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Safety Precautions

The following explanations are for things that must be observed in order to

prevent harm to people and damage to property.

* Misuses that could result in harm or damage are shown as follows, classified

according to the degree of potential harm or damage.

H Tra

nsportation

A Danger Indicates great possibility of death or serious injury.

uonneg\i/

Do not hold the motor cable, motor shaft or encoder
during transportation.

Failure to observe this instruc-
tion could result in personal
injury or malfunction.

Use the eye bolt of motor for transportation of the
motor only, and never use this for transportation of
the machine.

Using it for transportation of
the machine could result in
personal injury or malfunction.

A Caution Indicates the possibility of injury or property damage.

|
5
7]

tallation

Before transporting, wiring and inspecting the
Product, turn off power and wait for 15 minutes.

Energized circuit will cause elec-
tric shock.

Do not put your hands in the Product during
energizing.

Do not remove the front cover and the terminal
cover.

Energized circuit will cause elec-
tric shock.

Wiring has to be carried out by the qualified and
authorized specialist.

Allowing a person with no ex-
pertise to carry out wiring could
result in electric shock.

Check the wiring to be sure it has been performed
correctry according to the operating instructions.

Incorrect wiring could result
in short circuit, electric shock,
personal injury, etc.

Ground the earth terminal of the motor and driver
without fail.

Floating ground circuit will cause
electric shock.

Do not attempt to carry out wiring or manual
operation with wet hand.

Failure to observe this instruction
could result in electric shock.

Do not subject the Product to water, corrosive or
flammable gases, and combustibles.

Mount the motor, driver and regenerative resistor
on incombustible material such as metal.

Failure to observe this instruction
could result in fire.

Do not touch the rotating portion of the motor
while it is running.

1ebueq W

Failure to observe this instruction
could result in personal injury.

Never attempt to perform modification, dismantle
or repair.

Failure to observe this instruction
could result in fire, electric shock,
personal injury or malfunction.

Provide an appropriable stopping device on the
machine side to secure safety.

A holding brake is not stopping device for
securing safety.

Failure to observe this instruction
could result in personal injury.

Install an emergency stop circuit externally so that
you can stop the operation and shut off the power
immediately.

Failure to observe this instruction
could result in personal injury.

Do not approach to the machine since it may
suddenly restart after the power resumption.
Design the machine to secure the safety for the
operator even at a sudden restart.

Failure to observe this instruction
could result in personal injury.

uonne) \i/

Do not install the Product in any of the following loca-

tions.

« Locations that are subject to vibration or shock that
exceeds product specifications.

« Locations that are subject to dust or iron powder.

- Locations that are subject to water or oil.

« Locations that are subject to direct sunlight.

+ Location that are near the heating elements ; heat-
ers or large size resistors.

Failure to observe this instruc-
tion could result in fire, electric
shock, personal injury.

Do not use cables soaked in water or oil.

Failure to observe this instruc-
tion could result in electric
shock or malfunction.

Do not step on the Product nor place the heavy
object on them.

Failure to observe this instruc-
tion could result in electric
shocks, injuries, malfunctions
or damages.

Do not block the heat dissipating holes or put the
foreign particles into them.

Failure to observe this instruc-
tion could result in fire, electric
shocks or malfunctions.

Observe the specified mounting method and direc-
tion.

Failure to heed this require-
ment will result in malfunction.

Install with the specified clearance between the driver
and the control panel inner surface or other devices.
Do not place any obstacle objects around the motor
or the driver, which block air passage.

Failure to observe this instruc-
tion could result in fire or
malfunctions.

H Wiring

uonne) \i/

Install the circuit breaker (MCCB) absolutely.

Failure to observe this instruc-
tion could result in fire or
electric shock.

Use a power supply within specified voltage.

Failure to observe this instruc-
tion could result in fire or
malfunction.

If stranded wires are used as the cable for power
supply or motor, use rod terminals with insulation
covering.

Failure to observe this instruc-
tion could result in electric
shock or electric leakage..

Do not damage the cables.
Do not subject the cables to excessive force, heavy
object or pinching force.

Failure to observe this instruc-
tion could result in fire or
electric shock.

Never connect the motor directly to the commercial
power supply.

Failure to observe this instruc-
tion could result in fire.




Safety Precautions
H Operation

uonne) W

Test-run the securely fixed motor without loading
to verify normal operation, and then connect it to
the mechanical system.

Failure to observe this instruction
could result in personal injury.

Do not make an extreme gain adjustment.
Do not keep the machine running unstably.

Failure to observe this instruction
could result in personal injury or
machine damage.

Do not touch the motor, heat sink of driver or
regenerative resistor, since they become very hot.

Failure to observe this instruction
could result in burn.

Do not drive the motor with external force.

Failure to observe this instruc-
tion could result in fire, because
dynamic-brake circuit is dam-
aged.

Do not turn on and off the main power of the driver
repeatedly.

Failure to observe this instruction
could result in malfunction, be-
cause internal main power circuit
is damaged by inrush current .

Do not use the built-in brake of motor as braking
to stop the machine running.

Failure to observe this instruction
could result in personal injury or
malfunction.

When any error occurs, remove the cause and
release the error after securing the safety, then
restart.

Failure to observe this instruction
could result in personal injury or
machine damage.

If the driver fails, shut off the power supply.

Allowing large current to continue
to pass could result in fire or
electric shock.

Always keep power disconnected when the power
is not necessary for along time.

Improper operation will cause
personal injury.

H Disposal Precautions

* The Product shall be treated as Industrial Waste when you dispose.
* When you dispose the batteries, observe any applicable regulations or laws
after insulating them with the tape.

H Cautions for Proper Use

I Contents of Name Plate

Model number — Serial Number

e.g.):P22040001N
LA S
Lot number
Month of production

Panasonic AC SERVO DRIVER

Input/output voltage

Model Nlo. MADLNO5SE  Serial No.  P22040001N
INPUT  OUTPUT

Voltage 200-240 V. 0-240 V

Phase  1d:3¢ 30

Number of phase pse 1930 36
Power00OME 9050 Year of production

Rated input/output (Lower 2 digits of AD year)

current
Input/output frequency

Panasonic Industry Co, Ltd. 20220401 —

Manufacture date
e.g.):20220401
Manufacture year Manufacture date
Manufacture month

Serial Number
Panasonic | OV 10 016 Nm e.g.) :P22040001N
ACSERVO MOTOR TEER, css A1) et T L Lot number
S B3

Rated output of |
applicable motor

Model

hl

i -ModelNo. MSMF022L1A2 k
Hated input i B or Gvetioy "1 B Month of production
voltage/current Laaoourur 005 k| > 22000

Year of production
(Lower 2 digits of AD year)

1 RATED FREQ. 250 Hz
[~ RATED REV. 3000 r/min

Rated output

\_\_“

Manufacture date
e.g.) 120220401

Panasonic Industry Co,, Ltd,
Made n Cira

Rated frequency

Rated
rotational speed

Manufacture year | Manufacture date
Manufacture month

* This product is intended to be used with a general industrial product, but not designed or
manufactured to be used in a machine or system that may cause personal death when it is

failed.

* The user is responsible for matching between machine and components in terms of
configuration, dimensions, life expectancy, characteristics, when installing the machine
or changing specification of the machine. The user is also responsible for complying with
applicable laws and regulations.

» We have been making the best effort to ensure the highest quality of the products, however,
application of exceptionally larger external noise disturbance and static electricity, or
failure in input power, wiring and components may result in unexpected action. It is highly
recommended that you make a fail-safe design and secure the safety in the operative
range.




I Installation (Driver)

Installation Place

1) Install the driver in a control panel enclosed in noncombustible material and placed in-
door where the product is not subjected to rain or direct sunlight. The products are not
waterproof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul-
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and low humidity and dust-free place.

5) Vibration-free place.

6) Do not use benzine, thinner, alcohol, acidic cleaner and alkaline cleaner because they
can discolor or damage the exterior case.

Environmental Conditions

ltem Conditions
Ambient temperature | 0 °C to 55 °C (free from freezing)
Ambient humidity 20 % to 85 % RH (free from condensation)

—20 °C to 65 °C (Max.temperature guarantee: 80 °C for 72 hours free

Storage temperature from condensation)

Storage humidity 20 % to 85 % RH (free from condensation)
Vibration Lower than 5.88 m/s? (0.6 G), 10 Hz to 60 Hz
Altitude Lower than 1000 m

Mounting Direction and Spacing

* Reserve enough surrounding space for effective cooling.
« Install fans to provide uniform distribution of temperature in the control panel.
+ D to H frame is provided with a cooling fan at the bottom.
+ Observe the envi-

i- T T
ronmental condi Fan Conirl panei Fan 100 mm
tions of the control [Control panel] or more

panel described in I
the previous page. -

tDirection of air flowing 100 mm
from the internal or more

cooling fan (D to H frame)

I Installation (Motor)

Installation Place

1) Indoors, where the products are not subjected to rain or direct sun beam. The prod-
ucts are not waterproof.

2) Where the products are not subjected to corrosive atmospheres such as hydrogen sul-
fide, sulfurous acid, chlorine, ammonia, sulfur, chloric gas, sulfuric gas, acid, alkaline
and salt and so on, and are free from splash of inflammable gas.

3) Where the motor is free from grinding oil, oil mist, iron powder or chips.

4) Well-ventilated and humid and dust-free place, far apart from the heat source such as
a furnace.

5) Easy-to-access place for inspection and cleaning

6) Vibration-free place.

7) Avoid enclosed place. Motor may get hot in those enclosure and shorten the motor life.

Environmental Conditions

Item Conditions
Ambient temperature 0 °C to 40 °C (free from freezing)
Ambient humidity 20 % to 85 % RH (free from condensation)

—20 °C to 65 °C (Max.temperature guarantee: 80 °C for 72 hours
free from condensation)
Storage humidity 20 % to 85 % RH (free from condensation)
Vibration Motor only Lower than 49 m/s? (5 G) at running, 24.5 m/s? (2.5 G) at stall
Impact Motor only Lower than 98 m/s? (10 G)

P65 . : :
Enclosure (Leadwire type) Except rotating portion of output shaft and leadwire end.

rating

Storage temperature

(Motor only) 1P67 172 Except rotating portion of output shaft and connecting pin part
(Connector type)| of the motor connector and the encoder connector
Altitude Lower than 1000 m

*1 These motors conform to the test conditions specified in EN standards (EN60529, EN60034-5).
Do not use these motors in application where water proof performance is required such as
continuous wash-down operation.

*2 This condition is applied when the connector mounting screw are tightened to the recommended
tightening torque.

You can mount the motor either horizontally or vertically as long as you observe the followings.
1) Horizontal mounting
» Mount the motor with cable outlet facing downward for water/oil countermeasure.
2) Vertical mounting
+ Use the motor with oil seal when mounting the motor with gear reducer to prevent
the reducer oil/grease from entering to the motor.
3) For the dimensions and mass of the product, which are necessary design data of the
mounting section, refer to the dimensional outline drawing on the Operating Instruc-
tions (Overall) or the Delivery Specification.




I Wiring

Power supply

Suitable for use on a circuit capable of delivering not more than 5000 Arms symmetrical
amperes, below the maximum input voltage of the product.

If the short-circuit current of the power supply exceeds this value, install a current limit
device (current limiting fuse, current limiting circuit breaker, transformer, etc.) to limit the
short-circuit current.

Applicable wire and circuit breaker (MCCB)

« For the model not listed on this page, refer to the operation manual or specifications.
+ 200 V type

Circuit ) Wire diameters ) 3 .
Driver model No. Required breaker i . L!se 2'1 copper cablle vx.nth temperature rating of 75 °C or higher.
power (MCCB) | Main circuit |Control circuit Motor
rated current| L1,12,L3 | L1C,L2C U v, W Earth © Brake
MADL[Jo5C ][] 0.28 mmz/
MADLLJ15[]_] |3PPrOX-OSKVA| 0.75 mmz2/ 075mm2/ | 0.75mme | AWG22~
MBDL[J25[(] | approx. 0.9 kVA AWG18 AWG18 AWG18 0.75 mm2/
600 VAC ormore 600 VAC ormore (600 VAC ormore| ~ AWG18
MCDL[I35[J[] | approx. 1.3 kVA 15A 100 VAC o more
MDDL[ 45 (] | approx. 1.8 kVA 20A 2.0 mmz/ 2.0 mm2/ 2.0 mm2/
MDDLLI550J] | approx. 2.3 kVA AWG14 AWG14 AWG14
MEDL[83C][] | approx. 3.8 kVA 30A 600 VAC or more 600 VAC or more 600 VAC or more
MFDLIJA3CIC] | approx. 4.5 kVA 3.5 mm?/ 3.5 mm?/ 3.5 mme/
PP 50A AWG12 oszvam;/ AWG12 AWGT2
MFDLLIB3LIL) | approx. 7.5 kVA 600 VAC or mote | 33 G o morel 800 VAC or more | 600 VAC or more
8.0 mm2/ 14 mm2/ 8.0 mmz/ 0.75 mma/
MGDLIC3CIC] | approx. 11 kVA 60 A AWGS AWG6 AWGS AWG18
600 VAC or more 600 VAC or more|600 VAC or more| 100 VAC or more
22 mm2/ 22 mm2/ 22 mm2/
MHDLLIE3[I] | approx. 20 kVA 125A AWG4 AWG4 AWG4
600 VAC ormore 600 VAC or more|600 VAC or more
38 mm2/ 38 mm2/ 38 mmz/
MHDLLCIF3[J[] | approx. 28 kVA 175A AWG2 AWG2 AWG2
600 VAC ormore 600 VAC or more|600 VAC or more
+ 400 V type
Circuit Wire diameters 3
Driver model No. Required breaker i o U_se :_a\ copper caple wnh temperature rating of 75 °C or higher.
power (MCCB) | Main circuit |Control circuit Motor
rated current| 11,12,13 | L1G,12C | UV, W Earth @ EES
MDDL[ 441 | approx. 1.2 kVA 2.0 mmz/ 2.0 mm2/ 2.0 mmz2/
MDDL[ 5411 | approx. 1.8 kVA 10A AWG14 AWG14 AWG14
MDDL64(1] | approx. 2.3 kVA 600 VAC or more O.A5V2\IanZT)2/ 600 VAC or more|600 VAC or more
MEDL[J841[] | approx. 3.8 kVA 15A 3.5mm?/ 100 VAC ormore| 3-8 mMM2/ 3.5 mmz2/
MFDLJA4[[] | approx. 4.5 kVA 30A AWG12 AWG12 AWG12
MFDLLIB4LJ[] | approx. 7.5 kVA 600 VAC or more 600 VAC ormore 600 VAC or more
5.5 mm2/ 5.5 mm2/ 55mmz/ | 0.75mmz/
MGDL[JC4[][] | approx. 11 kVA 30A AWG10 AWG10 AWG10 AWG18
600 VAC or more 600 VAC or more| 600 VAC or more| 100 VAC or more
14 mmz2/ 0.75 mm2/ 14 mm2/ 14 mm2/
MHDLIE4[][] | approx. 20 kVA 60 A AWG6 AWG18 AWG6 AWG6
600 VAC ormore|100 VAC or more| 600 VAC or more|600 VAC or more
22 mmz/ 22 mmz/ 22 mm2/
MHDLLCIF4[[] | approx. 28 kVA 100A AWG4 AWG4 AWG4
600 VAC or more 600 VAC or more|600 VAC or more

l Wiring

Wiring method to connector

« For single wire (Please obey the length in figure.)
« For stranded wires

8 mmto 9 mm
<—>‘

(Ferrules must be used as illustrated below).

Example: Ferrules with plastic insulating sleeve (Al series, Phoenix Contact, Ltd.)

1) Peel off the sheath so that the conductor portion of the )
cable will protrude from the tip of the ferrule. (It should

protrude 1 mm or more from the ferrule.)
2) Insert the cable into the ferrule and crimp it with an
appropriate crimping tool.

3) After crimping, cut off the cable conductor portion protruding |@

from the ferrule.

(The allowable protruding length after cutting should be 0

mm to 0.5 mm.)

A>B ‘A‘

1 mm or more

» Part No. of the crimping tool: CRIMPFOX U-D66 (1204436) Available from Phoenix Contact, Ltd.

Examples: Nylon-insulated ferrule (NTUB series, J.S.T. Mfg. Co., Ltd.)
Vinyl-insulated ferrule (VTUB series, J.S.T. Mfg. Co., Ltd.)

1) Peel off the sheath of the cable conductor portion to the

length equal to that of sheath on the ferrule.
2) Insert the cable into the ferrule and crimp it with an
appropriate crimping tool.
+ Part No. of the crimping tool:
YNT-1614 Available from J.S.T. Mfg. Co., Ltd

@D A=B As<B+C

c

B
—_—
==

\‘

Crimp terminal and fastening torque

« For the model not listed on this page, refer to the operation manual or specifications.
[l Crimp terminal for earth and fastening torque (connector type models)

Earth

Driver model No.

Crimp terminal Fastening torque

MADLOOOOO

“A:Ato E Screw: M4

0.7N°-mto 0.8 N-m

Il Crimp terminal for terminal block and fastening t

orque (terminal block type models)

Main circuit terminal, Earth

Driver model No. L1,L2,13,P,N,RB, U, V, W, ®

Control power supply terminal
L1C, L2C

Crimp terminal Fastening torque Crimp terminal Fastening torque
MFDLLASLIL 18 g‘n’v“aHer . . . 13 g'r;xna\\e . B .
MFDLOIB3] E@ o Screw: M5 | 1.8 N-mto 2.0 N-m E@ oaler Screw: M5 | 1.8 N-mto 2.0 N'm
MFDLLIA4L[] 10 mm Connection to exclusive

or smaller : . . —
MFDL B4 ][] @\M Screw:M5 | 1.8N-mto2.0N'm connector

12 mm 7. mm
MGDL[IC3[] E@ °';ga“ef Screw: M5 | 2.0N-mto 2.4 N'm E@ °’;gaHer Screw: M3 | 0.4N-mt0 0.6 N-m

12 m Connection to exclusive

or smaller B . . J—
MGDLLIC4[][] E@ S Screw: M5 | 20N-mto2.4 N-m connector
MHDLCIE3[][]
m:gtggig% E§313§§a\\sr Screw: M6 | 25N-mto3.0N-m E@ﬁf’g‘a”e’ Screw: M4 | 0.7N-mto 1.0N-m
MHDLLCIF4[C]




I Conformance to international standards

Conformance to EMC Directives

- The servo driver and motor are not designed for use in residential areas and not intended to
be used on a low-voltage public network which supplies domestic premises. Radio frequency
interference is expected if used on such a network.

- For conformity to EMC Directive, use the noise filter, surge absorber and ferrite core.

Select those devices according to the operating instructions.

- In order for the machine to conform to the EMC Directives, it is necessary to examine the

machine incorporating our serves.

Il Authorized Representative in EU
Panasonic Marketing Europe GmbH
Panasonic Testing Centre

Winsbergring 15, 22525 Hamburg, Germany

Il Authorized Representative in UK
Panasonic UK, a branch of Panasonic Marketing Europe GmbH,
Maxis 2, Western Road, Bracknell, Berkshire, RG12 1RT

Conformance to Low Voltage Directives

- Use the driver in an environment of Over Voltage Category 1T and Pollution Degree 2
prescribed in IEC60664-1.

- Make sure to install a circuit breaker (MCCB) or fuse which should be IEC Standard and UL
listed.

- For external power supply for the signal I/O circuit, use a DC24V power supply device with
double insulation or reinforced insulation.

Conformance to UL/CSA Standards

1) Installation Conditions
- Use the driver in an environment of Pollution Degree 2 prescribed in IEC60664-1.
- Make sure to install a circuit breaker (MCCB) or fuse which should be UL listed.
- Use copper wires that withstand 75 °C.
2) Short Circuit Current Rating
- The servo driver is suitable for use on a circuit capable of delivering not more than
5000 Arms symmetrical amperes, below the maximum input voltage of the product.
3) Brunch Circuit Protection
- Brunch circuit protection must be provided in accordance with the National Electrical Code
and any additional local codes.
4) Overload Protection, Over-temperature Protection
- Overload protective function will be activated when the effective current exceeds
115 % or more than the rated current based on the time characteristics.
- Motor over-temperature protection is not provided and is provided at the final installation upon
required by the NEC.

. Conformance to international standards |

Information related to the Radio Waves Act (South Korea)

This servo driver is a Class A Commercial Electromagnetic radio wave generator not designed
for home use. The use and distributor should be aware of this fact.
AF 7171 (B5-& FESA7IAA) o] 71715 458 (A F) AATA G771 24 e 2} =
AHgARE o) B FelatAly] vhate b ele] Aol Abgshe A Ao ).
( t“¢71% : Servo Driver )

Il Wiring Diagram

100 V/200 V Metallic control box
Power Ferite core Driver
suppY Residual Ci \ )'(-1
| | Residual _| ircuit |_ Noise filter i
current breaker D By tg xg [ Ferite core
deéice 5 3 v
(RCD) D ¥
O Li1C w H
Sur L2c = I
ge e
absorber Ferite core x6 D)
X
@ Ferite core
X4
Insulated power supply
L@ forinterface *— Ferite core
D Controller
— Ground (PE)
400 V Metallic control box
Power Ferite core Driver
2| [esiduar | [© P
| | Residual ircuit Noise filter y
current breaker D se 0 tg xg | Ferite core
device 5 uls A
v iO——i
(RCD) Insulated 24V w :
absorber Ferite core X6 D
@ a Ferite core
Insulated power supply
To) for interface ¥~ Ferite core
@ Controller
— Ground (PE)
- B10 —



I Maintenance and Inspections I Repair and Technical information

Inspection ltems

Perform the daily and periodical inspection as per the items below. « Consult to a dealer from whom you have purchased the product for details of repair.

- When the product is incorporated to the machine or equipment you have purchased,
Type Cycles Items to be inspected . .
- — - - consult to the manufacturer or the dealer of the machine or equipment.
» Ambient temperature, humidity, speck, dust or foreign object
+ Abnormal vibration and noise Contact us
+ Main circuit voltage
+ Odor « If you have any questions, please contact the seller of the product (Sales office or
. Dally' Daily » Lint or other particles a.t air holes ] Distributor).
inspection » Cleanness at front portion of the driver and connector
- Damage of the cables Technical information
+ Loose connection or misalignment between the motor and
machine or equipment * The information of Open Source Software (OSS) is described in the Technical
+ Pinching of foreign object at the load references of the products which use OSS.
o + Loose tightening Technical information of this product (Operating Instructions, Specifications, Technical
.P erlodl_cal Annual | Trace of overheat . References, CAD data) can be downloaded from the following web site.
inspection + Damage to the terminal block . . )
. Loose fasteners on terminal block industrial.panasonic.com/ac/e/

Guideline for Parts Replacement

Standard replacement cycles

Product Component (hour) Note
Smoothing condenser Approx. 5 years
Cooling fan 2103 years

(10000 to 30000 hours)

Aluminum electrolytic

capacitor (on PCB) Approx. 5 years

Driver
Rush current Approx. 100000 times
preventive relay (depending on working condition)
- These hours or cycles
Rush current ( éo‘eppégéinzogg(\)’vtgpk?: are reference.
preventive resistor P 9.0 9 When you experience
condition)
any error, replace-
Bearing 3to 5 years ment is required even
(20000 to 30000 hours) before this standard
Oil seal 5000 hours replacement cycle.
3to 5 years
Motor Encoder (20000 o 30000 hours)
Life time varies depending on
working conditions.
Battery

Refer to the Operating Instruc-
tions attached to the battery for
absolute encoder.

for absolute encoder

- Bi1 — - B12 —
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