Set 0000 or 0002 in parameter No.8.

0000: Interpolation control--------* The following parameter values change at the next start/stop.
Parameter No. Symbol Name
No.13 PG1 Position loop gain 1
No.15 PG2 Position loop gain 2
No.17 VIC Speed integral compensation
0002: No auto tuning««+«+rroesrrmrreres Make auto tuning invalid and set each gain manually.

¢) Match position loop gain 1 to the minimum value of each axis to make the gains of all axes equal.
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9. INSPECTION

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

» Any person who is involved in inspection should be fully competent to do the work.
Otherwise, you may get an electric shock. For repair and parts replacement, contact
your safes representative.

[ ponT |

» Do not test the servo amplifier with a megger (measure insulation resistance),
or it may become faulty.
* Do not disassemble and/or repair the equipment on customer side.

/\ WARNING

9.1 Inspection

It is recommended to make the following checks periodically:

1) Check for loose terminal block screws. Retighten any loose screws.

2) Check the servo motor bearings, brake section, etc. for unusual noise.

3) Check the cables and the like for scratches and cracks. Perform periodic inspection according to
operating conditions.

4) Check the servo motor shaft and coupling for misalignment.

9.2 Life

The following parts must be changed periodically as listed below. If any part is found faulty, it must be
changed immediately even when it has not yet reached the end of its life, which depends on the operating
method and environmental conditions. Also when using the servo motor in the atmosphere having much
oil mist, dust, etc., clean and inspect every three months,

For parts replacement, please contact your sales representative.

- Part Name Life Guideline

Smoothing capacitor 10 years

Relay 100,000 times
Servo amplifier Cooling fan 10,000 to 30,000

hours (2 to 3 years)

Absolute position battery 10,000 hours

Bearings 20,000 to 30,000 hours

Encoderx 20,000 to 30,000 heurs
Serve motor - -

Oil seal, V ring 5,000 hours

Cooling fan 20,000 hours
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{1} Smoothing capacitor
Affected by ripple currents, etc. and deteriorates in characteristic. The life of the capacitor greatly
depends on ambient temperature and operating conditions. The capacitor will reach the end of its life in

10 years of continuous operation in normal air-conditioned environment.

(2) Relays
Their contacts will wear due to switching currents and contact faults occur. Relays reach the end of
their life at cumulative 100,000 switching times (switching life), which depends on the power supply

capacity.

(3) Servo amplifier cooling fan
The cooling fan bearings reach the end of their life in 10,000 to 35,000 hours. Normally, therefore, the

fan must be changed in a few years of continuous operation as a guideline.
It must also be changed if unusual noise or vibration is found during inspection.

(4) Servo motor bearings
When the servo motor is run at rated speed under rated load, change the bearings in 20,000 to 30,000

hours as a guideline. This differs on the operating conditions. The bearings must also be changed if
unusual noise or vibration is found during inspection.

{5) Servo motor oil seal, V ring
Must be changed in 5,000 hours of operation at rated speed as a guideline. This differs on the operating

conditions. These parts must also be changed if 0il leakage, ete. is found during inspection.

{6) Servo motor cooling fan (HA-LH11K2 or more)
The design life of the cooling fan is 20,000 hours. Change the cooling fan periodically.
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10. TROUBLESHOOTING

10.1  When Alarm or Warning Has Occurred
10.1.1 Alarms and Warning list

When a fault occurs during operation, the corresponding alarm or warning is displayed. If any alarm or
warning has occurred, refer to Section 10.1.2 or 10.1.3 and take the appropriate action.

. Alarm Deactivation
Indication Function Name Paameter Unit
Screen Display | Power | Parameter | Alarm | CPU
OFFSON | unit“RES” | reset reset
10 Under voltage Under volt O O O
12 Memory alarm 1 Memory er 1 O
13 Clock alarm QSC err O
14 Watchdog Watch dog &)
15 Memory alarm 2 Memory er 2 O
16 Encoder alarm 1 PLG err 1 O
17 Board atarm Board err O
19 Memory alarm 3 Memory er 3 O
14 Motor combination error Motaor err. 9]
20 Encoder alarm 2 PLG err 2 O
24 Ground fault Grounded @) O O
25 Absolute position erase ABS lost O
“ 30 Regenerative alarm Reg. err O O O
'g 31 Over speed Over speed O O O
g 32 Over current Over curr @] O O
é" 33 Qver voltage Over volt QO O O
34 CRC alarm CRC err @) O O
35 Command pulse frequency alarm Ref. ferr Q O O
36 Transfer alarm trans.exr O O O
37 Parameter alarm Pr. err O O
42 Feedback alarm Pos. err QO O O
45 Main circuit device overheat Fin heat @) O O
46 Servo motor overheat Motor heat O O O
50 Over load 1 Qver load 1 O @] O
(Note) (Note) (Note)
51 Over load 2 Over load 2 @] @] O
(Note) (Note) (Note)
52 Error excessive Qver droop O O O
8E RS-232C alarm RS232 err O O Q
92 Open battery cable warning BTT cable Removing the cause of occurrence
95 Zero setting error ZERO seter | deactivates the alarm automatically.
@ 9F Battery warning , BTT volt
E E0 Excessive vegenerative load warning | OR warning
g E1 Over load warning OL warning
Bl E4 Parameter warning Pr, warning
= E6 Servo emergency stop EMG stop
E7 PC emergency stop PCEMG stop
E9 Main circuit off warning Main P-off

Note: Deactivate the alarm about 30 minutes of cooling time after removing
the cause of occurrence.

10- 1
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10.1.2 Remedies for alarms

¢ When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.

POINT |

¢ When any of the following alarms has occurred, always remove its cause and
allow about 30 minutes for cooling before resuming operation. If operation is
resumed by switching control circuit power off, then on to reset the alarm,
the servo amplifier, servo motor and regenerative brake option may become
faulty,
+ Regenerative alarm (30)

~+ Overload 1 (50)

+ Overload 2 (51)

The alarms can be deactivated by switching power off, then on or by the

error reset command from the servo system controller.

Refer to Section 10.1.1 for details.

/\CAUTION

When an alarm occurs, the trouble signal (ALM) switches off and the dynamic brake operates to stop the
servo motor. At this time, the display shows the corresponding alarm number.

Remove the cause of the alarm in accordance with this section. The optional Parameter Unit may be used
to refer to the cause.

Parameter Unit Screen Display
Indication Name Definition Current Alamm Alamn Occurence Cause Action
(name and definition) Factor
10 Undervoltage | Power supply Under volt Power Volt 1. Power supply voltage is low, Review the power
voltage dropped, under 160V supply.
160V or less 15 ms IPF
Power Volt 2, Power failed instantaneously.
under 160V In case of MR-H700BN or less
15ms IPF : 15ms or less
In case of MR-HIIKBN or more
: 10ms or less
Insuf. Power | 3. Shortage of power supply capacity
capacity caused the powex supply voltage to
drop at start, ete.
4. Power switched on within 5s after it
had switched off.
5. Faulty parts in the servo amplifier Change the Servo
Checking method amplifier.
Alarm {10} occurs if power is
switched on after all connectors
are disconnected.
12 Memory RAM, ROM Memory er 1 Board error Faulty parts in the servo amplifier Change the Servo
alarm 1 memory faunlt Checking method amplifier.
13 Clock alarm | Printed board OSCerr Alarm (any of 12 to 15) occurs
faule if power is switched on after all
14 Watch dog CPU fault ‘Watch dog cormectors are disconnected.
15 Memory EEP-ROM fault |Memoryer2
alarm 2
16 Encoder Communication |PLGerr1 PLG con. left | 1. Encode connector disconnected. Connect correctly.
alarm error oocurred PLG trouble | 2. Encoder faulty. Change the servo
between encoder motor.
and servo PLG cable has | 3. Encoder cable faulty Repair or change the
amplifier. trouble (wire breakage or short) cable.

10- 2
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Parameter Unit Screen Display

stop

Indication Name Definition Current Alam Alamm Occumence Cause Action
(name and definiion) Factor

17 Board alarm | CPUlparts fault | Board err Board error | Faulty parts in the servo amplifier Change the serve

3] Memory Flash ROM fault | Memory Board error Checking method amplifier.
alarm 3 alarm 3 Alarm (17 to 19) occurs if power

is switched on after all
connectors have been
disconnected.

1A Motor Motor Motor err. Motor err. When using HC-MF, HA-FF, HC-5F, Use correct
combinatien | combination error HC-RF or HC-UF series servo motor, combination.
erase improper motor was connected with

servo amplifier.
20 Encoder Communication |PLGerr 2 PLG con. left | 1. Encoder conmector disconnected. Connect correctly.
alarm 2 error occurred PLG cable has | 2. Encoder cable faulty Repair or change the

between encoder trouble (wire breakage ox short) cable.
and servo
amplifier.

24 Ground fault | Ground fault Grounded TIVW ground 1. Power input cable and servo motor Connect correctly,
occurred at the fault output cable are making contact at
servo motor the main circuit terminal block (TE1),
outputs (U,V and 2, Servo motor power cable insulation | Change the cable.
W phases) of the deteriorated.
servo amplififer,

25 Absolute Absolute position | ABS lost Power trset after | 1. Reduced voltage of super capacitor in | After alarm has
position data in ervor 2-3 min. pow. on encoder occurred, hold power
erase on for 2 few minutes,

and switch it off once,
then on again. Make
home position return
again.

BTT life time | 2. Battery voltage low Change battery.

over Make home position
BTT cable has | 3. Battery cable or battery is faulty. return again.
trouble
30 Regenerative | Permissible Reg. err Pr. 2 mis setting | 1. Wrong setting of parameter No, 2 Set correctly.
alarm regenerative Reg. Resist. 2. Built-in regenerative brake resistor or | connect correctly.
power of the built- missing regenerative brake option is not
in regenerative connected,
brake resistor or Reg. Load 3. High-duty operation or continuous 1. Reduce the
regenerative exceeded regenerative operation caused the frequency of
brake option is permissible regenerative power of the positioning.
exceeded. regenerative brake option to be 2. Use the
exceeded. regenerative brake
Checking method °Pti°‘f of larger
Call the status display and check capacity.
the regenerative load ratio. 3. Reduce the load.
Power supply veltage is abnormal. Review power supply
260V or more
Regenerative Reg. Ty 5. Regenerative transistor faulty. Change the servo
transistor fault damaged Checking method amplifier,
1) The regenerative brake option
has everheated abnormally.
2) The alarm occurs even after
removal of the built-in
regenerative brake resistor or
regenerative brake option.
Reg. Resist has | 6. Built-in regenerative brake resistor or | Change servo
trouble regenerative brake option faulty. amplifier or regene-
rative brake option,
Cooling fan stop 7. Unusual overheat due to cooling fan 1. Change the servo

amplifier or cooling
fan.

2. Reduce ambient
temperature.
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Parameter Unit Screen Display

voltage exceeded
400V,

Indication Name Definition Curent Alamm Alam Occurrence Cause Action
{name and definition) Factor
31 Over speed | Speed has Over speed Ref/ pulse £ 1. Input command pulse frequency Set command pulses
exceeded the exceeded exceeded the permissible correctly.
instantaneous’ instantaneous speed frequency.
permissible speed. Acc, time-C | 2. Small acceleration/deceleration time | Increase
shortage constant caused overshoot to be large. | acceleration/decelerati
on time constant.
Over shoot by | 8. Servo system is instable to cause 1. Re-set servo gain to
unstable overshoot. proper value.

2 If serve gain cannot
be set to proper
value:

1) Reduce load
inertia moment
ratio; or

2) Reexamine
acceleration/
deceleration
time constant.

Pr. 3-5 4. Parameter No. 3 to 5 setting error. Set correctly.
missetting
E-gear rate too | 5. Electronic gear ratio too high. Set correctly.
large
PLG trouble | 6. Encoder faulty. Change the servo
motor,
32 Over current | Current that flew | Over curr. UVW short 1. Short occurred in servo amplifier Correct the wiring.

is higher than the cireuit output phases U, Vand W,
permissible IPM dameged | 2. Transistor (IPM) of the servo Change the servo
current of the amplifier faulty. amplifier
servo amplifier. Checking method

Alarm (32) occurs if power is

switched on after U, Vand W

are disconnected.

UVW fault 3. Ground fault occurred in servo Correct the wiring.
amplifier output phases U, Vand W,
Ext. noise 4. External noise caused the overcurrent | Take noise
detection circuit to misoperate. suppression
measures.
33 Over voltage | Converter bus Over volt. Reg. Resist, Has | 1. Lead of built-in regenerative brake 1. Change lead.

trouble resistor or regenerative brake option [ 2. Connect correctly.
is open or disconnected.
Reg. Tr. 2. Regenerative transistor faulty.
damaged
Reg. Resist has | 3. Wire breakage of built-in regenerative | 1. For wire breakage
trouble brake resistor or regenerative brake of built-in
option regenerative brake
resistor, change
servo amplifier,

2. For wire breakage
of regenerative
brake option,
change
regenerative brake
option,

Power volt 4, Capacity of built-in regenerative Add regenerative
exceeded brake resistor or regenerative brake | brake option or
option is insufficient. increase capacity.
5. Power supply voltage high. Review the power
supply.
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Parameter Unit Screen Display

100s or more

Indication Nameg Definition Cument Alam Alarm Qocurence Cause Action
{name and definiticn) Factor

34 CRCalarm | CRC alarm CRC err Ref cableconleft | 1. Bus cable is disconnected, Connect correctly.
command ¢able Ref Cablehas | 2. Bus cable fault. Change the cable,
fault trouk

Fct, noiser 3. Noise entered the motion network Take noise
cable. suppression
measures,
Terminatorcon. | 4. The terminal connector is Connect the terminal
disconnected. connector.

35 command Input pulse Ref. ferr Ref. pulse £ 1, Command pulse frequency too high. Change the command
pulse frequency of the exceeded pulse frequency to a
frequency manual pulse proper value,
alarm generator is too Ref. pulse has | 2. Noise entered the command pulse. Take action against

high. noise noise.

36 Transfer trans err Refcableconleft | 1. Bus cable is disconnected. Connect correctly.
alarm Ref Cablehas | 2. Bus cable fault. Change the cable.

trouh
Board error 3. Faulty parts in the servo amplifier. Change the serve
amplifier.
Terminatorcon. | 4. The terminal connector is Connect the terminal
disconnected. connector,

37 Parameter Parameter setting { Pr. exr Pr. Data 1. Servo amplifier fault caused the Change the servo
alarm is wrong, destroyed parameter setting to be rewritten. amplifier.

Pr.O0err. 2. Parameter data mis-setting Set parameter
correctly.

42 Feedback Encoder signal is | Pos. err PLG trouble Encoder faulty, Change the servo
alarm faulty. motor.

45 Main circuit | Main circuit Fin heat Over load 1. Servo amplifier faulty. Change the servo
device device overheat amplifier.
overheat Amb. Temp. over { 2. The power supply was turned on and | The drive method is

55°% off continuously by overloaded status. | reviewed.
Amp. Cocling | 3. Air cooling fan of servo amplifier The cocling method is
trouble stops. reviewed.

46 Servo motor | Servo motor Motor overheat Motor amb, Over | 1. Ambient temperature of servo motor | Review environment
overheat temperature rise 15 over 40C, so that ambient

actuated the temperature is 0 to
thermal protector. 40°C,
40°C Over load | 2. Servo motor is overloaded. 1. Reduce load.

2. Review operation
pattern.

3. Use servo motor
that provides
larger output.

PLG-TH trouble | 3. Thermal protector in enceder is faulty. | Change servo motor.
Motor cool 4. Air cooling fan of the servo motor Change servo motor.
trouble stops.

50 Overload 1 | Load exceeded Over load T E-thermal 1. Servo amplifier is used in excess 1. Reduce load.
overload tripped of its continuous output current. 2. Review operation
protection pattern.
characteristic of 3. Use servo motor
servo amplifier. that provides
Load ratio 300%: larger output.

2.5s or more Mot, Vibrat. By | 2. Servo system is instable and hunting. | 1. Repeat
Load ratio 200%: unstabl aceeleration/

deceleration to
execute auto
tuning.

2. Change auto
tuning response
setting,

3. Set auto tuning to
OFF and make
gain adjustment
manually.
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Parameter Unit Screen Display

When the servo motor shaft is
rotated slowly with the servo off,
the cumulative feedback pulses
should vary in proportion to the
rotary angle. If the indication
skips or returns midway, the
encoder is faulty.

Indication Name Definition Cument Alarm Aarm Oceunence Cause Action
{name and definition) Factor
50 Overload 1 | Load exceeded Over load 1 Machine locked { 3. Machine struck something. 1. Review operation
overload pattern.
protection 2. Install Jimit
characteristic of switches.
servo amplifier. UVW miswire {4. Wrong connection of servo motor. Connect correctly.
Load ratic 300%: Servo amplifier's output terminals U,
2.55 or more V, W do not match servo motor's input
Load ratio 200%: terminals U, V, W.
100s or more PLG trouble | 5. Encoder faulty. Change the servo
Checking method OHOY.
When the servo motor shaft is
rotated slowly with the sexvo off,
the cumulative feedback pulses
should vary in proportion to the
rotary angle. If the indication
skips or returns midway, the
encoder is faulty.
51 Overload 2 | Machine collision | Over load 2 Machine locked | 1. Machine struck something. 1. Review operation
or the like caused pattern.
max. output 2. Install limit
current to flow switches.
successtvely for UVW miswire |2, Wrong connection of servo motor. Connect correctly.
several seconds. ’ Servo amplifier's output terminals U,
Servo motor V, W do not match servo motor's input
locked: terminais U, V, W.
1s or more Mot. Vibrat by | 3. Servo system is instable and hunting. | 1. Repeat
unstabl aceeleration/
deceleration to
execute auto
tuning.
2. Change auto tuning
response setting.
3. Set auto tuning to
QFF and make gain
adjustment
manually.
De-bus low 4, The bus voltage of the unit has Change the servo
decreased. amplifier.
PLG trouble | 5. Encoder faulty. Change the servo
Checking method MOLoT.
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10. TROUBLESHOOTING
e

Parameter Unit Screen Display
Indication Name Definition Current Alamn Alarm Occurrence Cause Action
(name and definition) Factor
52 Error Droop pulse value | Error excessive Acc. Time-C 1. Acceleration/deceleration time Increase the
excessive of the deviation shortage constant is too small. acceleration/decele-
counter exceeded ration time constant,
80k pulses. Start torque | 2. Torque limit value (parameter No.47, | Increase the torque
missing 48) is too small. limit value.

3. Motor cannot be started due to torque | 1. Review the power
shortage caused by power supply supply capacity.
voltage drop. 2. Use servo motor

which provides
larger output,
Pr. 13 shortage | 4. Position control gain 1 (parameter Increase set value and
No.13) value is small. adjust to ensure
proper operation.
Machine locked | 5. The bus voltage of the unit due to the | Change servo
breakdown. amplifier.
Rotated by ext. | 6. Servo motor shaft was rotated by 1. When torque is
force external force. limited, increase
the limit value,

2. Reduce load.

3. Use servo motor
that provides
larger cutput.

DC-bus low 7. Machine struck something. 1. Review operation
pattern.

2. install limit
switches.

PLG trouble | 8. Encoder faulty. Change the servo
motor

9. Wrong connection of servo motor. Connect correctly.
Servo amplifier's output terminals U,

V, W do not match servo motor's input
terminals U, V, W,
73 Auxiliary Input pulse OpRef. fer Op. boaxd AUX | Pulse input eorrmeand frequency exceeded Use at 600keeps or
pulse frequency of pulseexcoeded | 600kpps. less.
frequency manual pulse
alarm generator
connected to
option card is too
high.
74 Option Option card RAM | OpMemo. er 1 Op.boarderror | MR-H-D01 option card faulty. Change the option
memory fault card.
alarm 1
75 Option Option card EEP- | OpMemo. er 1 Op. board error
memoery ROM fauit
alarm 2
8E RS-232C Serial RS232err RS232 comm. error | 1. Encoder cable faulty. Repair or change the
alarm communication (write breakage or short) cable,
error occurred 2. Telecommunications equipment Change the
between servo faulty. telecommunication
amplifier and equipment.
communication
device (parameter
unit, personal
computer or
similar device).
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10. TROUBLESHOOTING

10.1.3 Remedies for warnings

If the warning that occurred is other than AL E6, AL E9 and ALE4, operation can be performed but If any
other warning occurs, the servo amplifier goes into a servo off status. Eliminate the cause of the warning

according to this section.
Use the operation parameter unit to refer to the cause of warning.

Parameter Unit Screen Display
Indication Name Definition Current Alarm Alarm Occurrence Cause Action
(name and definition) Factor

92 Open Absolute position | BTT cable BTT cable has | 1. Battery cable is open. Repair cable or
battery cable | detection system troubl changed.
warning battery voltage is BTT voltage low | 2. battery voltage dropped to 2.8V or | Change battery.

low. less,

96 Zero setting | 1. In incremental | ZERO set er Ref. P input Droop pulses remaining are greater than | Remove the cause of
error system: after CR on the in-position range setting. droop pulse

Zeroing could Out of inposition oceurrence
not be made.
2, In absclute
position
detection
system: Zero
setting could
not be made,

oF Battery Voltage of battery | BTT volt BTT voltage low | Battery voltage fell to 3.2V or less. Change the battery.
warning for absolute

position detection
system reduced.

E0 Excessive Thereisa OR warning Reg. Load over | Regenerative power increased to 85% or | 1. Reduce frequency
regenera- possibility that 85% of alarm | more of permissible regenerative power of positioning.
tive load regenerative of built-in regenerative brake resistor or | 2. Change
warning power may exceed regenerative brake option. regenerative brake

permissible Checking method option for the one
regenerative Call the status display and check with Jarger
power of built-in regenerative load ratio. capacity.
regenerative 3. Reduce load.
brake resistor or

regenerative

brake option.

El Qver load There is a OL warning Leoad over 85% of | LLoad increased to 85% or more of | Refer to 50, 51.
warning possibility that alarm overload alarm 1 or 2 occurrence

overload alarm 1 level.
or & may oceur. Checking method
Refer to 50, 51. I

E3 Absolute Absolute position | ABS warning PLG trouble by | 1. Noise entered the encoder. Take noise
position encoder pulses noise suppression
counter faulty. IMeasures.
warning 2, Encoder faulty. Change servo motor.

Es Servo EMI-EM2 are EMG stop EMG off External emergency stop was made | Ensure safety and
emergency | open, valid. (EM1-EM2 opened.) deactivate emergency
stop stop.

E7 PC PCEMG stop Controller EMG off | Emergency stop signal was entered into | Ensure safety and
emergency the servo system controller. deactivate emergency
stop stop.

E9 Main circuit | Servo was Main P-off Main power Switch on main cirenit
off warning | switched on with down while power.

main circuit S0N-on
power off.
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10. TROUBLESHOOTING

10.1.4 RS-232C communication error

When a communication fault oceurs between the serve amplifier and parameter unit, any of the following

errors is displayed on the screen of the parameter unit . In this case, switch the power off, take the
corresponding action, and switch the power on.

Screen display

Error Definition

Cause

Corrective Action

COMMUNICATION
ERROR.

A fault occurred in
communication between the
servo amplifier and parameter
unit during servo operation.

SERVO CPU
ERROR

Communication cannot be made
at power-on between the servo
amplifier and parameter unit.

1. Parameter unit cable or
communication cable
connection fault

2. Parameter unit cable or
communication cable open

3. Servo amplifier faulty.

4. Parameter unit faulty.

1. Connect properly.

2. Change the cable.

3. Change the servo amplifier.
4. Change the parameter unit.

PRU MEMORY
ERROR

Parameters cannot be copied
from the servo amplifier to the
parameter unit.

Memory (EEPROM) in the
parameter unit faulty.

Change the parameter unit.
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10. TROUBLESHOOTING

10.2 Clearing the Alarm History

The parameter unit can be used to confirm an alarm history. The servo amplifier stores one current alarm
and nine past alarms which occurred since it had been switched on first. Before starting operation, clear
the alarm history so that you can control alarms which may occur during the operation.,

€@

1 18T AL10 A
Details: )
Other AL: SFT v

! @ Press the key twice.

3 ALMHist. A

Read: +/ v

@ XIEP Hold down the SHIFT key and press the @ key.

AlM History
All Clear OK?
Yes: o}

No: RST

@ Press the key.

3 ALM Hist. A

The alarm history is ¢leared and setting is compléte.

Read: o v

10- 10



11. SPECIFICATIONS

11. SPECIFICATIONS

11.1 Standard specifications

(1) Servo amplifier

Servo amplifier
MR-HCIBN| 10 20 40 60 100 200 350 500 700 11K 15K 22K

Item

3-phase 200 to 220VAC, 50Hz
3-phase 200 to 230VAC, 60Hz
3-phase 170 to 242VAC, 50Hz
3-phase 170 to 253VAC, 60Hz

Voltage/frequency 3-phase 200 to 230VAC, 50/60Hz

Permissible voltage
Power |fluctuation

supply | Permissible
frequency fluctuation

3-phase 170 to 253VAC, 50/60Hz

Within +5%

P
ower supply Given in Section 12.2
capacity
System Sine-wave PWM control, current control system
Dynamic brake Built-in | Option

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal
relay), servo motor overheat protection, encoder fault protection, regenerative fault
protection, undervoltage, instantaneous power failure protection, overspeed protection,
excessive error protection

Protective functions

Speed frequency response 250Hz or more
Ab: iti i
sollute Posmon detection Given in Chapter 5
specifications
Structure Open (IPO0)
0to+ ° - i
Ambient temperature 35 €] (non-freczing)

32 to +131 [°F] {(non-freezing)
Ambient humidity 90%RH or less (non-condensing)
—20 to +65 [°C] (non-freezing)
—4 to +149 [°F] (non-freezing)

storage temperature

Envi
mr;:rlltron storage humidity 90%RH or less (non-condensing)
, Indoors (no direct sunlight)
Ambient Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitud Max. 1000m (3280ft) above sea level
5 2
Vibration 5.9 [m/s?] {0.6G} or less
19.4 [ft/s?] or less
Weicht kel 21 | 21 [ 21 J 21 | 24 | 44 | 44 [ 70 | 120 ! 21 27 30
& b]| 463 | 4.63 | 4.63 | 463 | 5201 | 9.7 9.7 |15.432 [ 26.455 | 46.297 | 59.525 | 66.139
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11. SPECIFICATIONS

11.2 Qutline Dimensional Drawings

11.2.1 Servo amplifiers

MR-H10BN(-UE) to MR-HE0BN(-UE)

{0. 217) 2-¢6 (0.236) mounting hole  [(Jnit: mm}

59

5.5
(O.ZF)T (2.323

(0.295)

=R
235 (9.252)
250 (9.843)

aull

190 (7.48)

J

s 0197)

MR-H100BN(-UE)

{0.217) 2-65 (0.236) mounting hole

(Unit: in)

e

]

75 (2.953)

ii \DHWU'EWW_
i ’;' 5
fr*}f-..rJ

Y

i 'I
!

g

Weight: 2.1kg (4.63Ib)

[Unit: mm)

55, 59 5

75 . 953) {Unit: in}

Terminal block TE1

MR-HEOBN

MR-HOBN-UE

Terminal screw: M4

ik 5| <|cj2| 3o D|zlofw

Terminal screw: M4

P
c
N

Chassis

S

Note: Keep it open.

Terminal block TE1

MR-HOBN

MR-HOBN-UE

Terminal screw: M4

Terminal screw: M4

(T+)
©.217) | [(2.323) §

LT

]

Wi

235 (9.252)
250 (9.843)

§— 1 il E‘T‘\“
. o
k3 fgre?
o ;T
= L
Fay
g
(3.346)
0
B
r Y
i
@
=
[
o o
5 8
=
ol
T A

Weight: 2.4kg (5.2911b)

11 -

P P

C

N

L1

.||-§<c‘£§-iw:uzo
i~
N

Chassis

Note: Keep it open.




11. SPECIFICATIONS

MR-H200BN(-UE) - MR-H350BN(-UE) Terminal block TE1
[Unit: mm)] MR-HOBN MR-HOBN-UE
(Unit: in) Terminal screw: M4 | Terminal screw: M4
2-88 (0.236) hote 5 =
(0.354) 117 (0.3;54)/m o (0787 (4016} | {3.465) C C
1 aem A~ e —. :(3197) N N
B3 — 3 r———-—' .
‘ - R L1
il S L2
r ale| Parameter RT1 LL131
1o e 0= .
¥ S 2 unit cable E ki 1 o1
= T 8l E : i G
L i W 1 Vv v
- L Ao W v
; ; i i ",\;\]__l,——ﬂ—— —= Note) .
6 (0.236) ols 7 T 190 7.48) Chassis
135 ~ g I s .
535 S (2.953} 'u"'\
) CN1,CN2 cables ©
Terminal cover
Note: Keep it open.
CN2 CN1
[ =T |
e

Bottom view

Fan Weight: 4.4kg (9.71b)
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11. SPECIFICATIONS

MR-H500BN(-UE) + MR-H700BN{-UE)

[Unit: mm]
( J bl & (Unit: in)
2.65 (0.197) hole 247 (0.276) hale &
{mounting hole)  (0.787) (mounting hole) G (61'?’?)3) .18 e (2.953) G Fan air orientation
20 " 100, 200787~ ™ 2 B s (MR-H700AN only)
I Bosn {1 [0 [‘gz; ek ] 0.787) 71
X 4 9 T,
P s — & =)
=3
&l ~ =3
3|e 2|8 =
o o | = z
= | = ol e ER B
° i ' =3
i ii E‘I | _Fan
......... ; r--=5T (MR-H500AN only}
o g il
o __ofifi—i l_-ﬁr7 ©76) it . ol T
4 B o
(D'fig)uk E ” 230 =
(5.512) 3 (9.055) s
S e
A = ¥
% &
- uy
g ;@% E el Model Weight
=3 I a| & (kg (b))
8 4 = ela 7
- A P~
& § i 13 MR-HS00AN(-UE} (15.432)
v v& | 81 12
' ' | =8 MR-H700AN(-UE) (22.455)
MR-H500AN (~UE) ' '
MR-H700AN{-UE)
Terminal block signal arrangement
+ MR-H500BN = MR-H700BN
TE2 GND TE1
[R[s] © [PlcIN]|R]s]T[Rs1]U[V]W]x]

Terminal screw: M3.5 Terminal screw: M4

TE1

[plcin|mrls[T]ulv]w]

Terminal screw: M4

* MR-H500BN-UE

TE2

TEi

PE

©
o &

Terminal screw: M4

[PIc]N]L]e]3]ulv]w]

Terminal screw: M4

11-

Terminal screw: M5

« MR-H700BN-UE

TE1
[PTecTnTuifLe[wslLifeu] v [W]EB
Terminal screw: M5 o @o

" PE
4



11. SPECIFICATIONS

MR-H11KBN(-UE) Terminal block signal arrangement
[Unit: mm] + MR-H11KBN
(Unit: in) TE2
2-510 {0.394) mounting hole I
-~ R1[S1] [mMsimsz |
o % mERY ﬁ‘ Fan air orientation Terminal screw: M4
. . 2js 200.787) . TEA
— #—1 Ay
B — — I (RISTTIUIVIWIFICINIZ]
— = Terminal screw: M5
ol = * MR-H11KBN-UE
2l2
318 TE2
o 1= = Lode] postosd ]
By w E=d Terminal screw: M4
________ m E=d [m TE1
(TR . %* [L2[Elu[vVIw[P[CIN|G
:; TE1| i = Terminal screw: M5 o @
O & T X! H- PE
Hlll12(0394) | [10 (0.304)
(059135, |, 230(9.055) "] —

260 (10.236) | 1910:591)

Weight: 21kg (46.2971b)

260 (10.236)
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11. SPECIFICATIONS

MR-H15KBN(-UE) - MR-H22KBN(-UE) Terminal block signal arrangement
[Unit: mm} * MR-H15KBN - MR-H22KBN
(Unit: in)
2-612 {0.472) mounting hole ITFizl 31' IMSquzI l
g 75(2.953)
o2 s ﬁ- Fan air orientation Terminal screw: M4
sle 20 (0.767)
( i I AN— F ¢ e TE1
"Q""I%:::::::::".‘JM;’.’:::::::: ..::(J} - -II:- :::':':':‘S:% ] R | S I T | U | Vv |W| P | CI N |‘é‘l
s ” N | 1 Terminal screw: M6(MR-H15KBN)
:D = M8(MR-H22KBN)
% 38 o ' o MR-H15KBN-UE + MR-H22KBN-UE
2 B =
o gl g i = TE2
o ¢ : =3 [Liffad  Jmsdmsd
........ (= Hﬂ] Terminal screw: M4
S SR o =
TE1 £3 [Li|Le|s|ufvwlP|C[NIB
i?'"; """"""""""" k30 ' . - Terminal screw: MB(MR-H15KBN) { @,
1Z{0472) MB(MR-H22KBN) g

60 230(9.055) Al 60
-36: 260 {(10.236) (2.6
*

{0.394) 10 |‘

A A

VT Weight
mlj Model lkg (b}

=)
ﬁ, PREPFREEEPR]| S 27
o ol g MR-H15KAN(-UE) (59.525)
8 31
< le 30
r]iL . ” || . @LE}I«% MR-H22KAN(-UE) (66.139)
' o
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11. SPECIFICATIONS

11.2.2 Connectors

(1) Servo amplifier side connector
<Honda Tsushin Kogyo make>

N {Unit: mim]
{Unit: in)
$17.0 X
(0.{;69) 19.0 (0.748)
e et A
| i
2 i
R | =
A )
II 1
X ! ]
Il 51.1{2.012) T
Number of Pins Model
Connector - Case
PCR-S50FS (soldering t
50 {soldering type) PCR-LS50LA1
PCR-850F (insulation displacement type)

Crimping terminal: FHAT-002A
Note: PCR-S50F is not an option and is to be supplied by the customer,
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11. SPECIFICATIONS

PCR-LS20LA1

$13.0 (0.512)

38.5 (1.516)

r

1

[27.4 (1.079
32.0 (0.906)

{0.039)

14.2 (0.559)

1] 122 1

(048] %0.039)

PCR-LS20LA1W

et — 10.4

(0.409)

[Unit: mm]
{Unit: in}

»

20.6
(0.811)

38.5(1.516)

L&

1
(0.039)

]
1.9 {0.039)
— <
| (0.075)

Model

Number of Pins

Connector

Case

PCR-S20FS (soldering type)

PCR-LS20LAL

50

Crimping terminal: FHAT-002A
Note: PCR-520F and PCR-LS20LA1W are not options and are to be supplied by the customer.

<Nippon AMP make>

- Housing Model: 171822-4
[Unit: mm]
{Unit: in)

5.8 (0.r28)

PCR-S20F (insulation displacement type) [PCR-LS20LA1W

- Contactor Model: 170262-2 (chain type)
170204-2 {loose type)
[Unit mm]

11.1 (0.437)

(Unit

5.0 {0.197)

ppg—

(==

zin)

Applicable wire range

AWG: 30-26

(0.05 to 0.15mm?)
Contactor caulking hand tool
Model: 722561-1
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11. SPECIFICATIONS

{2) Connector for conversion connector

Signal connector
<Sumitomo Three M make>

0.472) =T [Unit: mm]
120 2§ {Unit: in)
(=]

=

(0.866) (01-g501) [ n e
2 8
@ i

& (H
§§ S o i g Position of indicating logo, etc.
: 8‘ S% 1 1 l/
(=]
+ L il
.. 333 12.7 )
(1.311} (0.5) (2] ! [+
|
I
(3) MR-HCN2 conversion connector
Amplifier side < 55 (2.165) Motor side
(PCR series) 4.1 46.7 (1.839) (MDR series})
0181 |
-
3
a -
L 5
(= - - —_—
ol i
=8 8
: A
M2.6 screw
M2 screw 13
w
28 i
oy wilim |0
o 2i% (e
E;S:" ’L‘")
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10000

in the graph are those in
the low acoustic noise mode.

{11kW or more)
Note: Values within parentheses

shown below. Overload 2 alarm (51) occurs if the maximum current flew continuously for several seconds
HA-LH serise

due to machine collision, etc. Use the equipment on the left-hand side area of the continuous or broken line

alarm (50) occurs if overload operation performed is above the electronic thermal relay protection curve
in the graph.

An electronic thermal relay is built in the servo amplifier to protect the servo motor and servo amplifier
from overloads. The operation characteristics of the electronic thermal relay are shown below. Overload 1

If load is applied at a atop (during servo lock), 70% of the rated torque must not be exceeded.

12. CHARACTERISTICS
12. CHARACTERISTICS
12.1 Overioad Protection Characteristics

10000

[s] swn uoyeledpy [} swn uonesadny

the low acoustic noise mode.

Note: Valuas within parentheses
in the graph are those in

HC-MF serise
HC-SF serise
HC-RF serise
HC-UF serise

300
(270)

250
(225)

200
(180}

180
(135)
Load ratio [%]

100
{90)

50
{45)
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Note: Values within parentheses
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12. CHARACTERISTICS
Lo |

12.2 Power Supply Equipment Capacity and Generated Loss

(1) Amount of heat generated by the serve amplifier
Table 12.1 indicates servo amplifiers’ power supply capacities and losses generated under rated load.
For thermal design of an enclosure, use the values in Table 12.1 in consideration for the worst
operating conditions. The actual amount of generated heat will be intermediate between values at
rated torque and zero torque according to the duty used during operation. When the servo motor is run
at less than the maximum speed, the power supply capacity will be smailer than the value in the table,
but the servo amplifier's generated heat will not change.

Table 12.1 Power Supply Capacity and Generated Heat Per Servo Amplifier at Rated Output

. Power Supply | Servo Amplifier-Generated Heat W] | Area Required for Heat Dissipation
S Amplifi
ervo Ampilier Servo Motor Capacity [KVA] | At rated torque | With servo off [m?] [#)
HA-FF053 - 13 0.3 40 30 0.8 8.6
MR-HIOBN — THoUris 0.3 40 30 0.8 8.6
HC-MF053 - 13 0.3 40 30 0.8 8.6
MRH20BN  aFrzs 0.5 40 30 0.8 8.6
HC-MF23 0.5 40 30 0.8 8.6
HA-FF33 0.7 50 30 0.9 9.7
MR-HAOEN HA-FF43 0.9 50 30 0.9 9.7
HC-UF23 0.5 40 30 0.8 8.6
HC-MF43 0.9 55 30 1.0 10.8
HA-FF63 1.1 55 30 1.0 10.8
ME-H60BN HA-SF52 - 53 1.0 55 30 1.0 10.8
HC-UF43 0.9 55 30 1.0 10.8
HC-MF73 1.3 65 30 1.2 12.9
HC-SF81 1.5 65 30 1.2 12.9
MR-
R-H100BN HC-SF102 - 103 1.7 65 30 1.2 12,9
HC-UF72-73 1.3 65 30 1.2 12.9
HC-8F121 2.1 105 35 2.0 21.5
HC-SF152 - 153 2.5 106 35 2.0 21.5
HC-SF201 - 202 - 203 3.5 105 35 2.0 21.5
MR-HZ00BN [ RF103 17 105 35 2.0 215
HC-RF153 2.5 105 35 2.0 21.5
HC-UF152 2.5 105 35 2.0 21.5
HC-SF301 4.8 145 35 2.7 29.1
HC-SF352 - 353 5.5 145 35 2.7 29.1
R-H350BN
M 350 HC-RF203 3.5 135 36 2.5 26.9
HC-UF202 3.5 145 35 2.7 29.1
HC-SF502 7.5 210 40 4.0 43.1
HC-RF353 5.5 145 35 2.9 29.1
MR-H500BN HC-RF503 7.5 210 40 4.0 43.1
HC-UF352 5.5 210 40 4.0 43.1
HC-UF502 7.5 210 40 4.0 43.1
MR-H700BN HC-SF702 10.0 320 45 6.0 64.6
MR-H11KBN HA-LH11K2 16 540 57 10.¢ 107.6
MR-H15KBN HA-LH15K2 22 660 68 13.0 139.9
MR-H22KBN HA-LH22K2 33 870 82 16.0 172.2

Note: 1. Sufficient heat-related capacity (kVA) values are indicated in Table for the power supply. However, since instantaneous power 2
to 2.5 times higher than the rated will be required for servo motor acceleration, use a power supply with small voltage
fluctuation which will provide the voltage within the permissible voltage fluctuation at the terminals of the servo amplifier.

Note that the power supply capacity will vary according to the power supply impedance.

2. Refer to Table for the current capacity of the power supply.

3. When using multi-axes, add the power capacity per axis.

4. Heat generated during regeneration is not included in the servo amplifier-generated heat, To calculate heat generated by the
regenerative brake option, use Equation 13.1 in Section 13.1.2.
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{2) Heat dissipation area for enclosed servo amplifier
An enclosure or control box for the servo amplifier should be designed to operate at the ambient
temperature of 40°C (104°F) within a temperature rise of 10°C (50°F). (With a 5°C (41°F) safety margin,
the system should operate within a maximum 55°C (131°F) limit.) The necessary enclosure heat
dissipation area can be calculated by Equation 12.1:
P
K- AT ' (2.1
where, A : Heat dissipation area [m?]
P :Loss generated in the control box [W]
AT : Difference between internal and ambient temperatures [°C)
K :Heat dissipation coefficient [5 to 6]
When calculating the heat dissipation area with Equation 12.1, assume that P is the sum of all losses
generated in the enclosure. Refer to Table 12.1 for heat generated by the servo amplifier. "A" indicates the
effective area for heat dissipation, but if the enclosure is directly installed on an insulated wall, that extra
amount must be added to the enclosure's surface area.
The required heat dissipation area will vary wit the conditions in the enclosure. If convection in the
enclosure is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement
of the equipment in the enclosure and the use of a fan should be considered.
Table 12.1 lists the enclosure dissipation area for each servo amplifier when the sexrvo amplifier is operated
at the ambient temperature of 40°C (104°F) under rated load.

A=

{Outside} {Inside)

Temperature

/ Air flow

Fig. 12.1 Temperature Distribution in Enclosure

When air flows along the outer wall of the enclosure, effective heat exchange will be possible, because the
temperature slope inside and outside the enclosure will be steeper.

(3) Fitting of the servo amplifier (MR-H200BN or more)
When mounted with the heat sink outside mounting attachment (option), the servo amplifier can
dissipate generated loss directly to the outside of a control box. This method can reduce the heat
dissipation area of the control box since 45 to 55% of the generated loss given in Table 12.1 is dissipated
to the outside of the enclosure. For details of the heat sink outside mounting attachment, refer to
Section 13.1.9.
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12.3 Dynamic Brake Characteristics

When an alarm, emergency stop or power failure occurs, the dynamic brake is operated to bring the servo
motor to a sudden stop. Fig. 12.2 shows the pattern in which the servo motor comes to a stop when the
dynamic brake is operated. Use Equation 12.2 to calculate an approximate coasting distance to a stop. The
dynamic brake time constant t varies with the servo motor and machine operation speeds. (Refer to Fig.
12.3 and Table 12.5.)

ON
Emergency stop(EMG) OFF l

Time constant ©

Machine speed

l fo ’ Time

Fig. 12.2 Dynamic Brake Operation Diagram

Vo JL
Lmax:——. te-i-'c[l-k—] .......................................................... 12.2
60 { JM ( )
L max : Maximum coasting distance ....................................................... [mm] [1n]
Vo : Machine rapid feedrate +-«rr-crerrrerrrrareret i [mm/min] [in/min]
JM : Servo Motor INertial MOMEent *++ v v v rseeeresacratarrtrrterecetsennesosananes [kg . cm2] [OZ . in2]
JL : Load inertia moment converted into equivalent value on servo motor shaft -+ -+ - kg * ecm?][oz * in?]
T : Brake time constant (Fig. 12.3-Table 12.4) rrvc-ccerrrrererrirrarritiiraracriieractcoass [s]
te . Delay time Of control section (Flg 122) ................................................... [S]
(There is internal relay delay time of about 30ms.)
0.05
0.041
o) HA-LH15K2
-
E 0.03F
2 HA-LH702
8 HA-LH502
<4}
£
§ 0.02
g HA-LH22K2 HA-LH302,202
0.01
HA-LH152
HA-LH102
o . HA-LHs2 ,
0 500 1600 1500 2000
Speed [1/min]

a. HA-LH Series
Fig. 12.3 Dynamic Brake Time Constant 1
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]

0.035000
0.005000
0.004500 0.030000
HA-FF43
0.004000
— T 0.025000 |
2 ooous00f HC-MF73 ey HA-FF63
=) €
§ 0003000 HA-MF23 % ooz0000}
2 s HA-FF23
8 o.o02500 S
g £ ocomso00f
S 0.002000 =
& §
g 0.001500 m 001000071
0.001000
0.005000 |
0.000500 HC-MF13
HC-MF053 | HA-FF05!3
0.000000 0.000000
0 500 100015000 20002500 3000 0 500 10001500 2000 2500 3000
Speed [r/min] Speed [r/min]
b. HC-MF Series ¢. HA-FF Series
0.040000
0.035000
0035000
HC-SF121
0.030000
0.030000C HC.SF HC-SF202
w -SF702
- HC-SF201 ™
% 0.025000 ':-:"; 0.025000
b= %
2 5 HC-5F352
g 0.020000 1 8  o.020000
&
@ E HC-SF52
£ 0015000} @ 0.015000
> 8
% 7]
@ 0-010000f 0.010000
HC-SF301
HC-S8F152
0.005000 ©.005000
HC-SF81 HC-SF102
0.000000 " " 0.000000 . . .
0 200 400 600 800 1000 0 500 1000 1500 2000
Speed [/min] Speed [r/min]
d. HC-SF1000r/min Series e. HC-SF2000r/min Seties

Fig. 12.4 Dynamic Brake Time Constant 2
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.

Q.016000
0.12G000
0074000
01000007 0.012000
. HC-8F203 G
2, -
& 00800001 T 0010000}
= 8
g @ HC-RF253
5 HGC-8F353 8  o.o08000
S 0.060000F prt
2 E
£ @ 0.006000
¢ K
S 0.040000 | L'E
[s1] 0.004000
HC-SF103 HC-RF153
. 0.020000 0.002000
HC-RF203
HC-SF153 o
0000000260 1000 15002000 2500 3000 0000000 560 1000 1500 2000 2500 3000
Speed [r/min] Speed [r/min]
f. HC-SF3000r/min Series g. HC-RF Series
0.08
007k HC-UF72
0.050000
= 0.06 HC-UF182 0.045000 |-
Lo
g 0.040000 -
® 0.05 &
5 e 0.035000 F
Y £
g 004p £ 0.030000
= =4
- HC-UF352 g L
£ 0.03 HO-UF502 s 0.025000
o £ 0.020000 |
T
0.02 ‘© 0.015000 HC-UF23
HC-SF202 ™ 0.010000
0.01
0.005000
1 L HQ“UF13
oo 500 1000 1500 2000 0.000000 ;5 500 1000 1500 2000 2500 3000
Speed [r/min] Speed [r/min]
h. HC-UF2000r/min Series i. HC-UF3000r/min Series

Fig. 12.5 Dynamic Brake Time Constant 3

[Dynamic brake’s permissible load inertia moment]
If the dynamic brake is operated at the load inertia moment above the corresponding value indicated in
the following list, the brake resistor in the servo amplifier (external brake resistor for 11XxW or more) may
burn out. If the value is exceeded, contact us.

Servo Amplifier JUAIM
MR-H10BN to MR-H100BN 30 times
MR-H200BN 20 times
MR-H350BN to MR-H700BN 10 times (Note)
MR-H11KBN to MR-H22KBN 30 times

Note: 15 times for the HC-SF series.
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12.4 Encoder Cable Flexing Life

The flexing life of the cables is shown below, This graph gives calculated values. Since they are not
guaranteed values, provide a little allowance for these values.

1x108
5x 107

a

1x107

5x 108 a: MR-HSCBLLOIM

/ MR-JCCBLOM-H
/ MR-EN1CBLOM-H
1x 106 /

5)(105 /

1108 7
5x 10 A

b: MR-JCCBLOM-L

Flexing life ftimes)

1x104 O
5x 10° —

//

4 7 10 20 40 70100 200

1x103

Flexing radius [mm]
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13. OPTIONS AND AUXILIARY EQUIPMENT

13. OPTIONS AND AUXILIARY EQUIPMENT

s Before connecting any option or auxiliary equipment, make sure that the charge
&WARNING lamp is off more than 10 minutes after power-off, then confirm the voltage with a
tester or the like. Otherwise, you may get an electric shock.

« Use the specified auxiliary equipment and options. Unspecified ones may lead to a
fault or fire.

/N\ CAUTION

13.1 Qptions
13.1.1 Parameter unit

One parameter unit (MR-PRUOQ1A)} is required to use the MR-H-BN. It displays parameter settings, test
operation and alarms. Use it with the parameter unit cable (MR-PRUCBLOM).

(1) Qutline drawing

20
12 7 . )
©472), , (0276) (0787 [Lnit: mm (in)]
- e _ {?r}l : 5
£
| B
| o B s B e Y oo ©] E ¢
o [ B s R Q 8 :
5 [OOO0T < g
0000 = ;
oocod 5 :
px i (Note)
i 00O L1 || % & - O?‘ 2-M3 (0.118)
i 70(2.756) i " 20 screw
D Effective depth
4.5(0.177)

Note: The length of the mounting screw selected should not exceed the
effective depth of the parameter unit mounting screw.

(2) Panel cutting dimensions
The following dimensions assume that the parameter unit is installed on a panel or the like.
8 [Unit: mm (in)]

0.315), , 20(0.787)
0319), =y 2-¢4 (0.157) hole

Panel cut :
e
¥ E i S —
0| | = |
-2 ' '
s - |
lﬂ. (8] I : 1
=™ : g
3 ' ' '@
A R S
' ' [ -
B
| i |
| | |
L —
40 (1.578)
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b __________________________________________________________________________________________________________]

(3) Parameter unit cable
Used for connection of the parameter unit and MR-H-BN.

Model: MR-PHUCBL%M

Symbol| Cable Length [m (ft)]
1 1(3.281)
3 3(9.843)
5 5 (16.404)

[Unit: mm {in)]

Parameter unit side

Servo amplifier side 20 165 3
(0.787) (0.65) S
° )5 3 b Cable name . b -
812 ) [&f =
a[j 3 (zodl= =] |8
° 8 A ﬁ—‘ 1 ;
1 L c“.
¢ » . ! L ] cl)‘
18(0.709) 36 (1.417) Z o (0.728) (0.65)
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13. OPTIONS AND AUXILIARY EQUIPMENT

13.1.2 Regenerative brake options

/\ CAUTION

« The specified combinations of regenerative brake options and servo amplifiers may
only be used. Otherwise, a fire may occur.

(1} Combination and regenerative power

The regenerative power values listed below are not the permissible power values of the resistors.

Regenerative Power [W]
Servo Amplifier Built-in Regenerative | MR-RB013 | MR-RB033 | MR-RB32 MR-RB34 {Note) MR-RB54
Brake Resistor [520Q1] [520] [400] _[26Q] [26Q]
MR-H10BN None 10 30
MR-H20BN None 10 30
MR-H40BN 50 300
MR-H60BN 50 300
MR-H100BN 80 300
MR-H200BN 80 - 300 500
Note: Always install a cooling fan.
Regenerative Power fW]
Servo Amplifier Built-in Regenerative | MR-RB30 MR-RB31 MR-RB50 (Note) MR-RB51
Brake Resistor [13Q]) [6.7Q) [130] [6.7Q]
MR-H350BN 130 300 500
MR-H500BN 130 300 500
MR-H700BN 170 300 500
Note: Always install a cooling fan.
Regenerative Power [W]
Servo Amplifier (Note) External Regenerative MR-RB65 MR-RB66 MR-RB67
Brake Resistor (Accessory) [802] [502] 14Q]
MR-HI11KBN 500 (800) 500 (800)
MR-H15KBN 850 (1300) 850 (1300}
MR-H22KBN 850 (1300) 850 (1300)

Note: Values in parentheses assume the installation of a cooling fan.

(2) Selection of the regenerative brake option
(a) Simple selection method
In horizontal motion applications, select the regenerative brake option as described below:
When the servo motor is run without load in the regenerative mode from the running speed to a
stop, the permissible duty is as indicated in Section 5.1 of the separately available Servo Motor
Instruction Manual. For the servo motor with a load, the permissible duty changes according to the
inertia moment of the load and can be caleulated by the following formula:

permissible duty for servo motor with no load (value indicated
in Section 5.1 of the Serve Motor Instruction Manual)
{m+1)

Permissible duty =

2
ated: d
ratedepee J [times/min]

x e —————
[running speed
where m = load inertia moment/servo motor inertia moment

From the permissible duty, find whether the regenerative brake option is required or not.
Permissible duty < number of positioning times [times/min]
Select the regenerative brake option out of the combinations in (1) in this section.
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13. OPTIONS AND AUXILIARY EQUIPMENT

(b) To make selection according to regenerative energy
Use the following method when regeneration oceurs continuously in vertical motion applications or
when it is desired to make an in-depth selection of the regenerative brake option:
1) Regenerative energy calculation
Use the following table to calculate the regenerative energy.

3
E:'J' tf (1 cycle)
5 Up No
© g -
= c I l l Down /| Time
z 5 = u tz G “
P -~ © LY
Friction 2 0 psat ‘Tpsd1 '(':rpsaz KTmz
torque £ {+) 1)
= « -
T 2 E (Driving) 5
T5 3 2) 4) 8}
Tu B_,
i U 6) \ ’
@
g (Rege?’nzarative) 7)

—
L

Formulas for Calculating Torque and Energy in Operation

Regenerative Power | Torque Applied To Servo Motor [N O m) Energy [J]

i) T = W+ Jyy) ‘FO- 2 +Ty+Tr |Ba= 0.1047 *No -« Tr* Tpsaa
9.55 %10 Thsal

2) Te=Tu+ Tr F2=0.1047 -No -T2 ta

3) 1= StdNo 1 g 00047
9.55x10 Trsa1 2

4), 8) T4="Ty E4+>0 (No regeneration)
-+ -

5) Ts= W *+ ) No 1 ~Tu+Tr |[Bs= 0.1047 * No * Ts - Tpaaz
9.55x10*  Tpgag

6) Te=Tu+ Tr Es=0.1047-No-Ts ' ta

» _ Pt -:\zo_ L e m7= 01997 o
9.565x10 Tpeds

Sum total of regenerative energies I Sum total of negative energies in 1) to 8)

2) Losses of servo motor and servo amplifier in regenerative mode
The following table lists the efficiencies and other data of the servo motor and servo amplifier in
the regenerative mode.

Servo Amplifier mverse Capacitor Servo Amplifier Inverse Capacitor
Efficiency [%] Charging [J] Efficiency [%) Charging [J]
MR-H10BN 55 9 MR-H350BN 90 30
MR-H20BN 70 9 MR-H500BN 90 45
MR-H40BN 85 9 MR-H700BN 90 70
MR-H60BN 85 9 MR-H11KBEN 90 120
MR-H100BN 80 15 MR-H15KBN 90 180
MR-H200BN 85 25 MR-H22KBN 90 250

Inverse efficiency (n)  :Efficiency including some efficiencies of the servo motor and servo amplifier

when rated (regenerative) torque is generated at rated speed. Since the
efficiency varies with the speed and generated torque, allow for about 10%.
Capacitor charging (Ec):Energy charged into the electrolytic capacitor in the servo amplifier.
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Subtract the capacitor charging from the result of multiplying the sum total of regenerative energles by
the inverse efficiency to calculate the energy consumed by the regenerative brake option.
ER[Jl=n"-Es-Ec
Calculate the power consumption of the regenerative brake option on the basis of single-cycle cperation
period tf [s] to select the necessary regenerative brake option.
PR [W] e 27 R R R R R R R (131)

(3) Parameter setting
When using the regenerative brake option, set parameter No.2 according to the regenerative brake
option used.

Parameter No. 2

[T T 1]

T Regenerative brake option selection

0: Set 0 when the servo amplifier of less than 11kW capacity has no
external option or when the servo amplifier of 11kW or more uses the
supplied regenerative brake resistor or regenerative brake option

1:FR-RC,FR-BU model brake unit

2:MR-RB013

3:MR-RB0O33

5:MR-RB32

6:MR-RB34

7:MR-RB54

8:MR-RB30

2:MR-RB50

B:MR-RB31

C:MR-RB51

E: When the servo amplifier is 11kW or more and the supplied
regenerative brake resistor or regenerative brake option is cooled by a
fan to increase its capability

(4) Connection of the regenerative brake option
The regenerative brake option will generate heat of about 100°C. Fully examine heat dissipation,
installation positicn, used cables, ete. before installing the option. For wiring, use fire-retarding cables
and keep them clear of the regenerative brake option body.
Always use twisted cables of max. 5m (16.404ft) length for connection with the servo amplifier.
(a) MR-H10BN - MR-H20BN
This servo amplifier does not have the built-in regenerative brake resistor.
Servo amplifier

P
Cc

MR-RBI s
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(b) MR-H40BN to MR-H700BN
When any of the MR-RB50 to MR-RB54 is used, the regenerative brake option must be forcibly
cooled by the cooling fan.
Servo amplifier
LS
o)ﬁ—}ﬂ—) NFB,,
&~
7o
5o

Operation ready
RA1 EMG OFF ON
i

L 5 G o
A
¥ 2
]
Fl—¢
ct3
3
- 84 3‘:: Remove intemal resistor.
Regenerative
~_brake option
8} Note
Fan

Note: When the MR-RB5{1 is used, cool it forcibly by the cooling tan {1.0m?min, about 092).

When the regenerative brake option is used, disconnect the cables from the regenerative brake
resistor terminals (across C-P) in the servo amplifier and fix them to the area provided at the
opposite side on the front cover as shown in the figure below.

/// A}cassory screw

fe= |
\‘O
. /
L Accesson
. screw
“..\ I ot

For the MR-RB50, MR-RB51 or MR-RB54, install the cooling fan as shown.

[Unit : mm(in)]

T ' Fan installation screw hole dimensions
— Top 2-M3 screw hole
(for fan instatlation}
Fan Terminal block Depth 10 or less
’ |: / {Screw hole already
I ] h
v 7/ B machined)
0 — Thermal relay ; : &
N AN — y... ¢4 r y
N\ (0] .
N 5] —\
N Bottom O . M} 28] o
a\\ N D TS
L . ) N Installati i Recommended fan:
Vertical Horizontal installation “\Installation surface Toyo Denki's TL39BA or equivalent
instailation
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(C)MR-H11KBN to MR-H22KBN(when using the supplied regenerative brake resistor)
When using the regenerative brake resistors supplied to the servo amplifier, the specified number of
resistors {4 or 5 resistors) must be connected in series. If they are connected in parallel or in less
than the specified number, the servo amplifier may become faulty and/or the regenerative brake
resistors burn. Install the resistors at intervals of about 70mm. Cool the resistors with fans to
increase the regenerative capability.

Servo amplifier

{Note) Series connecticn

t4t
o
Fan

Note: The number of resistors connected in series depends on the resistor type.

Number
" .
Servo Amplifier egenera}we Regenerative Power (W) Resistance (Q) of
Brake Resistor .
Resistors
MR-H11KBN GRZG400-2Q 600 800 8 4
MR-H15KBN GRZG400-1Q 600 1300 5 5
MR-H22KBN GRZ(400-0.8Q 600 1300 4 5

DYMR-H11KBN-P90 to MR-H22KBN-P90 (when using the regenerative brake option)
Cooling the regenerative brake option with fans improves regenerative capability.

Servo amplifier Regenerative brake option

P / =
I e
rd —
“ G3
a—-——o\o—l
— /

Configure up a circuit which
shuts off main circuit power
when thermal protector

7
Thermal protector
Opens G3-G4 at 10025°C.

operates.
- .| Regenerative Brake . Regenerative Power
S Amplif Resistor (2
VO AMPRICTT 6 otion Model esistor () ["ithout Fans | With Fans
MR-HI11KBN MR-RB65 8 500 800
MR-H15KBN MR-RBG6 5 850 1300
MR-H22KBN MR-RB67 4 850 1300

When using fans, install them using the mounting holes provided in the bottom of the regenerative
brake option.

MR-RB65-66:67

2 cooling fans
{10m3/min OJ92)

[}

Mounting screw EE
4-M3 (0.118}
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L

(5) Outline dimension drawings

MR-RB013 - MR-RB033

oJ hole Regene- Variable Dimensions [mm{in)j
rative Weight
C SH Brake | A 8 c ) E F G H J | [kgib))
Cption
| MR- | 110 | 101 | 85 18 35 16 | 45 | 18 | 32 0.1
ot | & L RBO13 | (4.33D) | (3.979) | 3.346) | 0.709) | (1.378) | (0.63) | (0.177) | (0.709 | (0.1263 | 0.22)
- e MR. | 192 | 173 | 152 | 26 54 22 6 26 | 32 | o2
B | ol 1G RB033 | (7.559) | 6.811) | (5.984) [ (1.024) | (2.126) | (0.866) | (0.236) | (1.024) | (0.126) | (0.441)
. A N D,

MR-RB30 - MR-RB31 - MR-RB32 - MR-RB34

79 (3.31)
©
GI
@«
e
3| D
Terminat | &
block {
7 {0.276
3.2 (0.126) 10 (0.394 90 (3.543
318 (12.52) ol 17 (0.669) (100 (3.937)

MR-RB50 - MR-RB51 - MR-RB54

7 x 14 slot

Rblock g

35

] Terminat \m\‘ [

— ]

) —

2.3 (0.091) 7 (0.276) |||

15 (0.472) || 116 (4.567)

200 (7.874) | | 17 (0.669)

Y28 (5.039)

{Unit : mm(in)]

[Unit : mmi(in)]

Regenerative Weight
Brake Option [ka(lb)]
MR-RB30
MR-RB31 2.9
MRE-RB32 (6.393)
MR-RB34
Regenerative Weight
Brake Option {kg(Ib)]
MR-RB50
MR-RB51 5.6
(12.346)
MR-RB54
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MR-RBE65 - MR-RB&6 - MR-RB&7

g g
2-910 (0.394) 5 =
L”PEE“_"M\Q ol §
A r
\ 5— I £
© | N i I—:
i T
I @l @ @] 1=:
G | ™ ==
| @} ©f & i—-
i [ reey =
i ol 3] 3 -—:
? 2 3T 1=
I ==
TE1 EEE
7 4 i FY i &
10 {0.394) } - I
30 (9.055 3,: g 2.3 (0.081),
260(10.236) [ 2| | | _215(8.465)
230 (9.055) ' o :9:
A i
g ‘NN
Ehi

GRZG400-2Q - GRZG400-10 - GRZG400-0.80 (standard accessories)

350 (13.78)

— ¥

384 (15.118)

5.5 (0.217) hole

410 {16.142}

Terminal block

B

[Unit : mmiin)]

[Unit : mm{in}]

79 (3.1}

£
o

{1.575)
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@
tw
&
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Regenerative; Weight

Brake Option [ka(in)}
MR-RB65 10(22.046)
MR-RB66 11(24.251)
MR-RB67 11(24.251)
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13.1.3 Brake unit

The brake unit is the integration of the regenerative control and resistor and is connected to the bus
(across P-N) of the servo amplifier. As compared to the MR-RB regenerative brake option, the brake unit
can return larger power. Hence, use the this brake unit when the MR-RB cannot provide sufficient

regenerative brake capability.

(1) Connection example for use of brake unit
Servo amplifier

No-fuse breaker
NFB

Power supply

Servo motor

PR (=]
(Note 1)
MNote 1
HE Alarm TH
HC output
O—
THS TH2

FR-BU brake unit

FR-BR resistor unit

Nota 1. Make up the external sequence to switch the power off when an alarm occurs or when the thermal relay

is actuated.

Note 2. The cables of the resistor in the amplifier across P-C must be disconnected.

The cables between the servo amplifier and brake unit and between the resistor unit and brake unit
should be as short as possible. The cables longer than 5m should be twisted. (If twisted, the cables must

not be longer than 10m.)

The cable size should be equal to or larger than the recommended size. See the brake unit instruction
manual. You cannot connect one set of brake unit to two servo amplifiers or two sets of brake units to

one servo amplifier.

Servo amplifier

Resistor unit

Brake unit
P P P
N N PR

5m (16.404ft)  5m (16.404ft)

or less

orless

13-

Servo amplifier

Brake unit Resistor unit

Twist.

b

=1

p Twist. p

10m (32.808ft)
or less

10

10m (32.808ft)
orless



13. OPTIONS AND AUXILIARY EQUIPMENT

(2) Outside dimensions
+ Brake unit (FR-BU)

¥
N
+] T T [+
Control circuit Operation P
terminals display Eaten
Main circuit \‘:
terminals M f 1 h
\NL ol
Q [¢] ! .
LB AABEPTIE,
A

K

Note: Ventilation ports are provided in both side faces and top face. The hottom face is open.

[Unit : mmd{in))

{Note)

Brake Unit Approx.
Model A AA B BA C D E EE K F Weight [kg{Ib}}
FR-BU-15K 100 60 240 225 128 6 18.5 8 48.5 7.5 2.4
(3.937) | (2.362) | (9.446) [(10.039)| (5.039) | (0.236) | (0.728) | (0.236) | (1.909) | (0.295) (5.291)
FR-BU-30K 160 90 240 225 128 6 33.5 6 8.5 7.5 3.2
(6.299) | (3.543) | (9.446) [(10.039)| (5.039) | (0.236) | (1.319) | (0.236) | (3.091) | (0.295) (7.055)
FR-BU-55K 265 145 240 225 128 58.5 6 7.5 5.8
(10.433) | (5.709) | (9.446) |(10.039) | (5.039) (2.303) | (0.236) (0.295) (12.787)
* Resistor unit (FR-BR)
[Unit : mm({in)]
2-B T
’ .'/J_ , S
<+ ¥ 3
2 25
Control circuit S {Note) te] g
terminals — o o)
erninals | T
Main circuit g d § @
terminals — ot +FR-BR-55K
i 117 r -H_:-::::H-ﬂ _+ | Two eye bolts are provided
EE N L_EE @.‘ (as shown below}.
(€)1 AA5 (0.197) | | (E) -
[l . Z
|t o
1|2 i
Cle
; ]
A5 (0.197) T

Note: Ventilation ports are provided in both side faces and top face. The bottom face is open.

. Approx.
Resistor A AA B BA B8 c D E £e K F Weight
Unit Model
fka(lb)y
FR-BR- | 170 100 450 432 410 220 6 35 6 16 20 15
15K | 6699 | G93n | armm | areos | a6.142 | @sen | w0238 | wsw | 0236 | wosn | wsn | 66129
FRBR- | 340 270 600 582 560 220 10 35 10 2 20 30
30K | 11389 | (1063) | @3622) | @2913) | @204n | @esn | w399 | ase | ©sen | 0o | ©078n | @3069)
FRBR- | 480 410 700 670 620 450 12 35 12 3.2 40 0
55K | (18.898) | (16.142) | 27559 | 26.278) | @4.409) | armin | ©ar2 | wse | warny | ©1ze | asm | aseses

1

3-
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13. OPTIONS AND AUXILIARY EQUIPMENT
]

POINT

» The brake unit and resistor unit of other than 200V class are not applicable to
the servo amplifier.

* The brake unit and resistor unit of the same capacity must be combined. The
units of different capacities may result in damage.

¢ The brake unit and resistor unit must be installed on a vertical surface in the
vertical direction. If they are installed in the horizontal direction or on a
horizontal surface, a heat dissipation effect reduces.

s The temperature of the resistor unit casing rises to higher than 100°C. Do not
cause cables and combustibles to make contact with the casing.

13- 12



13. OPTIONS AND AUXILIARY EQUIPMENT

13.1.4 Power return

{1) Selection

converter

The characteristics in the figure are common to all units of the FR-RC. The converters can continuously
return 75% of the nominal regenerative power. They are applied to the servo amplifiers of the MR-

H350BN or more,
Nominal iy N .
Model Regenerative Servo Amplitier ﬁ 500 f
Power (kW 2 E
() £ 300 2
MR-H350BN & 200 P
FR-RC15 15 to s %é;,
MR-H700BN 2 100 ’)’\%\
@
MR-H11KBN 5 .
FR-RC30 30 MR-H15KBN g 50 2
FR-RC55 55 MR-H22KBN 2 30
§ 20
0 50 75 100 160
Norminal regenerative power (%)
{2) Connection example
Servo amglifier
R1
§1/
NFB MC R
—0 c:'"I o] Te
200 to 230VACS TN S s
power supply I T
—_— C:___.‘ O
{Note)
' EMG
EM1
EM2 ALM
T
b T
* O C \
Within 5m
N/— Pi+ Always remove wiring of
RDY built-in regenerative brake
resistor across P-C.
B
> C
Power retumn converter
FR-RC
(Note) FR-RC Operation ready
| 5 ¢ |BA2 EMG  OFF —1ON
| | S &
L ;

Note: To improve the input power factor or when connecting two or more

FR-RC's to the same power transformer, install the power factor

improving reactor {(FR-BAL) in the dotted area.

13-
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13. OPTIONS AND AUXILIARY EQUIPMENT

(3) Qutside dimensions of the power return converters

2-¢D hole

[Unit : mm{in)]

Mounting foot (removable)

w Mounting foot \
Y p Temm movable i 4]
Rating plate ' '
\E o] | oy
Front cover | | ' ‘—paimel
\\2\‘ || Window
5 ' |, Cooling fan
: E G
fft J{‘. - v ‘:|
AA D—l T w F ‘—K
» w
., ch
A N \
Heat generation area outside mounting dimension
Model A AA B BA G »} E EE K E Approx.
Weight [kg(Ib)]
FR-RC-15K 270 200 450 432 195 10 10 8 32 87 19
i (10.630) | (7.874) | QA7.71D | (17.008) | (7.677) | (0.394) | (0.394) | {0.315) | (0.126) | (3.425) (41.888)
FR.RC.30k | 340 | 270 [ 600 | 582 | 185 [ 10 10 8 32 | 90 31
- (13.386) | (10.630) | (23.622) | (22.913) | (7.677) | (0.394) | (0.394) | (0.315) | (0.126) [ (3.543) | (68.343)
FR-RC-55K 480 410 700 670 250 12 15 15 3.2 135 55
] (18.898) | (16.142) | (27.559) | (26.378) | (9.843) | (0.472) | (0.591) | (0.591) | (0.126) | (5.315) | (121.254)

{4) Mounting hole machining dimensions
When the power return converter is fitted to a totally enclosed type box, mount the heat generating
area of the converter outside the box to provide heat generation measures. At this time, the mounting
hole having the following dimensions is machined in the box.

(2-9D hole)

ara S

Fan
ﬁ

(BA)
;

e

{(Mounting hole)

[ &

a

I
‘
I
'
———— Ho———- . 8
L
|
1
|
1
|
1
|
'
I
'
|

b4

13-
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[Unit : mm(in)]
Model A B D
2 2 1
FR-RC-15K (10;(;6) (1:_1220) (0.3?)4)
33 5
FR-RC-30K (12_9?;2) (2;'_?26) (0_}3?)4)
FR-RC-55K (1;?:]4) (22?,13) (O.fzz)




13. OPTIONS AND AUXILIARY EQUIPMENT

13.1.5 External dynamic brake

(1) Selection of dynamic brake
The dynamic brake is designed to bring the motor to a sudden stop when a power failure cccurs or the
protective cireuit is activated. This brake is contained in the servo amplifier of TkW or less but is not
included in the servo amplifier of 11kW or more. When this brake is required, refer to the following
table and place a purchase order Set 1001 in parameter No.3.
Note that when the inertia moment of the load is large, the built-in brake in the servo amplifier of
TkWor less may be used. (Refer to Section 12.3)

Servo Amplifier Dynamic Brake
MR-H11KBN DBU-11K
MR-H15KBN . DBU-15K
MR-H22KBN DBU-22K

(2) Connection example

Servo amplifer

Servo motor
BU Fan
NFB MC BV .®
SMo u
Sho Vi)
% ca
E

Operation-ready
Rat Em1orr ON

3 WLDEK:H@@%T

""""" pocy
2 ity

Dynamic brake

13- 156



13. OPTIONS AND AUXILIARY EQUIPMENT

Coasting Coasting
Servo motor rotation Dynamic brake Dynamic brake
Alarm Present !
(ALM) Absent () '
ON ' ;
Base :
OFF p-------"--umm-- \z mmmm eeeesesese e —— e -
ON ]
RA1 N
OFF |---------mmmmmmmm- f ' e -----
Dynamic brake Invalid \ﬂ
Valid f---------------ncomo- — R
Short
Emeargency stop
{(EMG) Open [------o--mcmommommc oo e e e e - - -

a. Timing chart at alarm {ALM) occurrence b. Timing chart at emergency stop (EMG) validity

13- 16
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(3) Outline dimension drawing

[Unit: mm (in})]
EH "”l
[ *b‘:l‘ﬁr
& & 1= — —
/1
IR
I N Y
m < ' [ ' ' '
.
| [ f
It !../ or or
h—fft r— 3
5 (0.197)oHie | W] J
Dyl 100(3.937) iD G N 2.3 (0.091)
c F
Terminal block
E
(GND) a b 13 [ 14 U v w
Screw: M3.5 Screw: M4
Model A B c D E E G Approx. Weight Co-nnectrozn
[kg(Ib)] Wire[mm®]
pRU.K| 200 | 200 | Mo [ 20 | 5 | 170 | 1635 > 5.5
(7.874) [(11.417)] (6.512) | (0.787) | (0.197) | (6.693) | (6.437) (4.409) (AWG10)
DBU-158K| 250 238 150 25 6 235 228 6 55
DBU-22K | (9.843) | (9.370) { (5.906) | (0.984) | (0.236) | (9.252) | (8.976) (13.228) (AWG10)

POINT I

¢ Configure up a sequence which switches off the contact of the brake unit after
(or as soon as) it has turned off the servo on signal at a power failure or
failure.
¢ For the braking time taken when the dynamic brake is operated, refer to
Section 12.3.
¢ The brake unit is rated for a short duration. Do not use it for high duty.

13-
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13. OPTIONS AND AUXILIARY EQUIPMENT
e ]

13.1.6 Cables and connectors

(1) Cable make-up
The following cables are used for connection with the servo motor and other models.

1 9) Servo amplifier
ﬂ:] MR-H-BN
MR-J-B
14)

O

Servo amplifier

Personal
computer

R r e rrme s wramme; ;e ———

Servo amplifier MR-J2-B
CN4 CN3 .
15)
Motion controller -_>_ - }
or CN1A CNiB
A1SD75M{AD75M R -
14) ilcNe cn2
9) 10) 11) 12) [|
[ 13 HA-FFOC-UE
) [Iﬂ HC-SFO
! HC-RFO
! HC-UFI12000r/min
Machine controller i -
{Mode! W) P

HC-MFO(-UE)
HC-UFLI3000r/min
HA-FFO

HA-LH11K2
to 22K2 (-EC)

13- 18



13. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Name Model Desceription Application
1 Encoder cable | MR-HSCBLOM Servo amplifier side connector  Encoder side connector Long flexing
Refer to (2) in this | (Honda Tsushin Kogyo make)  (Japan Aviation Electronics life
section. Connector: PCR-S20FS Industry make)
Cable: PCR-LS20LA1 Plug: MS3106B20-295
Cable clamp: MS-3057-12A
™
2) Encoder cable | MR-EN1CBLIOM-H | Servo amplifier side connector ~ Encoder side connector Long flexing
Refer to (2) in this | (Honda Tsushin Kogyo make)  (DDK make) life
section. Connector: PCR-S20F8 Plug: MS53106A20-295(D180) IP65
Cable: PCR-LS20LA1 Cable clamp: CE3057-124A- compliant
3(D265)
Back shell: CE02-20B8-5
3 Standard MR-JCCBLOM-L | Servo amplifier side connector  Encoder side connector Standard
encoder cable |Refer to (2) in this | {3M make or equivalent) (3M make or equivalent) flexing life
section. Connector: 10120-3000VE Housing: 1-172161-9
Shell kit: 10320-52F0-008 Connector pin: 170359-1
4) Long flexing | MR-JCCBLOM-H Long flexing
life encoder Refer to (2) in this ﬂ::lf _- life
cable section.
5 Encoder MR-JSCNS Servo amplifier gide connector  Encoder side connector
connector set (Honda Tsushin Kogyo make) (Fapan Aviation Electronics
Connector: PCR-S20FS Industry make)
Cable: PCR-LS20LA1 Plug: MS3106B20-295
Cable clamp: MS3057-12A
i ailf
6) Encoder MR-EN1CNS Servo amplifier side connector  Encoder side connector
connector set (Honda Tsushin Kogyo make)  Plug: MS3106A20-29S(D190)
Connector: PCR-S20FS Cable clamp: CE3057-12A-
Cable: PCR-LS20LA1 3(D265)
Back shell: CE02-20BS-S
i —
D <
N Encoder MR-HCNM Servo amplifier side connector  Encoder side connector

connector set

(Honda Tsushin Kogyo make)
Connector; PCR-S20FS
Cable: PCR-LS20LA1

M

(3M make or equivalent)
Housing: 1-172161-9
Pin: 170359-1

Cable clamp: MTI-0002
(Toa Denki Kogyo make)

13- 19




13. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Name Model Description Application
8) Conversion MR-HCN2 | ‘
connector Servo amplifier side q:::p Encoder cable side
9) Power MR-PWCNF []:]:] Plug: CE05-6A145-25D-B 1P65
connector set (Daiichi Denshi Kogyo make) |compliant
Cable connector: YS014-9 to 11 |Must be
{(Daiwa Dengyo make) used for
100 | Power MR-PWCNS1 El:l:l Daiichi Denshi Kogyo make compliance
connector set Plug: CE05-6A22-23SD-B-BSS | with the EN
Cable clamp: CE3057-12A- Standard.
2(D265)
11) [Power MR-PWCNS2 D:I:I Daiichi Denshi Kogyo make
connector set Plug: CE05-6A22-10SD-B-BSS
Cable clamp: CE3057-16A-
2(D265)
12) |Power MR-PWCNS3 I:]:]:I Daiichi Denshi Kogyo make
connector set Plug: CE05-6A32-17SD-B-BSS
Cable clamp: CE3057-20A-
1(D265)
13) |Brake MR-BKCN I:]:]:l Plug: MS3106A10SL-45(D190)
connector set (Daiichi Denshi Kogyo make)
Cable connector: YSO10-5 to 8
(Daiwa Dengyo make)
16) | Bus cable MR-HBUS[IM Servo amplifier side connector  Servo amplifier side connector
Refer to (4) in this{{Honda Tsushin Kogyo make) (Honda Tsushin Kogyo make)
section. Connector: PCR-S20FS Connector: PCR-S20FS
Cable: PCR-LS20LA1 Cable: PCR-LS20LA1
=
L - g
15) | Bus cable MR-JZHBUSIM-A | Servo amplifier side connector  Servo amplifier side connector
Refer to (4) in this{ (3M make or equivalent} (Honda Tsushin Kogyo make)
section. Connector: 10120-3000VE: Connector: PCR-S20FS
Shell kit: 10320-52F0-008 Cable: PCR-LS20LA1
| I
-
16) |Parameter MR-PRUCBLOM
unit cable Refer to Section B
13.1.1. ;]
17} | Communieati | MR-HPC98CBL3M | (Japan Aviation Electronics Personal computer side For
on cable Refer to (3) in this | Industry make) connector connection
section. Connector: DE-9PF-N (Japan Aviation Electronics with PC-98
Case: DE-C1-J6-S6 Industry make) personal
Connector: DE-25PF-N computer

Case: DB-C2-J9

i3- 20
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e

(AMP make)
Housing: 171822-4

No, Product Name Mods! Description Application
18) |Communica- [MR-HPCATCBL3M | Servo amplifier side connector  Personal computer side For
tion cable Refer to (3) in this | (Japan Aviation Electronics connector connection
section. Industry make) (Japan Aviation Electronics with PC-AT-
Connector: DE-9PF-N Industry make) compatible
Case: DE-C1-J6-S6 Connector; DE-9SF-N personal
Case: DE-C1-J6-S6 computer
19) [Terminal MR-TM Connect to
' {comector D CN1B of the
last servo
amplifier.
20) |Connector for Connector:FCN-361P008-AU Supplied
cné @ Case:FCN-360C008-B
(Fujitsu make)
21) }Connector set | MR-HCN1 Servo amplifier side connector
’ J::D (Honda Tsushin Kogyo make)
Connector: PCR-S50FS
Cable: PCR-LS50LA
21) | CN3 cable MR-H3CBLIM Servo amplifier side connector

13- 21
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(2) Encoder cable

« If you have fabricated the encoder cable, connect it correctly.
Otherwise, misoperation or explosion may occur.

/N\ CAUTION

POINT

¢ The encoder cable is not oil-proof,
® Refer to Section 12.4 for the flexing life of the encoder cables.

Generally use the encoder cable available as our options. If the required length is not found in the
options, fabricate the cable on the customer side.
(a) Selection
The following table lists the encoder cables for use with the servo motors. Choose the appropriate
encoder cable according to your operating conditions. The connector sets are also available for your

fabrication.
Standard Encoder Cable Connector Set
Servo Motor Model Use For EN/UL P65
lexing Lif i
(Note 1) Model Standard Long Flexing Life | IP65 Compliance Mode! Compliance

MR-HSCBLOM 8] O MR-JSCNS
HA-LH
HA-LH-EC
HA-FFOC-UE ®ote2
HC-SF
HC-RF
HC-UF2000r/min

MR-EN1CBLOM-H ] O O MR-EN1CNS o]
HC-MF MR-JCCBLOM-L @ _
HC-MF-UE MR-J2CNM
HA-FF MR-HCNM
HC-UF3000r/min MR-JCCBLOM-H @] O

Note:1 O indicates the cable length: 2, 5, 10, 20, 30, 40, 56 (m).
2 If the IP65-compliant option is used with the HA-FFOC-UE, the protection system (IP54) of the servo motor is not improved.
3 Not oil-proof.
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]

(b) MR-HSCBLOM (long flexing life product)
1) Explanation of model name
Model: MR-HSCBLI_?_M

Symbol Cable Length [m]

2 2

5 5

10 10
20 20
30 30
40 40
50 50

2) Connection diagram
Refer to Section 3.3.1 for the servo amplifier side pin assignment.

Servo amplifier

Encoder connactor Encoder connector  [pin Signal | [Fin ] Signal
Encoder cable Servo motor Al MD K
(Optional or fabricated) B | MDR L
C MR M | SNT
D | MRR N [ SHD
CN2 Encoder E P
F | BAT R LG
G LG S Ps
50m max. a T
d
MR-HSCBL2M MR-HSCBL10M to MR-HSCBLSOM
MR-HSCBL5M
Servo amplifier side Encoder side Servo amplifier side Encoder side
Rk E bbbl A
MR|4 i —— C MR |4 = = C
MRR|3  — it D MRR |3 ) ——1 D
ps|7 Sra— el P5 |7 b [f e S
La|1 ) el R LG |1 +——F——+1+ R
P58 - i o P5 |8 |, -
LG|2 R L LG |2 S -
i | Pslt6 —H—F—H
P (Note): LG (17 P 7 {Note): |
BAT| 14 s |7/ Lt F BAT |14 s |’7 —— F
LG |15 ) SR (Y LG |15 I - G
sSbj20 J L N SD |20 J L N
(10m or less) {10m to 50m)

Note: This wiring is required for use in the absolute position detection system.
This wiring is not needed for use in the incremental system.

When fabricating an encoder cable, use the recommended wires given in Section 13.2.1 and the
MR-JSCNS connector set for encoder cable fabrication, and fabricate an encoder cable as shown
in the following wiring diagram. Referring to this wiring diagram, you can fabricate an encoder
cable of up to 50m length including the length of the encoder cable supplied to the servo motor.
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.__________________________________________________________________________________________________________]

(¢) MR-EN1CBLOM-H (long flexing life product)
1) Explanation of model name
Model: MR-EN1 CBL%M-H

Symbol Cable Length [m]

2 2

5 5

10 10
20 20
30 30
40 40
50 50

2) Connection diagram
Refer to Section 3.3.1 for the servo amplifier side pin assignment.

Servo amplifier

Encoder connector Encoder connector  {Fin] Signar| [Pin] Signal
Encoder cable Servo motor A MD K
(Optional or fabricated) B | MDR L
C| MR M | CNT
D | MBR N | SHD
CN2 E P
F | BAT R LG
G LG ] P5
50m max. H T
J
MR-EN1CBL2M-H MR-EN1CBL10M-H to MR-EN1CBLSOM-H
MR-EN1CBL5M-H
Servo amplifier side Encoder side Servo amplifier side Encoder side
Ps|7 :":|’ s Ps|7 f':lf ‘s
LG |1 ———h LG |1 e 1
1 1 1 1 1 ) 1 1
P5|8 ::|’:: P5{8 iifif
LG|2 —— +—R LG |2 17 » S
MR |4 ::I’::c P5|16 ::lf::
1 ) 1 3 1 1 1 :
MRR |3 D LG |17 H=E—
. . Do oo
Syl R VS U
AT 14 E:II(/EEF MR |4 :jlf —c
LG| 15 ——1} ——G MRR |3 —— — D
] i . I
splao TN Lt (Note)!
pat|ta  H——pf e
{less than 10m) Ve i
spjzo [ty
Note: This wiring is required for use in the absolute position detection system. ~ AWG24 used
{10m to 50m)

This wiring is not needed for use in the incremental system.

When fabricating an encoder cable, use the recommended wires given in Section 13.2.1 and the
MR-ENICNS connector set for encoder cable fabrication, and fabricate an encoder cable as shown
. the following wiring diagram. Referring to this wiring diagram, you can fabricate an encoder
cable of up to 50m length including the length of the encoder cable supplied to the servo motor.
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L ________________________________ |

(d) MR-JCCBLIOM-L + MR-JCCBLIOM-H
1) Explanation of medel name

Model: MR-JCCBLOM-O

Symbol|  Specifications

L [Standard flexing life

H Long flexing life

Symbolj(Note) Cable Length [m]

2 2

5 5

10 10

20 20

30 30

40 40 Note: MR-JCCBLOM-H has
50 50 no 40 and 50m sizes.

2) Connection diagram
Refer to Section 3.3.1 for the servo amplifier side pin assignment.

Servo amplifier Encoder cable Encoder cable supplied
(Optional or fabricated)  to servo motor Encoder connector
MR-HCNS?2 Encoder connector | Servo molor  172961-9 (AMP make)
3
i 2 3
MR [MRR | BAT
CN2|: Encoder i 3 &
MD [MDR | CNT
7 8 9
Ps | LG |SHD
MR-JCCBL2M-L MR-JCCBL10M-L to MR-JCCBL30M-L  MR-JCCBL10M-H to MR-JCCBL50M-H
MR-JCCBLSM-L
MR-JCCBL2M-H
MR-JCCBLSM-H
MR-HCNS2 Encoder side MR-HCNS2 Encoder side MR-HCNS2 Encoder side
P5[19 [y o 7nl7 PEI19 [Py 7 P5[19  ogf a7
LG 11 ,I | LG|11 ,’ o (cIRR I ,| o
1 1 1 1 1 1 1 t ¥ 1 1 1
P5[20  p———1 1 P5(20  h—— . P5120  p—iof Vo
Lal12 j o LG|12 J Lo Lel12 ;l b
I | 1 1 1 1 1 1 1 1 ' I
P5118 1t o P5(18 L 7 1 P5|18 A 1o
Lal2 i s b LG |2 55,' Do LG|2 55J |
) 3 1 1 1 1 1 1 1 i 1 3
E 1 1 ] 1 1 1 1 1 L 1 3
= il o g o N E1
MR|7 ::r 551 Mrl7 Ll i il MR|7 Elr -
2 1 1 i
MrRl17 [ Tiilp MRR[17 i) 2 MRR|17 N I I P
1
MD|6 ii' P MDle ¢ 4 MD|6 R
1 1 1 1 1 1
MDR|16 ;;J {5 MDR [16 | [ds MDR|t6 [ [ i ils
BAT|9 I BAT |9 AP T BAT|9 N B
LGl REAY P LGt HEANE : LG{1 N Do
b "\ ] 1o ’\ Vol 1o "\ T
1 1 1 ] 1 1 1 ] 1 1 1 1
SD|Prate ['s'- -1k (g sD{Plate s~ MOl g sp|Plate |'s'- Mol e’ g

Note: This wiring is required for use in the absolute position detection system.
This wiring is not needed for use in the incremental system.
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(&) When using MR-HCNM

Refer to Section 3.3.1 for the servo amplifier side pin assignment. Use the recommended wires given
in Section 13.2.1 and fabricate the encoder cable in accordance with the connection diagram shown
below. In this connection, an up to 50m long encoder cable including the encoder cable supplied to

the servo motor can be fabricated.

Servo amplifier

Encoder cable supplied
to servo motor

. Encoder connector
Encoder cable Encoder connector M 172161-9 (AMP make)
(Optional or fabricated) 1
1 E 2 3
CN2 | MR | MRR | BAT
4 5 &
MD | MDR | CNT
i 7 B 9
S0m mav. . ! P5 | LG |SHD
1
When using AWG24 When using AWG22
Servo amplifier side Servo amplifier side
(Honda Tsushin Kogyo make) Encoder side (Honda Tsushin Kogyo make} Encoder side
psl7  H— i" Ly Psl7 lf 7
WGt e K O e o 1 R
SaimiimitE Pl {1 |
Re] T P LGz 7 I
P5|16 f b P5|16  fr—t |/ Pl
LG|17 — P LG{17 bt Vo
L] 1 / ] 1 1 ) 1 :
¢ Vo P .
RN Do e
MR|4 — |( —i1 MR|4 — i{ 1
MRR|3 — 12 MRR 3 7 2
D P D (Note)| §
1 1 1 ) 1 t 1 i
BAT[14 H——f——H3 BAT |14 ::|H L—3
] ] 1 ) 1 T 1 1
LG|15 *.—:4—%:: LG8
1 1 1 1 1 r L}
L (Note) | ! L %
spj20 (=TT 9 spj2o T e

Note: This wiring is required for use in the absolute position detection system.
This wiring is not needed for use in the incremental system.
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(3) Communication cable

POINT I

¢ This cable may not be used with some personal coroputers. After fully
examining the signais of the RS-232C connector, refer to this section and
fabricate the cable.

Select the communication cable according to the shape of the RS-232C connector of the personal
computer used. When fabricating the cable, refer to the connection diagram in this section.
The following must be observed in fabrication:
+ Always use a shielded, multi-core cable and connect the shield with FG securely.
The optional communication cable is 3m (10 ft) long. When the cable is fabricated, its maximum
length is 15m (49 ft) in offices of good environment with minimal noise.

Connection diagram

- MR-HPC88CBL3M « MR-HPCATCBL3M
Personal Servo amplifier Personal Servo amplifier
computer side side computer side side
______ 1 1 | FG .11 | FG

SD| 2 (" 2 |RXD TXD| 3 [H+F—+{ 2 |RXD
ADt 8 j——f—{j 3 {TXD RXD| 2 ::lfj: 3 | TXD
SG| 7 === 5 [GND GND| & f=————— 5 |GND
RS| 4 ]‘—'——--——‘—' RTS| 7 1
CS[ 5 CTS| 8

DSR| 6 :]

DTR| 4
D-SUB25 pins D-SUB9 pins D-SUBS pins D-SUB9 pins
(Note}

Note: The PC98 Notes having the connector of half-pitch 14 pins are also available.
Confirm the shape of the RS-232C connecter of the personal computer used.
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(4) Bus cable

s When fabricating the bus cable, do not make incorrect connection. Doing so can
cause miscperation or explosion.

/N\CAUTION

When fabricating this cable, use the recommended cable given in Section 13.2.2 and fabricate it in
accordance with the connection diagram shown in this section. The overall distance of the bus cable on
the same bus is 30m.

(a) Model definition

Model: MR-HBUS?M

Symbol Cable Length {m]

05 0.5
1 1
5 5

Model: MR-JZHBUS%M-A

Symbol Cable Length [m]

05 0.5
5 5
(k) Connection diagram
MR-HBUSIM MR-JZHBUSOM-A
PCR-S20FS (Connectoer) PCR-S20FS (Connector)  PCR-S20FS (Connector} 10120-80C0EL {Connecior)
PCR-LS20LA1 (Case) PCR-LS20LA1 (Case) PCR-LS20LA1 (Case) 10320-3210-000 (Shell kit)

_‘ ___________ l_‘\ !’-'\ _________ JU-\
LGl 1 b— ya — 1 LG| 1 b— £ — 1
g I RN Py R N BN A
Ro| 2 H— |’ T rRo| 2 H— l’ .

1 1 1 ] 1 1 1 1
RD*[ 12 fmt 7 — 12 RD*| 12 H— 7 +—— 12
TD| 4 p— |’ L 4 TD| 4 H— |’ it 4
TD*[ 14 ) i 14 | 14 H— 5 — 14

1] 1 E 1 1 t 1 1
el s [t ¢ 6§ ot s
1G| 15 [+ 7 et 15 LG | 15 B % i 15
EMG| 6 I’ S EMG| 6 bt I’ 7
EMG*| 16 H— > — 16 EMG"| 16 ph— v — 17

BT| 9 H 9 Lo Lo
spjeo ¥ T 20 Sl N e Y- Jpiate
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13.1.7Servo Configuration Software

The Servo Configuration software uses the communication function of the serve amplifier to perform
parameter setting changes, graph display, test operation, etc. on a personal computer.

{1) Specifications

ltern Description
Communication signal | Conforms to BS-232C.
Baudrate 9600bps
Monitor Batch display, high-speed display, graph display
Alarm Alarm display, alarm history, data display at alarm occurrence
Diagnostic External I/O signal display, function device display, cumulative power-on time display, software
number display, tuning data display, ABS data display
Parameters Data setting, list display, change list display, detailed information display
Test operation Jog operation, positioning operation, motor-less operation, output signal forced output
File operation Data read, save, print
Others help display

Note: On some personal computers, this software may not run properly.

(2) System configuration

(a) Components
To use this software, the following components are required in addition to the servo amplifier and

servo motor:

Moadel Description

Which contains a 80386 or higher CPU and on which Windows 3.1 95 runs
{80486 or higher recommended).Memory: 8MB or more, hard disk: 1MB or more, serial port used.

Personal computer

08 Windows 3.1- 95
Display 640x400 or more color or 16-scale monochrome display which can be used with Windows 3.1- 95.
Keyboard Which can be connected to the personal computer.
Mouse Which can be used with Windows 3.1- 95. Note that a serial mouse is not used.
Printer Which can be used with Windows 3.1- 95.

MR-HPC98CBL3M-MR-HPCATCBL3M

Co ication cabl . .
mmunication cable When these cannot be used, refer to Section 13.1.6(3) and fabricate.

Note: Windows 1s a registered trademark of Microsoft Corporation.

(b) Configuration diagram
Servo amplifier

U
Personal computer v

W

Commumcatton cable

- 4— ]cm CN2 _ Servomotor ||
/ To RS-232C connector

D
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13.1.8 Heat sink outside mounting attachment (MR-ACN)

Use the heat sink outside mounting attachment to mount the heat generation area of the servo amplifier
in the outside of the control box to dissipate servo amplifier-generated heat to the outside of the box and
reduce the amount of heat generated in the box, thereby allowing a compact control box to be designed.
In the control box, machine a hole having the panel cut dimensions, fit the heat sink outside mounting
attachment to the servo amplifier with the fitting screws (4 screws supplied), and install the servo
amplifier to the control box.
The environment outside the control box when using the heat sink outside mounting attachment should be
within the range of the servo amplifier operating environment conditions.
(1) Panel cut dimensions

{a) MR-ACN350 to MR-ACN700

¢ e—
H ] [Unit; mm (in) ]
| Mode! AA BA A B c Serva Amplifier
1

Sauare | MR.ACNSS0 117 280 131 265 450 MR-H200BN
h; R | {4.6086) (11.024) (5.157) (10.433) MR-H350BN
A== 1 ol F 100 370 134 355
| MR-ACNS00 4-5M MR-H500BN
! (3.937) (14.567) {5.276) (13.976)
| ¢ 170 380 222 360
! MR-ACN700 4-5M MR-H700BN
[\ (6.693) (14.961) (8.740) {14.173)
T w4
!: AA
A L

Panel cut dimensions

(b) MR-ACN11K, MR-ACN22K

AB
44C {Unit: mm (in) ]
i Mode! A AA AB 8 BA BE c Sewo Amplifier
B - 250 190 230 553 483 523
| MR-ACN11K 4M8 | MR-HIIKBN
! — (9.843) | (7.480) | ©.055) | 21772 | 19.018) | 20.591)
| 340 284 308 5356 483 483 MR-H15KBN
' MR-ACN22K 4-M10
uare - . - . X A .
Sq | (13.380) | (11.181) | (12.126) | (21.890) | (19.016) | (20.709) MR-H22KBN
hole H
@ | <|3
| m
I
I
X ; -
230 (9.055) ! b
[
. A N <%
" =3
Panel cut dimensions =
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(1) Fitting method
(a) MR-ACN350 {for MR-H200BN, MR-H350BN)

Attachment

Fit using the assembling screws.
Servo ampiifier

Aftachment

a. Assembling the heat sink outside mounting attachment b.Installation to the control box

(b) MR-ACN500 (for MR-H500BN), MR-ACN700 (for MR-H700BN)

Attachment

Fit using the assembling screws.

-~ 7

Servo amplifier

a. Assembling the heat sink outside mounting attachment b.Installation to the control box

(©) MR-ACN11K (for MR-H11KBN), MR-ACN22K (for MR-H15KBN, MR-H22KBN)

Attachment

Attachment supplied to
the servo amplifier (Note)

Note: Remove the attachment supplied )
and fit it in the specified position.

a. Assembling the heat sink outside mounting attachment b.Installation to the control box

13- 3

Control box

=" Control box



13. OPTIONS AND AUXILIARY EQUIPMENT

13.1.9 Battery (MR-BAT, AGBAT)

Use the battery to build an absolute position detection system.

S0

13- 32



13. OPTIONS AND AUXILIARY EQUIPMENT
B e

13.2  Auxiliary Equipment

Always use the devices indicated in this section or equivalent. To comply with the EN Standard or UL/C-
UL Standard, use the products which conform to the corresponding standard.

13.2.1 Recommended wires

{1) Wires for power supply wiring
The following diagram shows the wires used for wiring. Use the wires given in this paragraph or
equivalent.
1) Main circuit power supply lead 3) Motor power supply lead

Servo amplifier Servo motor
Power supply

\ 3 - v
/ iy oy Motor
— — w
- \j-—— 6)Fan lead Note2) |
l Cooling fan
2) Control power supply lead MS1 BU
(Note 1)
Regenerative brake option Ms2 BV

5) Electromagnetic ---------------1

r\: — IC brake lead
—f— P |

7
L

/ VL Electro-
{ A magnetic
4) Regenerative brake option lead —F B2 prake

[ Encoder

Encoder cable (refer to Section 13.1.6)
Note: 1. Provided for the 11kW and more servo amplifiers,
2. Provided for the HA-LHT1K2 to 22K2 servo motors.

The following table lists wire sizes. The wires used assume that they are 600V vinyl wires and the
wiring distance is 30m max. If the wiring distance is over 30m, choose the wire size in consideration of
voltage drop.

The servo motor side connection method depends on the type and capacity of the serve motor. Refer to
Section 3.6.

The crimping terminals used with the U, V and W wires for MR-H11KBN should be those of Japan
Crimping Terminal's 22-85 or equivalent.

13- 33



13. OPTIONS AND AUXILIARY EQUIPMENT

Tale 13.1 Recommended Wires

Servo Amplifier Wires [mm?]
DR-S-T | 2R1-s1 |9u-v-w-&S| 4p-Cc | 5BI-B2 | 6)BY-BY
MR-H10BN
MR-H20BN
1.25
MR-H40BN 2
MR-H60BN .
MR-H100BN . .
MR-H200BN 3.5 35
MR-H350BN s 1.25 Note) 5.5
MR-H500BN ' 55
MR-H700BN s s —
MR-H11KEN 14 29
MR-H15KBN 22 30 5.5 2
MR-H22KBN 50 o

Note: 3.5mm? for use of the HC-RF203 servo motor.

Use the following wires to wire the brake unit (FR-BU) and power return converter (FR-RC):

Model Wire [mmz]
FR-BU-15K 3.5
FR-BU-30K 5.5
FR-BU-55K 14
FR-RC-15K 14

(2) Wires for cables

When fabricating a cable, use the wire models given in the following table or equivalent:

Table 13.3 Wires for Standard Encoder cables

Core Size | Number of | Finishing OD | Core insulation Sheath
Wire Model le Type Cable Model
ire Mode (mm?) Cores | (mml (Note 1)| Outine d (mm) (Note 2]~ ©2%'¢ TYP
Standard encoder |MR-JCCBL2M-L
UL20276AWG2 cable to MR-JCCBL10M-L
0.08 14 (7 pai 5.6 0.9 to 1.27
8 Tpair(BLAC) (Tpairs)y 6 Communication | MR-HPCOSCBLOM
cable MR-HPCATCBLOM
UL20276 AWG2 Standard encoder | MR-JCCBL20M-L
0.3 14 (7 pai 8.2 (8.7 0.9 to 1.27
2 6pair(BLAC) (7 pairs) ®.7) cable MR-JCCBL30ML

Note: 1. Value in parentheses is max. OD.
2. dis as shown below:

Conductor Insulation sheath
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Table 13.3 Wires for Long Flexing Life Encoder Cables

(Note) Characteristics of 1 Core
i N inishing OD
Junkosha's Wire Core Szlze umber of | Finishing Structure Cor.lductor Cable Type Cable Model
Model [mm©} Cores fmm] [Number of | resistance
wires/mmy) [CQ/km}
MR-HSCBL5M
Al14B2339 0.2 & (4 pairs) 7.2 40/0.08 105 min. Long flexi MR-JCCBL5SM-H
ONg HEXINE | MR.JHSCBLSM-H
life encoder
cable MR-HSCBLIOM or more
Al4B2343 0.2 12 (6 pairs) 7.9 40/0.08 105 min. MR-JCCBL10M-H or more
MR-JHSCBL10M-H or more

Note: purchase from Toa Electric industry

13.2.2 No-fuse breakers, magnetic contactors

Always use one no-fuse breaker and one magnetic contactor with one servo amplifier.

Servo Amplifier No-Fuse Breaker | Magnetic Contactor
MR-H10BN Model NF30 54 S-N10
MR-H20BN Model NF30 10A S-N10
MR-H40BN Model NF30 10A S-N1o
MR-HG0BN Model NF30 10A S-N10
MR-H100BN Model NF30 15A S-N10
MR-H200BN Model N¥30 20A S-N18
MR-H350BN Model NF50 30A 5-N25
MR-H500BN Model NF50 05A 8-N35
MR-H700BN Model NF100 75A S5-N50
MR-H11KBN | Model NF1003 100A S-N65
MR-H15KBN | Model NF225 125A 5-N95
MR-H22KBN { Model NF225 175A 3-N125
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13.2.3 Power factor improving reactors

L V}"fl LI JF7e

w

]

w -- s [vrZ[T <

LA ALY o

1]

' D }\
Terminal block

Specification P11t m—=%
number ; ]

3-phase AC
F mounting screw 200 to 230V

Controler

Serial
number
Servo Amplifies Model - . dimegSi""S [m'[’; (i)} = . App [r:;‘ U‘g‘]eight
MR-H10BN 1 64 120 120 4 2
MR-H20BN FR-BAL-0.4K (5.:;0’?5) 2.520) | (4.729) | 4.729) (1.7iz) M4 (4.409)
135 74 2
MR-H40BN FR-BAL-0.75K (5.315) | (2.913) (4?7.‘24) (4?'?:24) (2.5214) M4 (6.:14)
160 7 14 1 5 4
MR-HG60BN FR-BAL-1.5K (6.299) (2.9(:)2) (5.7(?9) (5:59) (2.01565) M4 (8.818)
96 145 14 6
MR-H100BN FR-BAL-2.2K (6%:39) (3.780) | (5.709) (5.7:9) (2.2;553) M4 (13.228)
MR-H200BN FR-BAL-3.7K (8?:31) (3.!;540) (7%:3)34) (7%3;}4) (2;(;6) M5 (1;'7539)
MR-H350BN FR-BAL-7.5K (8.2(?:1) (;:251) (8?(?’?1) (7%3’?4) (3%3;)7) M5 (3;49'27)
MR-HS00BN FR-BAL-11K (1123(.)24) (5.1;;)2) (9%:4‘156) (1(:)2.229) (3.1;)3?7) M6 (41%388)
nh:;-:f?gi FR-BAL-15K (112.96514) (6.11522) (112.%(;4) (102.7(;(:)30) (4.1;3(.)1) M6 (59.25725)
MR-HI5KBN FR-BAL-22K (13.?37) (7:.25(3)?4) (1?.[;(;1) (9%:29) (6.1675?3) M8 (77:.?62)
MR-H2ZKEN FR-BAL-S0K (112.?1{17) (85.3(?21) (113.(:;;1) (9.2:39) (7.1;)20) M8 (944.1399)

13.2.4 Relays

The following relays should be used with the interfaces:

Interface

Selection Example

Relay used especially for switching on-off analog input
command and input command (interface DI-1) signals

T'o prevent defective contacts , use a relay for small signal
(twin contacts).
(Ex.} OMRON : type G2A , MY

Relay used for digital output signals (interface DO-1)

Small relay with 12VDC or 24VDC of 40mA or less
(Ex.) OMRON : type MY

13-
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13.2.5 Surge absorbers

A surge absorber is required for the electromagnetic brake. Use the following surge absorber or equivalent.
Insulate the wiring as shown in the diagram.

Maximum Rating Static
L L Maximum Capacity Varistor Voltage
P bl t 8 E R
ermissiie eireul . urg(? ) nerg.y ated Limit Voltage | (Reference | Rating {(Range) V1imA
voltage immunity | immunity | power
value)
AC[Vma] | DC[V] fAl W] W] [a] v [p¥] vl
te 220
140 180 | Bt 5 04 | 25 | 360 300
500/time (198 to 242)

Note: 1 time = 8 X 20us

wa
(4]
w
—
<
(4]
(%]
Pt

_4.741.0 (0.19+0.04)

]‘_’.'}\r

Vinyl tube

& Crimping terminal
M for M4 screw

30.0(1.18)
or less
30.0(1.18)
or more
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13.2.6 Noise reduction techniques

Noises are classified into external notses which enter the servo amplifier to cause it to malfunction and

those radiated by the servo amplifier to cause peripheral devices to malfunction. Since the servo amplifier

is an electronic device which handles small signals, the following general noise reduction techniques are
required.

Also, the servo amplifier can be a source of noise as its outputs are chopped by high carrier frequencies. If

peripheral devices malfunction due to noises produced by the servo amplifier, noise suppression measures

must be taken. The measures will vary slightly with the routes of noise transmission.
{1) General reduction techniques
-Avoid laying power lines (input and output cables) and signal cables side by side or do not bundle
them together. Separate power lines from signal cables.

-Use shielded, twisted pair cables for connection with the encoder and for control signal transmission,
and connect the shield to the SD terminal.

-Ground the servo amplifier, servo motor, ete. together at one point (refer to Section 3.6).

(2) Reduction techniques for external noises that cause the servo amplifier to malfunction
If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many relays
which make a large amount of noise) near the servo amplifier and the servo amplifier may malfunction,
the following countermeasures are required.

-Provide surge absorbers on the noise sources to suppress noises.

- Attach data line filters to the signal cables.

-Ground the shields of the encoder connecting cable and the control signal cables with cable clamp
fittings.

(3) Techniques for noises radiated by the servo amplifier that cause peripheral devices to malfunction
Noises produced by the servo amplifier are classified into those radiated from the cables connected to
the servo amplifier and its main circuits (input and output circuits), those induced electromagnetically
or statically by the signal cables of the peripheral devices located near the main circuit cables, and
those transmitted through the power supply cables.

Noises produced ( Noises transmitted \ Noise radiated directly
by serve amplifier Qn the air J from servo amplifier --Route 1)

Noise radiated from the
power supply cable --Route 2)

Noise radiated from
servo motor cable --Route 3)

Magnetic induction
noise -Routes 4) and 5)

T

T

Static induction
noise ---Route 6}

moiseshlra;nspitted Noise transmitted through
rough electric J power supply cable --Route 7)

channels

I

Noise sneaking from
grounding cable due to ~Route 8)
leakage current
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e — Lol Sensor

' ; 1) : power

i : - Servo : supply
|Instrument| lReceiverJ‘\iﬂhf‘er H 2) J—J

[ B T~ | ® 8

%34)’5: |

Servo motor

Noise Transmission Route

Suppression Techniques

n 2 3

When measuring instruments, receivers, sensors, ete. which handle weak signals and may

malfunetion due to noise and/or their signal cables are contained in a control box together with the

servo amplifier or run near the servo amplifier, such devices may malfunction due to noises

transmitted through the air. The following techniques are required.

(1) Provide maximum clearance between easily affected devices and the servo amplifier.

(2} Provide maximum clearance between easily affected signal cables and the /0 cables of the servo
amplifier.

(3) Avoid laying the power lines (I/0 cables of the servo amplifier) and signal cables side by side or
bundling them together.

(4) Insert a line noise filter to the I/O cables or a radio noise filter on the input line.

(5) Use shielded wires for signal and power cables or put cables in separate metal conduits.

4) 5) 6)

When the power lines and the signal cables are laid side by stde or bundled together, magnetic

induction noise and static induction noise will be transmitted through the signal cables and

malfunction may occur. The following techniques are required.

(1) Provide maximum clearance between easily affected devices and the servo amplifier.

{2) Provide maximum clearance between easily affected signal cables and the /O cables of the servo
amplifier.

(3) Avoid laying the power lines (I/0 cables of the servo amplifier) and signal cables side by side or
bundling them together.

(4) Use shielded wires for signal and power cables or put the cables in separate metal conduits.

7

When the power supply of peripheral devices is connected to the power supply of the servo amplifier
system, noises produced by the servo amplifier may be transmitted back through the power supply
cable and the devices may malfunction. The following technigues are required.

(1) Insert the radio noise filtex (FR-BIF) on the power supply cables of the servo amplifier.

(2) Insert the line noise filter (FR-BIF-FR-BSF01) on the power cables of the servo amplifier.

8)

When a closed loop circuit is formed by the ground cables of the peripheral device and servo
amplifier, a leakage current may flow through to malfunction the device. If so, malfunction may be

prevented by disconnecting the grounding cable of the peripheral device.
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(1) Data line filter
Noise can be prevented by installing a data line filter onto the encoder cable, etc.
Example: Data line filter: ZCAT3035-1330 [TDK]
ESD-SR-25 [Tokin]
Impedance specifications (ZCAT3035-1330)

ImpedancelQ}

10 to 100MHZ 100 to 500MHZ [Unit: mm (in}]

80 150 .

3941 {1.5480.04) Loop for fixing the %

3441 cable band =

. b i
The above impedances are reference F_l .3410.02 g 3 g
values and not guaranteed values. [ 1. ¢
0 [l g%
LT Pl

A
Product Lot number
name

QOutline drawing (ZCAT3035-1330}

(2) Surge suppressor
The recommended surge suppressor for installation to an AC relay, AC valve, AC electromagnetic
brake or the like near the servo amplifier is shown below. Use this product or equivalent.

Rel
elay .
Surge suppressor
Surge suppressor 20cm (0.79 in.)

orless

(Ex.) 972A.2003 50411

(Matsuo Electric Co.,,Litd.-200VAC rating)
Rated Qutline Drawing [Unit: mm] {[Unit: in.])

Voltage | C[uF] | RIQ] Test_ Voltage AC[V] Vinyl sheath \aets
ACV] Blue vinyl cord Z Red vinyl cord Q71000
200 0.5 50 Across ... §i0.24
2 awm | Tc10000-59) { : }

= |
10¢3 | |10 (039} orfess [10(0.39) orlesd 1ot “
0392 15k 0.39¢ $410.16)
0.12) {0.5940.04) 0.12) 31 {1.22)

200(7.87) 48115 200 (7.87)
ormore  {1.89+0.06) ormore

Note that a diode should be installed to a DC relay, DC valve or
the like. + -
Maximum voltage: Not less than 4 times the drive voltage of O—
the relay or the like
Maximum current: Not less than twice the drive current of Diode
the relay or the like
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(8) Cable clamp fitting (AERSBAN-OSET)
Generally, the earth of the shielded cable may only be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the cable to an earth plate as shown below.
Install the earth plate near the servo amplifier for the encoder cable. Peel part of the cable sheath to
expose the external conductor, and press that part against the earth plate with the cable clamp. If the
cable is thin, clamyp several cables in a bunch.
The clamp comes as a set with the earth plate.

Srip the cable sheath of

cutter

Cable athe clamped area.
""" Cable clamp |
(A, B) < Earth plate
& q : 6 cable 8
o
q‘ 1
External conductor
Ciamp section diagram
* Qutline drawing
[Unit: mm (in}]
Earth plate Clamp section diagram
2-95 {0.20) hole 17 5 (0.69)
installation hole &
=T [ % ) L"_HJ =
S —i Pl i
o B L |_Lortess | [70{0.39)
A | 40[<
ol s
— Nepg {0 T T T ]
& 5,‘01:‘_ P 5
gm*_i_l_—!?d‘_?:— I = %3
~ P ~i8 C ge
(Note) M4 screw 8| |, 22 (0.87)
— {0.24)],_35(1.38)
[}
e[
=

Note: Screw hole for grounding. Connect it to
the earth plate of the control box.

Type A B C Accessory Fittings Clamp Fitting L
00 | 8 | 30 70
AERSBAN-DSET 1 : 2pcs. A
S 394 | 3.39) | (.1g) | CAMP A: Zpcs (2.76)
70 | 56 45
AERSBAN-ESET ] - 1pe. B
@76 | 2.20) clamp B: 1pc .77
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(4) Line noise filter (FR-BLF, FR-BSFO01)
This filter is effective in suppressing noises radiated from the power supply side and output side of the
servo amplifier and also in suppressing high-frequency leakage current (zero-phase current) especially
within 0.5MHz to 5MHz band.

Connection Diagram QOutline Drawing [Unit: mm] {[Unit: in.]}
- Wind the three-phase wires by the equal number of times in [FR-BLF (MR-H350BN or more)

the same direction, and connect the filter to the power supply

side and output side of the servo amplifier. §7 (0.28)

- The effect of the filter on the power supply side is higher as
the number of winds is larger, The number of turns is

31.5(1.24
|7 (0.28)

generally four. On the output side, the number of turns must

be four or less.
- Do not wind the grounding wire together with the three-phase
wires. The filter effect will decrease. Use special caution when

2.3(0.09) 80 (3.15)

a four-core cable is used. Use a separate wire for grounding.
- If the wires are too thick to be wound, use two or more filters |FR-BSFO1 (for MR-H200BN or less)

and the number of turns should be as mentioned above. 110 (4.33)
Example 1 = 95 (3.74) 2.5 (0.20)
NFB Servo amplifier g |
o~ mplifi %I |Q_|
Power 1, IR N 65 (256)
supp! .
PRY ig 33013
Line noise o T
fiter  Number of turns: 4) / e \\ 1%
Example 2 \T/ QJ%
NFB Servo amplifier e Dl
o] hdihaall. 3 it } R
Powe[_‘,} 1=
supply_'o S
Line noise - T

filter
Two filters are used

(Total number of turns: 4)

(5) Radio noise filter (FR-BIF)
This filter is effective in suppressing noises radiated from the power supply side of the servo amplifier
especially in 10MHz and lower radio frequency bands. The FR-BIF is designed for the input only.

Connection Diagram Qutiine Drawing {Unit: mm) ([Unit: in.]}
Make the connection cables as short as possible. Leakage current: 4mA -
Grounding is always required. = .
Servo amplifier oo RedWhiteBlue Green
NFB =
— R ; é’ +
Power __o} s ®
supply 3 ;
— s T 2 iy 2 05(0.20)
// C 7 | @ hole
et (=)
Radio noise| = | i | , lL—;I g
filter FR-B!F 58 (é_ge) 20 (1.14 5 (’(;"28)
44 (1.73) -
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L

13.2.7 Leakage current breaker

(1} Selection method

High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits.
Leakage currents containing harmonic contents are larger than those of the motor which is run with a
commercial power supply.

Select a leakage current breaker according to the following formula, and ground the servo amplifier,
servo motor, ete. securely.

Make the input and output cables as short as possible, and also make the groundmg cable as long as
possible (about 30cm (11.8 in)) to minimize leakage currents.

Rated sensitivity current > 10 - {Igl+Ign+lga+K + Jg2+Igm)} fmA]----- (13.2)

K: Constant considering the harmonic contents

Leakage current breaker

Cabte Noise Tvoe Mitsubishi K
NV fitter » products
Models ;.)rov1ded with NV.SF
harmonic and surge 1
. . NV.CF
L L = - L == reduction techniques
lglign lga lg2 Igm NV-CA
General models NV-CS 3
NV-S8§

Igl:  Leakage current on the electric channel from the leakage current breaker to the input terminals
of the servo amplifier (Found from Fig. 13.1.)

Ig2:  Leakage current on the electric channel from the output terminals of the servo amplifier to the
servo motor (Found from Fig. 13.1.)

Ign:  Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF)

Iga: Leakage current of the servo amplifier (Found from Table 13.4.)

Igm: Leakage current of the servo motor (Found from Table 13.3)

= 120 1 Table 13.4 Servo Motor's Leakage Table 13.5 Servo Amplifier's
% 100 Current Example (Igm) Leakage Current
g, 80 Example (Iga)
3 60 ~H Servo Motor Cutput Leakage Servo Amplifier Leakage
:%) 40 » - [kW) Current [mA] Capacity kW) Current [mA]
T 20 | 0.05 to 0.5 0.1 All series 2
=0 2 5514 38100 06t0 1.0 0.1
35 8 22 80150 1.2to 2.2 0.2 Table 13.6Leakage Circuit Breaker
3080 3t0 3.5 0.3 Selection Example
Cable size [mm?2] 45 0.3 Rated Sensitivity
5 0.5 Servo Amplifier | Current of Leakage
Fig.13.1 Leakage Current Example 7 0.7 Circuit Breaker
(lg1,lg2)for CV Cable Run in 11 1.0 MR-H10BN to
Metal Conduit 15 1.3 MR-H350BN 1omA
22 2.3 MR-H500BN 30mA
MR-H700BN 50mA
MR-H11KBN
to MR- 100mA
H22KBN
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(2) Selection example
Indicated below is an example of selecting a leakage current breaker under the following conditions:

2mmex5m 2mm2x5m
}\L; Servo
—0 amplifier HA-FFB63
MR-HB0AN
Ig1 lga Ig2  Igm

Use a leakage current breaker generally available.
Find the terms of Equation (14.2) from the diagram:

5

1g1=20 "1000 = 0.1 [mA]
5
Ig2=20 "J000 = 0.1 [mA]

Ign = 0 (not used)
Iga=0.1 [mA]
Igm = 0.1 [mA]
Insert these values in Equation (13.2):
Ig =10 - {0.1+0+0.1+3 - (0.1+0.1)}
2 8.0 [mA]
According to the result of calculation, use a leakage current breaker having the rated sensitivity

current (Ig) of 8.0[mA] or more. A leakage current breaker having Ig of 15[mA] is used with the NV-
CA/CS/SS series.
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14. RS-232C COMMUNICATION FUNCTIONS

POINT |

¢ The parameter settings are overridden by the servo system controller
settings.

The MR-H-BN has the RS-232C serial communication functions. These funections can be used to perform
servo operation, parameter changing, monitor functicn, ete.

14.1 Configuration

{1} Outline
A single axis of servo amplifier is operated.
Servo Amplifier

Controller such as
personal computer

CN4
To CN4 ~f®
e []

(2) Cable connection diagram
Wire as shown below. The communication cable for connection with the personal computer (MR-
HPCATCBL3M - MR-HPC98CBL3M) is available. (Refer to Section 13.1.6.)

{Note 1)
Personal computer . (Note 3) 15m max. o Servo amplifier
connector BD-SUBY (socket) CN4 connector
{Note 2} Pl . G
A o [ O T I T T 512 |mxo
/ AN | HH
R i
RXD|[ 2 T \ |’ — 3 TXD
/ GND| 5 — 1 5 GND
RTS| 7 JE -
\ CTS| 8 :] /
\  osR|s i /
. DTR[ 4| ~  8Di2 it CN3 connector2  RXD
~— % :K: , CN3 connector 5 GND
RD| 3 . ‘ + CN3 connector 3  TXD
SGy 7 l—l_:l?l__T'CNs connector5  GND
RSt 4
Cg8| 5 ]
{Note 4}

D-SUB25 {socket) for PC-9800 series

Nate: 1. Honda Tsushin's CN3 connector
Connector; DE-9PF-N
Shell kit: DE-C1-J6-56
2. For the PC-AT compatible controller series.
3. 15m max. in environment of little noise.
4. The PC-8800 series also has the half-pitch tyge.
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14.2 Communication Specifications

Servo Amplifier is desipned to send a reply on receipt of an instruction. The device which gives this
instruction (e.g. personal computer) is called a master station and the device which sends a reply in
response to the instruction (serve amplifier) is called a slave station. When fetching data successively, the
master station repeatedly commands the slave station to send data.

item Description
Baudrate 4800/2600/19200 asynchronous system
Start bit : 1 bit
Data bit : 8 bits
Parity bit : 1 bit (even)
Stop bit :1bit
Transfer protocol | Character system, half-duplex communication system

Transfer code

Next
start

bowosmmm g
F-—-—=--n

e m

Parity | Stop

1 frame (11 bits)

14.3 Protocol

(1) Transmission of data from master station to slave station

T T T T T
g 9 frames + (data)
S g S Data € Check
Master station o E T {Note}Data | T
£ No. sum
H [+ X X
Q
| 1 1 L 1
T
s|g|e
o
Slave station 8| Check
x| 8| x| sum
L
1
5 frames

Positive response: Error code = A
Negative response: Error code = other than A

Note: Refer to (4) in this section for the number of data frames.
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(2) Transmission of data request from master station to slave station

9 frames + (data)

9 frames T T | T i
T T ) S 2 8 E
e = Data Check
Master station CS) g ? Data Check M g Y| Mooy (owDaR 1 e
asie E No. sum or [H o X X
H 3 X l ! 1 1 1
1 L L [} T T
<]
8 E Check
Slave station T{2| (Note)Data | T
5 sum
X1 = X
w 1 | i

5 frames + (data)
Note: Refer to (4) in this section for the number of data frames.

{(3) Recovery of communication status by time-out

EOT causes the servo to return to

E | the receive neutral status.
Master station O

T

Slave station

(4) Data frames
The data length depends on the command.

Data

| 1 I

ar

4 frames

Data

8 frames
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14.4 Character Codes

(1) Control codes

Hexadecimal L Personal Computer Terminal Key Operation
Code Name (ASCHI code) Description (General)
SOH 01H start of head ctrl+ A
STX 02H start of text ctrl+ B
ETX 03H end of text etrl+ C
EOT 04H end of transmission ctrl + D

(2} Codes for data
JIS8 unit codes are used.

> bg 0 0 1] 0 0o)]o 0 0
> b7 0 0 0 0 1 1 1 1
> bé 0 0 1 1 010 1 1
> bs 0 1 0 1 0 1 0 1
bag~bs | ba | bz | bz | b R c 0 1 2 3451|686 7
0]0]0] O 0 [ NUL|DLE|Space| 0 |@ | P | ° p
0lofo]1 1 | SOH | DC ! 1 [A|Q] a q
010 1 0 2 STX { DCsg “ Z|IB|R]|Db r
0l0oj1]1 3 | ETX | DCs 3|1 C|S|c¢c S
0|ll1{o0o] 0 4 & 4 |1 D|T|d t
0|10 1 5 % 51E|JU]| e u
0 1 1 0 6 & 6 | F|V]f v
0 1 1 1 7 ‘ 71 GIW]| g w
1 000 8 ( 8[HIX]|h X
1lofof1 9 ) o1 |vl1l vy
1{o]1]o 10 * J17Z 13| =
1ol 11 + YRR SR
1 1 0 0 12 ) < | L |¥ 1 |
t]J1]o0]1 13 - =|M| ] |m]| }
tf1]1]0 14 >|N|l~]n B
111111 15 / 7?10 _ ] o |DEL

14,5 Error Codes

Error codes are used in the following cases and an error code of single-code length is transmitted.
On receipt of data from the master station, the slave station sends the error code corresponding to that
data to the master station.

Error Code
Error Name Description Remarks
Servo normal | Servo alarm
[A] fa] Normal operation Data transmitted was processed properly. Positive response
[B] [b] Parity error Parity error occurred in the transmitted data.
[C} [c] Checksum error Checksum error occurred in the transmitted data.
Character not existing in the specifications was
D] [d) Character error . & P
transmitted. .
— - - Negative response
Command not existing in the specifications was
= [e] Command error .
transmitted.
Data No. not existing in the specifications was
[F] (0 Data No. error , & P
transmitted.
18] 1] External reset ON | Reset (RES) turned on. . Special response
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14.6 Checksum

Checksum range

STX or ETX| Check
SOH

Checksum range

The checksum 1s sent as a JIS8-coded hexadecimal code representing the lower two digits of the sum of
JIS8-coded hexadecimal values up to ETX, with the exception of the first control code (STX or SOH).

{Example)
8 E
T {01 (AT (TR (21 51 [FTY T ST (2
X X

02H 30H 41H 31H 32H 35H 46H 03H

30H + 41H + 31H + 32H + 35H + 46H + 03H
=152H ‘

Lower 2 digits 52 is sent after conversion into ASCII code [5][2).

14.7 Time-Out Operation

The master station transmits EOT when the slave station does not start reply operation (8TX is not
received) 300{ms] after the master station has ended communication operation. 100[ms] after that, the
master station retransmits the message. Time-out oceurs if the slave station does not answer after the
master station has performed the above operation three times. (Communication error)

100ms 100ms 100ms *Time-out
300ms 300ms 300ms 300ms !
=8 E S E > E >
I o] ] © Y]
Master station @ O @ 0 a O a
Q @D (] [41]
= T = T s T =
Slave station

14.8 Retry Operation

When a fault occurs in communication between the master and slave stations, the error code in the
response data from the slave station is a negative response code {{B] to [J], [b] to [i]). In this case, the
master station retransmits the message which was sent at the occurrence of the fault (Retry operation). A
communication error occurs if the above operation is repeated and results in the error three or more
consecutive times.

o ® o Communication error
14 =4 o
Master station @ @ @
[i4] [H] @
= = =
8 S [
Slave station T T T
X X X

Similarly, when the master station detects a fault (e.g. checksum, parity) in the response data from the
slave station, the master station retransmits the message which was sent at the occurrence of the fault. A

communication error occurs if the retry operation is performed three times.
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.

14.9 Initialization

After the slave station is switched on, it cannot reply to communication until the internal initialization
processing terminates. Hence, at power-cn, ordinary communication should be started after:
1) 1s or more time has elapsed after the slave station is switched on; and
2) Making sure that normal communication can be made by reading the parameter or other data which
does not pose any safety problems.

14.10 Communication Procedure Example

The following example reads the setting of parameter No. 2;

Data ltem Value Description
Command 05 |Read command
Data No. 02 Parameter No.2

Command Data No,

( Procedure )
l Data= B8+[STX]0EHETX]

{ Data make-up |
T =[0](5] [0][2]
Checksum caiculation and Checksum=30H+30H+35H+02H+30H+32H+03H @
addition
Addition of SIOH To make Transmission data=[SOH] +§ §+[STX|+[RHETX]4Q )} 43H 43H
up transmission data
T Master station — slave station

T

| Data transmission |
I Master station < slave station

| s

! Data receive J

Yes 300ms elapsed?

Yes

o No
3 consecutive times?

Master station — slave station

Yes

Yes Other than error cods
No I 100ms after EOT transmission |
No Error processing
Yes | Receive data analysis |
Error processing
End )
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14.11 Command and Data No. List
14.11.1 Read commands

(1) Status display (Command [0]{1])

Command Data No. Description Display Item Frame Length
[o101] [0][0] Feedback pulse value 16
[01[1] 01113 Servo motor speed 16
[e11] [0112] Command speed 16
[0]f1] [0]1[3] Droop pulse 16
(o111 [01[4] Command pulse value 16
[01{1] [0]5]) Command pulse frequency 16
[01[1] [0]F6] . . Torque command 16
[01[1] [0][72 Status display name and unit Regenerative load factor 16
[01[1] [01i8) Effective load factor 16
[0i[y o9 Peak load factor 16
{o1[1] [01[A] Within one-revolution position 16
[0][1] [0][B] ABS counter 16
[0][1] [0e Bus voltage 16
0101 [01[D}] Load inertia ratio 16
[01[1] [81[0] TFeedback pulse value 12
(o104 8l Servo motor speed 12
[o1[1] [8112] Command speed 12
[03[1] [8]E3] Droop pulse 12
[0][1] [8][4) Command pulse value 12
L2103 (81151 Command pulse frequency 12
[01[1] [8][6] Status display data value and processing Torque command 12
(0111} [81[7} information Regenerative load factor 12
(o104 [8i[8] Effective load factor 12
([ Y [818] Peak load factor 12
(o101 [8i[A) Within one-revolution position 12
([ BY [8i(B] ABS counter 12
[01[1] [81[C] Bus voltage 12
[0]01] [8]ID] Load inertia ratio 12
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(2) Parameter (Command [0][5] to [0][8])

Command Data No. Description Frame Length
][0} Present value of the corresponding parameter
[01[5] (4)(F] (The decimal equivalent of the data No. value (hexadecimal) corresponds to the 8
parameter.)
[0]10)- Upper limit value of the corresponding parameter setting range
[0][6] 4][F] (The decimal equivalent of the data No. value (hexadecimal) corresponds to the 8
parameter.)
[01[0]~ Lower limit value of the corresponding parameter setting range
[01i71 [IF) {The deecimal equivalent of the data No, value (hexadecimal) corresponds to the 8
parameter.)
(030}~ Name of the corresponding parameter
[01[8) [4](F] (The decimal equivalent of the data No. value (hexadecimal) corresponds to the 12
parameter.)
(3) Alarm history (Command [3]{3])

Command Data No. Description Alarm Occurrence Sequence Frame Length
[3113] {11{0] most recent alarm 4
[3118] [11[1] first alarm in past 4
(3113} 1112} second alarm in past 4
31131 B4 ] 5] third alarm in past 4
[31[3] f11{4] Alarm number in alarm history fourth alarm in past 4
(313] [1}[5] fifth alarm in past 4
[31E31 (1] sixth alarm in past 4
(3103] 07 seventh alarm in past 4
[31[3] [11{8] eighth alarm in past 4
[3113] [11[¢} ninth alarm in past 4
[31(3] [2][0} most recent alarm 8
[31[3] [21f1] first alarm in past 8
[31[3] [21[2] second alarm in past 8
[31[3] [21[3] third alarm in past 8
[3113] [21[1] Alarm occurrence time in alarm history fourth alarm in past 8
[31(3] [2](5] fifth alarm in past 8
[31[3] _[2]]6] sixth alarm in past 8
[31(3] [217] seventh alarm in past 8
[31E3] [2][8] eighth alarm in past 8
[31[3} [2][9] ninth alarm in past 8
[31(3] (31{0) most recent alarm 12
[33[3] (31111 first alarm in past 12
[3][3] [3]12] second alarm in past 12
[8}[3] [3][3] third alarm in past 12
[31[3] [3][4] Alarm ocourrence name fourth alarm in past 12
[31[3] {31[5] fifth alarm in past 12
[31{3] i3][6] sixth alarm in past 12
[31[3]) 13171 seventh alarm in past 12
{31131 [3][8] eighth alarm in past 12
£3i[3] [3119] ninth alarm in past 12
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(4) Current alarm (Command [0][2] + [3][5])

Command | Data No. Description Frame Length
[0]i2] [0][0] Current alarm number 4
[01[2] [O}[1] Current alarm name 12
f0]12] [0]1{8) Concurrent alarm number 4
[01(2) [01[9] Concurrent alarm name 12

Command | Data No. Description Status Display ltem Frame Length
[3]I5] [0]{0] Feedback pulse value 16
[3]15] [0]i1] Servo motor speed 16
[31(5] (o112 Command speed 16
(3)15] [01[3] Droop pulse 16
[3](5] [0]F4]) Command pulse value 16
[31[5] [0]1[5) Command pulse frequency 16
[31[5] {0][6] |[Status display name and unit at alarm Torgue command 16
[3][5] [01[7] occurrence Regenerative load factor 16
[315] [01[8] Effective load factor 16
[3l[5] [01[9] Peak load factor 16
[31[51 [0]fA] Within one-revolution position 16
[31[5] [0][B] ABS counter 16
[31[5] [0]EC] Bus voltage 16
[31[5] [0)m Load inertia ratio 16
[3]15] [81{0] Feedback pulse value 12
[3](5] [8H(1] Servo motor speed 12
[31[5] [81[2] Command speed 12
[3]E5) [8](3] Droop pulse 12
(315 [8][4] Command pulse value 12
[3][5} [8][5} Command pulse frequency 12
[3]15] [8][6] |Status display data value and processing Torque command 12
[3][5] [81[7] information at alarm oceurrence Regenerative load factor 12
[8][5] [81{8] Effective load factor 12
[31[5] [8119] Peak load factor 12
{31[5] [81[A] Within one-revolution position 12
[3][5] [8]1B] ABS counter 12
i33[5] [8]iC] Bus voltage 12
(315 [81[D] Load inertia ratio 12
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(5) External I/Q signals {(command [3][4])

Command | Data No. Description Signal Frame Length
[3]14] [1}1] EMG 4
[31[4] 91[1] . . MBR 1
External input signal ON/OFF status
[3)(4] )] putsie DF s
[31{4] [913] oP 4
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14.11.2 Write commands

(1) Japanese-English switch-over (command [8][0])

Command | Data No. Description Setling Range |} Frame Length
Japanese-English switch-over G000 - 0001
[81[0} [0]1[0] 0000: Japanese 4
0001: English
(2) Status display (command [8]{1])
Command { Data No. Description Setting Range | Frame Length
[81(1] [0][0] Status display data clear 1EAS 4
(3) Alarm (command [8][2])
Command Data No. Description Setting Range 1 Frame Length |
[81[2] [01[0] Alarm clear 1EAS 4
[8]12] [2110] Alarm history clear 1EAS5 4
[8]{2] [5][0] Analog output of data before alarm occurrence 1EAS 4
{4) Parameter (command [8][4])
Command Data No. Description Setting Range | Frame Length
(0](0] to Each parameter write Depends on the
[8][4] M) (The Decimal equivalent of the data No. value (hexadecimal) parameter. 8

corresponds to the parameter number.)

(5) Operation mode selection (command [8][B])

0002: Positioning operation
0003: Motor-less operation

0004: DO forced output {output signal forced output)

Commancd Data No. Description Setting Range | Frame Length
Operation mode changing 0000 to 0004
0000; Exit from test operation mode
0001: Jog operation
[81(B) [o110] g v 4
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(6) DO forced output (command [8]{B])

Command | Bata No. Description Setling Range | Frame Length
[8][B] [8]{1] DO forced output (MBR) 0000:0FF  0001:0N 0060 - 0001 4
[81[B] [81(2] DO forced output (DB) 0000:0FF  0001:0N 0000 - 0001
(7) Forced ON/OFF of external /O signals (DIO) [AJ[0])
Command | Data No. Description Setting Range i Frame Length
[A)[0] [0][0] Switches on/off servo on (SONYforward rotation start (DI3Y 00000000 to 8
reverse rotation start (DI4) to perform test operation. (These FFFFFFEF
signals do not exist as external input signals.)
[A][0] [0}[1] Forces the external input signals (DI} to turn on/off. 00000000 to 8
FFFFFFFF

(8) Data for test operation mode {command [A][0])

Command | Data No. Deseription Setting Range | Frame Length

fAl[0] [2][0] Writes the speed of the test operation mode {jog operation, 0000 to 7FFF 4
positioning operation).

[Al[0] [1]{1] Writes the acceleration/deceleration time constant of the test 00000000 to 8
operation mode (jog operation, positioning operation). TFFFFFFF

[A][0] (11121 Clears the acceleration/deceleration time constant of the test 1EAS 4
operation mode (jog operation, positioning operation).

fA][0) [1}H3] Writes the moving distance (in pulses) of the test operation mode 80000000 to 8
(jog operation, positioning operation). TFFFFFEFF

[Al[0] {21[5] Temporary stop command of the test operation mode (jog 1EA5 4
operation, positioning operation)

14- 12




14. RS-232C COMMUNICATION FUNCTIONS
L |

14.12 Detafled Explanations of Commands
14.12.1 Data processing

When the master station transmits a command + data No. or a command + data No. + data to a slave
station, the servo amplifier returns a reply or data according to the purpose.

When numerical values are represented in these send data and receive data, they are represented in
decimal, hexadecimal, ete.

Therefore, data must be processed according to the application.

Since whether data must be processed or not and how to process data depend on the monitoring,
parameters, etc., follow the detailed explanation of the corresponding command.

The following methods are how to process send and receive data when reading and writing data.

(1) Processing the read data
When the display type is 0, the eight-character data is converted from hexadecimal to decimal and a

decimal point is placed according to the decimal point position information.
When the display type is 1, the eight-character data is used unchanged.

The following example indicates how to process the receive data "003000000929" given to show the

status.
The receive data is as follows.

0/0|3]0|0(0|0|0|0j9]2]9

Data 32-bit length {hexadecimal representation)
(Data conversion is required as indicated in the display type)

Display type
[0): Data must be converted into decimal.
[1]: Data is used unchanged in hexadecimal.

Decimal point position

[0):No decimal point

[1):First least significant digit {normally not used}
[2]:Second least significant digit

[3]:Third least significant digit

[4]:Founh least significant digit

[5):Fifth least significant digit

[6):Sixth least significant digit

Since the display type is "0" in this case, the hexadecimal data is converted into decimal.

00000929H—2345
As the decimal point position is "3", a decimal point is placed in the third least significant digit.
Hence, "23.45" is displayed.
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(2) Writing the processed data
When the data to be written is handled as decimal, the decimal point position must be specified. If it is
not specified, the data cannot be written. When the data is handled as hexadecimal, specify "0" as the
decimal point position.
The data to be sent is the following value.

0

Data is transferred in hexadecimal.

Decimal point position

[0]:No decimal point

[1]:First [east significant digit
[2]:Second least significant digit
[3]:Third least significant digit
[4]):Fourth least significant digit
[5]:Fifth least significant digit

By way of example, here is described how to process the set data when a value of "15.5" is sent.
Since the decimal point position is the second digit, the decimal point position data is "2".

As the data to be sent is hexadecimal, the decimal data is converted into hexadecimal.
155—9B

Hence, "0200009B" is transmitted.
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14.12.2 Status display

(1) Reading the status display name and unit
Read the status display name and unit.
(a) Transmission
Transmit command [0][1] and the data No. corresponding to the status display item to be read,

[0][0] to [O][F]. (Refer to Section 14.11.1))

(b) Reply
The slave station sends back the status display name and unit requested.

0,0

Unit characters (5 digits) Name characters (9 digits)

(2) Status display data read
Read the status display data and processing information.
(a) Transmission
Transmit command [0][1] and the data No. corresponding to the status display item to be read.
Refer to Section 14.11.1.

() Reply
The slave station sends back the status display data requested.

0|0

Data 32 bits long {represented in hexadecimal)
{Data conversion into display type is required)

Display type
[0]: Used unchanged in hexadecimal
[1]: Conversion Into decimal required

Decimal point position

[0): No decimal point

[1]: Lower first digit {usually not used)
f2]: Lower second digit

[3]: Lower third digit

[4): Lower fourth digit

[5): Lower fifth digit

[6]1: Lower sixth digit

(3) Status display data clear
The cumulative feedback pulse data of the status display is cleared. Send this command immediately
after reading the status display item. The data of the status display item transmitted is cleared to zero.

Command Data No. Data

[8]11] [c10] [L{EIAI5]
For example, after sending command [0][1] and data No. [8][0] and receiving the status display data,
send command [8][1], data No. [0][0] and data [1EAS5] to clear the cumulative feedback pulse value to
Zero.
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14.12.3 Parameters

(1) Beading the name
Read the parameter name,

1) Transmission
Transmit command [0][8] and the data No. corresponding to the parameter No., [0][0] to [6][3].

(Refer to Section 14.11.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the No. value corresponds to

the parameter number.

2) Reply
The slave station sends back the name of the parameter No. requested.

0{0|0

Name characters (9 digits)

{2) Reading the setting
Read the parameter setting.
1) Transmission
Transmit command [0][5] and the data No. corresponding to the parameter No., [0]{0] to [6][3].
(Refer to Section 14.11.1))
The data No. is expressed in hexadecimal. The decimal equivalent of the No. value corresponds to

the parameter number.

2} Reply
The slave station sends back the data and processing information of the parameter No. requested.

T Data is transferred in hexadecimal.

Decimal point position
[0): No decimal peint
[1): Lower first digit
[2): Lower second digit
{3]): Lower third digit
0|0 [4): Lower fourth digit
[5): Lower fifth digit

T Display type
0: Used unchanged in hexadecimal.
1: Must be converted into decimal.

Parameter write type
0: Valid after write
1: Valid when power is switched on again after write

For example, data "1200270F" means 999.9 (decimal display format) and data "0003ABC" means

3ABC (hexadecimal display format).
When the display type is "0" (hexadecimal) and the decimal point position is other than O, the
display type is a special hexadecimal display format and "F" of the data value is handled as a blank.

Data "01FFF053" means 053 (special hexadecimal display format).

"000000" is transferred when the parameter that was read is the one inaccessible for write/reference
in the parameter write disable setting of parameter No. 19.
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(3) Reading the setting range

Read the parameter setting range.

(a) Transmission
When reading the upper limit value, transmit command [0]{6] and the data No. corresponding to
the parameter No., [0][0] to [F][F]. When reading the lower limit value, transmit command [0][7]
and the data No. corresponding to the parameter No., [0][0] to [F][F]. (Refer to Section 14.11.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the No. value corresponds to
the parameter number.

(b} Reply
The slave station sends back the data and processing information of the parameter No. requested.

0|0

Data is transferred in hexadecimal,

For example, data "10FFFFEC" means -20.

{(4) Parameter write
Write the parameter setting into EEP-ROM of the servo amplifier. The set value can be written up to
100,000 times.
Parameter settings may be written up to 100,000 times. Write the value within the setting enabled
range, For the setting enabled range, refer to Section 6.1 or read the setting range by performing
operation in (3) of this section.
Transmit command [8][4], the data Noc., and the set data.
The data No. is expressed in hexadecimal. The decimal equivalent of the No. value corresponds to the
parameter number.
When the data to be written is handled as decimal, the decimal point position must be specified. If it is
not specified, data cannot be written. When the data is handled as hexadecimal, specify 0 as the
decimal point position.
Write the data after making sure that it is within the upper/lower limit value range.
Read the parameter data to be written, confirm the decimal point position, and create transmission
data to prevent error occurrence. On completion of write, read the same parameter data to verify that
data has been written correctly.

Command Data No. Set Data
(8][4} [0][0] to | See below.
[3]15]
0

—li Data is transferred in hexadecimal.

Dacimal point position
[Q): No decimal point
[1]: Lower first digit

[2]: Lower second digit
[3]: Lower third digit
[4]: Lower fourth digit
[5]: Lower fifth digit
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14.12.4 External l/O signal status {DIO diagnosis)

(1} Reading the external input signai ON/OFF status
Read the ON/OFF status of the external input signal. When the master station transmits the data No.
to the slave station, the slave station sends back the corresponding ON/OFF status to the master
station.
(a) Transmission
Transmit command [3][4] and the data No. corresponding to the input signal to be read. (Refer to
Section 14.11.1.)

(b) Reply
The slave station sends back the ON/OFF status of the input signal requested.

T |: Signal name characters (3 digits)

ON/OFF status
0. OFF
8: ON

{2) Reading the external output signal ON/OFF status
Read the ON/OFF status of the external output signal. When the master station transmits the data No.
to the slave station, the slave station sends back the corresponding ON/OFF status to the master
station.
{a) Transmission
Transmit command [3][4] and the data No. corresponding to the output signal to be read. (Refer to
Section 14.11.1.)

(b) Reply
The slave station sends back the ON/OFF status of the output signal requested.

T |: Signal name characters (3 digits}

ON/OFF status
0: OFF
8: ON
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6

14.12.5 External output signal ON/OFF (DO forced output)

In the test operation mode, any output signal can be turned on/off independently of its status. Using
command [9][0], disable the output signals in advance.
(1) Choosing DO forced output in test operation mode

Transmit command [8][B] + data No. [0][0] + data "0004" to choose DO forced output.

0]10|0|4

j Selection of test operation mode
4: DO forced output (output signal forced output)

(2) External output signal ON/OFF
(a) Turning the output signal ON/OFF signal-by-signal
Transmit command [8][B] + data No. corresponding to the output signal, [8]{1} to [9]{5}, and the

data which means ON/OFF,
0i0}|0
L ON/QOFF command
0: OFF
1: ON

{b) Turning all coutput signals ON/OFF at once
Transmit the following communication commmands:

Command | Data No. Setting Data Output Signals
[A}[0] [01[1] | See below. Signals of connector CN1
) it s b1 b0
1:ON
0:0FF
Command of each bit is sent to the stave station in hexadecimal.
Assignment of CN1 output signals

bit Signal Name hit Signal Name bit Signal Name

0 11 22

1 12 23

2 MBR 13 24

3 14 25

4 DB 15 26

5 16 27

6 17 28

7 18 29

8 19 30

9 20 31

10 21
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14.12.6 External input signal ON/OFF

With the exception of EMG, LSP and LSN, the input signals can be turned on/off independently o'f their
statuses. Using command [9][0], disable the external input signals in advance. When you want to keep the
signals on, turn them on every time data is transmitted.

Command | Data No. Setting Data Output Signals
[Al[O] [0][0] | See below. Signals of connector CN1
ettt ettt et b1 bo
1:0N
0.0FF
Command of each bit is sent to the slave station in hexadecimal,
Assignment of CN1 input signals

bit Signal Name bit Signal Name bit Signal Name

0 SON 11 DI4 22

1 12 23

2 13 24

3 14 25

4 15 26

5 16 27

6 17 28

7 18 29

8 19 30

9 20 31

10 21
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-

14.12.7 Test operation mode

POINT

o When using the BS-232C communication function to perform test operation,
set the axis select switch (CS1) of the servo amplifier to "F".

{1) Instructions for test operation mode
The test operation mode must be executed in the following procedure. If communication is interrupted
for longer than 0.5s during test operation, the servo amplifier causes the motor to be decelerated to a
stop and servo-locked. To prevent this, continue communication without a break, e.g. monitor the
status display.
(a) Turn off all external input signals.

(b) Choose the test operation mode.

Command Data No. Transmission Data Selection of Test Operation Mode
[8][B] )] 0000 Test operation mode cancel
[8][B] {07101 0001 Jog operation
[8][B] [0110] 0002 Positioning operation
[8][B] [01f0] 0003 Motor-less operation
[8](B} [0110] 0004 DO forced output

(¢) Set the data needed for test operation.

(d) Start.

(&) Continue communication using the status display or other command.

To terminate the test operation mode, complete the corresponding operation and:
(a) Clear the test operation acceleration/deceleration time constant,

Command Data No. Data
[Aj[0] [11[2] 1EAL

(b) Cancel the test operation mode.
Command Data No. Data

[81(B] [0][0] 0000
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{2) Jog operation
Transmit the following communication commands:
(a) Setting of jog operation data

Item Command Data No. Data
Speed [Al[0] [1][0] Write the speed [r/min] in hexadecimal.
Acceleration/deceleration [A][0] [17(1] Write the acceleration/deceleration time constant [ms] in
time constant hexadecimal.
(b) Start
Turn on the signals SON and DI3/DI4 by using command [A){0] + data No. [0][0] .
Item Command Data No. Data
Forward rotation start [A][0] [0][0} 00000401: Turns on SON and DI3.
Reverse rotation start [A3[0] [01{0] 00000801: Turns on SON and DI4.
(c) Stop
Turn off the signals DI3/DI4 by using command [A][0] + data No. [0][0] .
item Command Data No. Data
Stop [Al[0] [0j[0] 00000001: Turns on only SON.

(3) Positioning operation
Transmit the following communication commands:
{a) Setting of positioning operation data

ltem Command Data No. Data
Speed [A][0} [2]10] Write the speed [r/fmin] in hexadecimal.
Acceleration/deceleration [A][O] [11{1] Write the acceleration/deceleration time constant [ms] in
time constant hexadecimal.
Moving distance [AI[O] [1]13] Write the movinE distance [pulse] in hexadecimal.
(b) Start
Turn on the external I/O signals SON and DI3/DI4 by using command [A}[0] + data No. [0][0].
Item Command Data No. Data
Forward rotation start [A][0] [0][0] 00000401: Turns on SON and DI3.
Reverse rotation start fAJ{0] [0][0] 00000801: Turns on SON and DI4.

(¢) Temporary ¢
A temporary stop can be made during positioning operation.

Data No.
[11[5]

Data
1EAS

Command
[A][0]

Retransmit the same communication commands as at the start time to resume operation.
To stop positioning operation after a temporary stop, retransmit the temporary stop communication
command. The remaining moving distance is then cleared.

14- 22



14, RS-232C COMMUNICATION FUNCTIONS

14.12.8 Alarm history

The alarm numbers, occurrence times and name of No.0 (last alarm) to No.9 (ten alarm in the past) are
read,
{1) Alarm No. read
Read the alarm No. which cecurred in the past.
(a) Transmission
Send command [3][3] and data No. [1][0] to [1][9]. Refer to Section 14.11.1.

(b) Reply
The alarm No. corresponding to the data No. is provided.

0|0

I: Alarm No. is transferred in decimal.

For example, "0032" means 32 and "00FF" means _(no alarm).

(2) Alarm occurrence time read
Read the oceurrence time of alarm which occurred in the past.
The alarm occurrence time corresponding to the data No. is provided in terms of the total time
beginning with operation start, with the minute unit omitted.
(a) Transmission
Send command [3][3] and data No. [2][0] to [2][9].
Refer to Section 8.11.1.

(b) Reply

Alarm occurrence time is transferred in hexadecimal.
Hexadecimal must be converted into decimal.

Example:
For data “01F5”, the alarm occurred in 501 hours after start of operation.

{3) Reading the alarm name
Read the name of the past alarm.
(2) Transmission
Transmit command [3]{3] + data No. [3][0] to [3][9]. (Refer to Section 14.11.1.)

(b) Reply
The slave station sends back the alarm name corresponding to the data No.

0

Name characters (11 digits}

(4) Alarm history clear
Erase the alarm history. Transmit the following communication command:

Command Data No. Data
[81[2] {21[0] 1EAS5
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14.12.9 Current alarm

{1) Current alarm No. read
Read the alarm No. which is occurring currently.

{a) Transmission
Send command {0][2] and data No. [0][0].

(b) Reply

The slave station sends back the alarm currently occurring.

6|0

[ Alarm No. is transferred in decimal.

For example, "0032" means 32 and "00FF" means _(no alarm).

(2) Reading the concurrent alarm No.
Read the concurrent alarm No.

(a) Transmission
Transmit command [0][2] + data No. [0][8].

(b) Reply
The slave station sends back the concurrent alarm.

|0

]: Alarm No. is transferred in decimal.

(3) Reading the current alarm name
Read the name of the current alarm.

(a) Transmission
Transmit command [0][2] + data No. [0][0].

(b) Reply
The slave station sends back the current alarm.

010

Name characters (10 digils)
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{4) Reading the concurrent alarm name
Read the concurrent alarm name.
(a) Transmission
Transmit command [0}][2] + data No. [0][9].

Command Data No.
(0112 [0]9]
(b) Reply
The slave station sends back the concurrent alarm.

0|0

Name characters {10 digits)

(5) Read of the status display at alarm occurrence

Read the status display data at alarm occurrence. When the data No. corresponding to the status

display item is transmitted, the data value and data processing information are sent back.

(a) Transmission
Send command [3][5] and any of data No. [8][0] to [8][F] corresponding to the status display item to
be read. Refer to Section 14.11.1.

() Reply
The slave station sends back the requested status display data at alarm occurrence.

|0

Data 32 bits long (represented in hexadecimal)
{Data conversion into display type is required)

Display type
[0): Conversion into decimal required
[1]: Used unchanged in hexadecimal

Decimal point position

[0): No decimal point

[1]: Lower first digit (usually not used)
[2]: Lower second digit

[3]: Lower third digit

[4): Lower fourth digit

[5): Lower fifth digit

[6}: Lower sixth digit

{6) Current alarm clear
As by the entry of the RES signal, reset the servo amplifier alarm to make the servo amplifier ready to
operate. After removing the cause of the alarm, reset the alarm with no command entered.

Transmission
Command Data No. Data
(81121 [0][0] 1EAS

(7) Analog output of data before alarm occurrence
The status display at the time of alarm occurrence is output to pins 4, 3 of CN3 as an analog signal. Use
parameter No. 46 to set the output item.
Transmit the following communication command:

Command Data No. Data
8121 [2]10] 1EAS
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14.12.10 Selection between Japanese and English

The characters representing the names of the status displays, parameters, etc. may be displayed in either
Japanese or English.

Transmit the following communication comxmand:

Command Data No. Data

[81io] [01[0] 0000: Japanese
0001: English
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15. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

15.1 Compliance With EC Directives

15.1.1 What are EC directives?

The EC Directives were issued to standardize the regulations of the EU countries and ensure smooth
distribution of safety-guaranteed products. In the EU countries, the Machinery Directive (effective in
January, 1995), EMC Directive (effective in January, 1996) and Low Voltage Directive (effective in
January, 1997) of the EC Directives require that products to be sold should meet their fundamental safety
requirements and carry the CE marks (CE marking). CE marking applies to machines and equipment into
which servo amplifiers have been installed.

The servo amplifiers do not function independently but are designed for use with machines and equipment.
Therefore, the CE marking does not apply to the servo amplifiers but applies to the machines and
equipment into which the servo amplifiers are installed.

This servo amplifier conforms to the standards related to the Low Voltage Directive to facilitate CE
marking on machines and equipment into which the servo amplifiers will be installed. To ensure ease of
compliance with the EMC Directive, Mitsubishi Electric prepared the "EMC INSTALLATION
GUIDELINES" (IB(NA)67310) which provides servo amplifier installation, control box making and other
procedures. Please contact your sales representative.

15.1.2 For compliance

(1) Servo amplifiers and servo motors used
Use the servo amplifiers and servo motors which comply with the EN Standard.

Servo amplifier series: MR-HOBN-UE to MR-H22KBN-UE
Servo motor series  : HC-MFO-UE
BA-FFOC-UE
HC-SFO3
HC-RF0
HC-UFO
HC-LHLI-EC
The handling, performance, specifications and other information of the EN Standard-compliant models
are the same as those of the standard models unless otherwise specified.

(2) Structure

Control box
Reinforced
insulating type
Reinforced ﬁg:lvgrc
;?:i?tmg No-fuse Magnetic supply
T breaker contactor | Servo
motor
Servo
— NFB MC amplifier @
[e
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(3) Environment

Operate the servo amplifier at or above the contamination level 2 set forth in IEC664. For this purpose,

install the servo amplifier in a control box which is protected against water, oil, carbon, dust, dirt, etc.
(AP54).

(4) Power supply

(a) Operate the servo amplifier to meet the requirements of the overvoltage category II set forth in

IEC664. For this purpose, a reinforced insulating transformer conforming to the IEC or EN
Standard should be used in the power input section.

(b) When supplying interface power from external, use a 24VDC power supply which has been
insulation-reinforced in [/O.

(5) Wiring
{a) The cables to be connected to the terminal block of the servo amplifier must have crimping
terminals provided with insulating tubes to prevent contact with adjacent terminals.

+mm—e Crimping terminal
4+~ |nsulating tube

+«— Cable

(b} Use a fixed terminal block to connect the power supply lead of the servo motor to the serve amplifier.
De not connect cables directly.

W)

CIon:

Terminal block

(¢) Use the servo motor side power connector which complies with the EN Standard. The EN Standard-
compliant power connector sets are available from us as options.

(6} Noise reduction techniques
Use the EMC filter for noise reduction. The radio noise filter (FR-BIF) is not required.
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{7) Grounding

_ + Securely ground the servo amplifier and servo motor.
AWARNING « To prevent an electric shock, the protective earth (PE) terminal (marked &) of the
servo amplifier must be connected to the protective earth {(PE) of the control box.

The servo amplifier switches the power transistor to supply power to the servo motor. Depending on the
routing of the wiring and ground cables, the serve amplifier may be affected by the switching noises (due to
di/dt and dv/dt) of the transistor.

To prevent such a fault, refer to the following diagram and use the thickest possible ground cables (3. 56mm?2
or larger preferable), such as flat mesh copper cables, to securely ground the servo amplifier and servo
motor.

Even when a leakage current breaker is used, always earth the protective earth (PE) terminal of the servo
amplifier to prevent an electric shock.

Controibox
Servo motor
Transformer MR-H-BN-UE CN2
NFB ... L____Shield
e 2 L1 .I_ iEncoder,
e L2 i
o i L3 = = u
HE I Y
o Wl SM
Lo D
LB v L Y
\ PE|(Note 1) 1 f

o
[
1 -]
i

Must be grounded
[ | ’ | Extermal
box

by cable.
PE plate
{Note 2)

Servo system
controller

Note: 1. Do not connect two ground cables to the same protective earth (PE) terminal as shown at right
below. Always connect cables to the terminals one-to-one as shown at left:

_(—)_ O
© © 0) ©

PE terminals PE terminals

2. For the grounding of the control box, refer to ENG0204.
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(8) Cables, No-Fuse Breakers, Magnetic Contactors, Power Factor Improving Reactors

Always use the EN/AIEC Standard compliant products specified in this section or their equivalent
products compliant with the EN/IEC Standard.

{Note 4)

{Note 1) Cables [mm?)

Powaer Factor

Servo Amplifier No_;ite;;aker Magnetic | L1-L2-L3 L(JN‘ﬁea 41 Ly | Nete ) :;egf;:c Improving
' Contactor @ @ p-C Reactor FR-BAL
= Brake

MR-H10BN-UE ) Type NF30 5A S-N10 2 1.25 2 2 FR-BAL-0.4K
MR-H20BN-UE | Type NF30 10A S.N10 2 125 2 2 FR-BAL-0.4K
MR-HA0BN.UE | Type NF30 10A S-N10 2 125 2 2 FR-BAL-0.75K
MR-H60BN-UE | Type NF30 10A S-N10 2 125 2 2 FR-BAL-1.5K
MR-H100BN-UE | Type NF30 15A S-N10 2 2 2 2 Lps |FR-BAL22K
MR-H200BN-UE | Type NF30 20A S-N18 3.5 3.5 2 2 FR-BAL-3.7K
MR-H350BN-UE | Type NF50 30A | S-N25 5.5 (N;t; 2 S 2 FR-BAL-75K
MR-H500BN-UE | Type NF50 504 S-N35 5.5 5.5 2 2 FR-BAL 11K
MR-H700BN-UE | Type NF100 754 | S-K50 8 8 2 3.5 FR-BAL 15K
MR-H11KBN-UE |Type NF100 100A | S-K65 14 22 2 5.5 FR-BAL-15K
MR-HISKBN-UE | Type NF225 125A | S-K95 22 30 2 5.5 FR-BAL-22K
MR-H22KBN-UE | Type NF225 175A | S-K125 50 60 2 5.5 FR-BAL-30K

Note: 1. Cables are based on the 600V vinyl cables.
The cable sizes listed above conform to EN60204 under the following conditions:

* Ambient temperature 40°C
* PVC (polyvinyi chioride) sheath
* Run on wall surface or in open cable tray

When the cables in compliance with EN60204 are to be used under the conditions other than the above, refer to Table 5 and
Appendix C in EN60204.

2. The values assume that the distance between the servo motor and servo amplifier is 30m max.

3. The cables for connection of the regenerative brake option (P + C) should be twisted for wiring.
4. Use the no-fuse breaker and magnetic contactor of the above type or capacity in conformity with the ENJIEC Standard or

equivalent.

5. 3.5mm?2 for use of the HC-R¥203 servo motor.
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15.1.3 Standard connection examples

Servo alarm EM1 OFF ON
—_—

Operation-ready

Serv

r=="

o amplifierr

1 Regenerative brake

MR-HOBN-UE! : :0ption (Note 4) Servo motor (Note 11)
Transformer v : . A H
ug ;
Vi |
wfr‘ SM :
[ : :
—
CN6 i ’ ' !
N2 | i ' '
I EM1 {Note 2) Emi A C :
EM2| 1B ' :
1 | (Note 8} 50m or less ' "
1 [24vDe VIN | 4B | : Encoder .
The Bus cable from the servo system 2m or less T i
CN3 4
controller should be connected 1o the - Fan — lAnatog
CN1A connector. (Note 7) > mg; 1) (—F 10k |monitor 1
2 TMOG O ime Analog
Servo system monitor 2
controller Parameater unit
Bus cable {Option)
(Note 12) < CN4 MR-PRUO1A
g I
Note 7
L (Nete ) (Note 5) MR-PRUCBL/M
(Option)
CN6 b (Note 1)
3A | MBR #a—4 Electromagnetic
4A DB brake interlock
38 [Com 1 | (Note 6)
1 ["2avDC
o
= C&1
G
{Note 5) @
Bus cable 0
(Note 12)
< MR-HOBN-UE
& (Axis 2)
CS |iNote 8)
2 &
5 7
Bus cable Qo
(Note 12) < MR-HOBN-UE
5 (Axis 3)
CS1 [(Note 8)
I
z
2
Bus cable L
{Note 12) < MR-HOBN-UE
z2 .
& (Axis n}
et (Note 8)
o @ =1t08
MR-TM = =
(Note 10) LS N7 1 (Note9)
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L ]

Note: 1.

10.

11.

12.

Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be
faulty and will not output signals, disabling the emergency stop and other protective circuits.

The emergency stop switch must be installed.

Configure up the power circuit which switches off the magnetic contactor after detection of an
alarm.

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

CN1A and CN1B have the same shape. Wrong connection of the connectors will lead to a fault.
Use a 24VDC power supply which has been insulation-reinforced in I/O.

Please connect the 24VDC power supply and connect COM with EM2 on the outside when common.
Use the bus cable at the overall distance of 30m or less. In addition, to improve noise immunity, it is
recommended to use a cable clamp and data line filters (three or four filters connected in series)
near the connector outlet.

The wiring of the second and subsequent axes is omitted.

Up to eight axes (n = 1 to 8) may be connected. The MR-J-B/MR-J2-B serve may be connected on
the same bus,

Always insert the termination connector (MR-TM) into CN1B of the servo amplifier located at the
termination.

The HC-MF-UE series servo motor is connected. Refer to Section 3.6 for connection with the servo
motor.

The bus cable used with the SSC-NET depends on the preceding or subsequent controller or servo
amplifier connected. Refer to Section 3.3 note 8.
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15.2 Conformance With UL/C-UL Standard

15.2.1 Servo amplifier and servo motor used

Use the UL/C-UL Standard-compliant model of servo amplifier and servo motor. The 11kW and higher
servo amplifiers will be certified by the UL/C-UL Standard soon, and the UL/C-UL Standard-compliant
models of the HA-LH702 to HA-LH22K2 will be released soon.

Servo amplifier series : MR-H10BN-UE to MR-H700BN-UE
Servo mator series : HC-MFO-UE
HA-FFOC-UE
HC-SFO
HC-RFO
HC-UFO
Unless otherwise specified, the handling, performance, specifications, etc. of the UL/C-UL Standard-
compliant models are the same as those of the standard models.
When using the options and auxiliary equipment, use those which conform to the UL/C-UL Standard.
To comply with the UL/C-UL Standard, strictly observe the following:

15.2.2 Installation

Install a fan of 100CFM air flow 10.16[cm] (4[in]) above the servo amplifier or provide cooling of at least
equivalent capability to ensure that the ambient temperature conforms to the environment conditions.

15.2.3 Power supply

(1) Short circuit rating _
Having been subjected to the short-circuit tests of the UL in the alternating-current circuit whose peak
current is limited to 5000A or less, this servo amplifier conforms to this circuit.

{2) Capacitor discharge time
The capacitor discharge time exceeds 1 minute. To ensure safety, do not touch the charging section for
10 minutes after power-off.

15.2.4 Wires
Always use the wires specified in this section.
{Note 1) Wire[mm’]
Servo Amplifi '
ervo Ampitier L1-12-L3 | (Note2)U-V-W- @ Li1-L21 (Note 3) P - C E'edg’::::"et'c
MR-H10BN-UE HAWG 14) L25(AWG 16) 2AAWG 14) 2AWG 14)
MR-H20BN-UE 2AWG 14) 1.25(AWG 16) 2(AWG 14) 2AWG 14)
MR-H40BN-UE 2AAWG 14) 1L25(AWG 16) AWG 14) HAWG 14)
MR-H60BN-UE AAWG 14) 1.25(AWG 16) 2AWG 14) 2AWG 14)
MR-H100BN-UE 2AWG 14) 2(AWG 14) ZAWG 14) AWG 14) 1.25(AWG 16)
MR-H200BN-UE 3.5(AWG 12) 3.5(AWG 12) 2AWG 14) HAWG 14)
MR-H350BN-UE 5.5(AWG 10) (Note 4) 5.5(AWG 10) 2AWG 14) 2AWG 14)
MR-H500BN-UE 5.5(AWG 10) 5.5(AWG 10) 2AWG 14) AW 14)
MR-H700BN-UE SAWG 8) SAWG 8) 2AWG 14) 3.5(AWG 12)

Note:1. The wires are based on 600V vinyl cables.
2. The values assume that the distance between the servo motor and servo amplifier is 30m max.
3. Twist the regenerative brake option (P + C) cables.
4, 3.5mm? (AWG12) for use of the HC-RF203 servo motor.
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15. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

15.2.5 Crimping terminals and crimping tools

When connecting the wires to the terminal block, always use AMP’s crimping terminals specified in this
section or UL Standard-compliant products.
For symbols a to e in the list, refer to the table at right.

Crimping Terminals, Crimping Tools (Note) Type
Servo Amplifer |\ 1. a2 13| u-vew- @ [ L11-121| PeC Symbol | - CAMPING | - 1ing Tools
Terminals
MR-H10BN-UE a a a a a 32959 47387
MR-H20BN-UE a a a a b 32968 59239
MR-H40BN-UE a a a a [ 32957 47387
MR-H60BN-UE a a a a d 171517-1 59239
MR-H100BN-UE a a a a o 399128 59974-1 (body)
MR-H200BN-UE b b a a 48752-0 (dies)
MR-H350BN-UE b b a a _ 69040 (body)
MR-H500BN-UE b b c a f 52042 69066 (head)
MR-H700BN-UE e e d d 48859 (dies)
59974-1 (body)
e 322153 | 18753.0 (dies)
Note: AMP make
15.2.6 Fuses

When using a fuse, it must be the one specified in this section or its equivalent compliant with the UL/C-
UL Standard.

Fuse

Servo Amplifier Type {Maker) Class Current [A] Voltage
MR-H10BN-UE NON-10{Buss) or OT10(Gould) K5 10
MR-H20BN-UE NON-10{Buss) or OT10(Gould) K5 10
MR-H40BN-UE NON-15(Buss) or OT15(Gould) K5 15
MR-HG60BN-UE NON-20(Buss) oxr OT20(Gould) K5 20
MR-H100BN-UE NON-25(Buss) or OT25(Gould) K5 25 260VAC
MR-H200BN-UE NON-40(Buss) or OT40(Gould) K5 40
MR-H350BN-UE NON-70(Buss) or OT70{Gould) K5 or H 70
MR-H500BN-UE NON-125(Buss) or OT125(Gould) K50rH 125
MR-H700BN-UE NON-150(Buss) or OT150(Gould) KsorH 150
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15. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD
R e

156.2.7 Terminal block tightening torque

The following torques are recommended to tighten screws to the terminal blocks. For the screw size of each
terminal block, refer to Section 11.2.

Screw size M3.5 M4 M5 M6
Recommended tightening [N-cm] 0.8 1.2 2.0 2.5
torque value [1b-in] 3 11 20 24

15.2.8 Standard connection example
Same as in Sectiont 15.1.3.
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15. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD
L __________________________________________ i

15.3 Signals

15.3.1 Main circuit terminal block

Note that the power supply symbols of the MR-HOBN-UE given on the terminal block are different from
those of the standard models. What the symbols R, S, T, R1 and S1 used in other than this chapter indicate

are the same as what L1, L2, L3, L11 and L21 indicate.

. Power Supply Symbols
Signal Name
MR-HOBN MR-HOBN-UE
Main eircuit power supply R-5-T L1-12-L3
Control circuit power supply R1-81 Li11i-L21

The position and signal arrangement of the terminal block depend on the servo amplifier capacity. Refer to

Section 13.2.1.

Symbol

Signal

Description

L1, L2, 13

Main circuit power supply

Main circuit power input terminals
Connect a three-phase 200 to 230VAC, 50/60Hz power supply to L1, L2, L3.
For MR-H7Q0OBN-UE or more, the voltage of 50Hz power is 200 to 220V.

Uv,w

Servo motor output

Servo motor power output terminals
Connect to the servo motor power supply terminals (U, ¥V, W).

L11, L21

Control circuit power supply

Control circuit power input terminals

L11 and L21 should be in phase with L1 and L2, respectively.

Connect a single-phase 200 to 230VAC, 50/60Hz power supply.

For MR-H706OBN-UE or more, the voltage of 50Hz power is 200 to 220V.

P,C.D

Regenerative brake

Regenerative brake option connection terminals

In the MR-H-400BN-UE to MR-H700BN-UE, the built-in regenerative brake
resistor is factory-connected across P-C.

When using the regenerative brake option, brake unit or power return converter,
always connect it after removing the wiring of the built-in regenerative brake
resistor connected across P-C.

For MR-H11KBN-UE or more, always connect the supplied regenerative brake
resistor across P-C.

MS1 - Ms2

Servo motor fan

Servo motor fan power supply terminals
Connect to the cooling fan which is built in the HA-LH11K2-EC to HA-LH22K2-
EC servo motors. Provided for the servo amplifiers of MR-H11KBN-UE or more.

=

Grounding

Ground terminal
Connect this terminal to the protective earth (PE) terminals of the servo motor
and control box for grounding.
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15. COMPLIANCE WITH THE EUROPEAN EC DIRECTIVES AND UL/C-UL STANDARD

15.3.2 Interfaces

(1) Digital input interface Di-1
Always use an external power supply.
Provide a signal using a relay or open collector transistor.

" MR-HOBN-UE
24VDC R: About 4.7kQ2
| I
VIN
For a transistor
About SmA 1 «—— |EM1 fre]
Switch
TR
EM2
24V V cEss1.0V ]
| cEO<100pA o

{2) Digital output interface DO-1
Always use an external power supply.
Can drive a lamp, relay or photocoupler. Provide absorbers (D, C) for an inductive load or an inrush

current suppressing resister (R) for a lamp load. (Permissible current: 50mA or less, inrush current:
100mA or less)

« Inductive load + Lamp load

Servo amplifier Servo amplifier

The servo amplifier
will be damaged if the DB
diode is not connected MBR
DB as shown.
MBR R
—+
COM |
I
24VDCx10%
COM| 24vDC+10%
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data | *Manual Number Revision
Sep., 1998 SH(NA)3192-A |First edition
Sep., 1999 SH(NA)3192-B |Sentences of compliance with the European EC Directives changed.

Section 1.3.1

Section 1.3.2
Section 1.4
Section 2.4 (2)
Chapter 3

Section 3.3.1
Section 3.3.2 (2)
Section 3.9.2 (1) (b)
Section 3.10
Section 4.3 (2)
Section 6.1.2 (2)

Section 7.3

Section 8.3.2
Section 8.4.2 (2) (b)
Section 8.4.7 (2)
Chapter 9

Section 9.2
Section 10.1.1
Section 10.1.2

Section 10.1.3
Section 10.2.2
Section 12.1
Section 12.4

Section 13.1.4 (2)
Section 13.1.7 (1)
Section 13.2.1 (1)
Section 13.2.2
Section 13.2.3

Section 13.2.6
Section 13.2.7 (2)

Section 14.1 (2)

Section 14.11.1 (1)
Section 14.11.1 (2)

: Change from servo amplifier to rating plate. Rating plate

changed.

: Model added.

: Note changed.

: Sentence modified.

: Sentence in WARNING changed.

: POINT added.

: Signal in Function/Application deleted.

: Deletion of servo motor speed dynamic brake in 3).

: Partial sentence change.

: d# and C# exchanged in display list.

: Changed to Section 6.2.2 and Refer to Section 13.1 deleted

in parameter No. 23.

: Effective load factor description modified. Indication

ranges changed.

: POINT addition,

: Addition of 5) to 7).

: Addition of 7) and 8).

: CAUTION changed to WARNING.

: Deletion of NOTE.

: Partial changes to the alarm and warning lists.
: POINT sentence addition.

Sentence addition.
Alarm No. 50 definition changed.

: Sentence addition

: Addition made to Alarm No. 51 definition.
: Sentence addition,

: NOTE deletion.

Section 13.1.2 () (a) :

Part of sentence changed to Section 5.1 of the separately
available Servo Motor Instruction Manual.

: Partial connection diagram change.

: Baudrate 19200bps deleted.

: Note added to the wire size in 3) of MR-H350BN.

: Changed to no-fuse breakexr model NF50 30A.

: Changed to power-factor improving reactor model FR-

BAL-22K.

: Power changed to power supply and FR-BIF added in table

7). Installation changed to ground in 8).

: Changed to selection example (13.2).
: Changed to cable connection diagram CN4,

Partial figure change.
NOTE 4 addition.

: Partial table change.
: Partial table change.




Section 14.11.1 (8) :Partial table change.
Section 14.11.1 (4)  : Partial table change.
Section 14.11.1 (5)  : Partial table change.
Section 14.11.2 (4)  : Data No. changed to {4][F].
Section 14.12.1 (4) : Sentence of set value writing added. -
Section 14.12.3 (1) (a): Sentence addition.
Section 14.12.3 (1) (b): Sentence addition.
Section 14.12.3 (3) : Sentence addition.
Section 14.12.3 (4) : Sentence addition.
Section 14.12.6 : Sentence added,
Section 14.12.8 (1)  : Sentence addition.
Section 14.12.9 (1) (b): AlL. Deletion.
Sentence addition.
Section 14.12.9 (1) 2) : A deleted.
Section 156.1.2 (8) : Note 4 and Note 5 added.
Section 15.2.3 (1) : Changed to Short-circuit rating. Sentence added.
Section 15.2.4 : Note 4 added.
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