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1. SUMMARY

1. SUMMARY

We have carried out EMC standard compliance confirmation tests with the servo amplifier in the installation
environment described in this manual. After incorporating the servo amplifier in the machine or equipment,

confirm the EMC standard compliance of the entire machine or equipment on customer side.

For the EMC countermeasures, refer to this guideline or the instruction manual of the servo amplifier used.
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2. EMC DIRECTIVE

2. EMC DIRECTIVE

Mitsubishi general-purpose AC servo MELSERVO complies with products standard EN 61800-3. This directive

largely regulates the following two withstand levels.

(1) Emission (EMI: Electromagnetic Interference)
Capacity to prevent output of obstructive noise that adversely affects external sources.

(2) Immunity (EMS: Electromagnetic Susceptibility)
Capacity to not malfunction due to obstructive noise from external source.

The details of each level are classified below.

. Products
Class Name Details
standard
. . Electromagnetic noise radiated through the air,
L Radiated noise
Emission etc.
(EMI) . Electromagnetic noise discharged from power
Conducted noise .
supply line, etc.
Electrostatic discharge immunity test Noise from a charged human body, etc.
IEC 61000-4-2
Radiated, radio-frequency, electromagnetic | Electromagnetic noise from wireless transmitters
field immunity test or broadcasting companies, etc.
IEC 61000-4-3
Electrical fast transient/burst immunity test | Relay noise or electromagnetic noise caused by
IEC 61000-4-4 live electricity being turned on or off, etc.
- - - - EN 61800-3
Immunity to conducted disturbances, Electromagnetic noise flowed from power supply
Immunity | induced by radio-frequency fields wires or earthing wires, etc.
(EMS) | IEC 61000-4-6
Power-frequency magnetic field immunity | Electromagnetic noise of 50/60Hz power supply
test frequency, etc.
IEC 61000-4-8
Voltage dips, short interruptions and Power supply drop, etc.
voltage variations immunity tests
IEC 61000-4-11
Surge immunity test Electromagnetic conducted noise discharged by
IEC 61000-4-5 thunder, etc.
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3. EMC COUNTERMEASURES

3. EMC COUNTERMEASURES

ACAUTK)N * The servo amplifier must be installed in the metal cabinet.

3.1 Basic EMC countermeasures

Take the following measures firmly as EMC countermeasures.

(1) Install the device in a sealed metal cabinet.

(2) Install a noise filter.

(3) Accurately earth the device.

(4) Shield the cable and wire.

(5) Separate the primary-side wiring and the secondary-side wiring as far as possible.

(6) Install the surge protector. (Refer to section 4.6.)

3.2 Cabinet design

The servo is a complex component incorporated into another machine. It must always be installed in a cabinet.
The design of the cabinet is a very important factor for EMC countermeasures, so please take the following
points into consideration.

(1) Use a metal cabinet.

(2) Accurately earth the cabinet unit with a thick and short cable.
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(3) Weld or screw close the joining sections of the cabinet's top plate and side plate. Keep the joining
clearance to 10cm or less. The diameter of the openings on the cabinet such as the ventilation hole should
be 10cm or less. If there are holes larger then this, plug them with metal plates or punched metal. In this
case, such as when painted surfaces are to be connected, make sure that there is a good electrical
connection to prevent antenna effect.

Example)

Remove paint

Hole exceeding /
10cm

X Provide an electrical continuity.

(4) The door of the cabinet must be accurately earthed with the cabinet. If the door earthing is insufficient, the
door itself will act as a large antenna and will radiate noise.
Take the following measures for this.

1) Use a metal door.
2) Connect the door and cabinet with thick braided wire at as many points as possible.

3) Use an EMI gasket or conductive packing for the contact between the door and cabinet.
EMI gasket

Cabinet

Metal cabinet

Packing




3. EMC COUNTERMEASURES

(5) To take preventive measures against the noise of the input power source cable in the cabinet, install the
shielding partition at nearby site where the power is input so that the input power cable does not receive
harmful effects of the radiated noise.

Cabinet

Controller

Servo amplifier

Radiated noise

1

Filter

MCCB

The power supply line noise is

eliminated by the filter, but cable

contains noise again because of the
noise radiated in the cabinet.

3.3 Filter wiring and installation

(1) Wire the servo and filter as shown below.

Power [/ /
supply

Molded-
case
circuit
breaker

Cabinet

Controller Servo amplifier

Radiated noise

Shielding
partition
| ACinput || _E)f_Ac input
Filter MCCB
Use a metal plate, etc., for the
shielding partition.
Make sure there are no gaps.
Servo amplifier
EMC Magnetic Main circuit Servo
filter contactor power supply motor

Wiring length 1.5m or less

Control circuit
power supply

<

(2) Arrange the EMC filter input cable and output cable as far apart as possible. If they are too close, the output
line noise will be induced into the input cable, and effect of the filter will be lost. Separate these cables by at
least 30cm or more.

Input
(power supply

side)

EMC
filter

OK

Output

(servo amplifier side)

|
Input

EMC
filter

NG

(power supply side)

Output
(servo amplifier side)

The output side noise is induced to the input side.
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(3) Installation of filter.
The filter is installed on the right or left of the servo amplifier as shown below.
(For details of the EMC filter, refer to section 4.2.)
The surface inside the cabinet where the filter is to be installed must be bare metal or metal plated surface
so that the rear surface of the filter electrically contacts the cabinet. Treat the surface where the servo
amplifier is installed in the same manner. The filter input wire (a) must be kept as far apart from the output
wires (b), (c) and (d). Keep the wiring ((b), (c), (d)) between the filter and servo amplifier as short as
possible.
(The sum of (b) and (c) is 1.5m or less.)

Cabinet

Bare metal or
metal plated
surface

(no paint, etc)

Servo amplifier

Power
supply
input
v
Filter _
A -
Control circuit 7
power supply \\/</ -

N (d)
Main circuit
power supply

(b)

Magnetic
contactor

()
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3.4 Cable treatment

(a) Securely earth the cabinets 1 and 2, and the servo motor.

(b) Keep the main circuit power supply cable of the servo amplifier, power cable of the servo motor, and
wire for the control circuit signal apart (30 cm or more). These cables must not be routed in close parallel

or bundled.

The following drawing shows an example of the installation.

The methods for treating each cable are described separately.
(The numbers assigned to each cable in the drawing indicate section number of this manual where details are

explained.)
Cabinet 1
Cabinet 2 ‘
|
! ; Section 3.4(7)
|
Controller Servo amplifier
Section — ﬁ@* -~ O
3.4(3) 4VDC protector
power
Hi* © supply
Controller, etc. EMC filter
N
p— v £
- Y
%
Section 3.4(3) N
L 7
i
ja &
1 — Magnetic
contactor

—— Power supply

N Section 3.4(2)

Section 3.4(1)

ZOption
—Section 3.4(4)

Encoder

Servo motor
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(1) Servo motor power cable
Cabinet Cabinet Earth with surface paint removed
Earth with P or U clip
Conduit connector
Keep as
10 ol close as
To servo cm oriess possible  Connector 7o servo
amplifier W A~ S amplifier L Connector
-« -« -
‘\J \Conduit
Servo motor

e

Servo motor

Shield cable

Using shield cable

Multiple core cable

Using conduit

1) Use four wires (3-phase + earth), that is completely shielded and that has no breakage for the servo
motor power cable. Connect the earth wire to the earth () terminal on the servo amplifier and servo

motor.
% Material of shield has to be copper.

2) Connect the shield of the cable to the earth on both the cabinet side and servo motor chassis side.

Earth the shield on the servo amplifier side at a position 10cm or less from the cabinet.

3) Earth the shield with a metal P clip or U clip.
4) Directly earth the shield. Do not take a method of earthing with wire soldered onto the shield.

Example of connection
with U clip

Example of connection
with P clip

Solder

q
]

0‘:‘:‘:‘
:::::::’
X XX X4

0%}

7
Todetel
20l
25
P Q.

v,v
0%
o5
5
5!
RS

_ 4

Example of earthing
with wire soldering

5) When not using a shield cable for the servo motor power cable, use a conventional multiple core

cable.
Put the cable into a metal conduit.

wall. (Remove paint from the side wall of the cabinet.)

6) Earth the servo motor power cable on the cabinet side with the conduit connector and cabinet side
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7) When grounding the servo motor power cable connected to the servo motor, take the following
measure by fixing the cable cramp to the conduit connector shown in the following drawing.

Clamp fitting

Conduit A

1
Conduit connector \. Connector

8) Keep the cable length at 50m or less.

To earth (Use as thick and short wire as possible)

(2) Encoder cable

¢

v
Cabinet
10cm or less As close as
To servo U possible Connector
amplifier ~ ™~
-

: :

Shield twisted pair cable

Use a shielded twisted pair cable, and earth on the servo amplifier and encoder side with a P clip or U clip.
Keep the cable length at 50m or less.

(3) Controller connection (command) cable
1) If controller and servo amplifier are in the same cabinet
Use a shielded twisted pair cable, and earth on the controller and servo amplifier side with a P clip or
U clip. If the cable length is 2m or less, the earthing can be done at one position on the controller

side.
Cabinet
As close as As close as
possible possible
Controller — — Servo
0 € amplifier

Shield twisted pair cable
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2) If controller, etc. is in the different cabinet from servo amplifier
Use a shielded twisted pair cable and earth the shield on the controller, etc. and servo amplifier side
with a P clip and U clip.

Cabinet Cabinet
10cm or less 10cm or less
Controller, Servo
etc. amplifier

Shield twisted pair cable

(4) Cable of the same cabinet
For the connection cables of the options such as the parameter unit or dynamic brake option, etc., arranged
in the same cabinet as the servo amplifier, use a shielded cable (shielded twisted pair cable for parameter
unit). Earth the shield on the option and servo ampilifier side with a P clip or U clip.
If the cable length is 2m or less, the earthing can be done at one position on the servo amplifier side.

Cabinet

As close as As close as
possible possible

— —

Servo

Option amplifier

(5) Regenerative option connection cable
For the regenerative option cable, use a twisted cable with shield or a twisted cable covered with shield
braid. Earth the shield on the option and servo amplifier with a P clip or U clip. The drawing shows the
treatment for when the regenerative option is installed outside the cabinet.

Cabinet
As close as  Twisted cable
possible / 10cm or less
Regenerative e e ot o o = Servo
option amplifier

Shield braid

(6) Input power supply cable
Use the conventional multiple core cable.
Using shielded input power cables increases the effect of EMC countermeasures.

(7) 24VDC cable (for servo amplifier)
Use a vinyl wire or multiple core cable.
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4. EMC COUNTERMEASURE PARTS

This chapter explains parts used in EMC countermeasures. For details of the parts, contact the parts
manufacturer.

4.1 Noise filter (For controller power supply)
For the noise filter installed to the controller, refer to the manual of the controller used.

4.2 EMC filter (For servo amplifier power supply)

POINT

- For connection with servo amplifiers, refer to each servo amplifier instruction
manual.

It is recommended to use the following filter. Some EMC filters are large in leakage current. Some EMC filters
for servo amplifiers of special specifications (such as RJ, ED, PX, RU, and RZ) are also large in leakage
current.

Select a molded-case circuit breaker in considering the increase of leakage current, so that the leakage current
does not affect servo amplifiers, converter units and drive units.

Refer to instruction manuals of each product for the products other than series described in this section.

(1) Combination of 22kW or less servo amplifiers and filters
(a) For MR-J4 series

Recommended filter (SOSHIN Electric Co., Ltd) Mass
Servo amplifier Model Rated current | Rated voltage Leakage [kal([b])
[Al] [VAC] current [mA]

MR-J4-1000 to MR-J4-1000
MR-J4W2-22B - MR-J4W3-222B HF3010A-UN (Note) 10 3.5(7.72)
MR-J4W2-44B HF3010A-UN2 (Note) 5
MR-J4-20000 - MR-J4-35001 250
MR-J4W2-77B - MR-J4W2-1010B | HF3030A-UN (Note) 30 5.5(12.13)
MR-J4W3-444B
MR-J4-50000 - MR-J4-7001 HF3040A-UN (Note) 40 6.5 6 (13.23)
MR-J4-11K[ to MR-J4-22K[] HF3100A-UN (Note) 100 ' 12 (26.46)
MR-J4-60[14 - MR-J4-100[14 TF3005C-TX 5 6 (13.23)
MR-J4-200[]4 to MR-J4-700[]4 TF3020C-TX 20 )
MR-J4-11K[J4 TF3030C-TX 30 500 55 7.5(16.54)
MR-J4-15K[14 TF3040C-TX 40

12.5 (27.56)
MR-J4-22K[14 TF3060C-TX 60
MR-J4-1011 to MR-J4-40011 HF3010A-UN (Note) 10 250 5 3.5

Note. A surge protector is separately required to use any of these EMC filters. (Refer to section 4.6.)
(b) For MR-JN series
Recommended filter (SOSHIN Electric Co., Ltd) Mass
Servo amplifier Model Rated current | Rated voltage Leakage [kal([Ib])
[A] [VAC] current [mA]

MR-JN-10A(1) to MR-JN-20A(1)
MR-JN-40A HF3010A-UN (Note) 10 250 5 3.5(7.72)

Note. A surge protector is separately required to use any of these EMC filters. (Refer to section 4.6.)

4- 1




(c) For MR-J3W series

4. EMC COUNTERMEASURE PARTS

Recommended filter (SOSHIN Electric Co., Ltd)

Mass
Servo amplifier Model Rated current Rated voltage Leakage [kg]([Ib])
[A] [VAC] current [mA]
MR-J3W-22B - MR-J3W-44B HF3010A-UN (Note) 10 250 5 35(7.72)
MR-J3W-77B - MR-J3W-1010B HF3030A-UN (Note) 30 5.5 (12.13)
Note. A surge protector is separately required to use any of these EMC filters. (Refer to section 4.6.)
(d) For MR-J3 series
Recommended filter (SOSHIN Electric Co., Ltd)
Servo amplifier Model Rated current Rated voltage Leakage Mass [kg]([Ib])
[A] [VAC] current [mA]
MR-J3-1000 to MR-J3-100]
HF3010A-UN (Note) 10 3.5(7.72)
MR-J3-1001 to MR-J3-4001 5
MR-J3-2000 - MR-J3-3500 HF3030A-UN (Note) 30 250 5.5(12.13)
MR-J3-50000 - MR-J3-700] HF3040A-UN (Note) 40 65 6.0 (13.23)
MR-J3-11KO to MR-J3-22K[] HF3100A-UN (Note) 100 12 (26.46)
MR-J3-60[14 - MR-J3-100[14 TF3005C-TX 5 6.0 (13.23)
MR-J3-200J4 to MR-J3-700[14 TF3020C-TX 20
MR-J3-11K[]4 TF3030C-TX 30 500 55 7.5 (16.54)
MR-J3-15K[]4 TF3040C-TX 40
12.5 (27.56)
MR-J3-22K[]4 TF3060C-TX 60
Note. A surge protector is separately required to use any of these EMC filters. (Refer to section 4.6.)
(e) For MR-J2-Super series
Recommended filter (DEM Manufacturing Ltd.)
Servo amplifier Model Rated current Rated voltage Leakage Mass [kg]([Ib])
[A] [VAC] current [mA]
MR-J2S-100 to MR-J2S-10000
MR-J2S-10001 to MR-J2S-40001 SF1252 105 250 38 075(165)
MR-J2S-2000 - MR-J2S-35000 SF1253 27.5 57 1.37 (3.02)
Recommended filter (SOSHIN Electric Co., Ltd)
Servo amplifier Model Rated current Rated voltage Leakage Mass [kg]([Ib])
[A] [VAC] current [mA]
MR-J28-50000 HF3040A-TM (Note) 40 15 5.5(12.13)
MR-J28-70000 HF3050A-TM (Note) 50 6.7 (14.77)
MR-J2S8-11KO HF3060A-TMA (Note) 60 250 10.0 (22.05)
MR-J28-15K0O HF3080A-TMA (Note) 80 3.0 13.0 (28.66)
MR-J2S-22K[O HF3100A-TMA (Note) 100 14.5 (31.97)
MR-J2S-60004 to MR-J2S-2000104 TF3005C-TX 5 6 (13.23)
MR-J2S-350004 to MR-J2S-700004 TF3020C-TX 20
MR-J2S-11KO4 TF3030C-TX 30 500 55 7.5 (16.54)
MR-J2S-15K04 TF3040C-TX 40
12.5 (27.56)
MR-J2S-22K[4 TF3060C-TX 60

Note. A surge protector is separately required to use any of these EMC filters. (Refer to section 4.6)
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(2) Combination of 30kW or more converter unit, drive unit and filter
(a) For MR-J4 series

Recommended filter (SOSHIN Electric Co., Ltd)

. . . M
Converter unit Drive unit Model Rated current | Rated voltage Leakage [kg]a(?li])
[A] [VAC] current [mA]
MR-J4-DU30KO HF3200A-UN 18
MR-CR55K MR-J4-DU37KO (Note) 200 250 9 (39.68)
MR-J4-DU30K[4
MR-J4-DU37K[4 31
MR-CR55K4 MR-J4-DU45K 14 TF3150C-TX 150 500 5.5 (68.34)
MR-J4-DU55K[4
Note. A surge protector is separately required to use any of these EMC filters. (Refer to section 4.6.)
(b) For MR-J3 series
Recommended filter (SOSHIN Electric Co., Ltd) M
ass
Converter unit Drive unit Rated current | Rated voltage |Leakage current
Model (kgl([lb])
[A] [VAC] [mA]
MR-J3-DU30KO HF3200A-UN 18
MR-J3-CR55K 200 250 9
MR-J3-DU37KO (Note) (39.68)
MR-J3-DU30KO4 to 31
MR-J3-CR55K4 TF3150C-TX 150 500 55
MR-J3-DU55K4 (68.34)
Note. A surge protector is separately required to use any of these EMC filters. (Refer to section 4.6.)
(c) For MR-J2-Super series
Recommended filter (SOSHIN Electric Co., Ltd) M
ass
Converter unit Drive unit Rated current | Rated voltage |Leakage current
Model (kg]([lb])
[A] [VAC] [mA]
MR-J2S-30KO HF3200A-TMA 235
MR-HP30KA 200 250 3
MR-J2S-37KO (Note) (51.81)
MR-J2S-30KO4 to 3
MR-HP55KA4 | MR-J2S-45K[14 TF3150C-TX 150 500 55 (68.34)

MR-J2S-55K[14

Note. A surge protector is separately required to use any of these EMC filters. (Refer to section 4.6.)
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[SF1252, SF1253 wire connection method]

Flat bladed screwdriver

Wire
1) Peel the wire insulator.
Insulator Core 9mm - - - Core length for SF1252
f / 14mm - - - Core length for SF1253
-

2) Insert the core of the cable into the opening, and tighten with the slotted screwdriver. In addition,
connect the cables to the terminals of SF1252 or SF1253 in a one-to-one connection.

EMC filter Screw size Tightening torque
SF1252 2.5mm 0.598N - m
SF1253 3mm 0.794N - m
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4.3 Ferrite core (Data line filter)

Noise can be prevented by installing a data line filter onto the cables connected to the servo amplifier. The data
line filter in the following is one such example.

Model (Note) Impedance (RQ)
ZCAT3035-1330 10 to 100MHz 100 to 500MHz
(Manufactured by TDK) 80 150

Note. The above values of impedance do not refer to the guaranteed values but the impedance values of the data line filter including
those of the cable (measured reference values).

ESD-SR-250 by NEC TOKIN, E04SRM563218 by SEIWA ELECTRIC, etc. are also available.

[Usage example]

Passing through once Passing through twice Passing through three times

4.4 Shield clamp fitting

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 insulator tot expose
the external conductor, and press that part against the earth plate with the cable clamp. If the cable is thin,
clamp several cables in bunch.

The clamp comes as a set with the earth plate.

Strip the cable insulator of
Cable the clamp area

Cable clamp v Earth plate
5 “--lcable {

Cutter

External conductor

Clamp section diagram

Model Accessory fittings
AERSBAN-DSET 2 cable cramps
AERSBAN-ESET 1 cable cramp
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4.5 Line noise filter

The line noise filter is effective in suppressing noises radiated from the cables connected to the main circuit
power in the servo amplifier (converter unit) and those connected to the servo amplifier power output, and also
in suppressing high-frequency leakage current (zero-phase current) especially within 0.5MHz to 5MHz band.
4.5.1 Connection example

The line noise filters are used for the cables connected to (L1, L2, and L3) the main circuit power supply and for
those connected to (U, V, and W) the servo amplifier power output. Pass each of 3-phase cables through line

noise filters an equal number of times in the same direction.

(1) For use of 1 line noise filter

Servo amplifier
(Converter unit)

L 11]o

Power
supply

UT U U

4

ol LLL 111

(4 times pass)

(2) For use of 2 line noise filters separately

Ko}
el Servo amplifier
Power - (Converter unit)
supply
L+
L2
[e}
- Ls
L O |

(4 times pass)

(3) For use of 2 line noise filters closely

Servo amplifier

o210 (Converter unit)
LA
/
Power - L1
supply LA
== L2
L Ls
o]l O

(4 times pass)
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(4) For use of 4 line noise filters closely

Servo amplifier
(Converter unit)

olo 0| O

suinEE L1
Power L L L L

supply 2
snilnnilnn Ls

ololo| O
i S

(4 times pass)

Use the following models of the line noise filter in accordance with the capacity of the servo amplifier, converter
unit, and drive unit.

2kW orless : FR-BSFO1 (for the wire size of 3.5mm? (AWG12) or less)

3.5kW or more: FR-BLF (for the wire size of 5.5mm? (AWG10) or less)

4.5.2 Precautions

(1) When the line noise filter is used for the main circuit power side in the servo amplifier (converter unit), the
effect of the filters is produced as the number of passes increases. The appropriate number of passage is
four times.

(2) When using the line noise filter for the cable connected to the servo amplifier power output, pass through
four times or less.

(3) Do not pass the earth wire through the line noise filter. Doing so may result in reducing the effect.

(4) Place the line noise filter as close to the servo amplifier as possible so that the effect of suppressing noises
can increase.

(5) The line noise filter can be also used not only for the cables connected to the main circuit power supply in
the servo amplifier (converter unit) or the cables connected to the servo amplifier power output but also the
servo motor brake cable, encoder cable, and control signal cable. Pass through four times or less in this
case. However, prevent the line noise filter from damaging the servo amplifier, converter unit, drive unit,
and/or servo motor in considering the flexing life of the encoder cable.
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4.6 Surge protector

POINT

* When you use a recommended EMC filter for a 400V class servo amplifier, the
surge protector is not necessary.

To prevent damage due to the applied surge to the AC power supply line (lightning, sparks, etc.), connect the
following surge protector (Okaya Electric Industries) to the main circuit power supply (L4, L2, and Ls).

(a) For MR-J4 series

Max. continuous
operating

DC breakdown

Voltage

Normal discharge

Max. discharge

Surge current life

Surge protector model .
voltage protection level | current 8/20Us current 8/20U4's 8/201s-1000A
Voltage 50/60Hz
Approx. 300
RSPD-250-U4 3AC 250V 700V=*25% 1300V 2500A 5000A times
(b) For MR-JN * MR-J3W = MR-J3 = MR-J2-Super series
o Maximum . . Surge
Circuit voltage L Surge immunity . . .
Surge protector model allowable circuit | Clamp voltage compression Static capacity
50/60Hz 8/20Us
voltage 1.2/50U4's
RAV-781BYZ-2 3AC 250V 300V 783V=*+10% 2500A 20kV 75pF
RAV-781BXZ-4 3AC 250V 300V 1700VE10% 2500A 2kV 75pF
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5. CONNECTION EXAMPLE FOR EMC COUNTERMEASURES

5.1 For 22kW or less of 1-axis

,,,,,,,,,,,,,,,,, (Note 1)
| Cabinet: Section 3.2(1), (2), (3). (4)_
,,,,,,,,, (Note 1)
| EMC filter: Section 4.2]
s L1, L2, Ls (Note 1)
| | urge . Magnetic | /¢, | | rZTTTTT-TT--=n
@ protector Filter congt]actor U Vv,W @l Cable clamp ‘
@ : Section 3. 4(1) 4.4
5y 4 | e T T T
- L11, L21 L—(Note 3) (Note 1)
(Note 4) Cableclamp |
Section 3.4(2), 4. 4
24VDC ,EK,Z:’,’,:’,’,:’ ~
@ (Note 2) - :f [ &)
,,,,, (Notet) = (Note) “L
' Noise filter ! ! Cable clamp ! uvw
| : Section 4.1 | | - Section 3.4(3), 4.4 | Encoder| gorvo motor
N .
@
Filter Controller =
(Note 20 s
T @ -axis
® P Servo amplifier
(Note 2)
Option I B =1
S— Oy (TR
| Cable clamp !
: Section 3.4(4), 4.4 |
P,C
I E—— —
=1 ] . (Note1)
1__ | Cable clamp I
| T @ Section 3.4(5), |
| 44 |
S | T
i w
|
J |
77777777777 (Note 1) | (Note 2) |
| Cabinet ! } |
| : Section 3.2(1), (2), (3), , I |
G R Controller, |- ____| __ (Note 2), :
7 etc. I_J\ r,,,,,,,,,,(likitgj)j !
S ; Cable clamp ! }
| : Section 3.4(3)-2), 4.4 |
,,,,,,,,,,,,,, |
|
Regenerative [
option o ——
(-—+) (Note 1)
@ P
Cable clamp

Note 1. Specific EMC countermeasures are shown as. _ _

3. Shielded cables or conduits are shown [ —
4. When the control circuit power supply (L11 - L21) of the servo amplifier is 24VDC, connect AC/DC power supply.



5. CONNECTION EXAMPLE FOR EMC COUNTERMEASURES

5.2 For 1kW or less of multi axis

,,,,,,,,,,,,,,,,, (Note 1)
I Cabinet: Section 3. 2(1), (2), (3), 4) !
o ooneh SEEOn 2 L 1 L
,,,,,,,,, (Note 1)
|EMC filter: Section 4.2
A
s L1, L2, Ls (Note 1)
[ | urge . Magnetic | _ //, | | | iZ7 T T----~-n
@ protector Filter con%actor U,V,W @ | | Cable clamp !
) !—)4/ - Sec ‘gcin73747(17)7{{ !
L11Y L21 M(Note 3) 77777777 ([\‘9'[?])
| Cable clamp !
Section 3.4(2), 4 4
24VDC ,EE{,L:*:::;:* ‘
o (Note 2) ! ﬁ [ @
o Meen T (Note 1) oL
' Noise filter ! ! Cable clamp ! uvw
1 : Section 4.1 l 1 : Secion 3.4(3), 4.4 l Encoder Servo motor
s ®
i Controll U R R (Note 1)
Filter , ontroller sexglg:qmlsiﬁer UV WO ‘rCabIe K
@ @ (Nzte 4) ’_/ Sectlon 3 4(1) 4.4
(Note 2) (Note 3) (Note 1)
Option g - P
Cable clamp
@ Section 3.4(2), 4. 4
® (Note 1) el [ .
ffffffffffffff o
| Cable clamp : (Note 2) ) wﬁ [ @
- Section 3.4(4), 4.4 | o]
uvw
Encoder Servo motor
T @
=1 . (Noen
‘ }C able clamp !
‘ i : Section 3.4(5), |
|oaa !
[l
H |
4 |
77777777777 ( N?t‘fj) ; (Note 2) ;
| Cabinet ! | |
| : Section 3.2(1), (2), (3), ; | |
L ,(, ) J\ Controller, |- ____| __ (Note 2), !
etc. (Note 1) [
@ I—}‘\ (7777,7777,77771‘ |
2 Cable clamp ‘ }
1 : Section 3.4(3)-2), 4.4 |
j
Regeneratwem?iiii?i777777777777777777777J

option
() | N (Note 1)
= ‘ Cable clamp }
\

R

Note 1. Specific EMC countermeasures are shown as. _ _

3. Shielded cables or conduits are ShOWN aS .
4. The figure is for the 2-axis servo amplifier.



5. CONNECTION EXAMPLE FOR EMC COUNTERMEASURES

5.3 For 30kW or more

(Note 1)

,,,,,,,,, (Note 1)
|EMC filter: Section 4.2
Y
L1, L2, L3
|| Surge Filter Magnetic (Note 7) -
protector contactor P2, C (Note 2) Regenerative
S Converter unit ===t 1 option
) Lu, Lot | MR-CR55K(4) (Note 1) /J—‘ ()
MRECESE) | Gaecamy ®
MR-HP55KA4 ! : fictlon 3.4(5),/
24VDC o
< @ N
L+, L— (Note 4) | (Note 2)
(Note 6) | Protection
|| coordination
L+, L— (Note 5) | cable
|
L11, L21 —
avoe —77— | (NE’@J)
(Note 1) = (Note 1) UVW || Cable clamp
7777777777 g SR i A ,_"%‘:Section3.4(1),4.4
] N0|se filter ! ' Cable | . . SR S S
: Section 4.1 | Section 34(3), 4.4 MR DULI4) |
”””” R CTTTTTSSIT T | MR-J3-DUO4)
Filter Controller Sl\jl}Frg-?J;SnjpD“(fllle)r
(Note 6) (Note 1)
Note 2) Cable clamn 1
. CL(, it | Cable clamp !
Option - Section 3. 4(2),
! |
e e L
: Cable clam ‘ == w‘
| : Section 3 4(4) 44, ‘
,,,,,,,,,,,,,, n !
|
|
|
gt |
77777777777 (Note 1) ! (Note 2) :(Note 3)
TSecion 3201, @), @), : 1
, @ Section 3.2(1), (2), (3), ‘
4 j\ Controller, [—_ | (7N70t76727)\ :
ete. [ —__ | (Note 1) |
77777777777777 ”
D i Cable clamp i
: Section 3.4(3)-2), 4.4 ||
,,,,,,,,,,,,,, i
I
l
I
uvw (Note 1) |
Servo motor |Encoder i | Cable 70]5;,.5[) 77777 1 !
Sectlon 3.4(2),44 !
D I: ® Tt TTTTTTo |
________(Note)
| Cable clamp !
! : Section 3.4(1), 4.4 |




5. CONNECTION EXAMPLE FOR EMC COUNTERMEASURES

Note 1. Specific EMC countermeasures are shown as. _ _ ..

3. Shielded cables or conduits are ShOWN aS .

4. The abbreviations of the terminals are P and N for MR-HP30KA or MR-HP55KA4.
5. The abbreviations of the terminals are P and N for MR-J2S-[0(4).

6. Connect the converter unit and drive unit with the provided bus bar.

7. The abbreviation of the terminal is P for MR-HP30KA or MR-HP55KA4.
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