Changes for the Better
z MITSUBISHI
ELECTRIC

CNC

MELDAS AC SERVO/SPINDLE
MDS-C1 Series

SPECIFICATIONS MANUAL

——

~~

AAELDé

BNP-C3040E(ENG)



MELDAS is a registered trademark of Mitsubishi Electric Corporation.
Other company and product names that appear in this manual are trademarks or registered
trademarks of their respective companies.



Introduction

Thank you for selecting the Mitsubishi numerical control unit.

This instruction manual describes the handling and caution points for using this AC
servo/spindle.

Incorrect handling may lead to unforeseen accidents, so always read this instruction
manual thoroughly to ensure correct usage.

Make sure that this instruction manual is delivered to the end user.

Always store this manual in a safe place.

All specifications for the MDS-C1 Series are described in this manual. However, each
CNC may not be provided with all specifications, so refer to the specifications for the
CNC on hand before starting use.

Notes on Reading This Manual

(1) Since the description of this specification manual deals with NC in general, for the
specifications of individual machine tools, refer to the manuals issued by the
respective machine manufacturers. The "restrictions" and "available functions"
described in the manuals issued by the machine manufacturers have precedence
to those in this manual.

(2) This manual describes as many special operations as possible, but it should be
kept in mind that items not mentioned in this manual cannot be performed.



Precautions for safety

Please read this manual and auxiliary documents before starting installation, operation,
maintenance or inspection to ensure correct usage. Thoroughly understand the device, safety
information and precautions before starting operation.

The safety precautions in this instruction manual are ranked as "WARNING" and "CAUTION".

When there is a potential risk of fatal or serious injuries if
A DANGER handling is mistaken.

When operator could be fatally or seriously injured if handling
A WARNING is mistaken.

ﬁ CAUTION When a dangerous situation may occur if handling is mistaken
leading to medium or minor injuries, or physical damage.

Note that some items described as A CAUTION | may lead to major results depending on
the situation. In any case, important information that must be observed is described.

The numeric control unit is configured of the control unit, operation board, servo drive unit,
spindle drive unit, power supply, servomotor and spindle motor, etc.

In this section "Precautions for safety", the following items are generically called the "motor".
» Servomotor
* Spindle motor

In this section "Precautions for safety", the following items are generically called the "unit".
* Servo drive unit
« Spindle drive unit
» Power supply unit
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ctric shock prevention

Do not open the front cover while the power is ON or during operation. Failure to observe this
could lead to electric shocks.

Do not operate the unit with the front cover removed. The high voltage terminals and charged
sections will be exposed, and can cause electric shocks.

Do not remove the front cover even when the power is OFF unless carrying out wiring work or
periodic inspections. The inside of the servo drive units is charged, and can cause electric
shocks.

Wait at least 15 minutes after turning the power OFF before starting wiring, maintenance or
inspections. Failure to observe this could lead to electric shocks.

Ground the servo drive unit and servomotor with Class C (former class 3) grounding or
higher.

Wiring, maintenance and inspection work must be done by a qualified technician.

Wire the servo drive unit and servomotor after installation. Failure to observe this could lead
to electric shocks.

Do not touch the switches with wet hands. Failure to observe this could lead to electric
shocks.

Do not damage, apply forcible stress, place heavy items on the cables or get them caught.
Failure to observe this could lead to electric shocks.
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ire prevention

Install the servo drive units, servomotors and regenerative resistor on noncombustible
material. Direct installation on combustible material or near combustible materials could lead
to fires.

Shut off the power on the servo drive unit side if the servo drive unit fails. Fires could be
caused if a large current continues to flow.

When using a regenerative resistor, provide a sequence that shuts off the power with the
regenerative resistor's error signal. The regenerative resistor could abnormally overheat and
cause a fire due to a fault in the regenerative transistor, etc.

The battery unit could heat up, ignite or rupture if submerged in water, or if the poles are
incorrectly wired.

2. Injury prevention
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Do not apply a voltage other than that specified in Instruction Manual on each terminal.
Failure to observe this item could lead to ruptures or damage, etc.

Do not mistake the terminal connections. Failure to observe this item could lead to ruptures or
damage, etc.

Do not mistake the polarity (®, ©). Failure to observe this item could lead to ruptures or
damage, etc.

The servo drive unit's fins, regenerative resistor and servomotor, etc., may reach high
temperatures while the power is ON, and may remain hot for some time after the power is
turned OFF. Touching these parts could result in burns.
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3. Various precautions
Observe the following precautions. Incorrect handling of the unit could lead to faults, injuries and
electric shocks, etc.

(1) Transportation and installation
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Correctly transport the product according to its weight.

Use the servomotor's hanging bolts only when transporting the servomotor. Do not transport
the servomotor when it is installed on the machine.

Do not stack the products above the tolerable number.

Do not hold the cables, axis or detector when transporting the servomotor.

Do not hold the connected wires or cables when transporting the servo drive units.

Do not hold the front cover when transporting the servo drive units. The unit could drop.
Follow this Instruction Manual and install in a place where the weight can be borne.

Do not get on top of or place heavy objects on the unit.

Always observe the installation directions.

Secure the specified distance between the servo drive unit and control panel's inner wall, and
between other devices.

Do not install or run a servo drive unit or servomotor that is damaged or missing parts.

Do not block the intake or exhaust ports of the servomotor provided with a cooling fan.

Do not let foreign objects enter the servo drive units or servomotors. In particular, if
conductive objects such as screws or metal chips, etc., or combustible materials such as oil

enter, rupture or breakage could occur.

The servo drive units and servomotors are precision devices, so do not drop them or apply
strong impacts to them.
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A Store and use the units under the following environment conditions.

. Conditions
Environment - -
Servo drive unit Servomotor
Ambient temperature 0°C to +55°C (with no freezing) | 0°C to +40°C (with no freezing)
Ambient humidit 90%RH or less 80%RH or less
y (with no dew condensation) (with no dew condensation)
Storage temperature —15°C to +70°C
Storage humidity 90%RH or less (with no dew condensation)
Indoors (where unit is not subject to direct sunlight),
Atmosphere . : ; L
with no corrosive gas, combustible gas, oil mist, or dust
Altitude 1,000m or less above sea level
Vibration 4.9m/s* (0.5G) or less Follows each specifications
manual

S

Securely fix the servomotor to the machine. Insufficient fixing could lead to the servomotor
slipping off during operation.

Always install the servomotor with reduction gear in the designated direction. Failure to do
so could lead to oil leaks.

Structure the rotary sections of the servomotor so that it can never be touched during
operation. Install a cover, etc., on the shatft.

When installing a coupling to a servomotor shaft end, do not apply an impact by
hammering, etc. The detector could be damaged.

Do not apply a load exceeding the tolerable load onto the servomotor shaft. The shaft
could break.

Store the motor in the package box.
When inserting the shaft into the built-in IPM motor, do not heat the rotor higher than
130°C. The magnet could be demagnetized, and the specifications characteristics will not

be ensured.

If the unit has been stored for a long time, always check the operation before starting
actual operation. Please contact the Service Center or Service Station.
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(2) Wiring
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Correctly and securely perform the wiring. Failure to do so could lead to runaway of the
servomotor.

Do not install a condensing capacitor, surge absorber or radio noise filter on the output side
of the servo drive unit.

Correctly connect the output side (terminals U, V, W). Failure to do so could lead to abnormal
operation of the servomotor.

Do not directly connect a commercial
power supply to the servomotor. Failure

. . Servodrive unit Servodrive unit
to observe this could result in a fault.
CcOoM COM

(24vDC) (24vDC)
When using an inductive load such as a
relay, always connect a diode as a

. Control output RA Control output @

noise measure parallel to the load. signal signal

When using a capacitance load such as a lamp, always connect a protective resistor as a
noise measure serial to the load.

Do not reverse the direction of a diode which connect to a DC relay for the control output
signals to suppress a surge. Connecting it backwards could cause the drive unit to
malfunction so that signals are not output, and emergency stop and other safety circuits are
inoperable.

Do not connect/disconnect the cables connected between the units while the power is ON.

Securely tighten the cable connector fixing screw or fixing mechanism. An insecure fixing
could cause the cable to fall off while the power is ON.

When using a shielded cable instructed in the connection manual, always ground the cable
with a cable clamp, etc.

Always separate the signals wires from the drive wire and power line.

Use wires and cables that have a wire diameter, heat resistance and flexibility that conforms
to the system.

Vi
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(3) Trial operation and adjustment
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Check and adjust each program and parameter before starting operation. Failure to do so
could lead to unforeseen operation of the machine.

Do not make remarkable adjustments and changes as the operation could become unstable.

(4) Usage methods
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Install an external emergency stop circuit so that the operation can be stopped and power
shut off immediately.

Turn the power OFF immediately if smoke, abnormal noise or odors are generated from the
servo drive unit or servomotor.

Unqualified persons must not disassemble or repair the unit.

Never make modifications.

Reduce magnetic damage by installing a noise filter. The electronic devices used near the
servo drive unit could be affected by magnetic noise.

Use the servo drive unit, servomotor and regenerative resistor with the designated
combination. Failure to do so could lead to fires or trouble.

The brake (magnetic brake) assembled into the servomotor are for holding, and must not be
used for normal braking.

There may be cases when holding is not possible due to the magnetic brake's life or the
machine construction (when ball screw and servomotor are coupled via a timing belt, etc.).
Install a stop device to ensure safety on the machine side.

After changing the programs/parameters or after maintenance and inspection, always test the
operation before starting actual operation.

Do not enter the movable range of the machine during automatic operation. Never place body
parts near or touch the spindle during rotation.

Follow the power supply specification conditions given in the separate specifications manual
for the power (input voltage, input frequency, tolerable sudden power failure time, etc.).

Set all bits to "0" if they are indicated as not used or empty in the explanation on the bits.

Do not use the dynamic brakes except during the emergency stop. Continuous use of the
dynamic brakes could result in brake damage.

If a breaker is shared by several power supply units, the breaker may not activate when a
short-circuit fault occurs in a small capacity unit. This is dangerous, so hever share the
breakers.

Vii
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(5) Troubleshooting
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If a hazardous situation is predicted during power failure or product trouble, use a servomotor
with magnetic brakes or install an external brake mechanism.

Use a double circuit configuration Shut off with the servomotor Shut off with NC brake
that allows the operation circuit for brake control output. control PLC output.
the magnetic brakes to be operated Servomotor MEBR EMG

even by the external emergency _ T

stop signal. Magnetic

brake

Always turn the input power OFF when an alarm occurs.

Never go near the machine after restoring the power after a power failure, as the machine
could start suddenly. (Design the machine so that personal safety can be ensured even if the
machine starts suddenly.)

(6) Maintenance, inspection and part replacement
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Always carry out maintenance and inspection after backing up the servo drive unit's programs
or parameters.

The capacity of the electrolytic capacitor will drop over time. To prevent secondary disasters
due to failures, replacing this part every five years when used under a normal environment is
recommended. Contact the Service Center or Service Station for replacement.

Do not perform a megger test (insulation resistance measurement) during inspections.

If the battery low warning is issued, save the machining programs, tool data and parameters
with an input/output unit, and then replace the battery.

Do not short circuit, charge, overheat, incinerate or disassemble the battery.

(7) Disposal
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Dispose of this unit as general industrial waste. Note that MDS Series unit with a heat
dissipating fin protruding from the back of the unit contains substitute Freon. Do not dispose
of this type of unit as general industrial waste. Always return to the Service Center or Service
Station.

Do not disassemble the servo drive unit or servomotor parts.

Dispose of the battery according to local laws.

(8) General precautions

The drawings given in this Specifications and Maintenance Instruction Manual show the covers and
safety partitions, etc., removed to provide a clearer explanation. Always return the covers or partitions
to their respective places before starting operation, and always follow the instructions given in this

manual.

viii
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1-1 Servo/spindle drive system configuration

1-1-1 System configuration

1-axis servo drive 2-axis servo drive Spindle drive unit Power supply unit Battery unit
unit unit (MDS-C1-SP) (MDS-C1-CV) (MDS-A-BT)
(MDS-C1-V1) (MDS-C1-V2)

il

Connect a
terminator when the
battery unit is not
used.

Breaker
or
fuse

(Note)
Prepared by
user

\ To 2nd and 3rd

axis servo

Contactor
(Note)
Prepared by
user

AC reactor
(B-AL)
—
=[]
Servomotor Spindle motor
NFB
i i O) O) O) (Note)
I_U o/ O/ O Prepared by
user

Linear scale
(for full closed control)
(Note) Prepared by user

Magnesensor or spindle side detector

3-phase 200VAC power supply
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1-1-2 Unit outline type

[+

W:60

Wiring allowance at front: 50mm
A0 type does not have fins

Unltt;gjgllne AO Al A2
Fin Fin
D:200 D:260 L . —
Zin D:220 ZV
2
2 A
Outline H:380 H:380 1:380
dimensions ’ ’
[mm]

[+

W:60
Wiring allowance at front: 50mm

15mm

Required ventilation space at back:

[+

W:60

Wiring allowance at front: 50mm
Heat radiation allowance at back:
15mm

Heat dissipa-

In-panel heat radiation

Heat radiated outside panel

Heat radiated outside panel

«

W:90

Wiring allowance at front: 50mm
Required ventilation space at back:
15mm

tion method (forced wind cooling) (natural air cooling)
Unit outline B1 c1 D1/D2

type

Fin Fin Fin
D:260 yA— D:260 D:260
2V 2V 1263 zy
A 4 4
_Outline H:380 H:380 H:380

dimensions

[mm]

«

W:120
Wiring allowance at front: 50mm

15mm

Required ventilation space at back:

«

W:150
Wiring allowance at front: 50mm
Required ventilation space at back:
15mm (D2: 12mm)

Heat dissipa-
tion method

Heat radiated outside panel
(forced wind cooling)

Heat radiated outside panel

(forced wind cooling)

Heat radiated outside panel
(forced wind cooling)

(Note) Refer to "Appendix 1 Outline dimension drawings" for detailed outline drawings.

(For customers switching from MDS-A/B Series)

The MDS-C1 Series incorporates a highly efficient heat dissipating structure, so the depth of the fin
section is smaller than the MDS-A/B Series. Units with an "S" at the end of the type have a smaller unit
width than the MDS-A/B Series.
When designing the control panel with these unit outline dimensions, it may not be possible to mount the
conventional drive unit.
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1-2 Explanation of type

1-2-1 Servomotor type

Motor series

Rated output capacity

Type

HC Series (Note 1)

0.5kW to 9.0kW

HC52, HC102, HC152, HC202, HC352, HC452,
HC702, HC902

0.5kW to 7.0kw

HC53, HC103, HC153, HC203, HC353, HC453,
HC703

HCOR Series (Note 1)

1.0kW to 5.0kW

HC103R, HC153R, HC203R, HC353R, HC503R

HALON Series (Note 2, 3)

0.05kW to 0.45kW

HAO53N, HA13N, HA23N, HA33N

HA-LF Series (Note 1)

11kW to 15kW

HA-LF11K2-S8, HA-LF15K2-S8

(Note 1) The standard type complied with EN Standards and UL Standards.
(Note 2) The standard type complied with EN Standards.
(Note 3) Rated output capacity 0.5kW to 9kW motors are available with the HACIN Series.
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(1) HC, HCOR Series

Motor type —— |

Rated output — |
Rated rotation speed—p»|
Serial NO.————p»

( AMITSUBISHI

AC SERVO MOTOR

HC102S
INPUT 3AC 123V _6.0A

HC o J[e][o][e]

ROTARY ENCODER OSA104S2
8

SER. X X X X X X X X X X X DATE 9809
(A YOO 010 A
Al MITS! ’\II‘SHIE\F\‘E‘]CATF;_{?‘ CORP. A

4—Detector type

OUTPUT 1kW IEC34-1 1994 . Serial No.
SPEED 2000r/min
SERNO.XXXXXXXXX DATE 98-9
MITSUBISHI ELECTRIC .
\__MADE IN JAPAN Detector rating nameplate
Motor rating nameplate
:
(5) Detector
Sym- Detection ’
bol method Resolution Detector type
E42 100,000p/rev OSE104S2
Incremental
E51 1,000,000p/rev OSE105S2
A42 » 100,000p/rev OSA104S2
Absolute position
A51 1,000,000p/rev OSA105S2

(4) Protective structure

Sym- Protective
bol structure

None IP65
W P67

(3) Shaft end structure

Sym- Shaft end
bol structure
S Straight
T Taper
(2) Magnetic brakes
Sym- .
bol Magnetic brakes
None None
B With magnetic
brakes

and higher capacities.

(1) Rated output and rated rotation speed

(Note) HCOR has only IP65 compliance.

(Note) Only the straight type is available for the HCO
2kW and higher capacities and HCOR 3.5kW

HCO Series HCOR Series
Rating 2000r/min Rating 3000r/min Rating 3000r/min

Sg(r)‘r:- Rated output Sg/g:- Rated output Sg(r)‘r;- Rated output

52 0.5kW 53 0.5kwW 103R 1.0kW
102 1.0kW 103 1.0kwW 153R 1.5kW
152 1.5kwW 153 1.5kwW 203R 2.0kwW
202 2.0kW 203 2.0kW 353R 3.5kW
352 3.5kW 353 3.5kwW 503R 5.0kw
452 4.5kwW 453 4.5kW

702 7.0kwW 703 7.0kW

902 9.0kW
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(2) HADON Series

MITSUBISHI __ SERVO MOTOR ASSY
Motor type ——— | TYPE HA23NBS-A42

Rated output —{ MOTOR _0.3kW 3000r/min
Detector ———————p»| ENCODER ABS 100000p/rev

Serial NO——— | SERIALZXXXXXXXXXXX  DATE 9706
MITSUBISHI ELECTRIC CORPORATION JAPAN

A A

Rating nameplate

HA [ w |N[e][]|e] -

(5) Detector
Sym- Detection .
bol method Resolution Detector type
E42 100,000p/rev OSE104S
Incremental
E51 1,000,000p/rev OSE105S
A42 " 100,000p/rev OSA104S
Absolute position
A51 1,000,000p/rev OSA105S
(4) Protective structure
Sym- Protective
bol structure
None IP54
D5 IP65
(3) Shaft end structure
Sym- Shaft end (Note) Only the straight type is available for
bol structure HAO53N and 13N.
S Straight
T Taper
(2) Magnetic brakes
Sym- .
bol Magnetic brakes
None None
B With magnetic
brakes

(1) Rated output and rated rotation speed
Rating 3000r/min

Sg/(r;lm— Rated output
053 0.05kwW
13 0.1kW
23 0.3kwW
33 0.45kW
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(3) HA-LFO Series

HA-LF

Motor type —————>|

MITSUBISHI SERVO MOTOR ASSY
TYPE HA-LF11K2-A42

MOTOR  11kW 2000r/min

Rated output —
Detector —————»

ENCODER ABS 100000p/rev

Serial No. ————¥

SERIAL# XXXXXXXXXXX DATE 9706

MITSUBISHI ELECTRIC CORPORATION JAPAN

A A

-S8-

Rating nameplate

(3) Detector

Detection :
method Resolution Detector type

E42 100,000p/rev OSE104S1

Incremental
E51 1,000,000p/rev OSE105S1
A42 . 100,000p/rev OSA104S1

Absolute position

A51 1,000,000p/rev OSA105S1

(2) Magnetic brakes

Sym- .
bol Magnetic brakes
None None
B With magnetic
brakes

Rating 2000r/min

Sym-
Rated output
bol
11K2 11kw
15K2 15kW

(Note 1) The protection structure is equivalent to 1P44.
(Note 2) Only the straight type shaft end is available.

(1) Rated output and rated rotation speed
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1-2-2 Servo drive unit type

Motor type —— >
Rated input ——————® INPUT 4A" DC270-311V
Rated output ——————| OUTPUT 3.4A 3PH 155V 0-240Hz

Current state —————B 5w BNDXXXXXXXXX HIW VER. *
: >
Serial No.

MDS-C1-[ o |

SERVO DRIVE UNIT

MITSUBISHI
TYPE MDS-C1-V1-05

POWER 0.5kW
0.2A 1PH 200-230V 50/60Hz
MANUAL# BNP-C3040

ERIAL# XXXXXXXXXXX _DATE

0/01
MITSUBISHI ELECTRIC CORPORATION JAPAN

ERha S T s S S S T A R A

Rating nameplate

1-axis servo drive unit

Compatible motor

@) xzteor céj\i?a_ Outline HAON HCO HCOR HA-LF
MDS-Cl- (kV\)//) (W|dth) 053: 13 §{ 23 { 33 | 52 53 :102 ;103 : 152 : 153 : 202 : 203 : 352 ; 353 ; 452 : 453 ; 702 : 703 : 902 | 103 : 153 ; 203 : 353 ; 503 |11K2:15K2
V1-01 0.1 ®: 0
V1-03 0.3 A0 o0
V1-05 0.5 | (60mm) o0
V1-10 1.0 o:0 [ 3 )
V1-20 2.0 AL 000 ()
V1-35 35 [ BN ()
(60mm)
V1-45S 4.5 AiA
V1-45 45 B1 [ BN ()
V1-70S 7.0 | (90mm) AA
V1-70 7.0 c1 o:0
V1-90 9.0 | (120mm) o0
V1-110 11.0 D2 L J
V1-150 15.0 | (150mm) o

@ or A indicates the compatible motor for each servo drive unit.
Note continuous operation of A (V1-45S, V1-70S) is limited.

A CAUTION  The dynamic brake unit (MDS-B-DBU) is required for the MDS-C1-V1-110/150.
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2-axis servo drive unit

Compatible motor

1) LVIotor Capa- |5 inel HAON HCO HCOR
MDS)./gi. (Ckl\t/\)l/) (width) AXIS053 132333 (52:53:102i{103;152i153:202}203:352i353:452i453:702:;703;902|103:153i203:353i503
V2-0101 [l 0.1+0.1 M|®:@®
L [ BN )
V2-0301 |l 0.3+0.1 Te
V2-0303 [ 0.3+0.3 LM ®:0
L o0
V2-0501 | 0.5+0.1 20 vle e
(60mm) | L o0
V2-0503 | 0.5+0.3 " o e
V2-0505 || 0.5+0.5 LM o0
L BN )
V2-1005 | 1.0+0.5 " P YT
V2-1010 [ 1.0+1.0 LM [ BN ) o: 0
L o 0.0 ()
V2-2010 | 2.0+1.0 " o e o e
V2-2020 |l 2.0+2.0 LM 00 ®
AL T o0 °
V2-3510S || 3.5+1.0 [ (60mm) v I o o
L o 0 o
V2-3520S || 3.5+2.0 " o e e °
L o0 o
V2-3510 | 3.5+1.0 " o e o o
L o0 o
V2-3520 | 3.5+2.0 " oo o °
V2-3535 | 3.5+3.5 B1 LM o0 (]
L o0 [ J
V2-4520 || 4.5+2.0 | (90mm) v oo o °
L o0 [ J
V2-4535 [ 4.5+3.5 " ol e o
V2-4545S || 4.5+4.5 LM AiA
V2-7070S || 7.0+7.0 LM AiA
V2-4545 [ 4.5+4.5 LM [ BN ()
V2-7035 [|7.0+35( cC1 L °°
(120mm) M o 0
L o0
V2-7045 || 7.0+4.5 " o e
V2-7070 |[[7.0+7.0| D2 |LM o:0
V2-9090S || 9.0+9.0 [ (150mm) [ LM AO®

e Or A indicates the compatible motor for each servo drive unit.
Note continuous operation of a (V2-4545S, V2-7070S, V2-9090S) is limited.

/N\ cAUTION

The MDS-C1-V2-3510/3520 shape is compatible with the MDS-B Series.
When newly incorporating the MDS-C1 Series, use the
MDS-C1-V2-3510S/3520S.

Limits apply to continuous operation of the MDS-C1-V2-4545S/9090S.
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1-2-3 Spindle motor type

MITSUBISHI  AC SPINDLE MOTOR
TYPE_SJ-V5. 5-01
SI CONT 4POLE |3 PHASES
kw r/min ) |WIND CONNECT A
3.7 1500-6000 25 |POWER FACTOR 82 %
28 8000 17 [MOTOR INPUT(-)
S22 30min s3 50 % 37 - 162V
kw r/min w | aMPINPUT()
55 1500-6000 33 |200-230V  50/60Hz
4.1 8000 23 | INSULATION CLASS F
AMB TEMP.  0-40°C
SERIAL
DATE
FRAME D9OF  [WEIGHT 49kg [IP 44
IEC_34-1 1994 [ SPEC_No.RSV00023*
SAMITSUBISHI ELECTRIC CORPORATION MADE IN JAPAN
A19103-01 99529101

Rating nameplate

(1) Standard spindle motor series

(5) Z-phase detection

L

Sym- Z-phase
bol presences

None No Z-phase

M || Z-phase present

Sym- Special
bol || specifications
None None
Z High-speed
WO Wide-range

constant output

(3) Base speed

Sym-
bol Base speed
A 1500r/min
B 1150r/min
L 5000r/min
X Special

(4) Special specifications

(Note) Presence of the Z-phase applies only to the SJ

and SJ-V Series.

(Note) A number indicating the constant output range is

indicated after the symbol for the wide range
output.

(Note) The SJ-V Series is indicated with a specification

(2) Short time rated output

code (-01 to —99).

(1) Motor series

Sym- Short time Sym- Short time (Note) The 37kW and larger

bol rated output bol rated output capacities are handled
Series.

3.7 3.7kw 26 26kwW Refer to Appendix 5
5.5 5.5kW 30 30kW for details.

7.5 7.5kwW 37 37kwW
11 11kwW 45 45kW
15 15kwW 55 55kW

185 18.5kW

Sym- :
bol Motor series
None Large capacity
v Compact medium to
large capacity
VS Hollow shaft

(Note) Refer to the "MELDAS AC Spindle Built-in Series Standard Specifications" (BFN-14118-04) for
details on the built-in spindle motor.

1-10
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(2) IPM spindle motor series

SJ-PMF| € || 2 | - | 3 |

(3) Specification code (00)

(2) Base speed

Sym-
bol Base speed
30 3000r/min

(1) 30-minute rated torque

Sym-| 30-minute rated
bol torque

018 17.5N-m
035 35.0N-m

(Note) The built-in IPM spindle motor is available by special order.
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1-2-4 Spindle drive unit type

SERVO DRIVE UNIT
MyEEUBISHI MDS-C1-SP-55

Motor type —— |
POWER 5.5kW

Rated input ———— | INPUT 20A DC270-311v
0.2A 1PH 200/200-230V 50/60Hz

Rated output ————®| OUTPUT 18A 3PH 155V 0-240Hz
MANUAL# BNP-C3040

Current state ———— 5w BNDXXOOXXXXX HW VER. *
Serial No. SERIAL# XXXXXXXXXXX  DATE _00/01

MITSUBISHI ELECTRIC CORPORATION JAPAN

Rating nameplate

MDS-C1- -

(2) Capacity
symbol | oy | Qutine type | 01 e MDS B-SP Series.
(kw) (unit width) Refer to Appendix 5 for details.
04 0.4 AO
075 0.75 (60mm wide)
15 15
22 2.2 Al
37 3.7 (60mm wide)
55 5.5
75 7.5 B1
110 11 (90mm wide)
150S 15
150 15 C1
185 18.5 | (120mm wide)
220 22 b1 )
(150mm wide)
260 26 D2
300 30 | (150mm wide)
(1) Spindle drive unit series
SP Less than 10,000r/min |IM standard specifications
SPH 10,000r/min or more
SPX Less than 10,000r/min |IM detector conversion unit compatible
specifications
SPHX [ 10,000r/min or more | (MDS-B-PJEX unit can be connected)
e D e
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1-2-5 Power supply unit type

Motor type ——
Rated input ——p
Rated output ———

Current state —— p»
Serial No. ——

POWER SUPPLY UNIT

MyERUBISHI MDS-C1-CV-150

POWER 15kW

INPUT 49A 3PH 200/200-230V 50/60Hz
0.2A 1PH 200/200-230V 50/60Hz

OUTPUT 58A DC270-311V

DIN VDE0160 MANUAL# BNP-C3040

S/W BND538WO000AL H/W VER. D
SERIAL# XXXXXXXXXXX  DATE 02/09

MITSUBISHI ELECTRIC CORPORATION JAPAN

Ea S S e S S A A

Rating nameplate

MDS-C1-

Power supply unit Compatible )
(1) Motor | Capa- . Compatible AC contactor Compat|b!e NFB
; Outline type ; [ (Mitsubishi)
type city line typ reactor (Mitsubishi) (Note 1)
MDS-C1- (kW) (unit width) (Note 1)
CV-37 3.7 A2
CV-55 5.5 . B-AL-7.5K S-N25 200VAC NF50CS3P-40A05
(60mm wide)
CV-75 7.5
B1
CVv-110 11 . B-AL-11K S-N35 200VAC NF50CS3P-50A05
(90mm wide)
CV-150 15 C1l
) B-AL-18.5K S-N50 200VAC NF100CS3P-100A05
CV-185 18.5 |(120mm wide)
CV-220 22
CV-260 26 D1 B-AL-30K S-N80 200VAC NF225CS3P-150A05
CV-300 30 [(150mm wide)
CV-370 37 B-AL-37K S-N150 200VAC |NF225CS3P-175A05

(Note 1) This is an optional part, and must be prepared by the user.
(Note 2) The 45kW and larger capacities are available with the MDS-B-CVE Series.

Refer to Appendix 4 for details.
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1-2-6 AC reactor type

Type ———»

B-AL-7.5K

B-AL-

Nameplate

o

Top surface of AC reactor

AC reactor
Motor || Capa- Compatible
type city power supply unit
B-AL- | (kw)
MDS-C1-CV-37
75K 75 MDS-C1-CV-55
MDS-C1-CV-75
11K 11 MDS-C1-CV-110
18.5K 185 MDS-C1-CV-150
MDS-C1-CV-185
MDS-C1-CV-220
30K 30 MDS-C1-CV-260
MDS-C1-CV-300
37K 37 MDS-C1-CV-370
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2. Specifications

2-1 Servomotor

2-1-1 Specifications list

HC Series (Rated speed 2000r/min)

Servomotor type

HC Series (Rated speed 2000r/min)

INC specifications: HCO-E51/-E42, ABS specifications: HCO-A51/-A42

HC52 | HC102 [ HC152 | HC202 | HC352 | HC452 [ HC702 [ HC902
Compatible servo drive unit type
MDS-C1-VIN2- 05 10 20 35 45 70 90
Rated output  [kW] 0.5 1.0 1.5 2.0 3.5 4.5 7.0 9.0
. Rated current [A] 3.2 6.0 9.0 10.7 16.9 23.3 32.8 40.8
Continuous
. Rated torque  [N:m] 2.39 4.78 7.16 9.55 16.7 21.5 33.4 43.0
characteristics
Stall current  [A] 3.94 7.4 11.1 15.4 22.9 [39.5(31.5)|46.2 (41.0)|55.6 (55.6)
Stall torque [N-m] 2.94 5.88 8.82 13.7 22.5 [37.2(29.0)|49.0 (44.0)[58.8 (58.8)
Rated rotation speed [r/min] 2000
Maximum rotation speed [r/min] 2000
Maximum current [A] 17 28 47 a7 64 85 113 141
Maximum torque [N-m] 11.8 21.6 35.3 41.7 59.8 87.5 120 153
P te at ti
ower rate at continuous (kW/s] 87 | 167 | 256 | 215 | 340 | 382 | 69.7 | 825
rated torque
Motor inertia [kg-cm?] 6.6 13.7 20.0 42.5 82 121 160 204
Motor inertia with brake [kg-cm?] 8.6 15.7 22.0 51.1 92 131 170 214

load inertia rate

Maximum motor shaft conversion

High-speed, high-accuracy machine : 2 times or less of motor inertia
General machine tool : 3 times or less of motor inertia
General machine : 5 times or less of motor inertia

Motor side detector

Resolution per motor rotation
E51/A51: 1,000,000 pulse/rev, E42/A42: 100,000 pulse/rev

Structure

Fully closed, self-cooling (Protection method: IP65, IP67)

Ambient temperature

Operation: 0 to 40°C (non freezing), Storage: —15 to 70°C (non freezing)

Ambient humidity

Operation: 80%RH or less (non condensing),
Storage: 90%RH or less (non condensing)

Environment Atmosphere Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust
. Operation: 1000 meters or less above sea level,
Altitude
Storage: 1000 meters or less above sea level
Vibration X:9.8m/s? (1G) X:19.6m/s? (2G) | X:11.7m/s? (1.2G) | x:19.6m/s?
Y:24.5m/s? (2.5G) Y:49m/s? (5G) | Y:24.5m/s? (2.5G) | v:49m/s®

Weight Without/with brake  [Kg] 5075 | 7.00.0] 9011 | 12118 | 19/25 | 25/30 | 32/38 | 45/51
Armature insulation class Class F

(Note 1) The above characteristics values are representative values. The maximum current and maximum torque are the values when
combined with the drive unit.
(Note 2) Values when combined with the S-type drive unit are shown in parentheses.



2. Specifications

HC Series (Rated speed 3000r/min)

HC Series (Rated speed 3000r/min)
Servomotor type INC specifications: HCO-E51/-E42, ABS specifications: HCO-A51/-A42

HC53 HC103 | HC153 | HC203 | HC353 | HC453 | HC703
Compatible servo drive unit type
MDS-C1-VIN2- 05 10 20 35 45 70 90
Rated output  [kW] 0.5 1.0 1.5 2.0 3.5 4.5 7.0
Rated current [A] 3.2 5.3 8.6 10.4 16.5 22.1 30.5
. Rated torque  [N-m] 1.59 3.18 4.77 6.37 11.1 14.3 22.3
Continuous
characteristics | Stall current  [A] 5.8 9.8 15.9 224 333 55.6 66.7
(31.5) (41.0) (55.6)
225 37.2 49.0
Stall torque [N-m] 2.94 5.88 8.82 13.7
(21.2) (30.4) (40.8)
Rated rotation speed [r/min] 3000
Maximum rotation speed [r/min] 3000
Maximum current [A] 17 28 47 64 85 113 141
Maximum torque [N-m] 8.82 16.7 28.4 40.2 55.9 79.8 105
Power rate at continuous [kW/s] 3.8 7.4 11.4 95 15.0 16.9 29.3
rated torque
Motor inertia [kg-cm?] 6.6 13.7 20.0 425 82 121 160
Motor inertia with brake [kg-cm?] 8.6 15.7 22.0 52.5 92 131 170
. . High-speed, high-accuracy machine : 2 times or less of motor inertia
Maximum motor shaft conversion . ) . .
. . General machine tool : 3 times or less of motor inertia
load inertia rate . ) N
General machine : 5 times or less of motor inertia

Resolution per motor rotation
E51/A51: 1,000,000 pulse/rev, E42/A42: 100,000 pulse/rev
Structure Fully closed, self-cooling (Protection method: IP65, IP67)
Ambient temperature Operation: 0 to 40°C (non freezing), Storage: —15 to 70°C (non freezing)
Operation: 80%RH or less (non condensing),
Storage: 90%RH or less (non condensing)
Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or

Motor side detector

Ambient humidity

Environment Atmosphere dust
Altitude Operation: 1000 meters or less above sea level,
Storage: 1000 meters or less above sea level
Vibration X:9.8m/s? (1G) X:19.6m/s? (2G) X:11.7m/s? (1.2G)
Y:24.5m/s? (2.5G) Y:49m/s? (5G) Y:24.5m/s? (2.5G)
Weight Without/with brake  [kg] 5075 | 7.09.0 | 9011 | 12118 | 19725 | 25130 | 32738
Armature insulation class Class F

(Note 1) The above characteristics values are representative values. The maximum current and maximum torque are the values when
combined with the drive unit.
(Note 2) Values when combined with the S-type drive unit are shown in parentheses.



2. Specifications

HCOR Series (Rated speed 3000r/min)

HCOR Series (Rated speed 3000r/min)
INC specifications: HCOR-E51/-E42/-E33,
ABS specifications: HCOR-A51/-A42/-A33

Servomotor type

HC103R HC153R HC203R HC353R HC503R
Compatible servo drive unit type
1 2 4
MDS-C1-V1/N2- 0 0 35 5
Rated output  [kW] 1.0 15 2.0 3.5 5.0
) Rated current [A] 6.1 8.8 14.0 22.5 28.0
Continuous
. Rated torque [N-m] 3.18 4.77 6.37 11.1 15.9
characteristics
Stall current  [A] 6.1 8.8 14.0 22.5 28.0
Stall torque [N-m] 3.18 4,77 6.37 11.1 15.9
Rated rotation speed [r/min] 3000
Maximum rotation speed [r/min] 3000
Maximum current [A] 18.4 23.4 37.0 56.3 70.0
Maximum torque [N-m] 7.95 11.9 15.9 27.8 39.8
P te at ti
ower rate at confinuous [kW/s] 67.4 120 176 150 211
rated torque
Motor inertia [kg-cm?] 1.5 1.9 2.3 8.3 12.0
Motor inertia with brake [kg-cm?] 1.9 2.3 2.7 11.8 15.5
) . High-speed, high-accuracy machine : 2 times or less of motor inertia
Maximum motor shaft conversion . ) . )
. . General machine tool : 3 times or less of motor inertia
load inertia rate . ) . .
General machine : 5 times or less of motor inertia

Resolution per motor rotation

E51/A51: 1,000,000 pulse/rev, E42/A42: 100,000 pulse/rev
Structure Fully closed, self-cooling (Protection method: IP65)
Ambient temperature Operation: 0 to 40°C (non freezing), Storage: —15 to 70°C (non freezing)
Operation: 80%RH or less (non condensing),

Storage: 90%RH or less (non condensing)
Environment | Atmosphere Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust
Operation: 1000 meters or less above sea level,

Motor side detector

Ambient humidity

Altitude Storage: 1000 meters or less above sea level

Vibration X:9.8m/s? (1G) Y:24.5m/s? (2.5G)
Weight Without/with brake  [kg] 3.9/6.0 5000 | 6283 | 1215 | 1wz
Armature insulation class Class F

(Note) The above characteristics values are representative values. The maximum current and maximum torque are the values when
combined with the drive unit.



2. Specifications

HALON Series (Rated speed 3000r/min)

Servomotor type

HALN Series (Rated speed 3000r/min)

INC Specifications: HAON-E51/-E42, ABS specifications: HAON-A51/-A42

HAO53N HA13N HA23N | HA33N
Compatible servo drive unit type o1 03
MDS-C1-V1N2-
Rated output [kW] 0.05 0.1 0.3 0.45
) Rated current [A] 0.95 0.95 2.9 2.2
Continuous
. Rated torque [N-m] 0.16 0.32 0.95 1.43
characteristics
Stall current  [A] 1.4 1.4 3.0 3.0
Stall torque [N-m] 0.25 0.49 0.98 1.96
Rated rotation speed [r/min] 3000
Maximum rotation speed [r/min] 3000
Maximum current [A] 3.8 3.8 8.1 8.1
Maximum torque [N-m] 0.69 1.37 2.7 5.6
Power rate at continuous [KWis] 14 28 93 10.4
rated torque
Motor inertia [kg-cm?] 0.188 0.365 0.98 1.96
Motor inertia with brake [kg-cm?] 0.204 0.381 1.18 2.16

load inertia rate

Maximum motor shaft conversion

High-speed, high-accuracy machine : 2 times or less of motor inertia
General machine tool : 3 times or less of motor inertia
General machine . 5 times or less of motor inertia

Motor side detector

Resolution per motor rotation
E51/A51: 1,000,000 pulse/rev, E42/A42: 100,000 pulse/rev

Structure

Fully closed, self-cooling (Protection method: IP54, IP65)

Ambient temperature

Operation: 0 to 40°C (non freezing), Storage: —15 to 70°C (non freezing)

Ambient humidity

Operation: 80%RH or less (non condensing),
Storage: 90%RH or less (non condensing)

Environment | Atmosphere

Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust

Altitude

Operation: 1000 meters or less above sea level,
Storage: 1000 meters or less above sea level

Vibration

X:19.6m/s? (2G)  Y:19.6m/s? (2G)

Weight Without/with brake

(kg]

2.1/2.5 2.5/2.9 | 3.5/4.5 | 4.5/55

Armature insulation class

Class F

(Note) The above characteristics values are representative values. The maximum current and maximum torque are the values when
combined with the drive unit.




2. Specifications

HA-LF Series (Rated speed 2000r/min)

HA-LF Series (Rated speed 2000r/min)
INC specifications: HA-LFO-E51/-E42,
ABS specifications: HA-LFO-A51/-A42

Servomotor type

HA-LF11K2-S8 HA-LF15K2-S8
Compatible servo drive unit type
11 1
MDS-C1-V1/V2- 0 50
Rated output [kW] 11.0 15.0
) Rated current [A] 63.0 77.0
Continuous
. Rated torque [N-m] 52.5 71.6
characteristics
Stall current  [A] 84.7 98.6
Stall torque [N-m] 70.6 91.7
Rated rotation speed [r/min] 2000
Maximum rotation speed [r/min] 2000
Maximum current [A] 204 260
Maximum torque [N-m] 170 240
Power rate at continuous [KWs] 263 233
rated torque
Motor inertia [kg-cm?] 105 220
Motor inertia with brake [kg-cm?] 113 293
) . High-speed, high-accuracy machine : 2 times or less of motor inertia
Maximum motor shaft conversion . . . )
. . General machine tool : 3 times or less of motor inertia
load inertia rate . . . .
General machine : 5 times or less of motor inertia

Resolution per motor rotation

E51/A51: 1,000,000 pulse/rev, E42/A42: 100,000 pulse/rev
Structure Fully closed, self-cooling (Protection method: IP44)
Ambient temperature Operation: 0 to 40°C (non freezing), Storage: —15 to 70°C (non freezing)
Operation: 80%RH or less (non condensing),

Storage: 90%RH or less (non condensing)
Environment | Atmosphere Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust
Operation: 1000 meters or less above sea level,

Motor side detector

Ambient humidity

Altitude Storage: 1000 meters or less above sea level

Vibration X:11.7m/s? (1.2G)  Y:29.4m/s? (3G)
Weight Without/with brake [ka] 55/70 | 95/126
Armature insulation class Class F

(Note) The above characteristics values are representative values. The maximum current and maximum torque are the values when
combined with the drive unit.



2. Specifications

2-1-2 Torque characteristics

(1) HC Series

Torque [N'm]

Torque [N'm]

Torque [N'm]

(Note 1) The above graphs show the data when applied the input voltage of 200VAC.

(Note 2) The dotted lines show the values when combined with the S-type drive unit.
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2. Specifications

Torque [N-m]
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(Note 1) The above graphs show the data when applied the input voltage of 200VAC.
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When the input voltage is 200VAC or less, the short time operation range is limited.

(Note 2) The dotted lines show the values when combined with the S-type drive unit.
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2. Specifications

(2) HA Series
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(Note) The above graphs show the data when applied the input voltage of 200VAC.
When the input voltage is 200VAC or less, the short time operation range is limited.



2. Specifications

2-2 Spindle motor

2-2-1 Specifications

Spindle motor type

Base rotation speed
1500r/min Series

SJ-V
2.2-01 | 3.7-01 | 5.5-01 | 7.5-01 11-01 15-01 | 18.5-01 | 22-01 26-01
Compatible spindie d”"el\jg;_té‘f SPH-22 | SPH-37 | SP-55 | SP-75 | SP-110 | SP-150 | SP-185 | SP-220 | SP-300
Continuous rating 15 2.2 3.7 5.5 7.5 11 15 185 22
Output - _[kW]
capacity 30-m|nute'rat|ng
50%ED rating 2.2 3.7 5.5 7.5 11 15 18.5 22 26
[kW]
Base speed [r/min] 1500
Maximum speed [r/min] 10000 8000 6000
Frame No. A90 B90 D90 A112 B112 A160 B160 C160
Continuous rated torque [N-m] 9.5 14.0 23.5 35.0 a47.7 70.0 95.5 118 140
GD? [kg-m2] 0.027 0.035 0.059 0.098 0.12 0.23 0.23 0.32 0.38
Inertia [kg-m2] 0.007 0.009 0.015 0.025 0.03 0.06 0.06 0.08 0.10
Tolerable radial load [N] 980 1470 1960 2940
Cooling Inpu't voltage Single-phase 200V 3-phase 200V
fan Maximum -power 22W 20W 63W
consumption
Ambient temperature Operation: 0 to 40°C (non freezing), Storage: —20 to 65°C (non freezing)
. - Operation: 90%RH or less (non condensing),
Environ- Ambient humidity Sptorage: 90%RH or less (ilon condensing%)
ment Atmosphere Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust
Altitude Operation: 1000 meters or less above sea level,
Storage: 1000 meters or less above sea level
Weight [kg] 25 | 30 | 49 | e | 70 | 110 135 155
Insulation Class F

(Note 1) The rated output is guaranteed at the rated input voltage (200/220/230VAC) to the power supply unit.
If the input voltage fluctuates and drops below 200VAC, the rated output may not be attained.
(Note 2) The 50%ED rating applies for a 10-minute cycle time consisting of ON for five minutes and OFF for five minutes.

/N\ cAUTION

When replacing the SJ-V series by the conventional SJ series, the shorter L
dimension is applied.




2. Specifications

Large capacity series

Spindle motor type SJ- SJ-V
30A 37BP 45BP 55-01
Compatible spindle drive unit type SP-370 SP-450 SP-550
MDS-B-
Continuous rating 29 30 37 5
[kW]
Output - -
. 30-minute rating
capacity .
50%ED rating 30 37 45 55
[kW]
Base speed [r/min] 1500 1150
Maximum speed [r/min] 4500 3450
Frame No. B160 B180 A200 A225
Continuous rated torque [N-m] 140 249 307 374
GD? [kg-m2] 0.69 1.36 2.19 3.39
Inertia [kg-m2] 0.17 0.34 0.55 0.85
Tolerable radial load [N] 2940 4900 5880 5880
Cooling I’\rA‘lpu't voltage Single-phase 200V 3-phase 200V
fan aximum power 130W 60W 115W
consumption
Ambient temperature Operation: 0 to 40°C (non freezing), Storage: —20 to 65°C (non freezing)
. - Operation: 90%RH or less (non condensing),
Ambient h dit
Environ- mbient humicity Storage: 90%RH or less (non condensing)
ment Atmosphere Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust
Altitude Operation: 1000 meters or less above sea level,
Storage: 1000 meters or less above sea level
Weight [kg] 200 | 300 390 450
Insulation

(Note 1) The rated output is guaranteed at the rated input voltage (200/220/230VAC) to the power supply unit.
If the input voltage fluctuates and drops below 200VAC, the rated output may not be attained.

(Note 2) The 50%ED rating applies for a 10-minute cycle time consisting of ON for five minutes and OFF for five minutes.

(Note 3) The 37kW and larger capacities are available with the MDS-B-SP Series. Refer to Appendix 4 for details.




2. Specifications

Wide range (1:8) constant output series Wide range cqnstant
) output series
Spindle motor type Py SJ-
11-01 | 11-09 15-03 18.5-03 22-05 22XW5 22XW8
Compatible spindle drive unit type SP-110 SP-185 | SP-220 | SP-260 | SP-300 | SP-300
MDS-C1-
Continuous rating 37 55 75 9 11 15 185
Output [kW]
capacity [30-minute rating
50%ED rating [kW] 55 75 9 11 15 18.5 22
Base speed [r/min] 750 (Zgg) (2(5)8)
Maximum speed [r/min] 6000 4500 4000
Frame No. B112 A160 B160 B180 A200
Continuous rated torque [N-m] 47.1 70.0 95.5 115 140 239 294
GD? [kg-m2] 0.12 0.23 0.23 0.32 0.32 1.36 2.19
Inertia [kg-m2] 0.03 0.06 0.06 0.08 0.08 0.34 0.55
Tolerable radial load [N] 1960 2940 3920 5880
Single-
Cooling Input voltage 3-phase 200V phase 3;0h§\je
fan : 200V
Maximum .power 40W 63W 180w 60W
consumption
Ambient temperature Operation: 0 to 40°C (non freezing), Storage: —20 to 65°C (non freezing)
. - Operation: 90%RH or less (non condensing),
Environ- Ambient humidity gtorage: 90%RH or less (Elon condensing%)
ment Atmosphere Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust
. Operation: 1000 meters or less above sea level,
Altitude
Storage: 1000 meters or less above sea level
Weight [kg] 70 | 110 | 135 300 390
Insulation Class F

(Note 1) The rated output is guaranteed at the rated input voltage (200/220/230VAC) to the power supply unit.
If the input voltage fluctuates and drops below 200VAC, the rated output may not be attained.
(Note 2) The 50%ED rating applies for a 10-minute cycle time consisting of ON for five minutes and OFF for five minutes.




2. Specifications

High-speed series

Spindle motor type SJ-V
3.7-02ZM 7.5-03ZM 11-06ZM 11-08ZM 22-06ZM 30-02ZM
Compatible spindle drive unittype | o 57 | gpp110 | SPH-150 SP-185 SP-220 SP-300
MDS-C1-
Continuous rating 29 55 55 75 11 185
[kW]
Output - -
capacity SO;mlnute .ratlng 37
50%ED rating 15min. rating) 7.5 7.5 11 15 22
[kW]
Base speed [r/min] 3000 1500
Maximum speed [r/min] 15000 12000 8000
Frame No. A90 Al12 B112 A160 B160
Continuous rated torque [N-m] 7.0 35.0 35.0 47.7 70.0 118
GD? [kg-m2] 0.027 0.098 0.098 0.12 0.23 0.32
Inertia [kg-m2] 0.007 0.025 0.025 0.03 0.06 0.08
Tolerable radial load [N] 490 980 1470 1960
Single-phase
. Input voltage 3-phase 200V
Cooling P 9 200V p
fan i
Maximum power A2W 40W 63W
consumption
Ambient temperature Operation: 0 to 40°C (non freezing), Storage: —20 to 65°C (non freezing)
. - Operation: 90%RH or less (non condensing),
Environ- Ambient humidity Storage: 90%RH or less (non condensing)
ment Atmosphere Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or dust
Altitude Operation: 1000 meters or less above sea level,
Storage: 1000 meters or less above sea level
Weight [kg] 25 | 60 | 70 125 155
Insulation Class F

(Note 1) The rated output is guaranteed at the rated input voltage (200/220/230VAC) to the power supply unit.
If the input voltage fluctuates and drops below 200VAC, the rated output may not be attained.
(Note 2) The 50%ED rating applies for a 10-minute cycle time consisting of ON for five minutes and OFF for five minutes.




2. Specifications

Hollow shaft series IPM Series
Spindle motor type SJ-VS SJ-PM
7.5-03ZM 22-06ZM 30-02ZM F01830-00 | F03530-00
Compatible spindle drive unittype | - o\ 11 SP-220 SP-300 SPM-110 | SPM-185
MDS-C1-

Continuous rating 55 1 185 37 75

o [kW]
utput - -

capacity 30-minute ratlng

50%ED rating 7.5 15 22 5.5 11.0

(kW]
Base speed [r/min] 1500 1500 3000
Maximum speed [r/min] 12000 8000 8000
Frame No. Al112 A160 B160 71 90
Continuous rated torque [N-m] 35.0 70.0 118 11.8 23.9
GD?2 [kg-m2] 0.099 0.23 0.32 0.015 0.034
Inertia [kg-m2] 0.025 0.058 0.08 0.004 0.009
Tolerable radial load [N] 0 (Note 3) 0 (Note 3) 0 (Note 3) 1470 1960
Single-

| t volt 3-ph 200V
Cooling nputvoftage phase 200V phase
fan i

Maximum .power 40W 40W 38W 32w

consumption

Ambient temperature Operation: 0 to 40°C (non freezing), Storage: —20 to 65°C (non freezing)

oo -

Ambient humidity Operation: 90%RH or less (non conden§|ng),

Environ- Storage: 90%RH or less (non condensing)
Indoors (no direct sunlight); no corrosive gas, inflammable gas, oil mist, or
ment Atmosphere
dust
. Operation: 1000 meters or less above sea level,
Altitude
Storage: 1000 meters or less above sea level

Weight [kg] 65 115 | 140 | 23 35
Insulation Class F

(Note 1) The rated output is guaranteed at the rated input voltage (200 to 230VAC) to the power supply unit.

(Note 2) The 50%ED rating applies for a 10-minute cycle time consisting of ON for five minutes and OFF for five minutes.

(Note 3) Do

not apply a radial load.




2. Specifications

2-2-2 Output characteristics

[Base rotation speed 1500r/min series SJ-V2.2-01] [Base rotation speed 1500r/min series SJ-V3.7-01]

2.2 3.7
15-minute rating . .
E E- 15-minute rating
R e B s G 2
= : : 2 22 b T
a 1.3 fof Continuous rating BN T a : :
= = Continuous rating
O 09 | . o
1.3 |
0 0
0 1500 6000 10000 0 1500 6000 10000
Rotation speed [r/min] Rotation speed [r/min]
[Base rotation speed 1500r/min series SJ-V5.5-01] [Base rotation speed 1500r/min series SJ-V7.5-01]
55 7.5
15-minute rating 15-minute rating
S 4l g 55|
X, 37| ) ) =
=] Continuous rating 5 Continuous rating
Q 2.8 [—of 8 41— f-
= >
3 o
0 0
0 1500 6000 8000 0 1500 6000 8000
Rotation speed [r/min] Rotation speed [r/min]
[Base rotation speed 1500r/min series SJ-V11-01] [Base rotation speed 1500r/min series SJ-V15-01]
11 15
15-minute rating 15-minute rating
T 83 S ol
I A N A . =
5 . ) 5 Continuous rating
& selfo g 83ty
> )
o o
0 0
1500 4500 0 1500 4500 6000
Rotation speed [r/min] Rotation speed [r/min]
[Base rotation speed 1500r/min series SJ-V18.5-01] [Base rotation speed 1500r/min series SJ-V22-01]
18.5 22
15-minute rating 15-minute rating
15 |. 18.5 |-
g 139 - g 165 Continuous rating
=113 ) Continuous = 139 | S,
=2 =2
> >
o o
0 0
0 1500 4500 6000 0 1500

4500 6000

Rotation speed [r/min] Rotation speed [r/min]



2. Specifications

Output [kW]

Output [kW]

Output [kW]

[Base rotation speed 1500r/min series SJ-V26-01]

26
30-minute rating
22 fof
Continuous rating
0
0 1500 6000
Rotation speed [r/min]
[Large capacity series SJ-30A]
30
30-minute rating
22 | i
Continuous rating 5
g
>
o
0
0 1500 4500
Rotation speed [r/min]
[Large capacity series SJ-45BP]
45
30-minute rating
7 ) S A s
Continuous rating =,
5
=3
>
o
0
0 1150 3450

Rotation speed [r/min]

[Large capacity series SJ-37BP]

37
30-minute rating
30 [ o
Continuous rating
0
0 1150 3450
Rotation speed [r/min]
[Large capacity series SJ-V55-01]
55
30-minute rating
45 | f
Continuous
0
0 1150 3450

Rotation speed [r/min]
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[Wide range (1:8) constant output series SJ-V11-01]

[Wide range (1:8) constant output series SJ-V11-09]

30-minute rating

Continuous rating

Rotation speed [r/min]

6000

[Wide range (1:8) constant output series SJ-V18.5-03]

30-minute rating

Continuous rating

Rotation speed [r/min]

6000

[Wide range constant output series SJ-22XW8]

5.5 7.5
30-minute rating
E E 55 |f-
= 37 b f =3
=1 5
f=3 Continuous rating =3
> >
(e} (e}
0 0
0 750 6000 0 750
Rotation speed [r/min]
[Wide range (1:8) constant output series SJ-V15-03]
9 11
30-minute rating
s 7.5 [y [ s 9 |y
= Continuous rating =,
=1 5
o o
= =
o (e}
0 0
0 750 6000 0 750
Rotation speed [r/min]
[Wide range (1:8) constant output series SJ-V22-05]
15
30-minute rating
i 11 |of-
5 Continuous rating
[=8
=]
o
0
0 750 6000
Rotation speed [r/min]
[Wide range constant output series SJ-22XW5]
18.5 22
30-minute rating
s 15 s 18.5
E -
= 115 : Continuous rating =
o [=8
5 =]
O o

0 0
0 500600 3500 4500 0 500 600

Rotation speed [r/min]

30-minute rating

Continuous rating

Rotation speed [r/min]

4000
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w
Y

w

Output [kW]
=N
@ N

7.5

5.5

Output [kW]

[High speed series SJ-V3.7-02ZM]

15-minute rating

0

Continuous rating

3000
Rotation speed [r/min]

[High speed series SJ-V11-06ZM]

12000

0
0

15

Output [kW]
=

30-minute rating

Continuous rating

1500
Rotation speed [r/min]

[High speed series SJ-V22-06ZM]

0
0

30-minute rating

Continuous rating

1500
Rotation speed [r/min]

75
— 6.3
=
=,

5
o
5
o
15000
11
=
= 75
5
o
5
o
12000
22
— 185
=
=,
5
o
5
o
8000

[High speed series SJ-V7.5-03ZM]

15-minute rating

Continuous rating

Rotation speed [r/min]

[High speed series SJ-V30-02ZM]

1500 10000 12000
Rotation speed [r/min]
[High speed series SJ-V11-08ZM]
30-minute rating
Continuous rating
1500 8000

30-minute rating

Continuous rating

1500

Rotation speed [r/min]

8000
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[Hollow shaft series SJ-V7.5-03ZM] [Hollow shaft series SJ-V22-06ZM]

7.5 15
30-minute rating 30-minute rating
Zos || 2 nj—of
5 Continuous rating 5 Continuous rating
g g
> >
(e} (e}
0 0
0 1500 12000 0 1500 8000
Rotation speed [r/min] Rotation speed [r/min]
[Hollow shaft series SJ-V30-02ZM] [IPM series SJ-PMF01830-00]
22 5.5
§18 5 30-minute rating 30-minute rating
=, Continuous rating X 37l f
5 5
= g Continuous rating
> >
(e} (e}
0 0
0 1500 8000 0 3000 8000
Rotation speed [r/min] Rotation speed [r/min]
[IPM series SJ-PMF03530-00]
11

Output [kW]
~
(6]

30-minute rating

Continuous rating

3000 8000
Rotation speed [r/min]



2. Specifications

2-3 Drive unit

2-3-1 Installation environment conditions

Common installation environment conditions for servo, spindle and power supply unit are shown below.

Ambient
temperature

Operation: 0 to 55°C (with no freezing), Storage / Transportation: -15°C to 70°C (with no freezing)

Ambient humidity

Operation: 90%RH or less (with no dew condensation)

Environ- Storage / Transportation: 90%RH or less (with no dew condensation)
ment Atmosphere ) I_ndoors (lno direct sunlight) o
With no corrosive gas, inflammable gas, oil mist or dust
Altitude Operation/Storage: 1000 meters or less above sea level, Transportation: 10000 meters or less above sea level

Vibration/impact

4.9m/s” (0.5G) / 49m/s® (5.0G)

2-3-2 Servo drive unit
1) 1l-axis servo drive unit

1-axis servo drive unit MDS-C1-V1 Series

Servo drive
unit type MDS-C1-V1- 01 03 05 10 20 35 45S 45 70S 70 90 110 150
Rated output [kw]|| 0.1 0.3 0.5 1.0 2.0 3.5 4.5 45 7.0 7.0 9.0 11.0 150
Rated voltage [V] 155AC
Output
Rated current  [A] 0.95 | 2.9 | 3.4 | 6.8 | 13.0 | 19.0 | 28.0 | 28.0 | 335 | 33.5 | 42.0 | 68.0 | 87.0
Rated voltage [Vv] 270 to 311DC
Input
Rated current  [A] 1 | 3 | 4 | 7 | 14 | 17 | 30 | 30 | 35 | 35 | 45 | 55 | 75
Voltage [V] 200/200 to 230AC
Frequency [Hz] 50/60
Control |Current [A] Max. 0.2
POWer  IRush current  [A] MAX. 35
Rush
conductivity  [ms] MAX. 6
time
Earth leakage current [mA] 1 (MAX. 2)

Control method

Sine wave PWM control method, current control method

Braking Regenerative braking and dynamic brakes
Dynamic brakes Built-in External
External analog output 0 to +5V,2ch (data for various adjustments)
Structure Protection type (Protection method: IP20 [over all] / IPOO [Terminal block TE1])
Forced wind
Cooling method Self-cooling cooling Forced wind cooling (fin)
(internal)
Weight [kg] 2.1 3.8 4.5 4.9 5.8 6.4
Heat radiated
[w] 21 27 37 53 91 132 158 185 189 284 331 465 641
at rated output

Noise

Less than 55dB

(Note) The drive unit, within the same capacity, which has a shorter width is indicated with an "S" at the end of the type.
Note that limits apply to continuous operation of the 45S and 70S types.




2. Specifications

2) 2-axis servo drive unit
2-axis servo drive unit MDS-C1-V2 Series
Servo drive
unit type MDS-C1-V2- 0101 | 0301 | 0303 | 0501 | 0503 | 0505 | 1003 | 1005 | 1010 | 2010 | 2020 |3510S | 3510
0.1 0.3 0.3 0.5 0.5 0.5 1.0 1.0 1.0 2.0 2.0 35 3.5
Rated output [kw] + + + + + + + + + + + + +
0.1 0.1 0.3 0.1 0.3 0.5 0.3 0.5 1.0 1.0 2.0 1.0 1.0
Rated voltage [V] 155AC
Output 0.95 2.9 29 34 3.4 34 6.8 6.8 6.8 13.0 13.0 16.0 16.0
Rated current [A] + + + + + + + + + + + + +
0.95 | 0.95 2.9 0.95 2.9 3.4 2.9 3.4 6.8 6.8 13.0 6.8 6.8
Rated voltage [V] 270 to 311DC
Input
Rated current [A] 2 | 4 | 6 | 5 | 7 | 8 | 10 | 11 | 14 | 21 | 28 | 24 | 24
Voltage V] 200/200 to 230AC
Frequency [Hz] 50/60
Control Current [A] Max. 0.2
power Rush current [A] MAX. 35
Rush
conductivity [ms] MAX. 6
time
Earth leakage current [mA] 1 (MAX.4 For 2 axes)
Control method Sine wave PWM control method, current control method
Braking Regenerative braking and dynamic brakes
Dynamic brakes Built-in
External analog output 0 to +5V,2ch (data for various adjustments)
Structure Protection type (Protection method: IP20 [over all] / IPOO [Terminal block TE1])
Cooling method Forced wind cooling (internal) Forced wind cooling (fin)
Weight [kg] 2.3 45 5.2
Heat radiated
at rated output [W] 38 41 43 46 52 62 68 78 96 155 178 190 190
Noise Less than 55dB
2-axis servo drive unit MDS-C1-V2 Series
Servo drive
unit type MDS-C1-V2- 3520S | 3520 | 3535 | 4520 | 4535 |4545S | 4545 | 7035 7045 | 7070S | 7070 | 9090S
35 35 35 4.5 4.5 4.5 4.5 7.0 7.0 7.0 7.0 9.0
Rated output kW] + + + + + + + + + + + +
2.0 2.0 3.5 2.0 3.5 4.5 4.5 3.5 4.5 7.0 7.0 9.0
Rated voltage [Vv] 155AC
Output 16.0 | 16.0 16.0 280 [ 28.0 | 280 [ 28.0 | 335 | 335 | 335 | 335 | 4038
Rated current [A] + + + + + + + + + + + +
13.0 13.0 16.0 16.0 16.0 28.0 28.0 16.0 28 33.5 33.5 40.8
Rated voltage [v] 270 to 311DC
Input
Rated current [A] 31 | 31 | 34 | 44 | 47 | 60 | 60 | 52 | 64 | 70 | 70 | 90
\Voltage V] 200/200 to 230AC
Frequency [Hz] 50/60
Control |Current [A] Max. 0.2
power Rush current [A] MAX. 35
Rush
conductivity [ms] MAX. 6
time
Earth leakage current [mA] 1 (MAX.4 For 2 axes)

Control method

Sine wave PWM control method, current control method

Braking

Regenerative braking and dynamic brakes

Dynamic brakes

Built-in

External analog output

0 to +5V,2ch (data for various adjustments)

Structure

Protection type (Protection method: IP20 [over all] / IPOO [Terminal block TE1])

Cooling method

Forced wind cooling (fin)

Weight kgl || 4.5 5.2 5.2 5.2 5.2 5.2 6.0 6.7 6.7 5.9 7.3 7.3
Heat radiated
at rated output W] 213 213 260 266 307 280 359 406 459 365 558 558

Noise

Less than 55dB

(Note) The drive unit, within the same capacity, which has a shorter width is indicated with an "S" at the end of the type.
Note that limits apply to continuous operation of the 4545S, 7070S and 9090S types.

2-21




2. Specifications

2-3-3 Spindle drive unit

Spindle drive unit MDS-C1-SP Series
MDS-C1-SP-
Spindle drive MDS-C1-SPH-
unit type MDS-C1-SPX- 04 075 15 22 37 55 75 110 | 150S | 150 | 185 | 220 | 260 | 300
MDS-C1-SPHX-
MDS-C1-SPM-
Rated output [kW] || 0.1 0.3 0.5 1.5 2.2 3.7 55 7.5 11 15 18.5 22 26
Rated voltage [V] 155AC
Output
Rated current [A] 15 |2.6 | 4.5 |10.0 | 15.0| 18 | 26 | 37 | 49 | 63 | 79 | 97 | 130
Rated voltage [V] 270 to 311DC
Input
Rated current [A] 1 | 4 | 7 | 13 | 17 | 20 | 30 | 41 | 58 | 76 | 95 | 115 | 144
Voltage V] 200/200 to 230AC
Frequency [Hz] 50/60
Control Current [A] Max. 0.2
power Rush current [A] MAX. 35
Rush
conductivity [ms] MAX. 6
time
Earth leakage current [mA] 6 (MAX. 15)
Control method Sine wave PWM control method, current control method
Braking Regenerative braking
External analog output 0 to +10V, 2ch (speed meter output, load meter output, data for various adjustments)
Structure Protection type (Protection method: IP20 [over all] / IPOO [Terminal block TE1])
Forced
Cooling method Self-cooling cmgg Forced wind cooling (fin)
(internal)
Weight [kg] 2.1 3.8 4.4 4.7 5.7 6.5 6.3
Heat radiated
at rated output [W] 30 40 49 69 79 108 | 137 | 181 | 188 | 235 | 342 | 366 | 483 | 620
Noise Less than 55dB

(Note) The drive unit, within the same capacity, which has a shorter width is indicated with an "S" at the end of the type.
Note that limits apply to continuous operation of the150S types.

2-3-4 Power supply unit

Power supply unit MDS-C1-CV Series
Power supply
unit t MDS-C1-CV- 37 55 75 110 150 185 220 260 300 370
ype
Rated output [kW] 3.7 55 7.5 11.0 15.0 18.5 22.0 26.0 30.0 37.0
Rated voltage [V] 200/200 to 230AC
Input Frequency [HZ] 50/60 Frequency fluctuation within +3%
Rated current [A] 16 | 20 | 26 | 35 | 49 | 66 | 81 | 95 | 107 | 121
Rated voltage [v] 270 to 311DC
Output
Rated current [A] 17 | 20 | 30 | 41 | 58 | 76 | 95 | 115 | 144 | 164
Voltage V] 200/200 to 230AC
Frequency [HZ] 50/60
Control Current [A] Max.0.2
power Rush current  [A] MAX.35
Rush
conductivity [ms] MAX.6
time
Main circuit method Converter with power regeneration circuit
Structure Protection type (Protection method: IP20 [over all] / IPOO [Terminal block TE1])
Self-  [Forced wind coolin:
Cooling method cooling (internal) 9 Forced wind cooling (fin)
Weight [kg] 34 4.6 5.8 6.0 8.3 8.4 8.6 8.8
Heat radiated
at rated output W] 55 65 80 125 155 195 210 260 320 400
Noise Less than 55dB




2. Specifications

2-3-5 AC reactor
An AC reactor must be installed for each power supply unit.

(1) Specifications

AC reactor

AC reactor type B-AL- 7.5K 11K 18.5K 30K 37K
Compatible
power
supply unit MDS-C1-CV- 37,55,75 110 150,185 220,260,300 370
type
Rated capacity (kW] 75 11 185 30 37
(30-minute rating)
Rated voltage [V] 200/200 to 230AC
Rated current [A] 27 33 66 | 110 | 129
Frequency [Hz] 50/60 Frequency fluctuation within £3%

Ambient Operation: -10 to 60°C (with no freezing),

temperature Storage/Transportation: -10°C to 60°C (with no freezing)

Operation: 80%RH or less (with no dew condensation),

Ambient humidit . ) .
y Storage/Transportation: 80%RH or less (with no dew condensation)

Environ-
Indoors (no direct sunlight)
ment Atmosphere . . . -
With no corrosive gas, inflammable gas, oil mist or dust
. Operation/Storage: 1000 meters or less above sea level,
Altitude .
Transportation: 10000 meters or less above sea level
Vibration/impact 9.8m/s2 (1G) / 98m/s2 (10G)
Weight [kg] 3.6 3.0 | 5.2 | 6.0 10




2. Specifications

2-3-6 D/A output specifications for servo drive unit

(1) D/A output specifications
Iltem Explanation ﬁ =
No. of channels 2ch 5 |5
Output cycle 888us (min. value) S
Output precision 8hit CNO9 connector \/zg L
Output voltage range || OV to 2.5V (zero) to +5V pinl Name | PinT Name mm—
Output magnification +1/256 to +128-fold 1 LG 11 LG U
setting 2 12 =) |
CN9 connector 3 13 =T
Output pin MO1 = P!n 9 g 12 Q &
MO2 = Pl.n 19 6 | MUIFB 16 | MVIFB
GND =Pins 1, 11 7 | LUFB | [17] LVIFB
Phase current feedback output function 8 18
L axis U phase current FB : Pin 7 9 | MO1 19| MO2
Function L axis V phase current FB : Pin 17 10 20
M axis U phase current FB : Pin 6 -
M axis V phase current FB : Pin 16
The D/A output for the 2-axis drive unit
(MDS-C1-V2) is also 2ch. When using
Others the 2-axis drive unit, set -1 for the output
data (SV061, 62) of the axis that is not
to be measured.
MDS-C1-V2
(2) Output data settings
No. Abbrev. Parameter name Explanation
SV061 DAINO D/A output channel 1 data No. Input the No. of the data to be output to each D/A output channel.
SV062 DA2NO D/A output channel 2 data No.
No. Output data Original data unit s?;;z:E?:tgtE:g?/:l?une Output unit for standard | Output
(SV063, SV064) setting cycle
-1 | D/A output not selected EStrpzu_téXis drive unit (MDS-C1-V2). Set the parameters to another axis in the drive unit that is not D/A
chl: Speed feedback r/min 13 (2000rpm) 1000rpm/v 3.5ms
0 9 (3000rpm) 1500rpm/V 3.5ms
ch2: Current command Stall % 131 Stall 100%/V 3.5ms
1 | Current command Stall % 131 Stall 100%/V 3.5ms
2 —
3 | Current feedback Stall % 131 Stall 100%/V 3.5ms
4 |-
5 |-
6 | Position droop NC display unit/2 328 (Display unit = 1um) 10pm/0.5vV 3.5ms
7 —
8 | Feedrate (FAT) C‘g‘rﬁrgfr']‘l’gg‘r:“gﬁl’e 55 (1um, 3.5ms) 1000 (mm/min)/05V | 3.5ms
9 —
10 | Position command NC display unit/2 328 (Display unit = 1um) 10um/0.5V 3.5ms
11 |-
12 | Position feedback NC display unit/2 328 (Display unit = 1um) 10um/0.5V 3.5ms
13 |-
14 g?g'jéon detection estimated Stall % 131 Stall 1009%/V 3.5ms
15 g‘;!'jéon detection disturbance Stall % 131 Stall 10096/V 3.5ms
64 | Current command (high-speed) Internal unit 8 (adjustments required) - 0.8us
65 | Current feedback (high-speed) Internal unit 8 (adjustments required) - 0.8us
77 | Estimated disturbance torque Internal unit 8 (adjustments required) - 0.8us
125 | Test output saw tooth wave 0V to 5V 0 (256) Cycle: 227.5ms 0.8us
126 | Test output oblong wave 0V to 5V 0 (256) Cycle 1.7ms 0.8us
127 | Test output 2.5V (data 0) 2.5V 0 (256) - 0.8us
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2-3-7 DI/A output specifications for spindle drive unit

(1) D/A output specifications
Item Explanation ST
No. of channels 2ch U U
Output cycle 444us (min. value) —
Output precision 8bit p Al A
Output voltage range 0V to +5V (zero) to +10V, CN9 connector \/ = [
P 9 9 0V to +10V for meter output Pin| Name Pin| Name x|
ifi i 1 LG 11
Output magnification +1/256 to +128-fold 2 > A | []
setting 1
CN9 connector 3 13 Al A
Output pin MO1 = Pin 9 ‘5‘ 1;1 L
putp MO?2 = Pin 19 2 5
GND=Pinl 7| wrs | [17] wiFB
Phase current feedback output function 8 18
Function U phase current FB : Pin 7 9 MO1 19| MO2
V phase current FB : Pin 17 10 20
N J
MDS-C1-SP
(2) Setting the output data
No. Abbrev. Parameter name Explanation
SP253 DAINO D/A output channel 1 data No. Input the No. of the data to be output to each D/A output channel.
SP254 DA2NO D/A output channel 2 data No. 1deg=(64000+65536)
Output magnification Output unit for standard output
No. Output data Original data unit standard setting value utpu u?étti?]r standar Cu cplg
(SP255, SP256) 9 4
0 chl: Speedometer output 10V=max. speed (Zero=0V) 0 Depends on maximum speed | 3.5ms
ch2: Load meter output 10V=120% load (Zero=0V) 0 30-minute rating 12%/V 3.5ms
1 —
2 | Current command Rated 100%=4096 8 30-minute rating 20%/V 3.5ms
3 | Current feedback Rated 100%=4096 8 30-minute rating 20%/V 3.5ms
4 | Speed feedback r/min 13 500rpm/V 3.5ms
5 —
Position droop _
6 (lower order 16bit) 0.001deg=64 10 (10.24) 0.01deg/V 0.8ps
Position droop _ .
7| (higher order 16bit) 1deg=(64000+65536) 671 10deg/V 0.8us
Feedrate (FAT) _ 173 .
8 (lower order 16bit) 0.001deg=64 (at 3.5ms communication) 10deg/min/V 0.8us
Feedrate (FAT) _ . 629
° (higher order 16bit) 1deg=(64000+65536) (at 3.5ms communication) 500rpm/v 0.8s
Position command _
10 | tower order 16bit) 0.001deg=64 10 (10.24) 0.01deg/V 0.8us
Position command _ .
11 (higher order 16bit) 1deg=(64000+65536) 19 (18.64) 360deg/V 0.8us
Position feedback _
12 (lower order 16bit) 0.001deg=64 10 (0.24) 0.01deg/V 0.8ps
Position feedback _ .
13 (higher order 16bit) 1deg=(64000+65536) 19 (18.64) 360deg/V 0.8us
80 | Control input 1
81 | Control input 2
82 | Control input 3
83 | Control input 4 .
HEX Bit correspondence 3.5ms
84 | Control output 1
85 | Control output 2
86 | Control output 3
87 | Control output 4
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2-3-8 Explanation of each part

(1) Explanation of each servo drive unit part

<l1> <2> <1> <2>
<3> @ @ <4> <3> Z @ <4>
<5> Q Q <6> <5> @ Z 6>
<7> @ E @ <11> <7> Z @ E <11>
o] |(c] <8> é é <g>
<9> Q Q <10>
S
<12>—|: <12>T

T<l3> j<l3>

| <15>

<14 EIMIMIMI] <14
Pene——<16> <16>

MDS-C1-V1 (1-axis servo drive unit)

MDS-C1-V2 (2-axis servo drive unit)

The connector layout differs according to the unit being used. Refer to each unit's outline drawing

for details.
Each part name
Name Description
<1> LED Unit status indication LED
<2> SW1 Axis No. setting switch (Left: L axis, Right: M axis)
<3> CN1A NC or upward axis communication connector
<4> § CN1B Battery unit/Terminator/Lower axis communication connector
<5> = CN9 Analog output connector
<6>| 5 ||_CN4 Power supply communication connector
<7> *E CN2L Motor side detector connection connector (L axis)
<8> 8 CN3L Machine side detector connection connector (L axis)
<9> CN2M Motor side detector connection connector (M axis)
<10> CN3M Machine side detector connection connector (M axis)
<11> CN20 Electromagnetic/dynamic brake connector
<12> TE2 L+, L— Converter voltage input terminal (DC input)
<13> § TE3 L11, L21 Control power input terminal (single-phase AC input)
< > =5
14>l 5 TE1l LU.LV,LW Motor power output terminal (3-phase AC output)
<15>| £ MU,MV,MW
T
<165 = PE @ Grounding terminal
(Note) The connector names differ for the V1 drive unit. (CN2L/CN3L — CN2/CN3, CN2M/CN3M — Not mounted)
The MU, MV and MW terminals are not provided. The LU, LV and LW terminals are named U, V and W.
Screw size
1l-axis servo drive unit MDS-C1-V1- 2-axis servo drive unit MDS-C1-V2-
0101 to 2020 3510to
Type o1 ;2335' 4570 | 70t090 |110t0150| 3510S, 45458, 4%%0 7070
3520S 7070S
Unit width (mm) 60 90 120 150 60 90 120 150
<12> L+, L— M6 x 14
<13>L11,L21 M4 x 10
<14> LU, LV, LW M4 x 12
<15> MU, MV, MW (Note) M5 x 12 M8 x 14 M4 x 12
<16> D M4 x 8 M5 x 12 M8 x 14 M4 x 8

(Note) The V1-45S UVW terminal screw size is M5, the same as V1-45.
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2. Specifications

(2) Explanation of each spindle drive unit part

o
<1> | <2>
<3> Z Z <4>
<5> Z Z <6>
<7> @ E\E
T <8>
<9> Q Q <10>
—
T
I
<13
<14>

MDS-C1-SP

The connector layout differs according to the unit being used. Refer to each unit's outline drawing
for details.

Each part name

Name Description
<1> LED Unit status indication LED
<2> SW1 --- Axis No. setting switch
<3>| « || CN1A --- NC or upward axis communication connector
<4> § CN1B Battery unit/Terminator/Lower axis communication connector
<5>| S| CN9 Analog output connector
<6> g CN4 Power supply communication connector
<7>| S| CN5 Internal PLG encoder connection connector
<g>| © CN6 Magnetic sensor connection connector
<9> CN7 C axis control encoder connection connector
<10> CN8 CNC connection connector
<11> = TE2 L+, L— Converter voltage input terminal (DC input)
<12> 2 TE3 L11,L21 Control power input terminal (single-phase AC input)
<13> ; TE1 U, VvV, W Motor power output terminal (3-phase AC output)
<14>| 2 PE @ Grounding terminal
Screw size
Spindle drive unit MDS-C1-SP-
Type 04 to 37 55to 110,150S 150 to 185 220 to 300
Unit width (mm) 60 90 120 150
<11> L+, L— M6 x 14
<12>111,L21 M4 x 10
<13>U,V,W M4 x 12 M5 x 12 M8 x 14
<14> D M4 x 8 M5 x 12 M8 x 14




2. Specifications

(3) Explanation of each power supply unit part

[ o |
s
<1> ‘ l <2>
<3> Eﬂ
= LLLLL
<4> @ R
5.5
[
<7> <6> ] )
1=
|
e —
—)
<9> )
cC— )
(D
<10>— | ——)
I\
<11>
MDS-C1-CV Bottom view

The connector layout differs according to the unit being used. Refer to each unit's outline drawing
for details.

Each part name

Name Description
<1>| = [ LED Power supply status indication LED
<2> § SW1 Power supply setting switch
<3> E CN4 -—- Servo/spindle communication connector (master)
<4> g CN9 -—- Servo/spindle communication connector (slave)
<5>| § CHARGE LAMP | TE2 output charging/discharging circuit indication LED
<6>| © [ cN23 External emergency stop input connector
<7>| _ [LTE2 L+, L— Converter voltage output terminal (DC output)
<8> g TE3 L11,L21 Control power input terminal (single-phase AC input)
<9>| 5 MC1 External contactor control terminal
<10> .% TE1 L1,L2, L3 Power input terminal (3-phase AC input)
<115 = PE @ Grounding terminal

(Note) CN23is located at the bottom of the power supply unit.

Screw size
Power supply unit MDS-C1-CV-
Type 37t0 75 110 150 to 185 220 to 370

Unit width (mm) 60 90 120 150
<7> L+, L— M6 x 16

<8> L11,L21 M4 x 10

<9> MC1 M4 x 10

<10>L1,L2, L3 M4 x 10 M5 x 12 M8 x 14
<11>D M4 x 8 M5 x 8 M8 x 14




2. Specifications

2-4 Restrictions on servo control

There may be some restrictions on mechanical specifications and electrical specifications when
executing servo controls. Always read this section when designing machines and confirm that no
problems exist with the specifications.

2-4-1 Restrictions of electronic gear setting value

The servo drive unit has internal electronic gears. The command value from the NC is converted into a
detector resolution unit to carry out position control. The electronic gears are single gear ratios
calculated from multiple parameters as shown below, and each value (ELG1, ELG2) must be 32767 or
less.

If the value overflows, the initial parameter error (alarm 37) or error parameter No. 101 (2301 with
M60S/E60 Series NC) will be output.

If an alarm occurs, the mechanical specifications and electrical specifications (such as resolution of the
detector) must be revised so that the electronic gears are within the specifications range.

(1) For semi-closed loop control

. ELG1 _ __ PC2 x RNG1 .
Reduced fraction of —zr=5— = PCL % PIT x IUNIT (reduced fraction)

IUNIT = 2/NC command unit (um)
lpum : IUNIT =2, 0.1um : IUNIT =20

When the above is calculated, the following conditions must be satisfied.

ELG1 < 32767
ELG2 < 32767

(2) For full-closed loop control

PGNX _ PC2 x RNG2 x PGN1
PGNY ~— PC1xRNG1 x 30

Reduced fraction of (reduced fraction)

When the above is calculated, the following conditions must be satisfied.
PGNX < 32767
PGNY < 32767

And,

Reduced fraction of PGNXsp _ PC2 x RNG2 x PGN1sp

PGNYsp — PC1 x RNG1 x 30

(reduced fraction)

When the above is calculated, the following conditions must be satisfied.
PGNXsp < 32767
PGNYsp < 32767

M

g If the electronic gears overflow, the alarm 37 or error parameter No. 101 (2301
Q‘ POINT  with M60S/EGO series NC) will be output.




2. Specifications

(3) Electronic gear related parameters

No. Abbrev. | Parameter name Explanation Setting .
range (Unit)
SV001 PC1 | Motor side gear ratio | Set the motor side and machine side gear ratio. 1to 32767
) - For the rotary axis, set the total deceleration (acceleration) ratio.
svoo2 | pcp | Machine side gear | gyen if the gear ratio is within the setting range, the electronic gears may | 1 to 32767
ratio overflow and cause an alarm.
Set the position loop gain. The standard setting is "33".
The higher the setting value is, the more precisely the command can be 1 t0 200
SV003 | PGN1 |Positionloopgainl [followed and the shorter the positioning time gets, however, note that a (rad/s)
bigger shock is applied to the machine during acceleration/deceleration.
When using the SHG control, also set SV004 (PGN2) and SV057 (SHGC).
SV018 PIT Ball screw pitch Set the ball screw pitch. Set to "360" for the rotary axis. 11032767
(mm/rev)
In the case of the semi-closed loop control 1 0 9999
Set the same value as SV020 (RNG2). (Refer to the explanation of Ko/
SV020)) (kplrev)
In the case of the full-closed loop control
Set the number of pulses per ball screw pitch.
Detector model name Resolution SV019 setting
OHE25K-ET, OHA25K-ET 100,000 (p/rev) 100
OSE104-ET,0SA104-ET 100,000 (p/rev) 100
OSE105-ET,0SA105-ET 1,000,000 (p/rev) 1000
RCN723 (Heidenhain) 8,000,000 (p/rev) 8000
Relative position detection Refer to specification PIT/Resolution
Position detect scale manual for each detector (m)
osition detector
SV019 | RNG1 . . The same as
resolution AT41 (Mitsutoyo) 1 (nm/p) SV018 (PIT) 1 t0 9999
FME type, FLE type Refer to specification PIT/Resolution (kp/pit)
(Futaba) manual for each detector (m) pip
MP type (Mitsubishi Heavy Refer to specification PIT/Resolution
Industries) manual for each detector (um)
. Twice as big as
AT342 (Mitsutoyo) 0.5 (um/p) SV018 (PIT)
. 20 times as big as
AT343 (Mitsutoyo) 0.05 (um/p) SV018 (PIT)
LC191M (Heidenhain) Refer to specification PIT/Resolution
manual for each detector. (m)
LCA91M (Heidenhain) Refer to specification PIT/Resolution
manual for each detector. (um)
Set the number of pulses per one revolution of the motor side detector.
Speed detector Detector model name SV020 setting 1 to 9999
SV020 | RNG2 | ooution OSE104, OSA104 100 (kpirev)
OSE105, OSA105 1000
Set the position loop gain during the synchronous tapping control.
Position loop gain 1 | Set the same value as the value of the spindle parameter, position loop gain 1 to 200
SV049 [PGN1sp |in spindle in synchronous control.
synchronous control (rad/s)

When performing the SHG control, set this with SV050 (PGN2sp) and
SV058 (SHGCsp).




2. Specifications

2-4-2 Restrictions on absolute position control

When executing absolute position control, the following conditions must be satisfied. If not satisfied,

mechanical specifications and electrical specifications (such as resolution of the detector) must be
revised.

When executing incremental control, there are no particular restrictions on servo control. (Confirm with
the NC system side specifications.)

(1) For linear axis

The following conditions, Condition 1 and 2, must be satisfied simultaneously.
(Condition 1)

2147
<—
Length of stroke < UNIT [m]

IUNIT = 2/NC command unit (um)
Ipum :IUNIT =2, 0.1um:IUNIT =20
(Condition 2)
(a) For semi-closed loop control

PC1 x PIT
< ——
Length of stroke < 2147 x PC2 x RNG2 [m]
(b) For full-closed loop control

PIT
rRNGT (M

Length of stroke < 2147 x

(Note) Even during the full-closed loop control, when the MP scale is used, restrictions are applied
with the condition (a), as well.

(2) For rotary axis
The following conditions must be satisfied.

2147000
PC2 < RNG?2 x PC1
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3. Characteristics

3-1 Servomotor

3-1-1 Environmental conditions

Environment

Conditions

Ambient temperature

0°C to +40°C (with no freezing)

Ambient humidity

80%RH or less (with no dew condensation)

Storage temperature

—15°C to +70°C (with no freezing)

Storage humidity

90%RH or less (with no dew condensation)

Atmosphere

Indoors (Where unit is not subject to direct sunlight)
No corrosive gases, flammable gases, oil mist or dust

Altitude

Operation/storage: 1000m or less above sea level
Transportation: 10000m or less above sea level

3-1-2 Quakeproof level

Motor type

Acceleration direction

Axis direction (X)

Direction at right angle
to axis (Y)

HC52 to HC152, HC53 to HC153
HC103R to HC503R, HA053N to HA33N

9.8m/s’ (1G) or less

24.5m/s” (2.5G) or less

HC202, HC352, HC203, HC353

19.6m/s’ (2G) or less

49.0m/s? (5G) or less

HC452, HC702, HC453, HC703
HA-LF11K2-S8, HA-LF15K2-S8

11.7m/s® (1.2G) or less

29.4m/s’ (3G) or less

HC902

9.8m/s? (1G) or less

24.5m/s? (2.5G) or less

The vibration conditions are as shown below.

200+

100-
801
60+
50+
40+

30+

Vibration amplitude
(double-sway width) (um)

201

Servomotor

s

Acceleration

I I
1000 2000
Speed (r/min)

|
3000




3. Characteristics

3-1-3 Shaft characteristics

There is a limit to the load that can be applied on the motor shaft. Make sure that the load applied on the
radial direction and thrust direction, when mounted on the machine, is below the tolerable values given
below. These loads may affect the motor output torque, so consider them when designing the machine.

Servomotor Tolerable radial load Tolerable thrust load
HAO53NS,HA13NS 78.4N  (L=26) 49N
HA23NS,HA33NS

245N (L=30) 147N
HA23NT,HA33NT
HC103RT,HC153RT,HC203RT 392N (L=45) 196N
HC52T,HC102T,HC152T

392N (L=58) 490N
HC53T,HC103T,HC153T
HC103RS,HC153RS,HC203RS 686N  (L=45) 196N
HC353RS,HC503RS 980N  (L=63) 392N
HC52S,HC102S,HC152S

980N  (L=55) 490N
HC53S,HC103S,HC153S
HC202S,HC352S,HC452S,HC702S

2058N  (L=79) 980N
HC203S,HC353S,HC453S,HC703S
HC902S

2450N  (L=85) 980N
HA-LF11K2-S8
HA-LF15K2-S8 2940N  (L=100) 980N

Note: The symbol L in the table refers to the value of L below.

L
H } Radial load
_______ ] :%]_ Thrust load

L : Length from flange installation surface to center of load weight [mm]

1. Use aflexible coupling when connecting with a ball screw, etc., and keep the
shaft core deviation to below the tolerable radial load of the shaft.

2. When directly installing the gear on the motor shaft, the radial load increases
as the diameter of the gear decreases. This should be carefully considered
when designing the machine.

3. When directly installing the pulley on the motor shaft, carefully consider so

A CAUTION that the radial load (double the tension) generated from the timing belt
tension is less than the values shown in the table above.

4. In machines where thrust loads such as a worm gear are applied, carefully
consider providing separate bearings, etc., on the machine side so that loads
exceeding the tolerable thrust loads are not applied to the motor.

5. Do not use a rigid coupling as an excessive bending load will be applied on
the shaft and could cause the shaft to break.
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3-1-4 Oil/water standards

(1) The motor protective format (refer to "2-1-1 Specifications list.") uses
the IP type, which complies with IE Standard. However, these
Standards are short-term performance specifications. They do not
guarantee continuous environmental protection characteristics.
Measures such as covers, etc., must be taken if there is any possibility
that oil or water will fall on the motor, and the motor will be constantly
wet and permeated by water. Note that the motor's IP-type is not
indicated as corrosion-resistant.

4}

88 0l or water
da
)3 48 H

O

A

=

Servomotor

(2) When a gear box is installed on the servomotor, make sure that the oil level height from the center
of the shaft is higher than the values given below. Open a breathing hole on the gear box so that the

inner pressure does not rise.

Servomotor Oil level (mm)
HAO53N, HA13N 8
HA23N, HA33N 10
HC52, HC102, HC152 Gear I
HC53, HC103, HC153 20 Servomotor
HC103R, HC153R, HC203R .
HC353R, HC503R o Ieve-l——_-_-_I-:—-: _____
HC202, HC352, HC452, HC702 25 o
HC203, HC353, HC453, HC703
HC902 30
HA-LF11K2-S8 34
HA-LF15K2-S8 48

(3) When installing the servomotor horizontally, set the power cable and detector cable to face

downward.
When installing vertically or on an inclination, provide a cable trap.

Cable trap

AT ins
T T

= T

/N CAUTION _ thisalso.
2

treated for sealing.)

1. The servomotors, including those having IP65 specifications, do not have a
completely waterproof (oil-proof) structure. Do not allow oil or water to
constantly contact the motor, enter the motor, or accumulate on the motor. Oil
can also enter the motor through cutting chip accumulation, so be careful of

. When the motor is installed facing upwards, take measures on the machine
side so that gear oil, etc., does not flow onto the motor shaft.
3. Do not remove the detector from the motor. (The detector installation screw is
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3-1-5 Magnetic brake

A CAUTION belt, etc.). Provide a stop device on the machine side to ensure safety.

1. The axis will not be mechanically held even when the dynamic brakes are
used. If the machine could drop when the power fails, use a servomotor with
magnetic brakes or provide an external brake mechanism as holding means
to prevent dropping.

2. The magnetic brakes are used for holding, and must not be used for normal
braking. There may be cases when holding is not possible due to the life or
machine structure (when ball screw and servomotor are coupled with a timing

3. When operating the brakes, always turn the servo OFF (or ready OFF). When
releasing the brakes, always confirm that the servo is ON first. Sequence
control considering this condition is possible by using the motor brake control
output (CN20) on the servo drive unit.

4. When the vertical axis drop prevention function is used, the drop of the
vertical axis during an emergency stop can be suppressed to the minimum.

(1) Motor with magnetic brake
(@) Types

The motor with a magnetic brake is set for each motor. The "B" following the standard motor
model stands for the motor with a brake.

(b) Applications

When this type of motor is used for the vertical feed axis in a machining center, etc., slipping
and dropping of the spindle head can be prevented even when the hydraulic balancer's
hydraulic pressure reaches zero when the power turns OFF. When used with a robot, deviation
of the posture when the power is turned OFF can be prevented.

When used for the feed axis of a grinding machine, a double safety measures is formed with
the deceleration stop (dynamic brake stop) during emergency stop, and the risks of colliding
with the grinding stone and scattering can be prevented.

This motor cannot be used for the purposes other than holding and braking during a power
failure (emergency stop). (This cannot be used for normal deceleration, etc.)

(c) Features

1) The magnetic brakes use a DC excitation method, thus:
» The brake mechanism is simple and the reliability is high.
» There is no need to change the brake tap between 50Hz and 60Hz.
* There is no rush current when the excitation occurs, and shock does not occur.
» The brake section is not larger than the motor section.
2) The magnetic brake is built into the motor, and the installation dimensions are the same as
the motor without brake.

(d) Considerations to safety

1) When using a timing belt, connecting the motor with magnetic brakes and the load (ball
screw, etc.) with a timing belt as shown on the left below could pose a hazard if the belt
snaps. Even if the belt's safety coefficient is increased, the belt could snap if the tension is
too high or if cutting chips get imbedded. Safety can be maintained by applying the
configuration shown on the right below.

Dangerous! Safe!
[]]D_I Top Top
Mot Brake ! jpun i
[]G Bottom /'[U Bottom
I T Motor I T
n'ﬂrrr 7777777777 | (No brakes) ] N
MM Ball screw Inn0 ) e —— LT Ball screw
Timing belt Timing belt L IBrake
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(2) Magnetic brake characteristics

Motor model | HC52B  HC53B |HC202B HC203B HC103RB HC353RB
HC102B HC103B [HC352B HC353B HC153RB HC503RB
HC152B HC153B |HC452B HC453B HC203RB
HC702B HC703B

Item HC902B
Type (Note 1) Spring braking type safety brakes
Rated voltage 24VDC
Rated current at 20°C (A) 0.80 1.43 0.8 0.96
Excitation coil resistance at 20°C  (Q) 29 16.8 30 25
Capacity (W) 19 34 19 23
Attraction current (A) 0.2 0.4 0.25 0.24
Dropping current (A) 0.08 0.2 0.085 0.10
Static friction torque (N-m) 8.3 43.1 6.8 16.7
Inertia (Note 2) (kg-cmz) 2.0 10 0.35 3.5
Release delay time (Note 3) (s) 0.04 0.1 0.03 0.04
Braking delay |AC OFF (s) 0.12 0.12 0.12 0.12
time (Note 3) DC OFF (s) 0.03 0.03 0.03 0.03
Tolerable Per braking J) 400 4,500 400 400
braking work

Per hour ) 4,000 45,000 4,000 4,000
amount
Brake play at motor axis (degree) 0.2t0 0.6 0.2t0 0.6 0.2t0 0.6 0.2t00.6

_ No.ofbraking ;o) 20,000 20,000 20,000 20,000

Brake life operations
Note 4 Work t
( ) orcamount 4 200 1,000 200 200

per braking

Motor model HA053B HA23NB HA-LF11K2B-S8 | HA-LF15K2B-S8

Item HA13B HA33NB
Type (Note 1) Spring braking type safety brakes
Rated voltage 24VDC
Rated current at 20°C (A) 0.5 0.7 1.3 1.9
Excitation coil resistance at 20°C  (Q) 111 49 19 12.4
Capacity (W) 12 17 30 46
Attraction current (A) 0.15 0.2 0.50 0.65
Dropping current (A) 0.06 0.06 0.20 0.25
Static friction torque (N-m) 0.39 1.96 82 160.5
Inertia (Note 2) (kg-cmz) 0.02 0.20 111 54
Release delay time (Note 3) (s) 0.03 0.05 0.25 0.30
Braking delay AC OFF (s) 0.20 0.10 0.15 0.20
time (Note 3) DC OFF (s) 0.03 0.02 0.04 0.04
Tolerable Per braking J) 49.0 5.6 3,000 5,000
braking work

Per hour (6)) 490.3 55.9 30,000 50,000
amount
Brake play at motor axis (degree) 0.25t0 2.5 0.2to 15 0.05t0 0.26 0.03t0 0.18

No. of braki .

_ 0-01BraINg  imes) 30,000 30,000 20,000 20,000

Brake life operations
Note 4 Work t
(Note 4) orramount 4, 49.0 5.6 1,000 3,000

per braking

Notes:

1. There is no manual release mechanism. If handling is required such as during the machine core
alignment work, prepare a separate 24VDC power supply, and electrically release a brake.

2. These are the values added to the servomotor without a brake.

3. This is the representative value for the initial attraction gap at 20°C.

4. The brake gap will widen through brake lining wear caused by braking. However, the gap cannot

be adjusted. Thus, the brake life is considered to be reached when adjustments are required.

A leakage flux will be generated at the shaft end of the servomotor with a magnetic brake.

When operating in low speed regions, the sound of loose brake lining may be heard. However, this

is not a problem in terms of function.

oo

3-6
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(3) Magnetic brake power supply

1. Always install a surge absorber on the brake terminal when using DC OFF.
A CAUTION 2. Do not pull out the cannon plug while the brake power is ON. The cannon
plug pins could be damaged by sparks.

(a) Brake excitation power supply

1) Prepare a brake excitation power supply that can accurately ensure the attraction current
in consideration of the voltage fluctuation and excitation coil temperature.

2) The brake terminal polarity is random. Make sure not to mistake the terminals with other
circuits.

(b) Brake excitation circuit

1) AC OFF and 2) DC OFF can be used to turn OFF the brake excitation power supply (to apply
the brake).

1) AC OFF
The braking delay time will be longer, but the excitation circuit will be simple, and the relay
cut off capacity can be decreased.

2) DC OFF
The braking delay time can be shortened, but a surge absorber will be required and the
relay cut off capacity will be increased.

<Cautions>
¢ Provide sufficient DC cut off capacity at the contact.
e Always use a surge absorber.

e When using the cannon plug type, the surge absorber will be further away, so use
shielded wires between the motor and surge absorber.

SW — _
24VDC 24VDC

o—o— o—| ° . . .
SW1 .. | SW2 «
zD1 TS ° S
100VAC or £ S
200VAC PS i Magnetic 100VAC or | o ) ©
i brake 200VAC VAR1 | @ VAR2 ‘g
ZD2 ) i D
i © i @©

o o
(a) Example of AC OFF (b) Example of DC OFF
PS : 24VDC stabilized power supply

ZD1,ZD2 : Zener diode for power supply protection (1W,24V)
ex. made by Renesas HZ24
VAR1, VAR2 : Surge absorber (220V)

Magnetic brake circuits
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3-1-6 Dynamic brake characteristics

If a servo alarm that cannot control the motor occurs, the dynamic brakes will function to stop the

servomotor regardless of the parameter settings.

(1) Deceleration torque

The dynamic brake uses the motor as a generator, and obtains the deceleration torque by
consuming that energy with the dynamic brake resistance. The characteristics of this deceleration
torque have a maximum deceleration torque (Tdp) regarding the motor speed as shown in the

following drawing. The torque for each motor is shown in the following table.

Tdp

Deceleration
torque

Ndp

Motor speed

Deceleration torque characteristics of a dynamic brake

Max. deceleration torque of a dynamic brake

Motor type Stall torque (N-m) Tdp (N-m) Ndp (r/min)
HC52 2.94 4.79 669
HC102 5.88 11.19 884
HC152 8.82 18.49 1062
HC202 13.72 10.56 457
HC352 22.50 23.79 716
HC452 37.20 47.88 1459
HC702 49.00 62.05 1641
HC902 58.80 85.36 2109
HC53 2.94 5.08 899
HC103 5.88 10.72 1045
HC153 8.82 18.88 1676
HC203 13.72 9.85 728
HC353 22.50 21.67 1215
HC453 37.20 40.63 2109
HC703 49.00 57.91 2531
HC103R 3.18 3.67 582
HC153R 4.78 5.44 668
HC203R 6.37 7.16 973
HC353R 11.10 10.18 1215
HC503R 15.90 15.97 1432
HAO053N 0.25 0.21 2686
HA13N 0.49 0.49 2056
HA23N 0.98 1.14 1205
HA33N 1.96 2.30 823
HA-LF11K2-S8 70.60 72.22 1225
HA-LF15K2-S8 91.70 110.19 1494
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(2) Coasting rotation distance during emergency stop

The distance that the motor coasts (angle for rotary axis) when stopping with the dynamic brakes
can be approximated with the following expression.

__F Ju 2
LMAX—W'{'[E‘F(]."‘ JM)-(A-N + B)}
Lmax : Motor coasting distance (angle) [mm, (deg)]
F . Axis feedrate [mm/min, (deg/min)]
N . Motor speed [r/m]
Ju : Motor inertia [kg-cm?]
Ju . Motor shaft conversion load inertia [kg-cm?]
te . Brake drive relay delay time (s) (Normally, 0.03s)
A . Coefficient A (Refer to the table below)
B . Coefficient B (Refer to the table below)
OFF
Emergency stop (EMG) ON
Dynamic brake control output OFF
ON

Actual dynamic brake operation SEF

y

Motor speed

Motor speed: N

Coasting amount

<> Time

te

Dynamic brake braking diagram

Coasting amount calculation coefficients table

Im Im
Motor type (kg .sz) A B Motor type (kg 'sz) A B

HC52 6.6 3.59x107 4.83x107° HC103R 15 1.23x10° 1.24x10°

HC102 13.6 2.40%107 5.63x107 HC153R 1.9 0.91x107° 1.22x10°

HC152 20.0 1.78x10° 6.02x107 HC203R 2.3 0.58x107 1.64x10°

HC202 425 15.36x10° 9.64x10° HC353R 8.3 1.17x10° 5.19x10°

HC352 82.0 8.40x10° 12.93x10° HC503R 12.0 0.92x10° 5.64x10°

HC452 121.0 3.02x107 19.30x10°

HC702 160.0 2.74x10° 22.16x107 HAO053N 0.19 0.15x107 13.01x10°

HC902 204.0 1.98x10° 26.39x107 HA13N 0.37 0.16x10? 8.18x107
HA23N 0.98 0.31x107° 5.43x10°

HC53 6.6 2.52x10° 6.11x10° HA33N 1.96 0.45x107° 3.67x10°

HC103 13.6 2.12x10° 6.95x107

HC153 20.0 1.10x10° 9.29x107 HA-LF11K2-S8 105 2.07x10° 9.32x10°

HC203 425 10.34x10° 16.45x10°° HA-LF15K2-S8 220 2.33x10° 15.62x10°

HC353 82.0 5.43x10° 24.08x10°

HC453 121.0 2.46x10° 32.88x107

HC703 160.0 1.91x10° 36.61x107
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3-2 Spindle motor

3-2-1 Environmental conditions

Environment Conditions
Ambient temperature 0°C to +40°C (with no freezing)
Ambient humidity 90%RH or less (with no dew condensation)
Storage temperature —20°C to +65°C (with no freezing)
Storage humidity 90%RH or less (with no dew condensation)
Indoors (no direct sunlight);

Atmosphere . . ( ght I

no corrosive gases, inflammable gases, oil mist or dust

) Operation/storage: 1000m or less above sea level

Altitude

Transportation: 10000m or less above sea level

3-2-2 Shaft characteristics

There is a limit to the load that can be applied on the motor shaft. Make sure that the load applied on the
radial direction, when mounted on the machine, is below the tolerable values given below. These loads
may affect the motor output torque, so consider them when designing the machine.

Spindle motor Tolerable radial load
SJ-V3.7-02ZM 490 N
SI-V7.5.082M, SIVL-06ZM
SJ-V5.5-01, SJ-V11-08ZM 1470 N

SJ-PMF01830-00
SJ-V7.5-01, SJ-V11-01

SJ-V22-06ZM, SJ-V30-02ZM, SJ-PMF03530-00 1960 N
SJ-V11-09, SJ-V15-01, SJ-V15-03, SJ-V18.5-01, SJ-V18.5-03 2940 N
SJ-V22-01, SJ-V22-05, SJ-V26-01, SJ-30A

SJ-22XW5 3920 N
SJ-37BP 4900 N
SJ-22XW8, SJ-45BP

SJ-V55-01 5880 N

A

Radial load

—

=T

The load point is at the one-half of the shaft length.



3. Characteristics

3-3 Drive unit characteristics

3-3-1 Environmental conditions

Environment Conditions
Ambient temperature 0°C to +55°C (with no freezing)
Ambient humidity 90%RH or less (with no dew condensation)
Storage temperature —15°C to +70°C (with no freezing)
Storage humidity 90%RH or less (with no dew condensation)
Indoors (no direct sunlight);
Atmosphere . . ( ght I
no corrosive gases, inflammable gases, oil mist or dust
) Operation/storage: 1000m or less above sea level
Altitude ;
Transportation: 10000m or less above sea level
: . 2
Vibration Operation/storage: 4.9m/s” (0.5G) or less

Transportation: 49m/s’ (5G) or less

(Note) When installing the machine at 1,000m or more above sea level, the heat dissipation
characteristics will drop as the altitude increases. The upper limit of the ambient
temperature drops 1°C with every 100m increase in altitude. (The ambient temperature at
an altitude of 2,000m is between 0 and 45°C.)
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3-3-2 Heating value

Each heating value is calculated with the following values.
The values for the servo drive unit apply at the stall output. The values for the spindle drive unit apply for
the continuous rated output. The values for the power supply unit include the AC reactor's heating value.

Servo drive unit Spindle drive unit Power supply unit
Heating value Heating value Heating value Heating value
Type (W] Type (W] Type (W] Type (W]
MDS-C1- [ nside | outside || MDS-C1- [|nside | outside || MDS-C1- [ nside | outside | MDS-C1- [inside | outside
panel panel panel panel panel panel panel panel
V1- 01 21 0 V2-0101 38 0 SP- 04 30 0 CV- 37 21 34
V1- 03 27 0 V2-0301 41 0 SP- 075 40 0 CV- 55 23 42
V1- 05 37 0 \/2-0303 43 0 SP- 15 49 0 CV- 75 25 55
V1- 10 53 0 V2-0501 46 0 SP- 22 26 42 CV-110 26 99
V1- 20 25 66 V2-0503 52 0 SP- 37 28 51 CV-150 29 126
V1- 35 30 102 V2-0505 62 0 SP- 55 31 76 CV-185 33 162
V1- 45S 34 124 \/2-1005 78 0 SP-75 35 102 CV-220 35 175
V1- 45 37 148 V2-1010 96 0 SP-110 41 140 CV-260 40 220

V1- 70S 38 151 V2-2010 37 117 SP-150S | 48 140 CV-300 46 274

V1- 70 50 234 V2-2020 41 137 SP-150 48 187 CV-370 54 346

V1- 90 56 275 V2-3510S | 44 146 SP-185 62 280

V1-110 74 392 V2-3510 42 148 SP-220 65 301

V1-150 96 545 V2-3520S | 48 165 SP-260 80 403

V2-3520 45 168 SP-300 98 522

V2-3535 51 209

V2-4520 52 214

V2-4535 57 249

V2-4545S | 55 225

V2-4545 64 295

V2-7035 70 336

V2-7045 77 382

V2-7070S [ 65 300

V2-7070 90 468

V2-9090S | 65 300

(Note 1)

(Note 2)
(Note 3)

(Note 4)

The values for the spindle drive unit are the heating value at the continuous rated output, and
the values for the servo drive unit are the heating values at the stall output when operating in
the high-gain mode. The heating value when operating the servo drive unit in the standard
mode (MDS-B compatible mode) is lower than the MDS-B series heating value. However,
with the new design, the standard operation mode will not presumably be used, so the data
has been eliminated.
The total heating value for the power supply includes the heating value for the AC reactor.
The total heating value for the unit is the total sum of the heating values for the above
corresponding units which are mounted in the actual machine.
Example) When the CV-185, SP-110, V1-35, V2-2020 units are mounted

Unit total heating value (W) =195+181+132+178=686 (W)
When designing the panel for sealed mounting, take the actual load rate into consideration,
and calculate the heating value inside the servo drive unit panel with the following expression:

Heating value inside servo drive unit panel (considering load rate) = Heating value in panel
obtained from above table x 0.5

(Note that this excludes the power supply unit and spindle drive unit.)
If the load rate is clearly larger than 0.5, substitute that load rate for (x 0.5) in the above
expression.
Example) When the V1-35 servo drive unit is mounted
Heating value in panel (at rated output) = 30(W)
Thus, the heating value in the panel (considering the load rate) is 30 x 0.5 = 15 (W)

3-12
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3-3-3 Overload protection characteristics

The servo drive unit has an electronic thermal relay to protect the servomotor and servo drive unit from
overloads. The operation characteristics of the electronic thermal relay are shown below when standard
parameters (SV021=60, SV022=150) are set.

If overload operation over the electronic thermal relay protection curve shown below is carried out,
overload 1 (alarm 50) will occur. If the maximum current is commanded at 95% or higher continuously
for one second or more due to a machine collision, etc., overload 2 (alarm 51) will occur.

(1) Motor HC52
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(3) Motor HC152
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(6) Motor HC452
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(7) Motor HC702
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(9) Motor HC53
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(10) Motor HC103
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(12) Motor HC203
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(15) Motor HC703

10000.00

1000.00
0
(0]

2 100,00
o
L2
B

€ 10.00
o
o

1.00

0.10

(16) Motor HC103R

10000.00

1000.00
0

2  100.00
<
i)

S 1000
()
o
@]

1.00

0.10

(17) Motor HC153R

10000.00

1000.00
z

g 100.00
=
S

S 10.00
8]
[oR
o

1.00

0.10

When ]
rotating ]
N —
N When —
] stopped
|
|
. \ .
100 200 300 400 500
Motor current (stall current %)
I —
When [
rotating =
N —
SN When ]
stopped | |
\
100 200 300 400 500
Motor current (stall current %)
| —
When [
- rotating =
N When [
™ stopped ||
\\ —
1 1 L
100 200 300 400 500

Motor current (stall current %)



3. Characteristics

(18) Motor HC203R
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(21) Motor HAO53N
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(24) Motor HA33N

Operation time (s)
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4. Dedicated Options

4-1 Servo options

The option units are required depending on the servo system configuration. Check the option units to be
required referring the following items.

(1) System configuration in the full closed loop control
Check the servo options required to execute the full closed loop control based on the following

table.
Motor side Need for detector Need for Servo system
System configuration detector conversion unit battery unit s ecifichtions
specifications (MDS-B-HR) (MDS-A-BT) P
OSE104-ET, OSE105-ET Incremental X X Incremental
OSA104-ET, OSA105-ET Incremental x Absolute position
Relative position linear scale
. Incremental X X Incremental
(Oblong wave signal output)
Relative position linear scale
; Incremental (@) x Incremental
(SIN wave signal output)
AT41 (Mitsutoyo) Incremental x x Absolute position
FME, FML type (Futaba corporation) Incremental X X Absolute position
MP scale (Mitsubishi Heavy Industries) || Absolute position X ®) Absolute position
AT342, AT343 (Mitsutoyo) Incremental x X Absolute position
LC191M, LC491M (HEIDENHAIN) Incremental x x Absolute position
RCN223, RCN723 (HEIDENHAIN) Incremental X X Absolute position
The absolute position system cannot be established in combination with the

7

POINT

relative position (incremental) machine side detector and absolute position
motor side detector.

(2) System configuration in the synchronous control
(8) For position command synchronous control

The synchronous control is all executed in the NC, and the each servo is controlled as an
independent axis. Therefore, preparing special options for the synchronous control is not
required on the servo side.

(b) For speed/current command synchronous control

The signal divider unit (MDS-B-SD) may be required because two axes share the FB signal of
the motor detector or linear scale. Check whether the signal divider unit is required based on

the following table.

System configuration

For control with MDS-C1-V2
(small capacity)

For control with MDS-C1-V1 X 2 units
(large capacity)

Need for signal

Need for detector

Need for signal

Need for detector

divider unit conversion unit divider unit conversion unit
(MDS-B-SD) (MDS-B-HR) (MDS-B-SD) (MDS-B-HR)
Semi closed control
. X X (@] X
(only for motor side detector)
Relative position linear scale
. X X (@] X
(Oblong wave signal output)
Relative p0§|t|on linear scale N o N o
(SIN wave signal output)
AT41 (Mitsutoyo) X X O x
FME, FML type (Futaba corporation) X X ®) x
MP scale (Mitsubishi Heavy Industries) x x O X
AT342, AT343 (Mitsutoyo) x x O X
LC191M, LC491M (HEIDENHAIN) x x @) X

Vi
N

‘" POINT

When executing the synchronous control, use the servomotors of which the type
and detector specifications are same.
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4. Dedicated Options

4-1-1 Battery and terminator option (mandatory selection)
A battery unit or terminator must be connected on each NC communication bus line. Select the unit

according to the system specifications.

(1) Terminator (A-TM)

Always connect the terminator to the last unit connected to the NC communication bus line. If there

are many axes and two NC communication bus line systems are in use, connect a terminator per
each system.

(a) Outline dimension drawing

e A-TM
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(2) Battery unit
This battery option may be required to establish absolute position system. Select a battery option
from the table below depending on the servo system.

Type MDS-A-BT-000 FCU6-BTBOX-36
Installation type Unit and battery integration type Unit and battery integration type
Hazard class Class9 (excluding MDS-A-BT-2) Not applicable
Number of

2 to 8 axes Up to 6 axes
connectable axes
Battery change Not possible Possible
Appearance (3) (4)
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(a) Battery unit (MDS-A-BT-0)

< Specifications >

Battery option type

Battery unit

MDSABT2 | MDSABT4 | MDSABT6 | MDSABTS
Lithium battery series ER6V
Nominal voltage 3.6V
Nominal capacity 4000mAh | 8000mAh |  12000mAh |  16000mAh
Battery | Hazard class Class 9
safety Battery shape Set battery
E'S“gjber of batteries ER6V x 2 ER6V x 4 ER6V X 6 ER6V x 8
Lithium alloy content 1.3g 2.6g 3.99 5.29
Mercury content 1g or less
Number of connectable axes Upto2axes | Uptodaxes | Upto6axes | Upto8axes

Battery continuous backup time

Approx. 30000 hours

Battery useful life (From date of
unit manufacture)

7 years

Data save time in battery
replacement

HF/HP series: approx. 20 hours at time of delivery, approx. 10 hours after 5 years

Back up time from battery
warning to alarm occurrence
(Note)

Approx. 100 hours

Weight

600g

(Note) This time is a guideline, so does not guarantee the back up time. Replace the battery with a new battery as soon as

a battery warning occurs.

< Qutline dimension drawings >

e MDS-A-BT-2/-4/-6/-8

Use an M5 screw for the g6 mounting hole

’457
R

Y

N

o

==
[ 3
17
b
R3
/‘
A

100

A

[Unit: mm]




4. Dedicated Options

(b) Battery unit (FCU6-BTBOX-36)

< Specifications >

Battery unit
FCU6-BTBOX-36 (Note1)

Battery option type

Lithium battery series 2CR5
Nominal voltage 6.0V (Lithium battery), 3.6V (Output)
Nominal capacity 2600mAh
Battery Hazard class .
safety Battery shape Single battery
Number of
batteries used 2CR5%2
Lithium alloy
content 1.969
Mercury content 1g or less
Number of connectable axes Up to 6 axes
Battery continuous backup time Approx. 5000 hours (when 6 axes are connected)
Battery useful life 5 years "2

(From date of unit manufacture)
Data save time in battery
replacement

Back up time from battery

HF/HP series: approx. 20 hours at time of delivery, approx. 10 hours after 5 years

warning to alarm occurrence Approx. 30 hours (when 6 axes are connected)

(Note3)

Weight 200g

(Notel) A lithium battery in FCU6-BTBOX-36 is commercially available. The battery for replacement has to be prepared by
the user.

(Note2) Use new batteries (nominal capacity 1300mAh or more) within five years from the date of manufacture. The
batteries should be replaced once a year.

(Note3) This time is a guideline, so does not guarantee the back up time. Replace the battery with a new battery as soon as
a battery warning occurs.

< Outline dimension drawings >

e FCU6-BTBOX-36

, 75 4,128 575
| o h e Plus (+) terminal
Minus (-) terminal
2CR5 |
e |® ® Qf- D]
2CR5 |
50 Packing area
A ©
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Y
)\ 2-M4 screw

Panel cut drawing
[Unit: mm]
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/\ CAUTION

. OnJanuary 1, 2003, new United Nations requirements, "United Nations

Dangerous Goods Regulations Article 12", became effective regarding the
transportation of lithium batteries. The lithium batteries are classified as
hazardous materials (Class 9) depending on the unit. (Refer to Appendix 4.)

. The lithium battery must be transported according to the rules set forth by the

International Civil Aviation Organization (ICAO), International Air
Transportation Association (IATA), International Maritime Organization
(IMO), and United States Department of Transportation (DOT), etc. The
packaging methods, correct transportation methods, and special regulations
are specified according to the quantity of lithium alloys. The battery unit
exported from Mitsubishi is packaged in a container (UN approved part)
satisfying the standards set forth in this UN Advisory.

. To protect the absolute value, do not shut off the servo drive unit control

power supply if the battery voltage becomes low (warning 9F).

. Contact the Service Center when replacing the MDS-A-BT Series and cell

battery.

. Replace the FCU6-BTBOX-36 battery with a new battery (2CR5) within the

recommended service period. This battery is commercially available for use
in cameras, etc.

. The battery life (backup time) is greatly affected by the working ambient

temperature. The above data is the theoretical value for when the battery is
used 8 hours a day/240 days a year at an ambient temperature of 25°C.
Generally, if the ambient temperature increases, the backup time and useful
life will both decrease.
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4-1-2 Dynamic brake unit (MDS-B-DBU) (mandatory selection for large capacity)

The MDS-C1-V1-110/150 units do not have dynamic brakes built in, so install an external dynamic
brake unit.

(1) Specifications

Type Coil specifications Compatible drive unit Weight (kg)
MDS-B-DBU-150 24VDC 160mA MDS-C1-V1-110/150 2

(2) Outline dimension drawings
e MDS-B-DBU-150

20

—
A y
A HJL ‘9'} = e.j
g g 8
FG a b 13 Uuv w
LITTTTTT] [IT11 .
A a2
T— it s 200 [
T sl sl .
47
20 20 |
. 140 R

[Unit: mm]
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(3) Connecting with the servo drive unit

External
power supply
24VDC GND
Brake connector 5in T Name
(CN20) 1 | 24vDC
2 DBU
3 MBR Control terminal
/ = block (M3)
Terminal| Name
= o 1 @
Twist wire 2 NC
3 a
4 b
P 5 13
To a motor brake 6 14

Dynamic brake unit

MDS-B-DBU
—1 o ] ( )
o
d 1 .
Power terminal
block (M3) Termina] N
Servomotor

Internal circuit diagram

| S| v
J— <
© © WES

] S 0 ug=

R (0.20) . I

| O O 14
13

@ J=
a

Correctly wire the dynamic brake unit to the servo drive unit.

A CAUTION Do not use for applications other than emergencies (normal braking, etc.). The
internal resistor could heat up, and lead to fires or faults.

i
\\ //

NAE When you use a motor with a brake, please wire (between 1pin and 3pin) for the
Q POINT CN20 connector.
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(1) Specifications

4-1-3 Ball screw side detector

Type Type Maximum feedrate Detector output Detector resolution
Relative OSE104-ET 3000r/min Serial data 100,000p/rev
position detector OSE105-ET 3000r/min Serial data 1,000,000p/rev
Absolute OSA104-ET 3000r/min Serial data 100,000p/rev
position detector OSA105-ET 3000r/min Serial data 1,000,000p/rev
(2) Outline dimension drawings
e OSAO-ET/OSEO-ET Series
< 085 > « 60 030
45° h 29 7 i
4-94.8 7 2 §
H 3
®@/ E[_ L ON A
14 o
© 2 7
<A >
A g Y
—H o® N
80 0 y W A
o
2100 A s o
o
® ® @ [I Cross section
/@@) i _—r—;— \ A-A
A2
— — o b
a
A
;ey\ MS3102A22-14 (19 pins)
position
38

Y

>
<

[Unit: mm]
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4-1-4 Machine side detector

All machine side detectors are optional parts, and must be prepared by the user.

(1) Relative position detector

Use a relative position detector for the machine side that satisfies the following "(a)" and "(b)"
according to the output signal specifications.

(a) Oblong wave output

Select a relative position detector with an A/B phase difference and Z-phase width at the
maximum feedrate that satisfies the following conditions.

Use an A, B, Z-phase signal type with differential output (RS-422 standard product) for the
output signal.
Output circuit Phase difference

A, B, Z-phase
A-phase l |
A, B, Z-phase  B-phase |

0.1us or more

Z-phase l

0.1us or
|= !' more

Integer mm

For a scale having multiple Z phases, select the neighboring Z
phases whose distance is an integral mm.

(b) Analog wave output (using MDS-B-HR)
When using a relative position detector that the signal is the analog (SIN wave) output, the
detector output signal is converted in the detector conversion unit (MDS-B-HR), and then the
signal is transmitted to the drive unit in the serial communication. Select a relative position
detector with A/B phase SIN wave signal that satisfies the following conditions.

(Output signal)
¢ 2.5V reference 1Vp-p analog A-phase, B-phase, Z-phase differential output
e Output signal frequency max 200kHz

Voltage [V]
3

A phase B phase

2.5

Time
A/B phase output signal waveform during forward run
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(2) Absolute position detector

The applicable absolute position detectors are as follows.

Applicable absolute position detectors for the machine side

Type Manufacturer Maximum feedrate Detector output Detector resolution
AT41 A, B-phase 1um/p after multiplying by four
Mitsutoyo 50m/min Z-phase Zero point |nd§X|ng
10mm spacing
Serial data Absolute position 1um/p
FME, FML 5.1 to 120m/min A B-phase 0.1 to 10um/p after multiplying
FUTABA Differs according to - BP by four
the resolution. Serial data
MP scale A, B-phase 1um/p after multiplying by four
* Motor side detector Mitsubishi Heavy
also needs an Industries 30m/min h Zero point indexing
absolute position u Z-phase 2mm spacing
encoder.
AT342 Mitsutoyo 110m/min Serial data 0.5um/p
AT343 Mitsutoyo 120m/min Serial data 0.05um/p
LC191M HEIDENHAIN 120m/min Serial data 0.1um/p
LC491M HEIDENHAIN 120m/min Serial data 0.05um/p/0.1pm/p
RCN723 for rotating axis HEIDENHAIN 300r/min Serial data 8,000,000p/rev
RCN223 for rotating axis HEIDENHAIN 1500r/min Serial data 8,000,000p/rev

/\ CAUTION

Confirm each manufacturer specifications before using the machine side

detector.
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4-1-5 Detector conversion unit (MDS-B-HR)
This unit superimposes the scale analog output raw waves, and generates high resolution position data.
Increasing the detector resolution is effective for the servo high-gain. MDS-B-HR-12(P) is used for the
synchronous control system that 1-scale 2-drive operation is possible.

(1) Type configuration

MDS-B-HR-

(2) Protective structure

Symbol Protective structure
None 1P65
P P67

(1) Signal division function class

Symbol Scale output voltage class
11 Output number 1
12 Output number 2 (with division)
(2) Specifications

Type MDS-B-HR- 11 | 12 | 11P | 12P
Compatible scale (example) LS186 / LIDA181 / LIF181 (HEIDENHAIN)
Signal 2-division function x | o | x | o
Analog signal input specifications A-phase, B-phase, Z-phase (2.5V reference Amplitude 1Vp.p)
Compatible frequency Analog raw waveform max. 200kHz
Scale resolution Analog raw waveform/512 division
Input/output communication style High-speed serial communication I/F, RS485 or equivalent
Working ambient temperature 0to 55°C
Working ambient humidity 90%RH or less (with no dew condensation)
Atmosphere No toxic gases
Tolerable vibration 98.0 m/s” (10G)
Tolerable impact 294.0 m/s® (30G)
Tolerable power voltage 5VDC+5%
Maximum heating value 2W
Weight 0.5kg or less
Protective structure IP65 IP67
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(3) Unit outline dimension drawings

¢ MDS-B-HR
152
® ® RMI15WTR-10S
<
z
o)
o
™
pe
o
o
® ®
wh 4- @5 hole RM15WTR-12S
RM15WTR-8Px2
= ey feasy
1 1
T T
< 165
Unit [mm]
(3) Explanation of connectors
Connector name Application Remarks
CON1 For connection with servo drive unit (2nd system) | Not provided for 1-part system specifications
CON2 For connection with servo drive unit
CON3 For connection with scale
For connection with pole detection unit .
CON4 *Used for linear servo system
(MDS-B-MD) Y

Connector pin layout

CON1 CON2 CON3 CON4
Pin No. Function Pin No. Function Pin No. Function Pin No. Function
1 RQ+ signal 1 RQ+ signal 1 A+ phase signal 1 A phase signal
2 RQ- signal 2 RQ- signal 2 A- phase signal 2 REF signal
3 SD+ signal 3 SD+ signal 3 B+ phase signal 3 B phase signal
4 SD- signal 4 SD- signal 4 B- phase signal 4 REF signal
5 P5 5 P5 5 Z+ phase signal 5 P24
6 P5 6 P5 6 Z- phase signal 6 MOH signal
7 GND 7 GND 7 RQ+ signal 7 P5
8 GND 8 GND 8 RQ- signal 8 P5
9 SD+ signal 9 TH signal
10 SD- signal 10 GND
11 P5
12 GND
Connector Type
CON1 RM15WTR- 8P
CON2 (Hirose Electric)
RM15WTR-12S
CON3 (Hirose Electric)
RM15WTR-10S
CON4 (Hirose Electric)




4. Dedicated Options

4-1-6 Signal divider unit (MDS-B-SD)
This unit has a function to divide the position and speed signals fed back from the high-speed serial
detector and high-speed serial linear scale. This unit is used to carry out synchronized control of the
motor with two MDS-C1-V1 drive units.

(1) Specifications

Type MDS-B-SD
Compatible servo drive unit MDS-C1-v1-O
Input/output communication style High-speed serial communication I/F, RS485 or equivalent
Working ambient temperature 0to 55°C
Working ambient humidity 90%RH or less (with no dew condensation)
Atmosphere No toxic gases
Tolerable vibration 98.0 m/s2 (10G)
Tolerable impact 294.0 m/s2 (30G)
Tolerable power voltage 5VDC+10%
Maximum heating value AW
Weight 0.5kg or less
Protective structure Protective type (protection method: IP20)

1. The MDS-B-SD unit divides the feed back signals from a motor side detector
(CN2 system) and from a machine side detector (CN3 system).
2. Always make sure that the CN2 system’'s CN2A and the CN3 system's CN3A
NOE are always connected to the same servo drive unit. The CN2 system’'s CN2A
Q POINT and the CN3 system's CN3A cannot be connected to different servo drive
units.
3. Always provide one MDS-B-SD unit for one current/speed command
synchronous control operation.

M
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(2) Outline dimension drawings
e MDS-B-SD

Detector >
CN2 U @ CN3
{0
Q Q
Master axis o _j0
o= (n=a}
CN2A U G CN3A
a0
[e] o]
Slave axis 25—
CN2B U G CN3B
]
o] o]

156

2-M5-0.8 screw

]l
D E—

Mounting hole

c
2
T
o | &
S| 8
©
135 | I
»| [}
j I
N v

[ee)

©

—
6 =)
70 £
> «— =
Wiring .E
allowance s
c
)
wl=
54
=
%]
Kol
©
T
[}
I

v

—

DDDDDDDDDDDDDDDDDDDDDDD?’

Il

Unit: [mm]

allowance

allowance
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4-2 Spindle option

Select the spindle option to be required for the spindle control based on the following table.

(@) No-variable speed control
(When spindle and motor are directly coupled or coupled with a 1:1 gear ratio)

Without spindle

With spindle option

option
Spindle e Motor ; ;
) Control specifications Spindle side i
control item P Motor | qide PLG Magnetic P Spindle C-axis
side with sensor PLG side detector
PLG Z-phase (MDS-C1-SPX) detector
Speed control | Normal cutting control O O O
nstan rf
Constant surface speed o o o
control (lathe)
Thread cutting (lathe) X O O
Orientation 1-point orientation control X O O
control Multi-point orientation
p < o ©)
control
Orientation indexing X O O
Synchronous Standard synchronous tap o o This normally is not used for no-variable o
tap control speed control.
Sy.nchronous tap after zero N o o
point return
Spindle Without phase alignment
P P g o o o
synchronous function
control With phase ali
p gnment N o o
function
C-axis control | Simple C-axis control o o
without zero point return
(, - P ) Not used
Simple C-axis control N o
(with zero point return)
Standard C-axis control X X O

(Note) O : Control possible

x : Control not possible
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(b) Variable speed control
(When using V-belt, or when spindle and motor are connected with a gear ratio
other than 1:1)

Without spindle With spindle option
option
Splndle g . Motor . .
) Control specifications Spindle sid i
control item P Motor | qi4e pLG Magnetic pincie stae Spindle C-axis
side with sensor PLG side detector
PLG Z-phase (MDS-C1-SPX) detector
Speed control | Normal cutting control O O O O O O
Constant surface speed A A A 0O o) 0
control (lathe)
Thread cutting (lathe) x x x O O O
Orientation 1-point orientation control O O O O
control Multi-point orientation y y y o o o
control
Orientation indexing X X X O O O
Synchronous | Standard synchronous tap A A A O O O
tap control Sy.nchronous tap after zero y < A 0 o) 0o
point return
Spindle Without phase alignment A A A 0O o) 0
synchronous | function
control i i
With phase alignment y % y 0 0 0
function
C-axis control | Simple C-axis control
ithout int ret
(VYI ou zer9 point return) Simple C-axis control is not possible when using variable speed control.
Simple C-axis control
(with zero point return)
Standard C-axis control X x X X X | A

(Note) O : Control possible
x . Control not possible
A\ : Control not possible when using V-belt
A : Control not possible when varying the speed with a method other than the gears (when using V-belt or timing belt).
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4-2-1 Magnetic sensor

Prepare the magnetic sensor parts with the following types. When purchasing independently, always
prepare with the required configuration part types.

(1) Type
Independent type
Type Type TolerableT : : p yp
speed [r/min] |Drive unit| Sensor | Magnet
Standard MAGSENSOR BKO-C1810HO01-3 0 to 6000 HO1 HO2 HO3
High-speed standard [ MAGSENSOR BKO-C1730H01.2.6 0 to 12000 HO1 HO2 HO6
High-speed small MAGSENSOR BKO-C1730H01.2.9 0 to 12000 HO1 HO02 HO9
MAGSENSOR BKO-C1730H01.2.41 || 0 to 25000 HO1 HO02 H41
. . MAGSENSOR BKO-C1730H01.2.42 | O to 25000 HO1 HO2 H42
High-speed ring
MAGSENSOR BKO-C1730H01.2.43 |[ 0 to 30000 HO1 HO2 HA43
MAGSENSOR BKO-C1730H01.2.44 || 0 to 30000 HO1 HO02 H44

(Note)  When preparing with independent types, replace the section following the H in the
prepared type with the independent type.
Example: When preparing only the standard magnetic sensor's sensor section, the
type will be MAGSENSOR BKO-C1810H02.

(2) Outline dimension drawing:

e Drive unit HO1

2-95.5 hole

/ =
R ES
|

N
(&)

A

v Y / & JE §
Connector (sensor side) Connector (controller cable side)
For BKO-C1810H01, R04-R0O8F is used. Unit side (TRC116-21A10-7M)
For BKO-C1730H01, TRC116-21A10-7F is used. Cable side (TRC116-12A100-7F10.5)
[Unit: mm]
e Sensor HO2
32
Reference [€ >
14
notch 1 25 512 +100
LD¢ — Cable length 500 -0
A
o 0 v
ol © S
=1 (= = ® :]/‘gf 0K
Y VY

18 Connector

< > For BKO-C1810H02, R04-R-8M is used.
For BKO-C1730H02, TRC116-12A10-7M is used.
[Unit: mm]
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e Magnet
Part Tolerable . .
Outline drawings
No. speed
010 6000 Reference hole
Hos | °1° » :
r/min + -5 41— =
+ [ o
—E N‘ o™
'4’ i '¢'} ) I~
4IO ) 5/l 25 .
0 to 12000 _4-4.3 hole [ Weight: 40 £ 1.5g
HO6 f/min 50 o 175 Installation screw: M4
[Unit: mm]
Bo-g N o]
\IJ 9 N \& ‘_|‘
’ 50 R 2-24.3 hole
HO9 Oto 12_000 4
r/min 30
">
_Vv r~$ Weight: 14.8 £ 0.7g
f N = o1 Installation screw: M4
NP [Unit: mm]
Spun ring 4-F screw
<Py RINGFEDER g
<« over RFN8006 JxK ainiess case
Case E SUS-303
0 to 25000
H41 -
r/min 7 C o
T« 3
Y
-
?
i A
QN \
© P T
© i : E
! | B i 2-8G+0.150H
H42 0 to 25000 Sensor head 7, i Stop position scale ' on circumference
r/min L—
Reference A * Polarity (N,S) is indicated on the side wall of cover.
notch Detection head should be installed so that the reference
notch of sensor head comes on the case side.
Magnet [Unit: mm]
Dimensions
Model A B clo|le| F |o|H|axx]|L W?é%’ht
Ha3 | 0to 30000 70H7+0.030
r/min BKO-C1730H41 | 105 i 90 | 28 [ 19| M6x1.0| 5 |90 | 70x79 | 1 | 10244
BKO-C1730H42 | 94 | OOH7*0030 | 79 | 25 | 17 | m5x0.8 | 5 | 79| 60x68 | 1 | 76824
BKO-C1730H43 | 78 | 2OM7*0025 | 66 | 23 | 15 | M5x0.8 | 5 |66 | 50x57 | 1 | 478:4
BKO-C1730H44 | 66 | 0M7*0025 | 54 | 20 | 13 | Max0.7 | 5 |54 | 40xd5 | 1 | 322:4
D Cautions on installation of H41 to H44
Reference notch Spindl 1. Tolerance to shaft dimension should be "h6" on the
Ha4 0 to 30000 _ l G pindie part for installing a magnet.
r/min ‘ T — m(/Case 2. 2-9G hole can be used for positioning of spindle and
i G hole :: magnet.
‘r““. i JWJ\ 3. Magnet shall be installed as shown to the left.
h6 \ Cover 4. Misalignment between sensor head and magnetic
Gap L N I ) Spindle damping screw center line shall be within £2mm.
AP ping 5. There is an NS indication on the side of the cover.
Install so that the reference notch on the sensor
Installation of magnet head comes to the case side.
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4-2-2 Spindle side detector (OSE-1024-3-15-68, OSE-1024-3-15-68-8)

When a spindle and motor are connected with a V-belt, or connected with a gear ratio other than 1:1,
use this spindle side detector to detect the position and speed of the spindle. Also use this detector
when orientation control and synchronous tap control, etc are executed under the above conditions.

)

Specifications

Detector type

OSE-1024-3-15-68

OSE-1024-3-15-68-8

Mechanical

for rotation

characteristics

Inertia

0.1 x 10™kgm? or less

0.1 x 10™kgm?or less

Shaft friction torque

0.98Nm or less

0.98Nm or less

Shaft angle acceleration

10* rad/s? or less

10* rad/s’ or less

Tolerable continuous rotation speed

6000 r/min

8000 r/min

Maximum rotation speed

7030 r/min

8030 r/min

Mechanical
configuration

Bearing maximum non-lubrication
time

20000h/6000r/min

20000h/8000r/min

Shaft amplitude
(position 15mm from end)

0.02mm or less

0.02mm or less

Tolerable load 10kg/20kg 10kg/20kg
(thrust direction/radial direction) Half of value during operation | Half of value during operation
Weight 1.5kg 1.5kg
Squareness of flange to shaft 0.05mm or less
Flange matching eccentricity 0.05mm or less

Working Ambient temperature range -5°C to +55°C

environment Storage temperature range —20°C to +85°C
Humidity 95%Ph
Vibration resistance 5 to 50Hz, total vibration width 1.5mm, each shaft for 30min.
Impact resistance 294.20m/s” (30G)

(2) Detection signals

Signal name Number of detection pulses
A, B phase 1024p/rev
Z phase 1p/rev
Connector pin layout
Pin Function Pin Function
A A phase K oV
B Z phase L -
C B phase M -
D - N ‘A phase
E Case earth P 'Z phase
F - R B phase
G - S -
H +5V T -
J -
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(3) Outline dimension drawings

P 102 P 33 N P [es
X l
I_, _]‘ y A
] - - —— 3 . B
) 8 Od
|
-&f J'
| Y
v I — ]
MS3102A20-29P 4- 5.4 hole
3 2
( ;
°o g5 0
S 9o
™ Q<
<t: 2\ 0
o >—< 9
8 o)
- o 0 A
/ S
I'I_ y 88 L
| o| ©°9 t
B | — = 2
| Y I_I_ \ \ R
+0.14
1.15 0
< 20 > Shaft section
k \2
[Unit: mm]

Key way magpnified figure

Spindle side detector (OSE-1024-3-15-68, OSE-1024-3-15-68-8)



4. Dedicated Options

4-2-3 C-axis detector (OSE90K)

This is a high-resolution spindle side detector for contouring control (C-axis control). This detector has
not only a 90,000p/rev signal used for C-axis control but also 1024p/rev signal used for orientation
control and spindle speed detection.

(1) Specifications

Detector type

OSE90K+1024 BKO-NC6336H01

configuration

time

Mechanical Inertia 0.1x 10"‘kgm2 or less
characteristics for | Shaft friction torque 0.98Nm or less
rotation Shaft angle acceleration 10°rad/s’ or less
Continuous tolerable rotation speed 6000r/min
Maximum rotation speed 7030r/min
Mechanical Bearing maximum non-lubrication

20000hr/6000r/min

Shaft amplitude
(position 15mm from end)

0.02mm or less

Tolerable load
(thrust direction/radial direction)

10kg/20kg Half of value during operation

Weight

2.0kg

Squareness of flange to shaft

0.05mm or less

Flange matching eccentricity

0.05mm or less

Working Working temperature range —5°C to +55°C
environment Storage temperature range —20°C to +85°C
Humidity range 95%Ph
Vibration resistance 5 to 50Hz, total vibration width 1.5mm, each shaft for
30 min.

294.20m/s? (30G)

Impact resistance

(2) Detection signals

Signal name Number of detection pulses
A, B phase 1024p/rev
Z phase 1p/rev
C,D phase 90,000p/rev
Y phase 1p/rev

Connector pin layout

Pin Function Pin Function
A A phase K ov
B Z phase L C phase
C B phase M D phase
D — N ‘A phase
E Case earth P Z phase
F C phase R B phase
G D phase S Y phase
H +5V T Y phase
J ov
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(3) Outline dimension drawings

4-M4 depth 6 38 109

?62+0.2

80

sl e
DENgW)

L7
MS3102A20-29P

2 8 6.4
NEPRNN
g
A =] 1
TIE
e ™
0 2; ¢ <
- —
o0 S| 8 ]
o A N
- [ il ]
—
o Q ]
s \ _U L2 u_
.18 |
N EZL.15 0
¢ 20 5
1159 Shaft section
A -~
L [Unit: mm]

Key way magnified figure

Spindle C-axis detector (OSE90K+1024)

(Note 1) The max. detector speed must be 6000r/min or less.
(Note 2) The dimensional tolerance that is not specified is £0.5mm.
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4-2-4 C-axis detector (MBE90OK)

This is a high-resolution spindle side detector for contouring control (C-axis control). This detector has
not only a 90,000p/rev or 1024p/rev oblong wave signal but also a SIN wave output that is equivalent to
PLG. So, this detector can be also used for built-in motors.

(1) Specifications

Detector type MBE90K-01A | MBE90K-02A | MBE90K-03A | MBE90OK-04A | MBE90K-05A
Inner diameter of detector gear g 80mm 2 110mm 2 140mm g 70mm g 95mm
SIN wave output 256 wirev 1024 wirev 512 wirev 256 wirev 1024 wirev
C/ID phase electrically tolerable 100¢/min
rotation speed
Operating temperature range 0°C to +70°C

Storage temperature range
Humidity

Vibration resistance
Impact resistance

-20°C to +110°C (Sensor section: +120°C, 12Hr)
5 to 95%Rh
5 to 50Hz, total vibration width 1.5mm (0.5Hr for each shaft), continuous 1G
294m/s’ (30G), 11ms (10 times for each shaft)

(2) Detection signals

Signal name Number of detection pulses
A, B phase 1024p/rev
Z phase 1p/rev
C,D phase 90,000p/rev
Y phase 1p/rev
E,F phase 256/512/1024wave/rev
X phase 1p/rev

(3) Detail specifications

For other detail specifications, refer to "C-Axis Position Detector MBEQOK SPECIFICATION AND
INSTRUCTION MANUAL" (BNP-A2993-41).
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4-2-5 C-axis detector (MHE90K)

This is a high-resolution spindle side detector for contouring control (C-axis control). This detector has
not only oblong wave signals with 90,000p/rev and 1024p/rev but also a SIN wave signal output that is
equivalent to PLG. So, this detector can be also used for built-in motors. This detector has a ring-type
sensor, which eliminates the gap adjustment process.

(1) Specifications

Detector type MHE90K-01A | MHE90K-02A | MHE90K-03A | MHE90K-04A | MHE90K-05A
Inner diameter of detector 2 80mm 2 110mm 2 140mm 2 70mm 2 95mm
Mechanical maximum 6000r/min 4000r/min 3000r/min 6000r/min 4000¢/min
rotation speed
SIN wave signal output 180 wirev
Operating temperature range 0°C to +70°C (A/D converter and pre-amp section: 0°C to +55°C)
Storage temperature range -20°C to +85°C
Humidity 5 to 95%Rh (with no dew condensation)
Vibration resistance 10 to 50Hz, total vibration width 1.5mm (2Hr for each shaft), continuous 1G
Impact resistance 294m/s’ (30G), 11ms (10 times for each shaft)
(2) Detection signals
Signal name Number of detection pulses
A,B phase 1024p/rev
Z phase 1p/rev
C,D phase 90,000p/rev
Y phase 1p/rev
E,F phase 180wave/rev
X phase 1p/rev

(3) Detail specifications
For other detail specifications, refer to "C-Axis Position Detector MHE9OK SPECIFICATION AND
INSTRUCTION MANUAL" (BNP-A2993-44).
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4-2-6 Spindle side PLG (MXE128/180/256/512)

A detector equivalent to the spindle motor side detector can be installed on the spindle side. Note,
however, that a detector conversion unit (MDS-B-PJEX) will be required outside the drive unit.
Consequently, the type of spindle drive unit will be changed to MDS-C1-SPX/SPHX series.

(1) Environmental conditions

Environment Conditions

Sensor section: -10°C to +80°C (With no freezing)

Ambient temperature ) . )
P PCB section : -10°C to +75°C (With no freezing)

Indoors (Where unit is not subject to direct sunlight)
With no corrosive gas, inflammable gas, oil mist, dust or conductive fine
particles

Atmosphere

(2) Specifications

The detector is configured of the encoder section (combination of sensor section and PCB section)
and the detection gear section. Six types of combinations with different output signals and mounting
dimensions are available. The user is responsible for assembly and adjustment of the detector.

Detector gears Detector
Length of lead Reference speed
Type No. of AB Z phase Outer Inner between sensor at signal
phase pulses diameter diameter and confirmation
(mm) (mm) intermediate (r/min)
connector (mm)

MXE128-G40-04 128 Provided 252 2 40 400 3600
MXE128-G40-08 800
MXE180-G55-04 180 Provided 2728 2 55 400 2560
MXE180-G55-08 800
MXE256- -04 4

56-G80-0 256 Provided 2 103.2 2 80 00 1800
MXE256-G80-08 800
MXES12-G140-04 512 Provided 2 205.6 2 140 400 900
MXE512-G140-08 800
MXE180R- -04 4

80R-G55-0 180 Provided 9728 @ 55 00 2560
MXE180R-G55-08 800
MXE256R-G80-04 256 Provided 2103.2 2 80 400 1800
MXE256R-G80-08 800

<Reference> The conventional part's type

Encoder section : TS1860N2*** has been changed to TS1860N1***.
Gear section : TS1450N2*** has been changed to TS1450N***,

Precautions

The length of the standard lead wire connected between the sensor and intermediate connector is
400mm. An 800mm type is available as an option. To prevent the adverse effect of noise, install the
PCB section as close to the sensor section, and keep the length of the lead wire between the
sensor and PCB as short as possible. Separate this wire from the power wire when possible.
Mount the detector gears on the same axis as the final axis.

Mount the PCB section where it will not be subject to water or cutting oil, etc. (For example, install a
box, etc., design so that oil and water, etc., cannot enter even from the wiring ports, and then install

In consideration of adjustments and maintenance, use a structure that enables adjustments and

1.

2.

3.
the PCB in that box.)
replacements.

4,

Provide a structure that does not allow foreign matter (iron chips, etc.) enter into the sensor detector
surface or detection gear teeth.
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Gap 0.15+0.01

(3) Outline dimension drawings
Fig. 1 MXE128-G40-00

40 2-¢5.8

Bonding at shaded section

85 / | 200+10 27.4

Serial No.

indication

- QBZEA

L [

B A S /| Output connector (AMP)
/A U W I N A N N Cap #350782-1
Pin #350690-1

Accessories
Plug #350720-1 1 pc.
Socket #350689-1 9 pcs.

Gap 0.15+0.01

i

Detection Sxmt—
Shield treatment

PCB protection cover

[Unit: mm]
Type Detector part type Detector gear part type
MXE128-G40-04 TS1860N2275 MU1450N2137
MXE128-G40-08 TS1860N2276
Fig. 2 MXE180-G55-01
40
29 2-¢5.8
‘ ] i Bonding at shaded section
/}\\ [/ o 85 | 200+10 27.4
VASZ Serial No.
| P75 Q indication
D
— o P
o t=g-
il
—

Output connector (AMP)
Cap #350782-1

Pin #350690-1
Accessories

Plug  #350720-1 1 pc.
Socket #350689-1 9 pcs.

2-¢4.1

Intermediate connector

Detection gear .
Shield treatment

PCB protection cover

64
[Unit: mm]
Type Detector part type Detector gear part type
MXE180-G55-04 TS1860N2777 MU1450N2730
MXE180-G55-08 TS1860N2775
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Fig. 3 MXE256-G80-00

2-¢5.8

Bonding at shaded section

200+10

27.4

Gap 0.15+0.01

Serial No.|indication

i
=

T

([

IN

Detection gear

Shield treatment
PCB protection cover

2-M5x0.8 screw

|

Output connector (AMP)
Cap #350782-1
Pin #350690-1

Type Detector part type Detector gear part type
MXE256-G80-04 TS1860N2171 MU1450N2236
MXE256-G80-08 TS1860N2174

Fig. 4 MXE512-G140-0O
40 2-¢5.8
29
3 0
& i
2 %ﬁ
2 e)
o
85

Bonding at shaded section

| 200210

Accessories
Plug  #350720-1 1 pc.
Socket #350689-1 9 pcs.

[Unit: mm]

27.4

Shield treatment

PCB protection cover

Intermediate connector

2-M8 screw

Detection gear

Serial|No. indication

ED
-E-1EH
O

Detector gear part type

Type Detector part type
MXE512-G140-04 TS1860N2571
MXE512-G140-08 TS1860N2572

MU1450N2534

Output connector (AMP)
Cap #350782-1
Pin #350690-1

Accessories
Plug  #350720-1 1 pc.
Socket #350689-1 9 pcs.

[Unit: mm]
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Fig. 5 MXE180R-G55-00

62
40
n)
—
S \
§ 60°
e i
@@ o Bonding at shaded section
85 / 200+10 27.4
70 / Serial No/|indication
2 / -
[oe]
o™
,,,,,,,,,,,, I B A f
| “ O
1D = QGEEL -
® ® O
®
Detection PCB
gear .
Intermediate connector Output connector (AMP)
Installation plate Shield treatment Cap  #350782-1

Pin #350690-1

Accessories
Plug  #350720-1 1 pc.
Socket #350689-1 9 pcs.

PCB protection cover

3-$6.6

IN%

[Unit: mm]
Type Detector part type Detector gear part type
MXE180R-G55-04 TS1860N2770 MU1450N2730
MXE180R-G55-08 TS1860N2776
Fig. 6 MXE256R-G80-1
Sensor installation seat
Bonding at shaded section
3 85 ‘ 200+10 L 274
fg 70 Serial No. indication
©
/
R g
4

@ A )| 4
,ﬁ L
B ®
®
A [ PcB Output connector (AMP)
Int di " Cap #350782-1
ntermediate connector Pin #350690-1
Shield treatment Accessories

) Plug  #350720-11 pc.
PCB protection cover SOCgket #350689-1 9 ;'))cs.

o
=

2-M5x0.8 screw

Detection gear

YA\
Ny .
Installation plate

[Unit: mm]

Type Detector part type Detector gear part type
MXE256R-G80-04 TS1860N2183 MU1450N2236
MXE256R-G80-08 TS1860N2187




4. Dedicated Options

4-2-7 Detector conversion unit (MDS-B-PJEX)

When a spindle side PLG is used for detecting the position and speed on the spindle, a detector
conversion unit (MDS-B-PJEX) is required. At the same time, use MDS-C1-SPX/SPHX series for a

spindle drive unit.

@)

Specifications

Type

MDS-B-PJEX

Compatible spindle drive unit

MDS-C1-SPX / MDS-C1-SPHX

Compatible detector

MXE128/180/256/512-c0O0-00

Analog signal input specifications
(CN5)

A-phase, B-phase, Z-phase
Same as motor side PLG detector specifications

Compatible frequency

Analog raw waveform max. 150kHz

Scale resolution

Analog raw waveform/2048 division

Input/output communication style

High-speed serial communication I/F, RS485 or equivalent

Working ambient temperature

0 to 55°C

Working ambient humidity

90%RH or less (with no dew condensation)

Atmosphere

No toxic gases

Tolerable vibration

98.0m/s” (10G)

Tolerable impact

294.0m/s? (30G)

Tolerable power voltage 24VDC£10%
Maximum heating value AW
Weight 0.5kg or less

Protective structure

Protective type (protection method: IP20)

(Note 1) The power for the MDS-B-PJEX (24VDC stabilized power 15W) must be prepared by the
user.

(Note 2) If a spindle motor whose maximum rotation speed is 10,000r/min or more is driven, use
MDS-C1-SPHX series.
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(2) Outline dimension drawings
e MDS-B-PJEX
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C—— C—J
[Oh 1O} 0
(e}
oIS -
CN2A U U CN3A
C—— C—J
(o] (o]
I
CN9 U
o
[e]
| A,
HiFRE
£
co¢ N
N ” 70 > g
A - ©
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2-M5-0.8 screw
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+24V power input /
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——_ ||

4-3 Cables and connectors

4-3-1 Cable connection diagram

Servo drive unit Spindle drive unit
(MDS-C1-V1/2)

(MDS-C1-SP)

Power supply unit
(MDS-C1-CV)

The cables and connectors that can be ordered from Mitsubishi Electric Corp. as option parts are shown

below. Cables can only be ordered in the designated lengths shown on the following pages. Purchase a
connector set, etc., to create special length cables.

|

(1) NC bus cable

=

1

(€

el

%l .(3) Brake connector . ﬂm[::ﬂ
CN6

B

S—)E

CN3 Cy‘

\

(5) Spindle detector

(5) Spindle detector cable

<Spindle side detector/magnetic sensor cable>

(5) Spindle detector cable
<C-axis detector cable>

©
@

g

cable

<MDS-B-PJEX unit
cable>

Spindle side detector/magnetic sensor

C-axis detector

(5) Spindle detector cable
<Motor side PLG / Spindle side PLG cable>

Spindle motor

Battery unit
(MDS-A-BT)

Detector conversion unit
(MDS-B-PJEX)

—;

i
L

Signal divider unit (MDS-B-SD)

(Note) The linear scale must
be prepared by the user.

Linear scale

— [

<MDS-B-SD unit cable>

Detector conversion unit
(MDS-B-HR)

<MDS-B-HR unit cable>

(2) Servo detector cable

iC ]
(2) Servo detector cable

-

Linear scale cable
Fl( (This cable must be
prepared by the
user.)

- g i—
(2) Servo detector cable

[1 D Linear scale cable
o9 for MDS-B-HR

(This cable must be prepared by

the user.) ﬂ
(4) Power

@

connector
. Ball screw side detector |||.
<Ball screw side detector cable>
(3) Brake connector M |
- =5
(2) Servo detector cable S "
<Servo motor side detector cable> ervomotor

4 -33
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4-3-2 List of cables and connectors

(1) NC bus cable and connector

Shell kit

: 10320-52F0-008

Item Model Contents
For NC bus cable SH21 Drive unit side connector Drive unit side connector
CN1A (3M) (3M)
CN1B Length Connector : 10120-6000EL Connector : 10120-6000EL
0.35, 0.5, 0.7, 1, |Shellkit :10320-3210-000  Shell kit :10320-3210-000
15, 2,25 3,
3.5, 4,45, 5,
6, 7, 8 9, Dﬂﬂﬂ ﬂﬂﬂ[:]]
10, 15, 20, 30 m
For NC bus cable connector set FCUA-CS000 Drive unit side connector Drive unit side connector
CN1A (3Mm) (3Mm)
CN1B Connector : 10120-3000VE Connector : 10120-3000VE

Shell kit : 10320-52F0-008

(Note) The connector manufacturer is subject to change without notice.
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(2) Servo detector cable and connector

Iltem Model Contents
For CN2 | Motor side detector cable cNnvi-[]-O00-0 Servo drive unit side connector Servomotor detector side/
— (3M) Ball screw side detector side

Drive unit side connector|
Blank: One-touch lock
S : Screw lock

Environment

Blank:

For general environment
P : IP65 compatible

— Detector side connector
2: Straight cannon
3: Angle cannon

—Axis No.
0: Not indicated
1: No. 1 axis
to
4: No. 4 axis

Length:

15 2, 25 3
35, 4, 45, 5
6, 7, 8, 9
10, 11, 12, 13,
14, 15, 17, 20m

For CN3

Ball screw side detector cable

CNV13-[]- |:| O-0

= ]
D

rive unit side connector
Blank: One-touch lock
S : Screw lock

Environment

Blank:

For general environment
P : IP65 compatible

— Detector side connector
2: Straight cannon
3: Angle cannon

—Axis No.
0: Not indicated
1: No. 1 axis
to
4: No. 4 axis

Length:
15 2, 25 3,
3.5, 4, 45, 5,
6, 7, 8, 9,
10, 11, 12, 13,
14, 15, 17, 20m

o Detector connector straight
specification

Connector : 10120-3000VE

(One-touch type lock)

Shell kit  : 10320-52F0-008
(Screw-type lock)
Shell kit : 10320-52A0-008

connector (DDK)

For general environment
Straight plug: MS3106B22-14S
Clamp : MS3057-12A

IP65 compatible

Plug

MS3106A22-14S(D190)

Straight back shell:
CEO02-22BS-S

Clamp: CE3057-12A-3

» Detector connector angle
specification

Connector : 10120-3000VE

(One-touch type lock)

Shell kit : 10320-52F0-008

(Screw-type lock)
Shell kit : 10320-52A0-008

il |

For general environment
Angle plug: MS3108B22-14S
Clamp : MS3057-12A

IP65 compatible

Plug

MS3106A22-14S(D190)

Angle back shell:
CE02-22BA-S

Clamp: CE3057-12A-3

{%

(Note) The connector manufacturer is subject to change without notice.
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Item Model Contents
For MDS-B-HR unit cable CNL3-[]-0 Servo drive unit side MDS-B-HR unit side connector
MDS-B- connector (Hirose Electric)
. 3M
HR unit Drive unit side connector (M)
Blank: One-touch lock Connector : 10120-3000VE Plug :RM15WTP-8S
S :Screwlock (One-touch type lock) Clamp: RM15WTP-CP(10)
Shell kit : 10320-52F0-008
Hﬁlf‘(’:‘g’fﬁ””emf (Screw-type lock)
H2-:CON2 Shell kit : 10320-52A0-008
Length: - él:l%
2,5,10, 20,30 m
For MDS-B-SD unit cable SH21 Servo drive unit side connector MDS-B-SD unit side connector
MDS-B- (3Mm) (3M)
SD unit Length: Connector : 10120-6000EL Connector : 10120-6000EL
0.35, 0.5, 0.7, 1, |Shellkit :10320-3210-000 Shell kit :10320-3210-000
1.5, 2,25, 3
3.5, 4,45, 5
N il
10, 15, 20, 30m
MDS-B-SD unit connector set ECUA-CS000 Servo drive unit side MDS-B-SD unit side connector

connector

(3M)

Connector : 10120-3000VE
Shell kit : 10320-52F0-008

3w
Connector : 10120-3000VE
Shell kit : 10320-52F0-008

(Note) The connector manufacturer is subject to change without notice.
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Item

For CN2

Detector connector set
for

HCO-A42/E42,
HC[-A51/E51,
HAO-A42/E42,
HAO-A51/E51

Model Contents
1P67 Straight | ENCP22-14S3 Servo drive unit side connector Servomotor detector side
compati- (3M) connector (DDK)
ble Compliant cable range Connector : 10120-3000VE Plug :MS3106A22-14S(D190)
6.8 to 210 Shell kit : 10320-52F0-008  Straight back shell:
CE02-22BS-S
Clamp: CE3057-12A-3
Angle [ ENCP22-14L3 Servo drive unit side connector Servomotor detector side
(3M) connector (DDK)
Compliant cable range | Connector : 10120-3000VE Plug :MS3106A22-14S(D190)
6.8 to @10 Shell kit : 10320-52F0-008  Angle back shell: CE-22BA-S
Clamp: CE3057-12A-3
For Straight | FCUA-CS080 Servo drive unit side connector Servomotor detector side
general (3M) connector (DDK)
environ- Connector : 10120-3000VE Plug :MS3106B22-14S
ment Shell kit :10320-52F0-008 Clamp: MS3057-12A
Angle [ FCUA-CS084 Servo drive unit side connector Servomotor detector side

M)
Connector : 10120-3000VE
Shell kit : 10320-52F0-008

connector (DDK)
Plug :MS3108B22-14S
Clamp: MS3057-12A

(Note) The connector manufacturer is subject to change without notice.
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(3) Brake connector

Item Model Contents
For Brake connector for P67 Straight | BRKP10SL-4S Servomotor side brake connector
motor HC202B,HC352B, g?empa“' Plug : MS3106A10SL-4S(D190)
brake HC452B,HC702B Compliant cable range (DDK)
HC902B @5 to 28.3 Clamp: YSO10-5-8
HC203B,HC353B (Daiwa Dengyo)
HC453B,HC703B
HAO53NB,HA13NB [U]:]@
HA23NB,HA33NB
Angle BRKP10SL-4L Servomotor side brake connector
Plug :MS3106A10SL-4S(D190)
Compliant cable range (DDK)
25 to 98.3 Clamp: YLO10-5-8
(Daiwa Dengyo)
For Straight | FCUA-CN804 Servomotor side brake connector
general (Japan Aviation Electronics)
environ-
ment Plug :MS3106B10SL-4S
Clamp: MS3057-4A
Angle | FCUA-CN808 Servomotor side brake connector
(Japan Aviation Electronics)
Plug :MS3108B10SL-4S
Clamp: MS3057-4A
For Connector for motor brake control output CNU20S(AWG14) Servo drive unit side connector
CN20 (BDK)

Connector: DK-3200S-03R

Contact : DK-3REC2LLP1-100

(Note) The connector manufacturer is subject to change without notice.
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(4) Power connector

Item Model Contents
For Power connector for IP67 and | Straight [ PWCE18-12S Servomotor side power
motor HAO53N,HA13N, EN connector (DDK)
POWEr | HA23N,HA33N compati- Compliant cable range Plug : CE05-6A18-12SD-B-BSS
ble 28.5t0 @11 Clamp: CE3057-10A-2(D265)
Angle | PWCE18-12L Servomotor side power
connector (DDK)
Compliant cable range Plug : CE05-8A18-12SD-B-BAS
28.5t0 11 Clamp: CE3057-10A-2(D265)
For Straight [ FCUA-CN801 Servomotor side power
general connector (DDK)
environ- Plug :MS3106B18-12S
ment Clamp: MS3057-10A
Angle | FCUA-CN805 Servomotor side power
connector (DDK)
Plug :MS3108B18-12S
Clamp: MS3057-10A
Power connector for IP67 and | Straight [ PWCE22-23S Servomotor side power
HC52 to 152, EN connector (DDK)
HC53 to 153, compati- Compliant cable range Plug :CEO05-6A22-23SD-B-BSS
HC103R to 203R ble 29.5 to @13 Clamp: CE3057-12A-2(D265)
Angle | PWCE22-23L Servomotor side power
connector (DDK)
Compliant cable range Plug : CE05-8A22-23SD-B-BAS
9.5 to 13 Clamp: CE3057-12A-2(D265)
For Straight [ FCUA-CN802 Servomotor side power
general connector (DDK)
environ- Plug :MS3106B22-23S
ment Clamp: MS3057-12A
Angle | FCUA-CN806 Servomotor side power

connector (DDK)
Plug :MS3108B22-23S
Clamp: MS3057-12A

(Note) The connector manufacturer is subject to change without notice.
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Iltem Model Contents
For Power connector for IP67 and | Straight | PWCE24-10S Servomotor side power
motor HC202,HC352,HC452 | EN connector (DDK)
power HC203,HC353 compati- Compliant cable range Plug :CEO05-6A24-10SD-B-BSS
HC353R,HC503R ble 213 to 915.5 Clamp: CE3057-16A-2(D265)
Angle | PWCE24-10L Servomotor side power
connector (DDK)
Compliant cable range Plug : CE05-8A24-10SD-B-BAS
213 to 915.5 Clamp: CE3057-16A-2(D265)
For Straight | FCUA-CN803 Servomotor side power
general connector (DDK)
environ- Plug :MS3106B24-10S
ment Clamp: MS3057-16A
Angle | FCUA-CN807 Servomotor side power
connector (DDK)
Plug :MS3108B24-10S
Clamp: MS3057-16A
Power connector for IP67 and | Straight | PWCE32-17S Servomotor side power
HC702,HC902 EN connector (DDK)
HC453,HC703 compati- Compliant cable range Plug : CE05-6A32-17SD-B-BSS
ble 222 to 823.8 Clamp: CE3057-20A-1(D265)
Angle | PWCE32-17L Servomotor side power
connector (DDK)
Compliant cable range Plug : CE05-8A32-17SD-B-BAS
922 to 923.8 Clamp: CE3057-20A-1(D265)
For Straight | FCUA-CN811 Servomotor side power
general connector (DDK)
environ- Plug :MS3106B32-17S
ment Clamp: MS3057-20A
Angle | FCUA-CN815 Servomotor side power

connector (DDK)
Plug :MS3108B32-17S
Clamp: MS3057-20A

(Note) The connector manufacturer is subject to change without notice.
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(5) Spindle detector cable

Item Model Contents
For CN5 | Motor side PLG cable/Spindle side PLG cable | cnps-[][]-[] Spindle drive unit side Spindle motor side connector
connector (3M) For 2-type
(Tyco Electronics AMP)
Connector type Connector : 10120-3000VE Plug : 350720-1
2: Connector Shell kit —:10320-52F0-008  Pin : 350689-1
E: Crimped terminal
) ] For E-type (J.S.T.)
Af,'SNNOO'l(;;iZ 8 axis) Crimped terminal: V1.25-4
to
8: No. 8 axis -
— System No.
None: 1st system
2 : 2nd system
P :PLCaxis
Length:
2,5,10,20,30m
For CN6 | Magnetic sensor cable cnpeM-(1 - Spindle drive unit side Magnetic sensor side

[Connector type

2: Connector
E: Crimped terminal

Axis No. (1 to 8 axis)
1: No. 1 axis
to
8: No. 8 axis

— System No.
None: 1st system
2 : 2nd system
P : PLC axis

Length:
2,5,10, 20,30 m

connector (3M)

Connector : 10120-3000VE
Shell kit : 10320-52F0-008

connector
For 2-type (Tajimi Musen)
Plug: TRC116-12A10-7F10.5

For E-type (J.S.T.)
Crimped terminal: V1.25-4

[1:]]] 2-type

Spindle side detector cable

cNPeA-(]1 -
[Connector type
2: Straight cannon

3: Angle cannon
E: Crimped terminal

Axis No. (1 to 8 axis)
1: No. 1 axis
to
8: No. 8 axis

— System No.
None: 1st system
2 : 2nd system
P :PLCaxis

Length:
2, 5,10, 20,30 m

Spindle drive unit side
connector (3M)

Connector : 10120-3000VE
Shell kit : 10320-52F0-008

Spindle side detector side
connector

For 2-type (DDK)

Plug : MS3106A20-29S
Clamp: MS3057-12A

For 3-type (DDK)
Plug : MS3108A20-29S
Clamp: MS3057-12A

For E-type (J.S.T.)
Crimped terminal: V1.25-4

:% 3type

=0
=), E-type
=

(Note) The connector manufacturer is subject to change without notice.
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Iltem

Model

Contents

For CN7

C-axis detector (OSE90K) cable

cNP7A-C][O-0
[Connector type
2: Straight cannon

3: Angle cannon
E: Crimped terminal

Axis No. (1 to 8 axis)
1: No. 1 axis
to
8: No. 8 axis

— System No.

None: 1st system
2 : 2nd system
P :PLCaxis

Spindle drive unit side
connector (3M)

Connector : 10120-3000VE
Shell kit : 10320-52F0-008

C-axis detector side connector
For 2-type (DDK)

Plug : MS3106A20-29S
Clamp: MS3057-12A

For 3-type (DDK)
Plug : MS3108A20-29S
Clamp: MS3057-12A

For E-type (J.S.T.)
Crimped terminal: V1.25-4

:% 3-type

—10)
=) E-type
=)~ P

—
Length:
2,5,10, 20,30 m
C-axis detector (MBE9OK) cable CNP7B -] []-O Spindle drive unit side C-axis detector side connector

[Connector type

2: Connector
E: Crimped terminal

Axis No. (1 to 8 axis)
1: No. 1 axis
to
8: No. 8 axis

~ System No.
None: 1st system
2 : 2nd system
P :PLCaxis

Length:
2, 5,10, 20,30 m

connector (3M)

Connector : 10120-3000VE
Shell kit : 10320-52F0-008

For 2-type (Du pont)
Housing: 69176-020
Pin : 48235-000

For E-type (J.S.T.)
Crimped terminal: V1.25-4

H:U] 2-type

E-type

C-axis detector (MHE9O0K) cable

CNP7H 1 []-O0
=] ]
Connector type

2: Connector
E: Crimped terminal

Axis No. (1 to 8 axis)
1: No. 1 axis
to
8: No. 8 axis

~ System No.
None: 1st system
2 : 2nd system
P :PLCaxis

Length:
2,5,10, 20,30 m

Spindle drive unit side
connector (3M)

Connector : 10120-3000VE
Shell kit : 10320-52F0-008

C-axis detector side connector
For 2-type(DDK)

Housing: JAC-15P

Pin 1 J-SP1140

For E-type (J.S.T.)
Crimped terminal: V1.25-4

[1:]:[' 2-type

(Note) The connector manufacturer is subject to change without notice.
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Item Model Contents
For CN6 | C-axis detector (OSE9QOK with 1024p output) | CNP67A-[][]-[] Spindle drive unit side C-axis detector side connector
CN7 cable TT 7T connector (3M) For 2-type (DDK)
ﬁ‘ Plug : MS3106A20-29S
Connector type Connector : 10120-3000VE  Clamp: MS3057-12A
- i:al'ghct;ir!:’” Shell kit : 10320-52F0-008
E: Cri?nped terminal For 3-type (DDK)
) ) Plug : MS3108A20-29S
Axis o (L 1o 8 axis) Clamp: MS3057-12A
to
8: No. 8 axis For E-type (J.S.T.)
L Crimped terminal: V1.25-4
System No.
e e | . i
P : PLC axis
E-type
Length:
2,5,10,20,30m
For MDS-B-PJEX unit cable SH21 Spindle drive unit side MDS-B-PJEX unit side
MDS-B- connector (3M) connector (3M)
PJEX Length: Connector : 10120-6000EL Connector : 10120-6000EL
unit 0.35, 0.5, 0.7, 1, |Shellkit :10320-3210-000 Shell kit :10320-3210-000
15, 2,25 3
3.5, 4,45, 5
o 7 8 o | [N i |
10, 15, 20, 30m
MDS-B-PJEX unit connector set FCUA-CS000 Spindle drive unit side MDS-B-PJEX unit side
connector (3M) connector (3M)
Connector : 10120-3000VE Connector : 10120-3000VE
Shell kit : 10320-52F0-008  Shell kit : 10320-52F0-008
MDS-B-PJEX unit power cable FCUA-R220 MDS-B-PJEX unit side DC24V(+) power side
connector (Japan AMP) connector (J.S.T.)
Connector: 2-178288-3 Crimped terminal: V1.25-3
Contact :1-175218-5
Length:
1, 2, 3, 5, . =—§§
7,10,15,17m
MDS-B-PJEX unit power connector set FCUA-CN220 MDS-B-PJEX unit side

connector (Japan AMP)
Connector: 2-178288-3
Contact :1-175218-5

(Note) The connector manufacturer is subject to change without notice.
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5-1 Selection of wire

5-1-1 Example of wires by unit

Selected wires must be able to tolerate rated current of the unit's terminal to which the wire is
connected.

How to calculate tolerable current of an insulated wire or cable is shown in “Tolerable current of electric
cable” (1) of Japanese Cable Makers’ Association Standard (JCS)-168-E (1995), its electric equipment
technical standards or JEAC regulates tolerable current, etc. wire.

When exporting wires, select them according to the related standards of the country or area to export.
In the UL standards, certification conditions are to use wires of 60 °C and 75 °C product. (UL508C)
Wire's tolerable current is different depending on conditions such as its material, structure, ambient
temperature, etc. Check the tolerable current described in the specification of the wire to use.

Example of wire selections according to each standard is as follows.

(1) 600V vinyl insulated wire (IV wire) 60°C product
(Example according to IEC/EN60204-1, UL508C)

Terminal TE1l TE2 TE3
name (L1, L2,13,D) (L+, L) (L11, 121, L12, L22, MC1)
Unit type mm? AWG mm? AWG mm? AWG
Power supply | MDS-C1-CV-37 3.5 12
unit MDS-C1-CV-55 3.5 12
MDS-C1-CV-75 5.5 10
MDS-C1-CV-110 14 6
MDS-C1-CV-150 22 4
MDS-CL-CV-185 30 3 Same as TEL 125t02 | 16tol4
MDS-C1-CV-220 38 2
MDS-C1-CV-260 50 -
MDS-C1-CV-300 60 -
MDS-C1-CV-370 - -
Spindle drive MDS-C1-SP-04 2 14
unit MDS-C1-SPO-075 2 14
MDS-C1-SP0-15 3.5 12
MDS-C1-SP-22 3.5 12
MDS-C1-SP-37 35 12
MDS-C1-SP[-55 35 12 Match with TE2 of
MDS-C1-SP-75 5.5 10 selected power supply 1.25t0 2 16 to 14
MDS-C1-SP[-110 8 8 unit
MDS-C1-SP-150(S) 14 6
MDS-C1-SP[-185 22 4
MDS-C1-SP[-220 30 3
MDS-C1-SP[-260 38 2
MDS-C1-SP[-300 60 -
Servo drive MDS-C1-V1-01 1.25 16
unit MDS-C1-V1-03 1.25 16
(1-axis) MDS-C1-V1-05 2 14
MDS-C1-V1-10 2 14
MDS-C1-V1-20 3.5 12 Match with TE2 of
MDS-C1-V1-35 5.5 10 selected power supply 1.25t02 16 to 14
MDS-C1-V1-45(S) 55 10 unit
MDS-C1-V1-70(S) 8 8
MDS-C1-V1-90 8 8
MDS-C1-V1-110 14 6
MDS-C1-V1-150 30 3
Se_rvo drive Select wire size for each Match with TE2 of
unit MDS-C1-v2-0000 [ axes based on wire size selected power supply 1.25t0 2 16 to 14
(2-axis) of 1-axis drive type. unit




5. Peripheral Devices

(2) 600V double (heat proof) vinyl insulated wire (HIV wire) 75°C product

(Example according to IEC/EN60204-1, UL508C)

Terminal TE1l TE2 TE3
name (L1,L2,L.3D) (L+, L) (L11, L21, L12, L22, MC1)
Unit type mm? AWG mm? AWG mm? AWG
Power supply | MDS-C1-CV-37 2 14
unit MDS-C1-CV-55 3.5 12
MDS-C1-CV-75 5.5 10
MDS-C1-CV-110 14 6
MDS-C1-CV-150 14 6
MDS-C1-OV-185 2 7 Same as TE1 1.25t02 16 to 14
MDS-C1-CV-220 30 3
MDS-C1-CV-260 38 2
MDS-C1-CV-300 38 2
MDS-C1-CV-370 50 -
Spindle drive MDS-C1-SP-04 2 14
unit MDS-C1-SP-075 2 14
MDS-C1-SPO-15 2 14
MDS-C1-SPd-22 2 14
MDS-C1-SP-37 2 14
MDS-C1-SP[-55 2 14 Match with TE2 of
MDS-C1-SP-75 3.5 12 selected power supply 1.25to0 2 16 to 14
MDS-C1-SP[I-110 5.5 10 unit
MDS-C1-SPO-150(S) 14 6
MDS-C1-SP-185 14 6
MDS-C1-SPO-220 22 4
MDS-C1-SP[-260 30 3
MDS-C1-SP[1-300 38 2
Servo drive MDS-C1-V1-01 1.25 16
unit MDS-C1-V1-03 1.25 16
(1-axis) MDS-C1-V1-05 2 14
MDS-C1-V1-10 2 14
MDS-C1-V1-20 2 14 Match with TE2 of
MDS-C1-V1-35 35 12 selected power supply 1.25t02 16 to 14
MDS-C1-V1-45(S) 3.5 12 unit
MDS-C1-V1-70(S) 55 10
MDS-C1-V1-90 8 8
MDS-C1-V1-110 14 6
MDS-C1-V1-150 22 4
Servo drive Select wire size for each Match with TE2 of
unit MDS-C1-v2-00000 | axes based on wire size selected power supply 1.25t0 2 16to 14
(2-axis) of 1-axis drive type. unit
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(3) 600V bridge polyethylene insulated wire (IC) 105°C product
(Example according to JEAC8001)

2. The maximum wiring length to the motor is 30m.
If the wiring distance between the drive unit and motor is 20m or longer, use a

Terminal TE1l TE2 TE3
name (L1,L2,.3,D) (L+, L) (L11,1L21,L12, L22, MC1)
Unit type mm’ AWG mm’ AWG mm” AWG
Power supply | MDS-C1-CV-37 2 14 2 14
unit MDS-C1-CV-55 2 14 35 12
MDS-C1-CV-75 3.5 12 35 12
MDS-C1-CV-110 5.5 10 14 6
MDS-C1-CV-150 8 8 14 6
MDS-C1-CV-185 14 6 22 4 1.25t02 | 16to14
MDS-C1-CV-220 14 6 22 4
MDS-C1-CV-260 22 4 30 3
MDS-C1-CV-300 38 2 38 2
MDS-C1-CV-370 38 2 50 -
Spindle drive MDS-C1-SP-04 2 14
unit MDS-C1-SP-075 2 14
MDS-C1-SPO-15 2 14
MDS-C1-SPO-22 2 14
MDS-C1-SP-37 2 14
MDS-C1-SPI-55 2 14 Match with TE2 of
MDS-C1-SP[-75 3.5 12 selected power supply 1.25t02 16 to 14
MDS-C1-SP-110 55 10 unit
MDS-C1-SP-150(S) 14 6
MDS-C1-SP-185 14 6
MDS-C1-SP-220 22 4
MDS-C1-SPO-260 30 3
MDS-C1-SPI-300 38 2
Servo drive MDS-C1-V1-01 1.25 16
unit MDS-C1-V1-03 1.25 16
(1-axis) MDS-C1-V1-05 2 14
MDS-C1-V1-10 2 14
MDS-C1-V1-20 2 14 Match with TE2 of
MDS-C1-V1-35 2 14 selected power supply 1.25t02 16 to 14
MDS-C1-V1-45(S) 3.5 12 unit
MDS-C1-V1-70(S) 5.5 10
MDS-C1-V1-90 8 8
MDS-C1-V1-110 14 6
MDS-C1-V1-150 22 4
Servo drive Select wire size for each Match with TE2 of
unit MDS-C1-v2-0000 | axes based on wire size selected power supply 1.25t02 16 to 14
(2-axis) of 1-axis drive type. unit
1. Selection conditions follow IEC/EN60204-1, UL508C, JEAC8001.
e Ambient temperature is maximum 40°C.
¢ Cable installed on walls without ducts or conduits.
To use the wire under conditions other than above, check the standards you
A CAUTION are supposed to follow.

thick wire so that the cable voltage drop is 2% or less.
3. Always wire the grounding wire.
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5-2 Selection the AC reactor, contactor and no-fuse breaker

5-2-1 Standard selection

Install an AC reactor, contactor and no-fuse breaker (NFB) per one power supply unit. Refer to the table
below and select them according to each power supply unit capacity.

Selection of AC reactor, contactor and no-fuse breaker (NFB)

Power supply unit

(Special order part)

. 3.7 to 7.5kW 11kW 15 to 18.5kW 22 to 30kW 37kW
capacity
AC reactor B-AL-7.5K B-AL-11K B-AL-18.5K B-AL-30K B-AL-37K
Recommended
contactor S-N25 200V S-N35 200V S-N50 200V S-N80 200V S-N150 200V

Recommended
main circuit NFB
(Special order part)

NF50CS3P-40A0
5

NF50CS3P-50A05

NF100CS3P-100A05

NF225CS3P-150A05

NF225CS3P-175A05

Recommended
motor fan NFB
(Special order part)

An NFB or CP (circuit protector) can be used as the motor fan breaker.

Select the NFB or CP using a value approximately double the motor fan rated current value shown below.

Contact the NFB or CP manufacturer for details on the recommended wire size, etc.

Spindie motor | 2,1 o5 | 115 | 132 | 160 | 180 Sevomotor |\ e11k2 | HA-LF15K2
frame size capacity

Motor fan 0.1A | 0.2A [ 0.2a | 0.2A | 0.6A | 0.6A Motor fan 0.3A 0.3A
rated current rated current

* A rush current that is approximately double the above rated current flows when the motor starts.

(Note 1)

and which must be prepared by the user.

(Note 2)

Standards.

In the above table, a special order part refers to a part that cannot be ordered from Mitsubishi,

To comply with the EC Directives, use contactors and NFB that comply with the EN/IEC

/\ CAUTION

If a breaker is shared by several power supply units, the breaker may not
activate when a short-circuit fault occurs in a small capacity unit. This is
dangerous, so never share the breakers.
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5-2-2 Selection when a contactor is shared

If two or more power supply units share one contactor, select the contactor as explained below. Note,
however, that one AC reactor and no-fuse breaker are required per one power supply unit.
(1) Selection

Calculate the total input current of the power supply units that share one contactor by referring to
the following table. Select the contactor whose capacity is equal to or less than the rated
conductivity current.

Power supply unit input current

Power supply unit || CV-37 CV-55 CV-75 | CV-110 | CV-150 | CV-185 | CV-220 | CV-260 | CV-300 | CV-370
Input current 20 30 40 50 70 80 100 120 135 160

(2) Connection diagram when a contactor is shared
Install one AC reactor and no-fuse breaker per each power supply unit.

NC control
section Cl-vi Cl-v2 C1-CV (No. 2) C1-SP C1-CV (No. 1) A-BT
Sl o |Is] [g]l@]s] |2]e@ | (3] @ 2
& p z z z P Z z
$) o o o o @) ) &
5
2 || Ol = s Ol
o o o o
MC1 MC1
L+, L— L+, L—
L11, L21 L11, 121
L1, L2, L3 L1, L2, L3
For control power
200VAC
@
AC reactor
N
'm
[T
200VAC
® NFB1 Fm
Contactor

AC reactor
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5-3 Earth leakage breaker

When installing an earth leakage breaker, select the breaker on the following basis to prevent the
breaker from malfunctioning by the higher frequency earth leakage current generated in the servo or
spindle drive unit.

(1) Selection

Obtaining the earth leakage current for all drive units referring to the following table, select an earth
leakage breaker within the “rated non-operation sensitivity current”.

Usually use an earth leakage breaker for inverter products that function at a leakage current within
the commercial frequency range (50 to 60Hz).

If a product sensitive to higher frequencies is used, the breaker could malfunction at a level less
than the maximum earth leakage current value.

Earth leakage current for each unit

Unit Earth leakage current Maximum earth leakage current
MDS-C1-SP-04 to 300 6mA 15mA
MDS-C1-V1-01 to 150 1ImA 2mA
MDS-C1-V2-0101 to 9090S 1mA 4mA (for two axes)

(Notel) Maximum earth leakage current; Value that considers wiring length and grounding, etc.
(Commercial frequency 50/60Hz)
(Note2) The earth leakage current in the power supply unit side is included in the drive unit side.

(2) Measurement of earth leakage current

When actually measuring the earth leakage current, use a product that is not easily affected by the
higher frequency earth leakage current. The measurement range should be 50 to 60Hz.

1. The earth leakage current tends to increase as the motor capacity increases.
2. A higher frequency earth leakage current will always be generated because the
| inverter circuit in the drive unit switches the transistor at high speed. Always
Q POINT grour_1d to reduce the higher frequency earth leakage current as much as
possible.
3. An earth leakage current containing higher frequency may reach approx.
several hundreds of mA. According to IEC479-2, this level is not hazardous to
the human body.
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5-4 Branch-circuit protection
5-4-1 Circuit protector

This breaker is used to switch the control power and to provide overload and short-circuit protection.
When connecting a circuit protector or breaker to the power input (TE3 terminals L11 and L21) for the
control circuit, use a product that does not trip (incorrectly activate) by a rush current when the power is
turned ON. A circuit protector with inertial delay and an operation delayed type breaker are available to
prevent unnecessary tripping. Select the product to be used according to the machine specifications.
The rush current and rush conductivity time differ according to the power impedance and power ON
timing, so select a product that does not trip even under the conditions listed in the following table.

Rush conductivity time:
Rush current: [p=35 ——— Ny Time to reach 36.8% of rush current; equivalent to breaker
n h ﬂ operation characteristics operation time.

% \TI‘
36.8% ‘ H H ﬂ\[\“n _____ _ t [ms]

Time constgnt: T=6

When collectively protecting the control circuit power for multiple units, select a
EQ: POINT circuit protector or breaker that satisfies the total sum of the rush current Ip.
The largest value is used for the rush conductivity time T.

5-4-2 Fuse protection

The fuse of branch-circuit protection must use UL class CC, J or T. In the selection, please consider
rush current and rush conductive time.

Selection of branch-circuit protection fuse

. Fuse (Class CC) Wire Size
Connected total of unit
Rated [V] Current [A] AWG
1-4 600 20 1610 14
5-8 35

For continued protection against risk of fire, replace only with same type 600

A CAUTION v, 200r35A (UL CLASS CC) fuse.
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5-5 Noise filter

(1) Selection

Use an EMC noise filter if the noise conducted to the power line must be reduced. Select an EMC

noise filter taking the power supply unit's input rated voltage and input rated current into
consideration.

(2) Noise filter mounting position
Install the noise filter to the power supply unit’'s power input as the diagram below indicates.

Power
distribution panel
Breaker AC reactor Contactor Power supply unit
R
Noise filter o

Power S

supply e
T O

MDS-C1-CV

(Note) The noise filter must be prepared by the user.

Recommended devices: Okaya Electric Industries 3SUP-HL-ER-6B Series
Soshin Electric HF3000C-TMA Series

Contact: Okaya Electric Industries Co., Ltd. Telephone: 03-3424-8120
(+81-3-3424-8120)
http://www.okayaelec.co.jp
Soshin Electric Co., Ltd. Telephone: 03-3775-9112
(+81-3-3775-9112)
http://www.soshin.co.jp

(Note) The above devices may be changed at the manufacturer's discretion.
Contact each manufacturer for more information.
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5-6 Surge absorber

When controlling a magnetic brake of a servomotor in DC OFF circuit, a surge absorber must be
installed to protect the relay contacts and brakes. Commonly a varistor is used.

(1) Selection of varistor

When a varistor is installed in parallel with the coil, the surge voltage can be adsorbed as heat to
protect a circuit. Commonly a 120V product is applied. When the brake operation time is delayed,
use a 220V product. Always confirm the operation with an actual machine.

(2) Specifications

Select a varistor with the following or equivalent specifications. To prevent short-circuiting, attach a
flame resistant insulation tube, etc., onto the leads as shown in the following outline dimension
drawing.

Varistor specifications

Varistor Rating Electrostatic

voIt'age Tolerabl Surge current Energy Max. limit capacity
Varistor type rating circaifzx?)lt: o | Withstand level withstand level Power | Voltage | (reference

(range) 9 (A) ) value)

V) AC (V) | DC (V) | 1time [ 2times |10/1000us 2ms (W) V) (pF)
ERZV10D121 12/
0 75 100 3500 2500 20 145 04 200 1400
TNR10OV121K ||(10810132)
ERZV10D221 220
140 180 3500 2500 39 275 04 360 410

TNR10V221K [[(198t0242)

(Note 1) Selection condition: When ON/OFF frequency is 10 times/min or less, and exciting current is 2A or less
(Note 2) ERZV10D121 and ERZV10D221 are manufactured by Matsushita Electric Industrial Co., Ltd.
TNR10V121K and TNR10V221K are manufactured by MARCON Electronics Co., Ltd.
Contact: Matsushita Electronic Components Co., Ltd : http://www.panasonic.co.jp/ maco/
MARCON Electronics Co., Ltd. Telephone : (Kanto)03-3471-7041 (+81-3-3471-7041)
(Kinki) 06-6364-2381 (+81-3-6364-2381)
(Chubu) 052-581-2595 (+81-52-581-2595)

(3) Outline dimension drawing
« ERZV10D121, ERZV10D221

115

'ﬁ| [Unit: mm]

20.0 Insulation tube

Normally use a product with 120V varistor voltage. If there is no allowance for the brake
EQE POINT  operation time, use the 220V product. A varistor whose voltage exceeds 220V cannot be
used, as such varistor will exceed the specifications of the relay in the unit.
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5-7 Speedometer and load meter

Speedometer and load meter can be output from the D/A output which is for measuring control data.

(1) Speedometer output

)

When speedometer is output, +10V DC is output at the motor's maximum speed regardless of the
motor’s rotation direction. The following specifications are recommended for the display.

S
(&) Type YM-8G type DC voltage type (Mitsubishi) P L !
(b) Rating 10VDC full scale g I
(c) Internal impedance approx. 10kQ s I
2 |
3 I
le) |
S o0 .

Maximum rotation speed
Motor rotation speed (r/min)
Speedometer output specification
Load meter output

The load meter indicates the percentage of the load in respect to the motor's rated output. The
relation of the motor output capacity [kW] and load meter display [%] is as follows.

Overload (for one minute)
zone

50%ED (15-minuio) Load meter 120%
(30-minute) zone Load meter 100%
Load meter Continuous rating X 100%

30-minute rating

Continuous rating zone

Motor output capacity (KW)

0 1500 6000 8000

Motor rotation speed (r/min)

Load meter output specification

The following specifications are recommended for the display.
(&) Type YM-8G type DC voltage type (Mitsubishi)

(b) Rating 10VDC full scale

(c) Internal impedance approx. 10kQ

(d) Scale indicating alarm at 100% or above (see right figure)

\R\ed zone

0 % 120

Load meter display
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5-8 Cable for peripheral control

5-8-1 Cable for external emergency stop

Prepare the cable below for external emergency stop function (dual emergency stop function). The
cable for external emergency stop must be prepared by the user.

External emergency
stop connector

L
1101 imi# =

Bottom view of MDS-C1-CV

u'

No. Item Type Manufacturer
101 Connector 2-178288-3 Tyco Electronics AMP
102 Contact 1-175218-2 Tyco Electronics AMP

Wire size:0.5 to 1.25SQ

(@09 ()
&
=X

ayE—

+

Y VY Y

CN23

Drive unit side (—{
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5-8-2 Cable for servomotor magnetic brake

Prepare the cable according to the servo system specifications.

(1) Magnetic brake control for 9kW or less servomotor

Use CN20 connector output to control a motor magnetic brake. Refer to the section "3-1-5 Magnetic
brake" for the connection details.

Common

\ 4

C(O EMG-2

CNU20S(AWG14)

Drive unit side 4—{

Motor brake

\ 2

lone |

Connection of CN20 connector

(2) Magnetic brake and dynamic brake control for 11kW or 15kW servomotor

Use a dynamic brake output as well as a motor magnetic brake output for using a dynamic brake
unit (MDS-B-DBU-150). Refer to the sections "3-1-5 Magnetic brake" and "4-1-2 Dynamic brake
unit" for the connection details.

eveal 1 > Common
EMG.2 2 > Dynamic brake
O O 3 > Motor brake

CNU20S(AWG14)

Drive unit side <—{

Connection of CN20 connector when a dynamic brake unit is used
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Appendix 1. Outline Dimension Drawings

Appendix 1-1 Servomotor outline dimension drawings

Appendix 1-1-1 HC Series

e HC52 (B) S (W)
« HC102 (B) S (W)
« HC152 (B) S (W)

« HC52 (B) T (W)
e HC102(B) T (W)
e HC152(B) T (W)

e HC53 (B) S (W)
« HC103 (B) S (W)
« HC153 (B) S (W)

e HC53 (B) T (W)
e HC103 (B) T (W)
e HC153 (B) T (W)

[Unit: mm]

P L 55
12
Ll
il — ]
: |50 | @
4 >
S\ SR
<
SR A § | D _____|__ S
-
¥ -
i S
0 =y
3 I ,
" - / - \Oil seal
/ | KL S30457B
21.5 .
Detector
connector Power connector
MS3102A22-14P CE05-2A22-23P
- L ple B o [J130
44 12 3
< > >3l 45°
18 28 12
E- —
_ /25 10 A
e | N
A ]
= —
— — — — o
A '- ;S:
10 B | [l &'
— [e] >/
® pl L] A 4
— S =]
v [[T] i Tightening torque
A _ o 23 to 30 N.m —
. ] KL U nut M10X1.25
215
Detector Power 41
connector connector Oil seal 4 -g9mounting hole

MS3102A22-14P CE05-2A22-23P 530457B

0
5.0.03 Use a hexagon socket

bolt.

V_

A

43115/ 4

|
Cross section A-A

Servomotor type IP65 specifications IP67 ?\?V?ﬁ,:f'vc\:/?tlons
2000r/min 3000r/min L (Note 1) KL L (Note 1) KL
HC52 (B)O HC53 (B)O 125 (158) 52 135 (168) 52

HC102 (B)O HC103 (B)O 150 (183) 77 160 (193) 77
HC152 (B)O HC153 (B)O 175 (208) 102 185 (218) 102

(Note 1) The dimensions given in parentheses apply for the servomotor with magnetic brakes.
(Note 2) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 3) Attach the cannon connector facing downward to improve the splash-proof performance.
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Appendix 1. Outline Dimension Drawings

e HC202S (W) e HC352S (W) e HC452S (W) [Unit: i
e HC203S (W) e HC353S (W)
« L ple 79 < 176
44 3 .
D! :il - 950

2114.3 9 025

81.5
/7

| -~/ K K
LSt >
J

Detector
connector Power connector

MS3102A22-14P CE05-2A24-10P

Use a hexagon socket bolt

Servomotor type L KL
2000r/min 3000r/min
HC202S HC203S 150 69
HC352S HC353S 192 111
HC452S — 234 153

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) Attach the cannon connector facing downward to improve the splash-proof performance.
(Note 3) The same dimensions apply for the IP67 specifications (with W).

2114.3% ..

e HC202BS (W) e HC352BS (W) o HC452BS (W) [Unit: mm]
e HC203BS (W) ¢ HC353BS (W)
L e 79 ‘ 0176 s
44 1 3
> FRamm
H E |
| - '
. Bl |3
I N I s

-
-t

117

: — \ Oil seal

kL] | s40608B

|25

73.
Detector

connector
MS3102A22-14P

4-13.5
Power connector Mounting hole

CEO05-2A24-10P Use a hexagon socket bolt
Brake connector
MS3102A10SL-4P

Servomotor type L KL
2000r/min 3000r/min
HC202BS HC203BS 198 69
HC352BS HC353BS 240 111
HC452BS — 282 153

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) Attach the cannon connector facing downward to improve the splash-proof performance.
(Note 3) The same dimensions apply for the IP67 specifications (with W).
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Appendix 1. Outline Dimension Drawings

e HC702S (W)

e HC453S (W) ¢ HC703S (W) [Unit: mm]
79 » 0176 o
o 4
75 > 3 9
[ g °F I
M ™
<
10 =
I Q
o0 v
4
o
n
Oil seal —
S40608B

4-13.5 Mounting hole
Use a hexagon socket bolt

Detector connector\ Power connector
MS3102A22-14P CEO05-2A32-17P

Servomotor type L KL
2000r/min 3000r/min

— HC453S 234 148

HC702S HC703S 297 211

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) This applies for the HC702S and HC703S. The HC453S does not have the suspension bolt screw hole (M8).

(Note 3) Attach the cannon connector facing downward to improve the splash-proof performance.
(Note 4) The same dimensions apply for the IP67 specifications (with W).

e HC702BS (W) [Unit: mm]
e HC453BS (W) e HC703BS(W)
< L e 19 L, 0176
44 18 .3 8-
<
-
p
g — &‘
E| E. 75 s
S
+t-- 41—, -
0 ~ Q
] © - | Note2 ‘
: : . - Note2 [ 2
; -
L Noe2 A3 Wl ox | \oil seal
I:J 735 S40608B |
' i
Detector
connector Power connector 4-@13.5 Mounting hole 58
MS3102A22-14P CE05-2A32-17P Use a hexagon socket bolt - "

Brake connector
MS3102A10SL-4P

Servomotor type L KL
2000r/min 3000r/min

— HC453BS 282 148

HC702BS HC703BS 345 211

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) This applies for the HC702BS and HC703BS. The HC453BS does not have the suspension bolt screw hole (M8).

(Note 3) Attach the cannon connector facing downward to improve the splash-proof performance.
(Note 4) The same dimensions apply for the IP67 specifications (with W).



Appendix 1. Outline Dimension Drawings

e HC902S (W)

364

85

20

[Unit: mm]

A\

A
A
/

0.040

[l Note2

Y

[e¢]

o

Y
0
0.016

0

@180 .
—

Detector connector
MS3102A22-14P

-~ Note2

\ il seal

S45629B

278

-

Power connector
CEO05-2A32-17P

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) This is the suspension bolt screw hole (M8).

(Note 3) Attach the cannon connector facing downward to improve the splash-proof performance.
(Note 4) The same dimensions apply for the IP67 specifications (with W).

e HC902BS (W)

Detector connector

4-@15 Mounting hole
Use a hexagon socket bolt

[Unit: mm]

< 412 »le 85 >
A4 20, 253
- T« 2
)
o
4 1 ©
80 @
H “ O.E'T
o3
8
I i | g
il
4-Note2  NOte2] 4\ ;) oy
278 S45629B

MS3102A22-14P

Power connector
CEO05-2A32-17P

Brake connector
MS3102A10SL-4P

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) This is the suspension bolt screw hole (M8).

(Note 3) Attach the cannon connector facing downward to improve the splash-proof performance.
(Note 4) The same dimensions apply for the IP67 specifications (with W).
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4-@15 Mounting hole
Use a hexagon socket bolt




Appendix 1. Outline Dimension Drawings

e HC103R (B) S
e HC153R (B) S
e HC203R (B) S

e HC103R (B) T
e HC153R (B) T
e HC203R (B) T

4

3
R

\ A

\d

10,

224h6
295h7

-

A

\Oil seal

S30457B
- KL >
Detector
connector Power connector
MS3102A22-14P CE05-2A22-23P
58 -~
10 |13 T
18 2812 &
> <—> -+
=} ] 3
| | |8l 10 2 &
=
A :
~
g 3|5
© 8
| |4 <  ©
0
5-0.03 )
- Plain
o washer 10
- ¥ -
0 Taper 1/10
2“ QOil seal

|
Cross sectionA-A 530457B

Servomotor type L (Note 1) KL
HC103R (B)O 152 (189) 71
HC153R (B)O 177 (214) 96
HC203R (B)O 202 (239) 121

[Unit: mm]

[J100

4-29 Mounting hole

Use a hexagon socket bolt

0100

4-g9 Mounting hole

Tightening torque 23 to 30 N-m
U nut M10 X 1.25

(Note 1) The dimensions given in parentheses apply for the servomotor with magnetic brakes.
(Note 2) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 3) Attach the cannon connector facing downward to improve the splash-proof performance.
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Appendix 1. Outline Dimension Drawings

e HC353R (B) S
« HC503R (B) S

[Unit: mm]
P L b 63 <0130 _
12 3
44 >l
<———>‘ | 58
E_ — A
HE | —e—x=—

_T_
I
|
i
L‘J
28h6
#110h7

Oil seal

.
f S30457B
ez T 0

Detector _46
connector Power connector 4-@9 Mounting hole -

MS3102A22-14P CEO05-2A24-10P  Use a hexagon socket bolt

Servomotor type L (Note 1) KL
HC353R (B) S 222 (258) 148
HC503R (B) S 279 (315) 205

(Note 1) The dimensions given in parentheses apply for the servomotor with magnetic brakes.

(Note 2) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 3) This is for the magnetic brakes.

(Note 4) Attach the cannon connector facing downward to improve the splash-proof performance.
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Appendix 1. Outline Dimension Drawings

Appendix 1-1-2 HA Series

¢ HAO53NS
¢ HA13NS
[Unit: mm]
7 S
. A <lols) | [LmIS) g R
. 73 . 26 64 >
6‘1 3
T s
J» 20 o3| o
S A
4 |-—-— — -t — [¥e)
A — Q
R ‘
0.5
_v
- B
‘ 4-@4.5 Mounting hole
. Use a hexagon socket bolt
Detector connector/ Power connector Oil seal 9
MS3102A22-14P MS3102A18-12P GM10204B
Servomotor type A B
HAO53NS 139 43
HA13NS 156 60

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) Attach the cannon connector facing downward to improve the splash-proof performance.

(Note 3) The servomotor with magnetic brakes is a special specification part. Contact the respective sales office or dealer for
details.
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Appendix 1. Outline Dimension Drawings

e HA23NT ¢ HA23NS
e HA33NT e HA33NS [Unit: mm]
—J/'-OOZ
37
- - - /’ m
P 45 30 086
63 N 3 =
Y
8 = E o ] é =
g 8 L B
L, L — Q:fik % _

Jﬁ
[
i

80

U nut M6X 1.0 Plain washer 6 Ms3102A22-14P CE05-2A18-12P

\ A
Oil seal
. 0.5
Oil seal 0 v S15357B
S15357B 4 003 >l 4-26.6 Mounting hole
™ 21 Use a hexagon socket bolt
I Tightening torque 5 to 6 N-m \_Detector connector\ Power connector

<
2 —
N | Taper 1/10
Cross section A-A
Servomotor type A B
HA23NO 125 81
HA33NO 155 111

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) Attach the cannon connector facing downward to improve the splash-proof performance.

e HA23NBT ¢ HA23NBS [Unit: mm]
e HA33NBT ¢ HA33NBS
45 A 0
- 8 T[13

| |g11n6
B

K ~
=
1 7 A ~ LR

—
Oil seal / ) R F Qil seal

0.5
0
S15357B 4 -003 ¥ S15357B
*T—Tf - B :
-, ! ~ > 4-26.6 Mounting hole
21 Brake connector Power connector Use a hexagon socket bolt

Tightening torque 5 to 6 N-m MS3102A10SL-4P CE05-2A18-12P

U nut M6 X 1.0 Plain washer 6

263 4

Cross section A-A Detector connector

Taper 1/10
MS3102A22-14P
Servomotor type A B
HA23NBO 162 81
HA33NBO 192 111

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) Attach the cannon connector facing downward to improve the splash-proof performance.
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Appendix 1. Outline Dimension Drawings

HA-LF11K2-S8

Detector connector

MS3102A22-14P
480 85

/ 426 01200
6 ‘ 2 i
Suspension bolts x 3 positions head bolts.
© 20 3 %
[=] E T
§ = Exhaust 80 M A‘ Un 7\.
= ﬂ(e e : ®>
4 ef L S
§ B = M8 screw § - =
Intake — s
== 8
#7m ,,,,,,,,,,,,E,@,,,,@ L*—ﬂe‘z\a‘l—— B
19.8] [|5.2
Cooling fan
rotation (-
direction
~=
il seal .
Ol sea [Unit: mm]
$506898
(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) If the suspension bolts are removed during operation, plug the screw holes with M10x20 or smaller bolts.
e HA-LF11K2B-S8
Detector connector Brake connector
[ WS3102A22-14P WS3102A10SL-4P Suspension bolt screw hole
550 85 (M10 depth 20)
| 498 | 0200
6 2l ; w s S e
" 146 27 Suspension bolts x 3 positions / 93 head bolts.
2 ‘ 20 3
=
3 J B Exhaust 8 ~
S} I - I
T il o> ‘ | b
T 11 =
B M8 screw E =
S Sl
Intake Sy s
_ # FL AN NN S S S e PN ——— | B L 44‘5\3‘{, z ]3
B 19.8] |5
Cooling fan — L . 7
rotation
| direction — Motor flange direction .
Oil seal
\ Brake [Unit: mm]

Brake connector layout
MS3102A10SL-4P

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) If the suspension bolts are removed during operation, plug the screw holes with M10x20 or smaller bolts.

Al-10



Appendix 1. Outline Dimension Drawings

e HA-LF15K2-S8

Detector connector

Suspension bolts x 3 positions

MS3102A22-14P M12)
495 10
6 250 6 \ 209
180 21 200
2 |
° 25 5
§ X0 o
g P 100
= 3 ‘
B L
° &
T . Y W p—— L 7775?1
Intake |
- 204 || 6.6
Cooling fan
rotation Oil seal
direction
§7095138

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) If the suspension bolts are removed during operation, plug the screw holes with M10x20 or smaller bolts.

e HA-LF15K2B-S8

Detector connector

MS3102A22-14P

610
6 250 6 209
180 27 200 111.5
<
° \ 25 5
3
S Exhaust
=
g T |
pui
2 1 100 2
— -« L
4= b ﬁ, ©
u] ~
I -—w-—--—-—-———ey | N S
— E‘fr\‘ 3
Intake o
= Gl 204 6.6
v M10
Cooling fan ™= srew
rotation || '
direction Motor flange direction
VR Oil seal

Suspension bolts x 3 positions

M12) \

Brake connector

MS3102A108L-4P
10

4-g14.5 installation hole
Use hexagon socket
head bolts.

0250

[Unit: mm]

Suspension bolt screw hole
4-g14.5 installation hole (M12 depth 22)

Use hexagon socket

head bolts.

60

Suspension bolt screw hole

$60829B

Brake connector layout

MS3102A10SL-4P

(Note 1) Use a friction coupling (Spun ring, etc.) to connect with the load.
(Note 2) If the suspension bolts are removed during operation, plug the screw holes with M10x20 or smaller bolts.
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Appendix 1. Outline Dimension Drawings

Appendix 1-2 Outline dimension drawings of spindle motor

Appendix 1-2-1 SJ Series
¢ SJ-30A with standard flange

Terminal box 850
740
665.5 110
20 7 310 7
51 / 189 4-$19
| 60i 5
< T
- S N 110 g
@ “ 90 [10./5 o
2L7 [A =
Exhaust air “ 3|3
- 5 R
|
Cooling fan
Cooling air inlet
A | 55m6 | A
Cross section
A-A
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-30A with standard legs
Terminal box
850
345
505 230 110
430.5
6 312 6
90_,[10.5 %
SR 4 —o—
g1 [ =
| =LA
et =1 g @5 |8
Xnaust air — air inlet o2 ™
- ] = | [ — \/ olo
— =i = e
Cooling fan - 4-315
127 | 127 | 108 5
304 ‘ 127 | 127
310
16 = 7
ol
J\
N
A | 55m6 | A
Cross section
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

e SJ-37BP, SJ-22XWS5 with standard flange

Terminal box

909

| 769

701.5

140

530

@51

(3,1
N
(331

N
S

400

0354

L[]
o A
Qo
|
Exhaust air
Cooling fan

Cooling

¢ 300h7

air inlet

7 0 350 1
% 4919
=3
&
DD |
> L%
2 >
25
Cross section
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.

e SJ-37BP, SJ-22XWS5 with standard legs

Cooling

418

Terminal box 909
400.5
508.5 247.5 140
441
S I
= EL 110
S
Exhaust air . ]
R =
[ [
Cooling fan l 139.5 | 139.5 l 121
338

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.

air inlet

356

11

A | 60m6 | A

Cross section

(Note 2) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

e SJ-45BP, SJ-22XW8 with standard flange

Terminal box 932
792
733 140
30 7 378 1
63 S 278 4-¢19
L1345
: JL \ .
8 - i | 140 X
I ‘ 110,15
Y ézq =3
Exhaug o, S e 8s %, D/
— e} © S
O
| P X
Cooling fan ? 350
Cooling air inlet $425
_ 18
- ~
N
A | 60m6| A
Cross section
AA
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-45BP, SJ-22XW8 with standard legs
Terminal box 932
425.5
506. 5 272.5 140 6 380 6
447.5 278
¢ 63
L i
2 f 110 | 15
S = T< V ©
59 A /\ o~
Exhaust air —] S.?‘.’A'.”e? /N 8 <
& il NP Ik
— = o 4
[ [ —
Cooling fan | 152.5 | 152.5 | |133 4019 ‘ 85 T
—_— [ | [ [
385 159 159
\ \
400
\
- 18
- ~
A | 60m6 | A
Cross section
A-A
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

Appendix 1-2-2 SJ-V Series
e SJ-V2.2-01, SJ-V3.7-02ZM with standard flange

35
Terminal box 360
300 60
265
130 12 Flange
/ 0174 Y
48 4, 5 168 912
@/_)k@
A o | )
o ~L i e
Sl T 45_|8 \j@g =8 S
Pl - ] o . ‘é “ g |
Exhaust air - g i \\\\qfo
=l
— A \%
[ R
T 1 S iy
Cooling fan %

N 5 0176 5

8
~
<
Cooling air inlet %[j
[~ 2-M6 Screw
1
¢28j6
A A
Cross section

[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-V2.2-01, SJ-V3.7-02ZM with standard legs
#35
360
Terminal box 300 60
265
130
5, 176 5
45| 8 | 168
© @] : it
- & |
Q Cl ®) T q © i
Ss I R AZ y%
| - H || = © ~
Exhaust air } } gi??r?lg% q ¢ b sl
= a4 = g% [@ A =3
I E—| — § ) ol o
Cooling fan *7ﬁ~ % = A ?
‘1 75 1 56 4-$10 !35
L 105 |41 0 | 70
180
8
~ <
__2-W6 Screw
16
$286
A A
Cross section
A-A
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

¢ SJ-V3.7-01 with standard flange

35
390
| 330 60
| 295
160 12 Flange
0174
Terminal box 48 /; 168 4-¢12
© J/\@ ‘ @ ] ‘
o oo A i 2* e JW{ ~
S 3 4 || L \54 @ o
e - & — -
Exhaust air s hi \\\\%cj
Pl L A o
L[ Bl 2 §==2 5 |22,
Cooling fan ?)
Cooling air inlet 3 0176 5

~| e ™
o~—— [
o0

2-M6 Screw

©
16
$28j6

A X A
Cross section
A-A

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.

e SJ-V3.7-01 with standard legs

635
390

/ 330 60

/ 295

Terminal box 160
5 176 5
45 (ﬁ 168

@ ) g
D I
2 ° _@J q RN
-3 §§§ 1%
| = k R Al e @W -
. Coolin ~
Exhaust air } ] ar inle? (} - B~
P A == %@@@ =5
| ] ol o
. P () =8
Cooling fan — —
L 100 |56 i
f 130 T M 4-¢10 | 35
f 70 70

__2-W6Screw

$286

A A
Cross section
A-A

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

¢ SJ-V5.5-01 with standard flange

Terminal box 485
425 60
390
255 12 Flange
b 44 0174
48 /; 168
4-¢12
@(%«z @ y o i
o] @ [} ! {1 ®
2lsl @35 T \
— ] ‘ A W ~ ®
= k=3 = g 4
) ! o b
Exhaust air . ‘ Y \K\ \‘b% = I
= A - ®
T [ 2102
Cooling fan Cooling air inlet
5 0176 5
T
7
™~ <
s& -
s <,
¢ 28h6 3—M4 Screw
A A
Cross section
A-A
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.

e SJ-V5.5-01 with standard legs

¢ 44
485
425 60
Terminal box 255
390
5, 176 5
45 | 1.5 168
©/J\@ @
g | e | fﬂ%
1S q L
| N Al = @ﬁ % |~
Exhaust air } } gi(r)(i)rllllg? - & b . N
P e © o2
AL e ’ \BQ@ GE
L[] o
Cooling fan T % ﬁ 1
159 |56 A-010 ‘ 35 ‘
‘ 190 a1 70 |70
‘ 180
1
™~ <
&
N
V’
®28h6 3-M4 Screw
A A
Cross section
A-A
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.

(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

e SJ-V7.5-01, SJ-V7.5-03ZM, SJ-V11-06ZM with standard flange

944
Terminal box 520
— / 440 80
403 Flange
238 1 1204
198
A1, 5 4-¢ 15
as ] L ‘ J T~ © |
. L@):@f ‘7‘63J8 N[@ ® b §
e A -
} = i
Exhaust air a ~ =< 5N e
= i a7
— ‘ [ 1] L _© & 0
Cooling fan
Cooling air inlet
5 1208 5
10
Cs Lo
©
=
\J
¢ 32h6 < 3-M5 Screw
A A
Cross section
AA
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-V7.5-01, SJ-V7.5-03ZM, SJ-V11-06ZM with standard legs
b 44
/ 520
Terminal box / 440 80
/ 403
238 5 208 5
198
.63 18
@ & =
— 4 &
S ‘@:@ T] %p* oNF
2|lo| d %
| A - @@%
Exhaust air ] Cooling e © §
- I airinlet \ ol &
P @ o o A P { ©) - :'.’
T | E &l }2 o <§ -
R ——
Cooling fan 4-¢12 ?
- ‘ 140 ‘ 70
" 180 50
230
Cross section
A-A
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

e SJ-V11-01, SJ-V11-08ZM with standard flange
B 44

600
490 110

453 Flange
‘ 288 01204

13
198
65,5 4-$15

Terminal box

e, e
A
[ S
]

3

)

D

152

S
ik -l
e ! A ~ y
| =
Exhaust air | S i \“,L‘\%
P @ A g @/‘i < ﬁe
i I ‘ - | @ o W
Cooling fan \O
Cooling air inlet
5 0208 5
14
o je"o
I
f X
4
¢ 48h6 - 3M5 Screw.
A A
Cross section
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.

e SJ-V11-01, SJ-V11-08ZM with standard legs

44
Terminal box 600
— [ 490 110
| 453
288 5 208 5
198
\ 80 | 10
T @ |
o ‘&ﬂj ,—fﬂi—‘ O b
g . RIS
— e B
Exhaust air } } ;??ﬂé‘? 63 oZle :‘\5‘
= 7= @ ® © | | X == %@ ©] ~ (\lI ™
Ll %ﬂ (Z &l © % v
I e 6 1 A — i
Cooling fan ‘ ‘ 140 ‘ 70 ‘45 f
i T !
180 50 95 95
‘ 4012 230
14
[Te]
o
4
3-M5 Screw

¢ 48h6

A A
Cross section
A-A
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

e SJ-V15-01, SJ-V18.5-01, SJ-V11-09, SJ-V15-03, SJ-V22-06ZM with standard flange

b 44
| 579.5
/ 469.5 110
Terminal box / 434.5 266
259.5 0250 Flange,
2 198 4-¢ 15
\ 65, 5
& £ 1 1|
~ [}Q:é‘ ‘ 11 © ~N
e | H 80,110 e e
- |7 on Rl IEH.-
Exhaust air | § i ,{/@3
== A~ =
RSB\ 23
H 0,
. | N A N
Cooling fan 1

Cooling air inlet

aﬂﬁ 5 [1262 5
- ©
o,

<
7
3 3-M5 Screw

@ 48h6

A A
Cross section

[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.

e SJ-V15-01, SJ-V18.5-01, SJ-V11-09, SJ-V15-03, SJ-V22-06ZM with standard legs

¢ 44
579.5
Terminal box / 4?12455 110
259.5
5 262 5
.80, 10 | 198

|
N
P

143

352

[air inlet
e L

_ L@ _
L CAn (50
Exhaust air - | Cooling (\

%
-0.5
291

) @
Cooling fan ——E@—
| 178 | o8
I T
250 60
I

NP

2
48h6 3-M5 Screw

A A
Cross section
A-A

[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

¢ SJ-V30-02ZM with standard flange

¢ 51
649.5
Terminal box 539.5 110
499.5 266
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/ 238 4-¢15
65 5
L L i
& i ‘ J ]] ¢
© o 11 < o~
2| o | 180 | 10 ® 1 >
= o | Ay ] o
z = 9 g
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- e
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L F 7 \'\ © —|
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14
w0
il o
H——r
s e,
@ 48h6 3-M5 Screw
A A
Cross section
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-V30-02ZM with standard legs
¢ 51
649.5
Terminal box 539.5 110
499.5
329.5
5 262 5
80 | 10 238
o0 1ol L—\j rﬁw il «@? i ’F
g . @/f o7\
2 — A= [¢
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o of | A 9 o9
 — R =8
Cooling fan ‘ 178 08
250 60 4-915
14
el
it o
< 8’70
—M5 S
¢ 48h6 -5 Screw
A A
Cross section
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.

(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

e SJ-V22-01, SJ-V18.5-03, SJ-V22-05 with standard flange

@51
649.5
Terminal box 539.5 110
499.5 266
329.5 20 1250 Flange,
238 4-¢15

v
2 = o
2 o 2
2 L
e L
Exhaust air
25300
Cooling fan
5 0262 5

%%
¢ 55m6 3-M5Screw
A A
Cross section
-A
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-V22-01, SJ-V18.5-03, SJ-V22-05 with standard legs
¢ 51
649.5
Terminal box 539.5 110
- 499.5
329.5
5
90 10.5
T 1ol "
T J Hﬂﬁ
8o =
o
| T E A z
Exhaust air } gi??rillg?
gp : I
Cooling fan ‘ ‘ 178 ‘ 108
275 |60 4915
16
o
- ©
N o
& 55m6 3-M5 Screw
A A
Cross section
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[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.

(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

e SJ-V26-01 with standard flange

¢ 51
Terminal box 695.5
- / 585.5 110
545.5 Flange
250
375.5 20
238 4-¢ 15
| 65 5
A L
L] |
© ) 1 ( ® o~
2 2 | |9 _|10.5 - ) >
Exhaust air Q A
. < q8S ©.
1 as B Q’\Joo
T L 3 o
Cooling fan " L
Cooling air inlet
eﬁi 5 0262 5
= ©
\% %
@ 55m6 __3-M5Screw
A A
Cross section
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-V26-01 with standard legs
¢ 51
) 695.5
Terminal box
—_— 585.5 110
545.5
375.5
5 262 5
238
90 ,|10.5
@f) = A= h! rﬂ_‘ ]‘Lf «@? i
®) _
8y 2
- - ] I = | Cooling 1 £ A S
Exhaust air [ 1 Tairinlet N J=17
. o A of 5|
SIS A F
Cooling fan 5%7777
‘ s \ f
‘ 275
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e,
 55m6 3-M5Screw
A A
Cross section
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

¢ SJ-V55-01 with standard flange

63
Terminal box 864
124 140
672
402 20
1480
5 5 ‘ 348 4-¢24
< ':3{ ‘ [][_110_| 15 %8 S
& L A ~ X
= & g =
i - L 3
Exhaust air L2 \)
v [ — ‘ © Qe.)Q >
L1 A (=) // ¢550
[ ° 5
Cooling fan %
Cooling air inlet 2-M10
20
v(: ~
Nd %y
& 75m6 3-M6 Screw
A A
Cross section
AA
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-V55-01 with standard legs
$63
Terminal box 864
[ 124 140
/ 672
402
6
110 | 15
g -
Q L A
Exhaust air } gi??rl]llg?
e e
. . . A
I | —
Cooling fan IPE I S e
| 286 | |9 419
‘ 366 " 109
I
20
N ~
e,
#75m6 3-M6 Screw
A A
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[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.

(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

Appendix 1-2-3 SJ-VS Series
¢ SJ-VS7.5-03ZM with standard flange

644

3
Terminal box
— 405.5
210 230.5 13 01204 4015
198
47 45
e
. A 4]
8 o 8 = 8
g 2 g | | H 2
/ h e ] B =
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e

I
N

M16 Left screw

 32h6

B A
[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-VS22-06ZM with standard flange
P44
. 32 479 110
Terminal box
- 411.5
210 241.5 2 0250 415
238
65 5
@ =1 i &
[ [ | B =
\ f 2 .
g |\ ‘\,{ <l
/ = <®
=/ ] Y s
/ 3 3 Cooling air inlet
Cooling fan Exhaust air 351
545 5
M16 Left screw [r M16 Right screw
g Bér %@f g
B A
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

¢ SJ-VS30-02ZM with standard flange
@51

32 549 110

Terminal box
- 481.5

210 311.5 2

196
142
105h6
s
\

=
*]

63

$230n7

=] ]

Cooling air inlet
7Yy

Cooling fan Exhaust air 421
615

M16 Left screw W
3 g%L
hs)

B

0250

4-¢15

192

197

%

M16 Right screw

o Ronsrew

¢ 48h6

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.

(Note 2) The shaft can also be mounted upward.

(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

Appendix 1-2-4 SJ-PMF Series (IPM motor)

¢ SJ-PMF01830-00 with standard flange

Terminal box

466
8 398 60
2 x4-M5 361 164
205 193 146
X \ 12
;3 ¢35 i @ \ﬂ"\! T | 49‘1\ 5 [ : T 1] :I
‘ { 15 |8 i i
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@K\ ® ' = 1 Hj IS
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e = 1 o6 : A - Jr =3
< —_
Exhaust air z g
e —| he Z149
A A d)'\b‘c)
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Flange a’o* 2-M5 Screw
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4-99,
8
v <
A
$28j6
A A
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[Unit: mm]
(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
e SJ-PMF03530-00 with standard flange
Terminal box
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384 80 Eyebolts 2-M8
342 ‘ 198
2% 4-M5
200 184 " 180
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“ S \ o . 9 56
& 50 5
AL
A e @lsll e E
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© o o174
a = 4-¢12
¢ 32h6
A A
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AA
[Unit: mm]

(Note 1) Provide a clearance of 30mm or more between the cooling fan and wall.
(Note 2) The shaft can also be mounted upward.
(Note 3) If the suspension bolts are removed during operation, plug the screw holes with bolts.
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Appendix 1. Outline Dimension Drawings

Appendix 1-3 Unit outline dimension drawings

Appendix 1-3-1 Servo/spindle drive unit

MDS-C1-v2-0101
MDS-C1-v2-0301
MDS-C1-V2-0303
MDS-C1-V2-0501

MDS-C1-V1-01 MDS-C1-V2-0503
MDS-C1-V1-03 MDS-C1-V2-0505 MDS-C1-SP-04
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(]
4-M4 screw  /
A4
[Unit : mm]

2-M5 screw hole ~

Panel mounting hole machining drawing

(Note 1) The square hole does not need to be machined.
(Note 2) The MDS-C1-V1-01/03 and MDS-C1-SP-04/075 do not have built-in fans.
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Appendix 1. Outline Dimension Drawings

MDS-C1-V2-2010
MDS-C1-V1-20 MDS-C1-V2-2020
MDS-C1-V1-35 MDS-C1-V2-3510S MDS-C1-SP-22
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(Note 1) Attach packing around the square hole for sealing.
Panel mounting hole machining drawing (Note 2) The MDS-C1-V1-20 does not have a fan at the top.
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Appendix 1. Outline Dimension Drawings
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Panel mounting hole machining drawing

(Note 1) Attach packing around the square hole for sealing.
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Appendix 1. Outline Dimension Drawings
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(Note 1) Attach packing around the square hole for sealing.
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Appendix 1. Outline Dimension Drawings
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(Note 1) Attach packing around the square hole for sealing.



Appendix 1. Outline Dimension Drawings

MDS-C1-V1-70 MDS-C1-SP-150
MDS-C1-V1-90 MDS-C1-SP-185
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(Note 1) Attach packing around the square hole for sealing.
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Appendix 1. Outline Dimension Drawings
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Appendix 1. Outline Dimension Drawings

MDS-C1-V2-7070
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Appendix 1. Outline Dimension Drawings

MDS-C1-V1-110
MDS-C1-V1-150

MDS-C1-SP-260
MDS-C1-SP-300
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Panel mounting hole machining drawing

(Note 1) Attach packing around the square hole for sealing.
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Appendix 1. Outline Dimension Drawings

Appendix 1-3-2 Power supply unit

MDS-C1-CV-37
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Panel mounting hole machining drawing (Note 2) The MDS-C1-CV-37 does not have a built-in fan.
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Appendix 1. Outline Dimension Drawings

MDS-C1-CV-110
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Panel mounting hole machining drawing
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Appendix 1. Outline Dimension Drawings

MDS-C1-CV-150
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Appendix 1. Outline Dimension Drawings
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Appendix 1. Outline Dimension Drawings

Appendix 1-3-3 AC rector
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Appendix 2. Cable and Connector Specifications

Appendix 2-1 Selection of cable

Appendix 2-1-1 Cable wire and assembly

(1) Cable wire

The following shows the specifications and processing of the wire used in each cable. Manufacture
the cable using the following recommended wire or equivalent parts.

Recommended Wire characteristics
wire model Finished
(Cannot be directly outside Sheath | No. of . . . Heat Applica-
ot rom et rtens] pars | CONE COnr] Viovae” oo essant |t
Mitsubishi 9 temperature
Electric Corp.)
UL20276 AWG28 7 strands/| 222Q/km IMQ/km NC unit
. 6.1mm PVC 10 AC350/ 1min 80°C communi-
10pair 0.13mm or less or more .
cation cable
40 105Q/km 1500MQ/k Detector
A14B2343 (Note 1) || 7.2mm | PVC 6 strands/ AC500/ 1min 105°C
or less m or more cable
0.08mm
2 60 63Q/km
0.3 mm) strands/ or less Detector
) 0.08 AC750V/ | 60MQ/k bl
TS-91026 (Note 2) [ 11.6mm| PVC mm ! M goec |7€
40 1min or more (Cable length:
10 95Q/km
(0.2 mm?) strands/ or less 20m or more)
) 0.08mm

(Note 1) Junko Co. (Dealer: Toa Denki)

(Note 2) BANDO ELECTRIC WIRE (http: //www.bew.co.jp)

(2) Cable assembly
Assemble the cable as shown in the following drawing, with the cable shield wire securely
connected to the ground plate of the connector.

Core wire

Shield (external conductor)

~

e

Sheath

A2 -2

Core wire

Shield

(external conductor) Sheath




Appendix 2. Cable and Connector Specifications

(3) Cable protection tube (noise countermeasure)
If influence from noise is unavoidable, or further noise resistance is required, selecting a flexible
tube and running the signal cable through this tube is effective. This is also an effective
countermeasure for preventing the cable sheath from being cut or becoming worn.

A cable clamp (MS3057) is not installed on the detector side, so be particularly careful of broken

wires in applications involving bending and vibration.

i Connector
Supplier Tube : — _ .
Drive unit side Installation screws Motor detector side
RBC-104 igh 1
Nippon Flex EBA-4 C-104 (straight) G16
Control Cor (FePb wire braid sheath) RBC-204 (45°) G16 RCC-104-CA2022
> RBC-304 (90°) G16

PSG-104 (straight)

Screw diameter @26.4

PA-2 #17 (FePb sheath)

DAIWA DENGYO || Hi-fl
co. L1D P'T :1)(7 (Fepbsheatn) | PLC17 (909 Screw diameter 226.4 PDC20-17
"’ PS-17 (straight) PF1/2
. Purika Tube . )
Sankei Works BC-17 (straight) Wire tube screws : 15 PDC20-17

(Note) None of the parts in this table can be ordered from Mitsubishi Electric Corp.
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Appendix 2. Cable and Connector Specifications

Appendix 2-1-2 Flexible conduits

Basically, splash proofing can be ensured if cab-tire cable and connectors with IP65 or higher
specifications are used. However, to further improve the oil resistance (chemical resistance to oil),
weather resistance (resistance to the environment when used outdoors, etc.), durability, tensile strength,
flattening strength, etc., run the cable through a flexible conduit when wiring.
The following shows an example of a flexible conduit. Contact the connector maker for more
information.

(1) Method for connecting to a connector with back shell

Connector with Connector

back shell

for conduit Flexible conduit

CE05-6A18-12SD-B-BSS

CEO05-8A18-12SD-B-BAS

Model
Appli- Applicable motors DDK Nippon Flex
cation Connector (straight) Connector (angle) Connector for Flexible
g 9 conduit conduit
For HAO53N, HA13N VF-03
power | HA23N, HA33N RCC-103CA18 (Min. inside

diameter: 10.6)

RCC-104CA18

VF-04
(Min. inside
diameter: 14)

HC52, HC102, HC152
HC53, HC103, HC153
HC103R, HC153R,
HC203R

CE05-6A22-23SD-B-BSS

CEO05-8A22-23SD-B-BAS

RCC-104CA2022

VF-04
(Min. inside
diameter: 14)

RCC-106CA2022

VF-06
(Min. inside
diameter: 19)

HC202, HC352, HC452
HC203, HC353
HC353R, HC503R

CE05-6A24-10SD-B-BSS

CEO05-8A24-10SD-B-BAS

RCC-106CA2428

VF-06
(Min. inside
diameter: 19)

RCC-108CA2428

VF-08
(Min. inside
diameter: 24.4)

HC702, HC902
HC453, HC703

CE05-6A32-17SD-B-BSS

CEO05-8A32-17SD-B-BAS

VF-08

RCC108CA32 (Min. inside
diameter: 24.4)
VF-10

RCC110CA32 (Min. inside

diameter: 33.0)

(Note) None of the parts in this table can be ordered from Mitsubishi Electric Corp.
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Appendix 2. Cable and Connector Specifications

Connector{

Connector

for ¢

Back shell

onduit Flexible conduit

Model
cAe;)tE)(llr; Applicable motors DDK Nippon Flex
Connector/back | Connector/back Connector for Flexible conduit
shell (straight) shell (angle) conduit
For HAO053NB to HA33NB
brake HC202B to HC902B Select according to section "(2) Method for connecting to the connector main body".
HC203B to HC703B
For HAO53N to HA33N Connector Connector RCC-104CA2022 VF-04
detector | HC52 to HC902, HC53 to HC703 || MS3106A22-14S | MS3106A22-14S (Min. Inside diameter: 14)
HC103R to HC503R (D190) (D190) VE-06
HA-LF11K2-S8, HA-LF15K2-S8 || Back shell Back shell RCC-106CA2022 (Min. Inside diameter: 19)
CE02-22BS-S CE-22BA-S ’ )

(Note) None of the parts in this table can be ordered from Mitsubishi Electric Corp.

(2) Method for connecting to the connector main body

Connector

Connector
for conduit

Flexible conduit

HA-LF15K2-S8

Aol Model
ce?tipolr; Applicable motors DDK DAIWA DENGYO
Connector (straight) Connector for conduit Flexible conduit
For HAO53N, HA13N MSA-12-18  (Straight) FCV12
power |HA23N, HA33N CE05-6A18-12SD-B MAA-12-18  (Angle) (Min. inside diameter: 12.3)
MSA-16-18  (Straight) FCV16
MAA-16-18  (Angle) (Min. inside diameter: 15.8)
HC52, HC102, HC152 MSA-16-22  (Straight) FCV16
HC53, HC103, HC153 MAA-16-22  (Angle) (Min. inside diameter: 15.8)
E05-6A22-23SD-B -
HC103R, HC153R, HC203R || CE0%"6A22-235 MSA-22-22  (Straight) | FCV22
MAA-22-22  (Angle) (Min. inside diameter: 20.8)
HC202, HC352, HC452 MSA-22-24  (Straight) FCVv22
HC203, HC353 MAA-22-24  (Angle) (Min. inside diameter: 20.8)
E05-6A24-10SD-B -
HC353R, HC503R CE05-6A24-105 MSA-28-24 (Straight) | FCV28
MAA-28-24  (Angle) (Min. inside diameter: 26.4)
HC702, HC902 FCV36
HC453, HC703 CEO05-6A32-17SD-B Please contact to a maker. (Min. inside diameter: 35.0)
For HAO53NB to HA33NB .
brake [HC202B to HC902B MS3106A10SL-4S (D190) m/iﬁjgjg Ei:al'g)ht) '(:,\%1% side diameter: 10.0)
HC203B to HC703B 9 : P
For HAO53N to HA33N MSA-16-22  (Straight) FCV16
detector [HC52 to HC902, MAA-16-22  (Angle) (Min. inside diameter: 15.8)
HC53 to HC703
HC103R to HC503R MS3106A22-14S (D190) | \1ap 55 25 (Straight) | FCv22
HA-LF11K2-S8, MAA-22-22  (Angle) (Min. inside diameter: 20.8)

(Note) None of the parts in this table can be ordered from Mitsubishi Electric Corp.
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Appendix 2. Cable and Connector Specifications

Appendix 2-2 Cable connection diagram

1. Do not mistake the connection when manufacturing the detector cable.
Failure to observe this could lead to faults, runaway or fires.
A CAUTION 2. Do not connect anything to pins unless otherwise particularly specified when
manufacturing a cable. (Leave OPEN)
3. Contact Mitsubishi when manufacturing a cable longer than 30m.

(1) NC bus cable

<SH21 cable connection diagram>

Drive unit side connector Drive unit side connector
Connector: 10120-3000VE Connector: 10120-3000VE
Shell kit: 10320-52F0-008 Shell kit: 10320-52F0-008

1 1
11 11
2 2
12 12
3 3
13 13
4 4
14 14
5 5
15 15
6 6
16 16
7 7
17 17
8 8
18 18
9 9
19 19
10 10
20 20

PE —I T— PE | FG
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Appendix 2. Cable and Connector Specifications

(2) Servo detector cable

<CNV12/CNV13 cable connection diagram> The connection differs according to the cable length.

Servo drive unit side connector Servomotor detector side/
Connector: 10120-3000VE Ball screw side detector side connector
(One-touch type lock) <For general environment> <IP65 compatible>
Shell kit: 10320-52F0-008 Plug: MS3106B22-14S (Straight) Plug:
(Screw-type lock) MS3108B22-14S (Angle) MS3106A22-14S(D190)
Shell kit: 10320-52A0-008 Clamp: MS3057-12A Straight back shell:
] P — — ] CE02-22BS-S (Straight)
CE-22BA-S (Angle)
6 H SD -
7 K RQ
17 L RQ*
9 E BAT
19
10 S | P5(+5V)
20
1 R
11 LG
PE — L N FG

<For 20m or less>

SD
S XX A =S
R
g XX < RS,
9 E BAT
2 XX
10
20 XX S P5(+5V)
XX
1
1 R LG
XX
PEJ gN FG

<For 20m to 30m>
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Appendix 2. Cable and Connector Specifications

<CNL3H1,CNL3H2,CNL3H1-S,CNL3H2-S cable connection diagram>

Servo drive unit side connector MDS-B-HR unit side connector
Connector:10120-3000VE Plug: RM15WTP-8S
(One-touch type lock) Clamp: RM15WTP-CP(10)

Shell kit:10320-52F0-008
(Screw-type lock)
Shell kit: 10320-52A0-008

6 3] sD
16 XX 4 | sp*
7 1 | RO
17 XX 2 | RQ*
19 XX
5 | P5(+5V)

10 XX

XX 6 | P5(+5V)
20

XX
1 7 | Lo

XX
n XXM | e
pEl [T pE | FG
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Appendix 2. Cable and Connector Specifications

(3) Spindle detector cable
<CNPS5 cable connection diagram>

(CNS5) Spindle drive unit side
connector

Spindle motor side connector
Housing: 350720-1

Connector: 10120-3000VE Pin: 350689-1
Shell kit: 10320-52F0-008
on (<] P ]
rA | 16 XX 5
PB| 7 3
RB | 17 XX 4
Pz| 8 5
P15(+15V) | 5 X__X 8
N15(-15V) | 15 6
MOH | 3 ®
RG | 13 XX © } V1.25-4

— |

<CNP6M cable connection diagram>

(CN®6) Spindle drive unit side
connector

Connector: 10120-3000VE
Shell kit: 10320-52F0-008

100mm

Magnetic sensor side connector
Connector: TRC116-12A10-7F10.5

vac [ e—+ ¢ A
MAGR | 16 D

LS 7 E

sh | 1 XX £
P15(+15V) | 5 c
LG | 15 XX B

<CNP®6A cable connection diagram>

Spindle side detector side connector
Plug: MS3106B20-29S (Straight)

MS3108B20-29S (Angle)
Clamp: MS3057-12A

XIUW;UOZ:D‘

(CN®6) Spindle drive unit side
connector
Connector: 10120-3000VE
Shell kit: 10320-52F0-008
MA 2
MA" | 12 >C><
MB 3
MB" | 13
Mz 4
MZ | 14
P5(+5V) | 10
LG 1
P5(+5V) | 19
LG | 11
P5(+5V) | 20
LG | 15

/\ CAUTION

The shield of the spindle detector cable is not connected to the "FG" (earth). Do
not connect the cable shield to the earth by clamping the cable, etc.
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Appendix 2. Cable and Connector Specifications

<CNP7A cable connection diagram>

(CN7) Spindle drive unit side
connector

Connector: 10120-3000VE
Shell kit: 10320-52F0-008

C-axis detector side connector
Plug: MS3106B20-29S (Straight)

MS3108B20-29S (Angle)
Clamp: MS3057-12A

7<I—|</>§c)v—-n|

CA| 2
CA'| 12
cB| 3
CcB'| 13
cz| 4
cz' | 14
P5(+5V) | 10
G| 1
P5(+5V) | 19
G| 11
P5(+5V) | 20
LG | 15

<CNP7B cable connection diagram>

(CN7) Spindle drive unit side
connector

Connector: 10120-3000VE
Shell kit: 10320-52F0-008

C-axis detector side connector

Housing: 69176-020
Pin: 48235-000

cA 2] I — 1]
CA 12 11
o5 | 13 XX "
il
< XX "
Y XX !
.
] e
.
e XX 10
w sl ; 3

<CNP7H cable connection diagram>

(CN7) Spindle drive unit side
connector

C-axis detector side connector
Housing: JAC-15P

Connector: 10120-3000VE Pin: J-SP1140
Shell kit: 10320-52F0-008
CA 2 1
CA" | 12 >C>< 2
CB 3 3
cB' | 13 ><D< 4
Ccz 4 5
Cz’ 14 >C>< 6
LG 1 7
LG| 11 >C><
LG | 15

A2 -10
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Appendix 2. Cable and Connector Specifications

<CNP67A cable connection diagram>

(CN7) Spindle drive unit side
connector

Connector: 10120-3000VE
Shell kit: 10320-52F0-008

C-axis detector side connector
Plug: MS3106B20-29S (Straight)

MS3108B20-29S (Angle)
Clamp: MS3057-12A

CA 2 A
CA"| 12 >C><

AI-dwnzer

CB 3
cB'| 13
cz 4
cz' | 14
P5(+5V) | 10
LG 1

P5(+5V) | 19
ol n XX

P5(+5V) | 20
G| 15
I

(CN6) Spindle drive unit side
connector

Connector: 10120-3000VE
Shell kit: 10320-52F0-008

TwWXITOZ>

MA

MA" 2

ve | 12

MB’ 3

vz | 13

Mz | 4
14 y
PE —]

<FCUA-R220 cable connection diagram>

(CN7) MDS-B-PJEX unit
side connector

Connector: 2-178288-3
Contact: 1-175218-5

B24-9

24VDC (+) power side connector
Crimped terminal: V1.25-3

FG 3
GND 2
+24V 1
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Appendix 2. Cable and Connector Specifications

Appendix 2-3 Connector outline dimension drawings

Connector for CN2 Servo drive unit

Manufacturer: 3M (Ltd.) [Unit: mm]
<Type>

Connector: 10120-3000VE

Shell kit: 10320-52F0-008

39.0

23.8

I

|
@

333 12.7

Manufacturer: 3M (Ltd.) [Unit: mm]
<Type>

Connector: 10120-3000VE

Shell kit: 10320-52A0-008

39.0

238

[&]
o]
10.0

Manufacturer: 3M (Ltd.) [Unit: mm]
<Type>

Connector: 10120-6000EL

Shell kit: 10320-3210-000

Because this connector is an
integrated molding part of the
cable, it is not an option
setting in the connector set.
The terminal connector
(A-TM) also has the same
outline.

42.0
33.0

29.7
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Appendix 2. Cable and Connector Specifications

Connectors for detector and motor power (IP67 and EN standard compatible)

Straight plug Wl Dorless A
Manufacturer: DDK (Ltd.) —\ 7.85 or more
e N |
Oa' \% g
[} %3
+1 N
: EE-L :
[Unit: mm]
Type A B+ .| C+0.8 [ Dorless W
CEO05-6A18-12SD-B-BSS 1'/5-18UNEF-2B 34.13 32.1 57 1-20UNEF-2A
CEO05-6A22-23SD-B-BSS 1%/;-18UNEF-2B 40.48 38.3 61 1%/16-18UNEF-2A
CE05-6A24-10SD-B-BSS 1'/,-18UNEF-2B 43.63 42.0 68 1'/,-18UNEF-2A
CE05-6A32-17SD-B-BSS 2-18UNS-2B 56.33 54.2 79 1%/,-18UNS-2A
Angle plug - D or less .
Manufacturer: DDK (Ltd.) A
czi / v <3
2 ts = g
9ol 3| E = a
f)l BV = v
v v 4l
w
[Unit: mm]
Type A B S| Dorless W R+0.7|U+0.7|(s) 1| ¥ O
more
CEO05-8A18-12SD-B-BAS || 1'/5-18UNEF-2B 34.13 69.5 1-20UNEF-2A 13.2 | 30.2 | 434 7.5
CE05-8A22-23SD-B-BAS || 1%3-18UNEF-2B 40.48 75.5 1°/-18UNEF-2A | 16.3 | 33.3 | 49.6 7.5
CE05-8A24-10SD-B-BAS || 1'/,-18UNEF-2B 43.63 86.3 1"16-18UNEF-2A | 18.2 | 36.5 | 54.7 7.5
CE05-8A32-17SD-B-BAS || 2-18UNS-2B 56.33 93.5 1%/,-18UNS-2A 246 | 445 | 61.9 8.5
Cable clamp . (D)
Manufacturer: DDK (Ltd.) A
C
1.6
V screw 4’#
A %)
M~ @
HET
o g l
gE .
v &EET \QO) [| (Cable clamp inside
diameter)
(Moveable range of one side)
[Unit: mm]
. Effective
Total | Outside Installation :
Shell ) screw . C liant
Type Sizee length | dia. length SC(/eW Bushing °Q;‘é|§"
A B o D E F G | H
CE3057-10A-2 (D265)| 18 | 23.8 | 30.1 10.3 | 413159 11 |31.7| 3.2 [1-20UNEF-2B _ |CE3420-10-2| 8.5 to g11
CE3057-12A-2 (D265) | 20 | . 35 103 lars| 190 LB 1375 4 13, 18UNEF-2B CE3420-12-2| 9.5 to #13
CE3057-12A-3 (D265) | 22 10 CE3420-12-3| 6.8 to 210
CE3057-16A-2 (D265)| 24 | 26.2 | 42.1 10.3 | 41.3|23.8([155|42.9| 4.8 [1':6-18UNEF-2B | CE3420-16-2| 13 to #15.5
CE3057-20A-1 (D265)| 32 | 27.8 | 51.6 119 |43.0[31.7]|238|51.6| 6.3 |1%,-18UNS-2B  |CE3420-20-1| 222 to 23.8
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Appendix 2. Cable and Connector Specifications

Connectors for detector, motor power and brake (IP67 and EN standard compatible)

Straight plug

Manufacturer: DDK (Ltd.)

Gasket

A

»

+0
0.38

2B

i

V screw

B
v
< | O-ring -4 _ HT
& EﬁL

-

7.85 or more

D
Hor IesE C05
Unit: mm]
Type A B'Y4, | C+05 D E+0.3 | G5 | J:0.12
MS3106A10SL-4S (D190) || */s-24UNEF-2B 22.22 | 23.3 | °he-24UNEF-2A 7.5 12.5 13.49
MS3106A22-14S (D190) || 1%,-18UNEF-2B 40.48 | 34.11 | 1Y/,-18UNEF-2A | 12.15 | 29.9 18.26
Straight back shell
Manufacturer: DDK (Ltd.) « L
W screw

< :
(Effective screw length) (SPanner grip)

i
1%/,5-18UNEF-2A screw

[Unit: mm]
Type L A B C D \ w
CE02-22BS-S 35 36.5 10.9 17.8 32.4 | 1Y,-18UNEF-2B | 1%5-18UNEF-2A
Angle back shell [Unit: mm]
Manufacturer: DDK (Ltd.) 205 orless )
Type: CE-22BA-S | 39.60rless . 1'/,-18UNEF-2B screw
Lo A
[s2) —
,“_’; / O-ring ©
ol Ao 3
© 5 S
3 E g \E;
0
A
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Appendix 2. Cable and Connector Specifications

Connectors for detector, motor power and brake (for general environment)

Straight plug
Manufacturer: DDK (Ltd.) L or less
Wor <
more 4(« J +0.12 '
1 x4 N A
= ol -
o IS}
>
[Unit: mm]
Coupling Length of Total Connect!gn C_able”cla_lmp Effective Max.
Type screw coupling section length nu_t outside installation screw width
dlamet+e0r screw length
A J+0.12 L or less 2Q -0.38 Vv W or more | Y orless
MS3106B18-12S || 15-18UNEF 18.26 52.37 34.13 1-20UNEF 9.53 42
MS3106B22-14S 3 3
MS3106B22-23S 1°/g-18UNEF 18.26 55.57 40.48 1°/16-18UNEF 9.53 50
MS3106B24-10S | 1%,-18UNEF 18.26 58.72 43.63 1"/16-18UNEF 9.53 53
MS3106B32-17S | 2-18UNS 18.26 61.92 56.33 1°/,-18UNS 11.13 66
Angle plug
Manufacturer DDK (Ltd) L or less
J0.12
of [T 4
o H N
H A (70
y =Bl ¢ & J
§ ¢ HIEEH KJ
D | a=1= N A
: Vv :
= 0
o =
z2
[Unit: mm]
Connectio .
Coupling Length of Total n nut Qable cla}mp Effective
coupling X installation screw
Type screw . length outside
section diameter screw length
A J+0.12 L or less 2Q i8.38 R+0.5 U+0.5 \ W or more
MS3108B18-12S || 1'/5-18UNEF 18.26 68.27 34.13 20.5 30.2 1-20UNEF 9.53
MS3108B22-14S || .» 1%16-18UNE
MS3108B822-23S 1°/g-18UNEF 18.26 76.98 40.48 24.1 33.3 F 9.53
7
MS3108B24-10S || 1,-18UNEF | 18.26 | 86.51 43.63 256 | 365 |LM8UNE 1 953
MS3108B32-17S | 2-18UNS 18.26 95.25 56.33 32.8 44.4 1°/,-18UNS 11.13
Straight plug [Unit: mm]

13,5203
5/g-24UNEF-2A

Manufacturer: Japan Aviation ®/s-24UNEF-2B
Electronics (Ltd.)

Type: MS3106B10SL-4S

922.2+0.8

<

Effective screw 9.5
length or more
(Including relief — 38.9

of 2.77 or less) <« less
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Appendix 2. Cable and Connector Specifications

Connectors for detector, motor power and brake (for general environment)

Angle plug
Manufacturer:

Japan Aviation
Electronics (Ltd.)

Type: MS3108B10SL-4S

5/g-24UNEF-2A

[Unit: mm]

13.5:0.3 <> */e-24UNEF-2B
L

@
CITIY oy | - 3 9_')
=t § & J ? gli
/'/ S 3
| H— G XS
QY
36.9+0.8 _
46.0 or less

Cable clamp
Manufacturer: DDK (Ltd.)

v

A
C
)

oE (Bushing inside diameter)

4 ! Y @D (Cable clamp inside diameter)
~ ™~
Q =g ?I -|
s LA ©
v 7@ v {
(Moveable range)
[Unit: mm]
Total Outside Effective Installation
. - screw .
Type Shell size | length | diameter length screw Bushing
A+£0.7 2B+0.7 C oD gE F G+0.7 \
MS3057-4A 10SL, 12S 20.6 20.6 10.3 7.9 5.6 1.6 22.2 ®/g-24UNEF AN3420-4
MS3057-10A 18 23.8 30.1 10.3 15.9 14.3 3.2 31.7 | 1-20UNEF AN3420-10
MS3057-12A 20, 22 23.8 35.0 10.3 19.0 15.9 4.0 37.3 13/16-18UNEF AN3420-12
MS3057-16A 24, 28 26.2 421 10.3 23.8 19.1 4.8 42.9 | 1'h6-18UNEF AN3420-16
MS3057-20A 32 27.8 51.6 11.9 43 31.7 6.3 51.6 1%,-18UNEF AN3420-20
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Appendix 3. Selection

Appendix 3-1 Selecting the servomotor series

Appendix 3-1-1 Motor series characteristics

The servomotor series is categorized according to purpose, motor inertia size, and detector resolution.
Select the motor series that matches the purpose of the machine to be installed.

Motor series characteristics

Motor
series

Capacity (rated speed)

Detector
resolution

Features

HcO

0.5 to 9.0kW (2000r/min)
0.5 to 7.0kW (3000r/min)

1,000,000 p/rev
/100,000 p/rev

This is a motor for NC machine tool feed axes. It has smooth torque
characteristics and is compatible with high resolution detectors. It
has the same shaft shape and flange size as conventional HA
motors (HAON), but with shorter L dimensions, designing machine
becomes easier. It is drip-proofed against cutting oil entering the
unit, and it clears IP65 specifications for environmental resistance
performance as a standard.

HCOR

1.0 to 5.0kW (3000r/min)

1,000,000 p/rev
/100,000 p/rev

This is the standard HC motor made into a low inertia motor. It has a
high output, compact design, and is suitable for high speed driving
of light loads such as loaders. The detector has been made
compatible with the feed axis. It is drip-proofed against cutting oil
entering the unit, and it clears IP65 specifications for environmental
resistance performance as a standard.

HAON

0.05 to 0.45kW (3000r/min)

1,000,000 p/rev
/100,000 p/rev

This is a motor for conventional NC machine tool feed axes. This
motor is used for the small capacity feed axes of which nho HC motor
capacity being set.

HA-LF

11 to 15kW (2000r/min)

1,000,000 p/rev
/100,000 p/rev

This is a motor for NC machine tool large capacity feed axes.
Select the HA-LF Series when the HC motor capacity range is
exceeded.
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Appendix 3. Selection

Appendix 3-1-2 Servomotor precision

The control precision of the servomotor is determined by the detector resolution, motor characteristics
and parameter adjustment. This section examines the following four types of servomotor control
precision when the servo parameters are adjusted. When selecting a servo, confirm that these types of
precision satisfy the machine specifications before determining the servomotor series.

1)

@)

®)

(4)

Theoretic precision: Ag
This value is determined by the motor detector precision, and is the value obtained by dividing the
movement amount (AS) per motor rotation by the detector resolution (RNG).

Positioning precision : Agp

This is the precision outline that affects the machine targeted for positioning, and expresses the
machine's positioning precision.

When the motor is a single unit, this is determined by the detector resolution and matches with the
theoretic precision Agp. When the motor is actually installed on a machine, the positioning precision
Aep becomes 1 to 2 times the theoretic precision Ae. This is due to the effect on the motor control by
the machine rigidity, etc. Furthermore, the value to which the error from the motor shaft to the
machine is added becomes the actual machine positioning precision. If accurate positioning
precision is required at the machine, use the MDS-C1-V1/V2 series servo drive unit that allows the
scale feedback to be input.

Surface precision during machining : Agv

This is the precision outline that affects the machine tools, etc., which are important factors in the
machine operation path and interpolation functions. It also affects the surface roughness of the
machining surface. The machining surface roughness is affected by elements caused by the
detector resolution, the motor's electrical characteristics (torque ripple, etc.) and mechanical
characteristics (cogging torque, etc.). In the NC unit feed axis motor (HC<, HA<N) those torque
characteristics are excellent, and higher precision machining is possible than that of other motors.
Because the effects of torque ripple and cogging torque are relatively small in motors with large
amounts of inertia, the motor with the larger inertia, among the two identical capacity motors, will be
more advantageous for surface precision. Due to the effects of differences in characteristics of the
motor itself, the surface precision during machining will differ greatly according to the motor series.

Absolute position repeatability precision: Asa

This is the precision outline that affects the absolute position system machine, and expresses the
precision in repeatability of the position before the power was shut off and the position when the
power is turned on again. With the single motor unit, the precision is 1 to 2 times the theoretic
precision As. Note that the absolute position repeatability Aea is the difference between when the
power was turned off last and returned on. This error is not cumulated.
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Appendix 3. Selection

Appendix 3-2 Selection of servomotor capacity

The following three elements are used to determine the servomotor capacity.
1. Load inertia ratio
2. Short time characteristics (acceleration/deceleration torque)
3. Continuous characteristics (continuous effective load torque)

Carry out appropriate measures, such as changing the motor series or increasing the motor capacity, if
any of the above conditions is not fulfilled.

Appendix 3-2-1 Load inertia ratio

Each servomotor has an appropriate load inertia ratio (load inertia/motor inertia). The control becomes
unstable when the load inertia ratio is too large, and the servo parameter adjustment becomes difficult.
It becomes difficult to improve the surface precision in the feed axis, and the positioning time cannot be
shortened in the positioning axis because the settling time is longer.

If the load inertia ratio exceeds the recommended value in the servomotor specifications list, increase
the motor capacity or change to a motor series with a larger inertia. Note that the recommended value
for the load inertia ratio is strictly one guideline. This does not mean that controlling of the load with
inertia exceeding the recommended value is impossible.

1. When selecting feed axis servomotors for NC unit machine tools, place
importance on the surface precision during machining. To do this, always
NaE select a servomotor with a load inertia ratio within the recommended value.
"y~ POINT Select the lowest value possible within that range.
2. Judge the load inertia ratio for the motor with brakes using the motor inertia of
motors without brakes as a reference.

Wy
~ .

Appendix 3-2-2 Short time characteristics

In addition to the continuous operation range, the servomotor has the short time operation range that
can only be used for short times such as acceleration/deceleration. This range is expressed at the
maximum torque. The maximum torque differs for each motor even at the same capacity, so confirm the
specifications in section "2-1 Servomotor".

The maximum torque affects the acceleration/deceleration time constant that can be driven. The linear
acceleration/deceleration time constant ta can be approximated from the machine specifications using
expression (a). Determine the maximum motor torque required from this expression, and select the
motor capacity.

(Ju+JIm) x N

ta= 955 x (0.8 x Twax— T1) (MS) e ———— (@)
N : Motor reach speed (r/min)
Ju : Motor shaft conversion load inertia (kg-cm?)
Juw  : Motor inertia (kg-cm?)
Tmax @ Maximum motor torque (N-m)
Tu : Motor shaft conversion load (friction, unbalance) torque (N-m)
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Appendix 3-2-3 Continuous characteristics

A typical operation pattern is assumed, and the motor's continuous effective load torque (Trms) is
calculated from the motor shaft conversion and load torque. If numbers <1> to <8> in the following
drawing were considered a one cycle operation pattern, the continuous effective load torque is obtained
from the root mean square of the torque during each operation, as shown in the expression (b).

<1> <2> <3> <4> <5> <6> <7> <8>
Motor
speed 0
T1
T7
Motor T2 T4
torque Ti
T3 To Ts me
T5
t1 t2 t3 ta ts te t7 ts
to
Fig. 1 Continuous operation pattern
Trms =« / T1°41 + T2°42 + T3°43 + T4’ t4 + TE° 45 + T6"t6 + T7t7 + T8°48 (b)

t0

Select a motor so that the continuous effective load torque Trms is 80% or less of the motor stall torque
Tst.

Trms <0.8-TSt (c)

The amount of acceleration torque (Ta) shown in tables 11-6 and 11-7 is the torque to accelerate the
load inertia in a frictionless state. It can be calculated by the expression (d). (For linear acceleration/
deceleration)

__(J+ImxN _
Ta 955 <@ (N-M) (d)
N : Motor reach speed (r/min)
J. : Motor shaft conversion load inertia (kg-cm?)
Ju : Motor inertia (kg-cm?)

ta : Linear acceleration/deceleration time constant (ms)

For an unbalance axis, select a motor so that the motor shaft conversion load torque (friction torque +
unbalance torque) is 60% or less of the stall.

TLS0.6-TSt (e)
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(1) Horizontal axis load torque

When operations <1> to <8> are for a horizontal axis, calculate so that the following torques are
required in each period.

Load torques of horizontal axes

Period Load torque calculation method Explanation

Normally the acceleration/deceleration time constant is
calculated so that this torque is 80% of the maximum torque of
the motor.

(Amount of acceleration torque) +

<1> (Kinetic friction torque)

<2> (Kinetic friction torque) -

The absolute value of the acceleration torque amount is same
(Amount of deceleration torque) + as the one of the deceleration torque amount. The signs for the
(Kinetic friction torque) amount of acceleration torque and amount of deceleration
torque are reversed.

<3>

Calculate so that the static friction torque is always required

<4> (Static friction torque) during a stop

<5> — (Amount of acceleration torque) — The signs are reversed with period <1> when the kinetic friction
(Kinetic friction torque) does not change according to movement direction.
o The signs are reversed with period <2> when the kinetic friction
<6> — (Kinetic friction torque) . o
does not change according to movement direction.
<7> — (Amount of deceleration torque) — The signs are reversed with period <3> when the kinetic friction
(Kinetic friction torque) does not change according to movement direction.
<g> _ (Static friction torque) Calculate so that the static friction torque is always required

during a stop.

(2) Unbalance axis load torque

When operations <1> to <8> are for an unbalance axis, calculate so that the following torques are
required in each period. Note that the forward speed shall be an upward movement.

Load torques of unbalance axes

Period Load torque calculation method Explanation

Normally the acceleration/deceleration time constant is
calculated so that this torque is 80% of the maximum
torque of the motor.

(Amount of acceleration torque) + (Kinetic

<1> friction torque) + (Unbalance torque)

<2> (Kinetic friction torque) + (Unbalance torque) —

The absolute value of the acceleration torque amount
(Amount of deceleration torque) + (Kinetic is same as the one of the deceleration torque amount.
friction torque) + (Unbalance torque) The signs for the amount of acceleration torque and
amount of deceleration torque are reversed.

<3>

The holding torque during a stop becomes fairly large.

<4> (Static friction torque) + (Unbalance torque) (Upward stop)

— (Amount of acceleration torque) — (Kinetic
<5> L -
friction torque) + (Unbalance torque)

The generated torque may be in the reverse of the
<6> — (Kinetic friction torque) + (Unbalance torque) | movement direction, depending on the size of the
unbalance torque.

— (Amount of deceleration torque) — (Kinetic
<7> N -
friction torque) + (Unbalance torque)

The holding torque becomes smaller than the upward

<8> — (Static friction torque) + (Unbalance torque) stop. (Downward stop)

During a stop, the static friction torque may constantly be applied. The static

NOE friction torque and unbalance torque may be applied during an unbalance axis

-\~ POINT upward stop, and the torque during a stop may become extremely large.
Therefore, caution is advised.

Vi
N
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Appendix 3-3 Example of servo selection

A servomotor is selected using a machining center with the following specifications as an example.

Specification item Unit X axis Y axis Z axis

AXis type Linear Linear Linear
Movement direction Horizontal Horizontal Vertical
Table support method Rolling Rolling Rolling
Table movement friction coefficient % 5 5 2
Ball screw diameter mm 40 40 40
Ball screw length mm 900 800 1000
Ball screw lead mm 10 10 10
Deceleration ratio 1 1 2/3
Primary side gear inertia kg-cm? - - 1.6
Secondary side gear inertia kg-cm2 — — 8.1
Motor/ball screw connection section inertia kg-cm® 2.0 2.0 —
Weight of i j i Il h

eig .t of moving object installed on the kg 500 400 400
machine (table, etc.)
Weight of - - i j

eig t.o standard-added-moving object kg 100 100 10
(workpiece, etc.)
Rapid traverse rate mm/min 30000 30000 20000
Target acceleration/deceleration time ms 120 120 120
constant

. o times/mi

Rapid traverse positioning frequency n 20 20 20
Motor brake Without Without With

Appendix 3-3-1 Motor selection calculation

The selection calculation is carried out in order using the Z axis as

an example.

(1) Obtaining the load inertia

Calculate the motor shaft conversion load inertia separately
for the rotation load and linear movement load. Furthermore,
calculate the rotation load inertia separately for the primary

and secondary side.

e Primary side rotation load inertia: Jr1

Deceleration ratio = 2/3

Secondary — Primary side

side gear
8.1kg-cm?

400kg

10kg I_I

gear
1.6kg-cm?

] Servomotor
—_

Ball screw
240, 1000mm

This is the primary side gear inertia.
Jr1 = 1.6 (kg-cm?)

Secondary side rotation load inertia: Jr2

This is the sum of the ball screw inertia Js and secondary side gear inertia. The ball screw is
generally calculated as a cylinder made of steel. Refer to section "Appendix 3-3-4 Expressions for
load inertia calculation".

_ _m-p-L
Jr2 —JB+8.1——32

Fig. 11-3 Z axis configuration

nx 7.80 x 10~ x 100

4 _ 4
D"+8.1= 35 x4"+8.1

=19.6 + 8.1 = 27.7 (kg-cm?)

Total rotation load inertia: Jr

This is the sum of the primary side load inertia and secondary side load inertia. To convert the
secondary side load inertia to the motor shaft (primary side), multiply by the square of the
deceleration ratio.

2 4
JR=JrR1+ (73~ ¥ xJr2=1.6 + 9 x27.7=16+123=139 (kg-cm?)
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)

®)

(4)

Linear movement load inertia: Jt

The inertia is calculated when a standard workpiece, tool, etc., is attached. The conversion to the
motor shaft by the deceleration ratio is included in the movement increment per motor rotation.
Refer to section "Appendix 3-3-4 Expressions for load inertia calculation".

=W (=23 v2 - (400 + 10) - (%)2 = 4.6 (kg-cm?)

On

Load inertia: JL
This is the sum of the total rotation load inertia and the linear movement inertia.
JL=13.9 + 4.6 = 18.5 (kg-cm?)

When looking at the load inertia components, the linear movement weight tends to increase.
However, the rotation load generally accounts for most of the inertia. The load inertia does not
change much even if the workpiece weight changes greatly in the table axis.

Obtaining unbalance torque

The unbalance torque is obtained from the moving object weight. Here, the drive system efficiency

is calculated as 1.

Refer to section "Appendix 3-3-3 Motor shaft conversion load torque”.

(W1 -W;3)-g-AS ~ (410-0)x9.8x10x2
2x10°t - n - 2x10°mx 1x3

Tu= = 4.3 (N-m)

Obtaining friction torque

The friction torque is obtained from the moving object weight and friction coefficient. Here, the drive
system efficiency is calculated as 1. Refer to section "Appendix 3-3-3 Motor shaft conversion load
torque".

F - AS p-W.g-AS 0.02 x 410 x 9.8 x 10 x 2

"= 2x10°n - m - 2x10°t -7 - 2x10%tx1x3 =0.09 (N-m)

Selecting the appropriate motor from the load inertia ratio

Because it is a machine tool, the HCO Motor Series is required for the control precision, and a
motor maximum speed of 3000r/min. or more is required because of the rapid traverse speed and
gear ratio. Furthermore, the motor to be selected is limited to HCO3B Series because a motor with
a brake is required. Note that even when the motor has brakes, use the motor inertia for a motor
without brakes to judge the load inertia ratio.

The state is determined to be appropriate if the load inertia is within 3-fold of the recommended load
inertia for HC53B or larger capacity as shown below.

Motor inertia Load inertia Load inertia
Motor type 2 2 e Judgment
(kg-cm?) (kg-cm?) magnification
HC53B 6.6 18.5 2.80 O
HC103B 13.7 18.5 1.35 O
HC153B 20.0 18.5 0.93 O
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®)

(6)

Selecting the appropriate motor from the short time characteristics
(acceleration/deceleration time constant)

The acceleration/deceleration time constant is calculated using expression (a), and is judged
whether it satisfies the target acceleration/deceleration time constant of 120ms.

o (L + Iv) x N B (18.5 + 8.6) x 3000 ~
HCS3B ‘18 = G55 (0.8 x TwAx—TU—TF) ~ 955 x (0.8 x 8.82 —4.3-0.09) ~ 520-5 (Ms)
o (L + Iv) x N _ (185+15.7)x3000
HC103B 18 = G55 (0.8 x Twax—TU—Tr) ~ 955 x (0.8 x 16.7 — 4.3 - 0.09) ~ 119:9 (Ms)
+ o+ .
HCL53E - ta (L + Iv) x N L (185+220)x3000 o

955 x (0.8 x TMAX— TU—TF) _ 955 x (0.8 x 28.4 — 4.3 — 0.09)

The motors that satisfy the conditions from the calculation results above are the HC103B and
HC153B as shown below.

Acceleration/
Maximum torque Total inertia deceleration time
Motor type 2 Judgment
(N-m) (kg-cm?) constant
[ms]
HC53B 8.82 27.1 320.5 X
HC103B 16.7 34.2 119.9 ©)
HC153B 28.4 40.5 69.4 O

Selecting the appropriate motor from the continuous characteristics

Generally, the state is calculated following the typical operation pattern. Because the Z axis is the
vertical axis here, the motor will be judged by the stopped torque during an upward stop.

The unbalance axis torque during a stop should be 60% or less of the stall torque (rated torque for
general-purpose motor). As shown in the following table, the only motor that satisfies this reference is
HC153B. From the judgment in steps (4) to (6) it is the appropriate motor with Z axis.

Stall .
Motor Torque during stop | Load rate .
torque
type q Tu+Te (kg-cm?) (%) Judgment Explanation
(N-m)
HC53B 2.94 4.39 149.1 X An overload alarm occurs just by holding.
HC103B 588 439 746 » There is r.10 aIIowan.ce for an acceleration/
deceleration operation.
HC153B 8.82 4.39 49.8 O The torque during stop should be 60% or less.
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Appendix 3-3-2 Servo selection results

As a result of calculating the servo selection, the servo specifications for the Z axis of this machining
center have been determined.

Item Type
Servo drive unit MDS-C1-V1-20
Servomotor HC153B0O

The O in the motor type will be decided based on separate machine specifications such as motor shaft
shape and absolute position system.
The following table shows the servo selections for all axes.

Item Unit X axis Y axis Z axis

Axis type Linear Linear Linear
Movement direction Horizontal Horizontal Vertical
Table support method Rolling Rolling Rolling
Table movement friction coefficient % 5 5 2
Ball screw diameter mm 40 40 40
Ball screw length mm 900 800 1000
Ball screw lead mm 10 10 10
Deceleration ratio 1 1 2/3
Primary side gear inertia kg-cm2 — — 1.6
Secondary side gear inertia kg-cm® — — 8.1
Motor/ball screw connection section inertia kg-cm? 2.0 2.0 —
Weight of i bject installed on th

eig . of moving object installed on the kg 500 400 400
machine (table, etc.)
Weight of standard-added- i bject

eig .o standard-added-moving objec kg 100 100 10
(workpiece, etc.)
Rapid traverse rate mm/min 30000 30000 20000
Target acceleration/deceleration time ms 120 120 120
constant

times/mi

Rapid traverse positioning frequency N 20 20 20
Motor brake Without Without With
Motor shaft conversion rotation load inertia kg-cm® 19.6 17.7 13.9
M haf ion li |
. otqr shaft conversion linear movement load kg-cm’ 15.2 127 46
inertia
Motor shaft conversion total load inertia kg-cm? 34.8 30.4 18.5
Motor inertia kg-cm? 13.7 13.7 22.0
Mot haft ion load inerti

o} or-s. a. conversion load inertia “fold 254 292 0.84
magnification
Motor shaft conversion unbalance torque N-m 0.0 0.0 4.3
Motor shaft conversion friction torque N-m 0.47 0.39 0.09
Motor shaft conversion total load torque N-m 0.47 0.39 4.39
Motor speed during rapid traverse r/min 3000 3000 3000
Rapid traverse acceleration/deceleration time ms 118.3 106.7 69.4
constant
Maximum torque during motor stop N-m 0.47 0.39 4.39
Maximum load rate during motor stop % 8.0 6.6 49.8
Servo drive unit type MDS-C1-V1-10 MDS-C1-V1-10 MDS-C1-V1-20
Servomotor type HC1030O HC1030O HC153B0O
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Appendix 3-3-3 Motor shaft conversion load torque

The calculation method for a representative load torque is shown.

Type Mechanism Calculation expression
TL= F3 Nt v = F.ASS
2x10°mn N 2x10°7n
TL : Load torque (N-m)
F : Force in axial direction of the machine
that moves linearly (N)
n : Drive system efficiency
\% : Speed of object that moves linearly (mm/min)
N : Motor speed (r/min)
AS : Object movement amount per motor
Linear rotation (mm)
movement Z1, 72 : Deceleration ratio
W F in the above expression is obtained from the expression below
when the table is moved as shown on the left.
F=Fc+pnu(W-g+Fo)
Fc : Force applied on axial direction of moving section (N)
Fo : Tightening force on inner surface of table guide  (N)
W : Total weight of moving section (kg)
g : Gravitational acceleration = 9.8 (m/sz)
p : Friction coefficient
TLo
> - TL:;L-:L_'TLO'FTF:L-:L_-TLO'FTF
Z, n n n
TL : Load torque (N-m)
Rotary Tio  :Load torque on load shaft (N-m)
movement TF : Motor shaft conversion load friction torque (N-m)
Za 22 n : Drive system efficiency
Z1, Z, : Deceleration ratio
Servomotor n : Deceleration rate
When rising
To=Tu+TF
When lowering
To=-Tu -1’]2+TF
TL : Load torque (N-m)
Servomotor Tu : Unbalanced torque (N-m)
Tr : Friction torque on moving section (N-m)
(W; -Wo) -g \Y (W1 —-W,) -g -AS
Tu=  2x10%m ~-( N )= 2 x 10%m
Vertical p- (Wi +Wp)-g-AS
movement Te= 2 x 10°m
W, :Load weight (kg)
W, : Counterweight weight (kg)
n  : Drive system efficiency
g : Gravitational acceleration = 9.8 (m/sz)
V  : Speed of object that moves linearly (mm/min)
N  : Motor speed (r/min)
AS : Object movement amount per motor rotation (mm)
p  : Friction coefficient
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Appendix 3. Selection

Appendix 3-3-4 Expressions for load inertia calculation
The calculation method for a representative load inertia is shown.

Type Mechanism Calculation expression
Rot “DL. T p-L W
otary P AN
shaft is 2% =" (D," - D, = 5 (Dy* - D;?)
cylinder -- ) ) ,. Reference data
center @ Ju : Load inertia [kg-cm?] Material densities
p : Density of cylinder material [kg-cms] Iron
L :Length of cylinder [cm] 7.80x107° [kg/cm’]
D, : Outer diameter of cylinder [cm] Aluminum .
D, : Inner diameter of cylinder  [cm] cdbbéfjoxm kg/em’]
Rmhi W : Weight of cylinder kel 8.96x10°° [kg/cm?]
Cylinder  I'\when rotary shaft and cylinder
shaft are deviated J= W -(D*+8R?
"}v 8
Ju : Load inertia [kg-cm?]
! W : Weight of cylinder [ka]
‘ D : Outer diameter of cylinder [ecm]
| | R : Distance between rotary axis and
C“) D cylinder axis [cm]
Rotary shaft
‘ _ ﬂ 2
R | I=W(—73 +R%)
Column Ju : Load inertia [kg-cmz]
W : Weight of cylinder [ko]
a.b.R : Left diagram [em]
- 1V vo_ywAS »
I =WlgNn 10 =W Z00)
Object that Ju  : Load inertia [kg-cm?]
moves W : Weight of object that moves linearly [kg]
linearly N : Motor speed [r/min]
. Speed of object that moves linearly [mm/min]
AS : Object movement amount per motor rotation [mm]
J=Ww (%)2 +Jp
Suspended
object Ju : Load inertia [kg-cm?]
W : Object weight [ka]
D : Diameter of pulley [cm]
Jr : Inertia of pulley [kg-cmz]
JL=J1+ (Jo1 + Joa + Ja) - (N—2)2 +(Ja1 + Jg) (Ns )?
Ny [\
Converted
load Ju : Load inertia [kg-cm?]
JaJe  : Inertia of load A, B [kg-cm?]
Ji1~J31 : Inertia [kg~cm2]
N;~N3 : Each shaft's speed [r/min]
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Appendix 3. Selection

Appendix 3-4 Selecting the power supply
When selecting the power supply capacity, select the capacity that satisfies both the "Appendix 3-4-1
Rated capacity selection" and "Appendix 3-4-2 Momentary maximum rated capacity selection”.
Appendix 3-4-1 Selecting according to the continuous rated capacity

Select the power supply capacity that satisfies the following conditions for the servomotor and spindle
motor to which the power is supplied.

(@) When there is only one servomotor axis
Power supply unit rated capacity > . (spindle motor output) + (servomotor output) ..... (D)

(b) When there are two or more servomotor axes
Power supply unit rated capacity > > (spindle motor output) + 0.7 x (servomotor output) ..... (2)

Rated capacity of power supply unit

MDS-C1-CV- 37 55 75 110 150 185 220 260 300 370

Rated capacity:
(kW)

4.2 6.0 8.0 11.5 15.5 19.0 | 23.0 | 27.0 | 31.0 | 38.0

1. When no spindle motor is used, calculate as Y. (spindle motor output) = OkW.

2. "Spindle motor output” refers to the short time rated output (kW) of the
spindle motor.

3. Ifthe spindle motor output in acceleration/deceleration is different from that in

steady state, substitute the larger value for "spindle motor output".
EQ:‘ POINT 4. If the spindle motor output is limited, multiply the output value by the limit rate
and then substitute the multiplied value for "spindle motor output".

5. "Servomotor output" refers to the rated output (kW) of the servomotor. Note
that the servomotor rated output and the drive unit capacity are not always
the same.

(Example) MDS-C1-V1-35 + HC203...servomotor output = 2.0kW
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/\ CAUTION

. When there are two or more servomotor axes, select the power supply unit

whose capacity is the same or larger than the largest rated capacity of the
loaded servomotors.
(Example) HC902(9.0kW) + HC102(1.0kW) ... Select MDS-C1-CV-110.

. If the selection capacity exceeds 38.0kW, use two or more power supply

units. Select so that the capacity of each power supply unit satisfies the
expressions (1) and (2).
Only when MDS-B-SP-370 or larger capacity spindle drive unit is connected,
a large-capacity power supply unit (MDS-B-CVE-450, 550) can be used.
Refer to "Appendix 4. Explanation of Large Capacity Spindle Unit
Specifications" for details.
For the spindle drive unit, the drive unit capacity may become large
depending on the spindle motor such as high-troupe motor. Make sure that
the capacity limit of drive unit which can be connected is provided depending

on the power supply.
Power supply unit

Spindle drive unit

MDS-C1-CV- 37 MDS-C1-SP[-04 to 75
55 MDS-C1-SP[-04 to 110
75 MDS-C1-SP[-04 to 150

110 MDS-C1-SP-04 to 185
150 MDS-C1-SP-04 to 220
185 MDS-C1-SP[-04 to 260
220 MDS-C1-SP-04 to 300
MDS-C1-SP[-04 to 300

260 MDS-B-SP-370

300 MDS-C1-SP[-04 to 300
MDS-B-SP-370 to 450

370 MDS-C1-SP[-04 to 300

MDS-B-SP-370 to 550
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Appendix 3-4-2 Selection with maximum momentary capacity

Select the capacity so that the total value of the total sum of maximum momentary output during spindle
motor acceleration and the total sum of maximum momentary output during acceleration of servomotor
that is accelerating and decelerating simultaneously is not more than the maximum momentary capacity
of the power supply unit.

Maximum momentary capacity of power supply unit >

¥ (Maximum momentary output of spindle motor)
+

¥ (Maximum momentary output of servomotor accelerating/decelerating simultaneously)

(1) Spindle motor maximum momentary output
The maximum momentary output of the spindle motor is calculated by multiplying the
acceleration/deceleration output of the spindle motor by 1.2.

Maximum momentary output of spindle motor = Spindle motor acceleration/deceleration output x 1.2

Spindle motor acceleration/deceleration output means the maximum output (kW) specified in the
acceleration/deceleration output characteristics. If there are no specifications in the
acceleration/deceleration output characteristics, maximum output (kW) of the short time rated output
specified at a time of 10 minutes or more and 30 minutes or less.

(2) Servomotor maximum momentary output
Selection capacity of power supply unit

Motor type HC52 HC102 HC152 HC202 HC352 HC452 HC702 HC902
Maximum
momentary output 15 2.7 4.5 5.3 7.4 10.6 15 195
(kw)

Motor type HC53 HC103 HC153 HC203 HC353 HC453 HC703
Maximum
momentary output 1.6 3.2 54 7.6 10.6 13.7 20.1
(kw)

Motor type HC103R | HC153R | HC203R | HC353R | HC503R
Maximum
momentary output 15 2.3 3.0 5.3 7.6
(kw)

Motor type HAO53N | HA13N HA23N HA33N HA-LF11K2-S8 HA-LF15K2-S8
Maximum
momentary output 0.15 0.3 0.6 11 21.7 30.6
(kw)

(Note) The maximum momentary output in this table is reference data for selecting the power supply
unit and is not data which guarantees the maximum output.

(3) Power supply unit maximum momentary capacity

Maximum momentary capacity of power supply unit

MDS-C1-CV- 37 55 75 110 150 185 220 260 300 370
Maximum

momentary output 14 19 21 28 41 42 53 54 55 75
(kw)

1. If a spindle motor has a coil switch function, calculate with the specification of
the coil that has larger acceleration/deceleration output.
Q POINT 2. If a servomotor doesn’t accelerate/decelerate simultaneously with others,
even ifits load is applied to the power supply, the motor can be excluded from
the selection.

N
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Appendix 3-4-3 Selection example

(Example 1) Spindle motor: 30-minute rated output 22kW x 1 axis
Servomotor HC452 x 1 axis
HC352 x 2 axes
(The three servo axes are simultaneously accelerated/decelerated)

(1) Selection with rated capacity

¥ (Spindle motor output) + 0.7 x (servomotor output) = 22kW + 0.7 x (4.5kW + 3.5kW x 2) = 30.05kW
—"MDS-C1-CV-300" that has the selection capacity
of 31.0kW, or larger unit is required.

(2) Selection with maximum momentary rated capacity
¥ (Maximum momentary output of spindle motor)
+
¥ (Maximum momentary output of servomotor accelerating/decelerating simultaneously)
= 22kW x 1.2 + (10.6kW + 7.4kW x 2) = 51.8kW
—"MDS-C1-CV-220" that has the maximum

momentary capacity of 53kW, or larger unit is
required.

(3) Overall selection
Select the power supply unit "MDS-C1-CV-300" that meets the conditions (1) and (2).

(Example 2) Spindle motor: 30-minute rated output 22kW x 1 axis
Servomotor HC453 x 2 axes
HC353 x 1 axis
(The three servo axes are simultaneously accelerated/decelerated)

(1) Selection with rated capacity

¥ (Spindle motor output) + 0.7 x (servomotor output) = 22kW + 0.7 x (4.5kW x 2 + 3.5kW) = 30.75kW
—"MDS-C1-CV-300" that has the selection capacity
of 31.0kW, or larger unit is required.

(2) Selection with maximum momentary rated capacity
¥ (Maximum momentary output of spindle motor)
+
¥ (Maximum momentary output of servomotor accelerating/decelerating simultaneously)
= 22kW x 1.2 + (13.7kW x 2 + 10.6kW) = 64.4kW
—"MDS-C1-CV-370" that has the maximum

momentary capacity of 75kW, or larger unit is
required.

(3) Overall selection

Select the power supply unit "MDS-C1-CV-370" that meets the conditions (1) and (2).
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Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

Appendix 4-1 Explanation of large capacity spindle unit specifications

Appendix 4-1-1 Outline
The MDS-B-SP Series large capacity spindle unit (37KW, 45KW, 55KW) is an expanded capacity
version of the MDS-C1-SP Series standard spindle unit (30KW or less).

Additional items related to the increased capacity are explained in this section.

Appendix 4-1-2 List of units

<Power supply unit> <Spindle drive unit>
Capacity | Weight Capacity | Weight
Type Type
(kw) (kg) (kw) (kg)
B-CVE-450 45 20 B-SP-370 37 20
B-CVE-550 55 21 B-SP-450 45 21
B-SP-550 55 21

(Note) Use the MDS-C1-CV-370 for the power supply unit 37kW.

Appendix 4-1-3 Selection of AC reactor (B-AL), contactor and NFB

Always mount the AC reactor and contactor shown below on the input side of each power supply unit
(B-CVE-450, 550).

(Note 1) Always mount one contactor for each power supply unit when using the MDS-B-CVE-450 or
550. The power supply unit could be damaged if the contactor is omitted or shared with
another unit.)

(Note 2) Always mount one AC reactor for each power supply unit. The power supply unit could be
damaged if the AC reactor is omitted or shared.

The selection of the NFB when using only one power supply unit is shown below for reference.

Power supply unit type MDS-B-CVE-450 MDS-B-CVE-550
AC reactor (ordered part) B-AL-45K B-AL-55K
Recommended NFB NF225CS3P-200A NF400CS3P-300A

(special order part)

(Note) Even when OFF, an earth leakage current of maximum 15mA flows at the coil connection
terminal MC1 for the power supply unit's external contactor. Thus, when using a contactor
other than that recommended above, do not use the contactor that can be turned ON at 15mA
or less or cannot be turned OFF at 15mA. When using a contactor with an internal electronic
circuit, consult with the contactor manufacturer and make sure that the contactor will operate
correctly even if an earth leakage current of 15mA or less flows.
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Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

Appendix 4-1-4 Outline dimension drawings
The | bolt mounting hole is provided only at the top of the MDS-B-CVE-550 and MDS-B-SP-450, 550.
The | bolt (size: M10) is not enclosed and must be prepared by the user. Use an | bolt with a 13 to 25mm
long thread.

(1) MDS-B-CVE-450

180
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— ], N
a ® ® = af
@ Q8 o .
ﬂ T T T T
= £ | I
) ~ I I
by — | |
® | |
®
E_——® o 333 A -
I—— ™| o o =y ! | s
L+ | i | |
f———j = | |
L- | L= 1 | |
f— — ] I
S | '
bime oo | |
® 534 aealg @ | |
fik ] il — _ il ¢
of o o
|\ 4-26 hole o N
60 120 60 63 146 114
240
[Unit : mm]

(Note) Always install a large capacity drive unit in the left side of power supply unit,
and connect TE2(L+,L-) with DC connection bar.
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Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

(2) MDS-B-CVE-550

<
©

\ 2-M10 screw for I-baolt mounting

(Note) Always install a large capacity drive unit in the left side of power supply unit,

and connect TE2(L+,L-) with DC connection bar.
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Appendix 4.

Explanation of Large Capacity Spindle Unit Specifications

(3) MDS-B-SP-370

(Note) Always install a large capacity drive unit in the left side of power supply unit,

and connect TE2(L+,L-) with DC connection bar.
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Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

(4) MDS-B-SP-450/550

o0 3
O==—=—=—=
e == — 2-M10 screw for I-bolt mounting
=3 ¢ Only on top
©===== O
pe=———=—x=—
180
o oo} o
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|
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) | |
N I |
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o [co} o
4-g6 hole - N
60 180 60 63 146 120
300
[Unit : mm]

(Note) Always install a large capacity drive unit in the left side of power supply unit,
and connect TE2(L+,L-) with DC connection bar.
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(5) AC reactor

1) 45kW 2) 55kwW m m
(for wire ¥ _6-M10 screw 4
connection) MAIN .é (for wire
6-M6 screw_ A" 1 S L ¢ connection) i
122 132 e MAIN == o | =
M5 screw, $ Q M5 screw L21 L3l 15 1219
FG connection EG connection L12 jL22 132 N Y
position ! 2 position — DRIVE ] =~
(with grounding mark) N
PE connection \_4:8x15slot ___ 4-10x15 slot
position (mounting slot) (mounting slot) _
Terminal cover &l lﬁl lil
H | —
R +1. PE connection
-~ Terminal cover( 200" \ foiah orounding
l mark)
0
e N~
i —
215*%°
[Unit : mm] [Unit : mm]
Compatible power . Compatible power .
ACL type supply unit D; | D |Weight ACL type supply unit D; | D |Weight
B-AL-45K | MDS-B-CVE-450 (120|160 (12.8kg B-AL-55K| MDS-B-CVE-550 |200 (320|10.0kg
(6) DC connection bar
12 x 24 long hole 012
o
o
o
N
-
@an 57.5 14.5 3
89
(Note) This DC connection bar is a set of two DC connection bars.
1. These DC connection bars are accessories.

Q POINT 2. Always install a large capacity drive unit in the left side of power supply unit,
and connect TE2(L+,L-) with DC connection bar.
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Appendix 4-1-5 Panel cut dimension drawing

wa L5 m w3

—— —6— —— +

Square Square

hole hole

H1 H
-qa— A—QP— '—4)_ &
HZ
m
i = 8-M5 screw

Spindle drive unit mounting side

Power supply unit mounting side

(Front view)

Unit [mm]
Power supply unit Spindle drive unit
Sym- Sym-
bol MDS-B-CVE-450 MDS-B-CVE-550 bol MDS-B-SP-370 MDS-B-SP-450 MDS-B-SP-550
H 360+0.3 360+0.3 H 360+0.3 360+0.3 360+0.3
W 222+1 282+1 W 222+1 282+1 282+1
H1 341+1 341+1 H1 341+1 3411 3411
H2 10+0.5 10+0.5 H2 10+0.5 10+0.5 10+0.5
w1 120+0.3 180+0.3 w1 — — —
W2 — — W2 120+0.3 180+0.3 180+0.3
W3 51+0.5 51+0.5 W3 51+0.5 51+0.5 51+0.5
W4 18+0.5 18+0.5 W4 — — —
W5 120+0.5 120+0.5 W5 — — —

(Note 1) The spindle drive unit must be mounted to the left of the power supply unit looking from the
front of the unit. The panel must be cut taking this into consideration.
(Note 2) L+ and L— connection conductors are enclosed with the MDS-B-CVE-450 and 550 capacities,
so provide space between the units according to the dimensions shown above.
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Appendix 4-1-6 Heating value

Power supply unit

Type

Heating value (W)

Spindle drive unit

MDS-B-CVE-450

MDS-B-CVE-550

(Note 1)
(Note 2)

Type Heating value (W)
MDS-B-SP-370 850
MDS-B-SP-450 1000
MDS-B-SP-550 1200

The heating value is the value at the continuous rated output.
Use the following expressions as a guide for the heating value outside the panel when

mounting in an enclosed structure.

Unit

Heating value outside panel

MDS-B-CVE-450, 550

Heating value outside panel =
(B-CVE heating value -30) x 0.75

MDS-B-SP-370, 450, 550

Heating value outside panel =

(B-SP heating value -40) x 0.75

Appendix 4-1-7 Selecting the power capacity

The power capacity required for the power supply unit is shown below.

Power supply unit type

Power capacity (kVA)

MDS-B-CVE-450

63

MDS-B-CVE-550

77

Appendix 4-1-8 Selecting the wire size

(1) Recommended wire size for power lead-in wire

Regardless of the motor type, select the wire size as shown below using the power supply unit

capacity as a reference.

Power supply unit type

Recommended wire size for
power-lead-in wire

MDS-B-CVE-450

HIV60mm?

MDS-B-CVE-550

HIV80mm?

(2) Recommended wire size for spindle motor output wire

Regardless of the motor type, select the wire size as shown below using the spindle drive unit

capacity as a reference.

Spindle drive unit type

Recommended wire size for spindle
motor output wire

MDS-B-SP-370 HIV50mm?
MDS-B-SP-450 HIV60mm?
MDS-B-SP-550 HIV80mm?

(3) L+, L—Ilink bar wire size

Power supply unit type

L+, L-link bar wire size

MDS-B-CVE-450

Dedicated link bars are enclosed as accessories (always use accessories)

MDS-B-CVE-550

Dedicated link bars are enclosed as accessories (always use accessories)

(Note) The wire sizes above for the MDS-B-CVE-450/550 are the values when connecting to the
terminal section on the left front.

(4) L11,L21, MC1

Regardless of the spindle drive unit and power supply unit capacities, use an IV2mm? or more wire

size.

A4 -9




Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

Appendix 4-1-9 Drive unit connection screw size

Power supply unit Spindle drive unit
MDS-B-CVE-450 MDS-B-CVE-550 MDS-B-SP-450
Type Left | Right | Left | Rignht | oo °037% | wDs-B-sP-550
L1,L2,L3 M8 M10 — —
U, VvV, W — — M8 M10
L+, L— M0 | e M0 | e M10 M10
L11,L21 M4 M4 M4 M4
MC1 M4 M4 — —

Appendix 4-1-10 Connecting each unit

(1) Wiring system
The wiring system is the same as the MDS-C1 Series. (Refer to the wiring system example below.)
Note that there are restrictions to the mounting and selection, so refer to the Restrictions given in
Section Appendix 5-1-11.

(&) When using MDS-C1-CV-370 or smaller

NC

[)

MDS-B-SP(H)

-370 to 550

L To terminator or

battery unit

MDS-C1-CV
-260 to 370

[cn7][cns][CNS]ENIA
[cNg][cNe ) [CN4]ENTE]

[CNO_f| cN4

MDS-C1

cn2][cnog JENIA
[cN3}[cna JEN1B]

-Vx
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32 200 to 220VAC 60Hz

L+
L+ L+
L— - L—
L L11
L11 82
L11 121 121 foH >
MC1
O] g_) ulviw
5 L1{L2}L3 ulviw
0 ® o
(o) [
L \__S_/
******** a— Contactor
(P o |0
' AC reactor
PLG
§ § B-AL
7T
N\ ]
NFB[,d 0,6 0,0 ,0 i
Formotorblower( """ { ( ......... ( ........ ( NFB .
P23 Q ‘0 ‘0O
| o Servomotor
A4V
39 200VAC 50Hz



Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

(b) When using MDS-B-CVE-450, 550

NC

(Note 1) Connect the L11, L21 and MC1 external connections without removing the conductors
connected between L21 and L22, L22 and MC2, and L11 and L12 of the MDS-B-CVE-450,

550.

(L12, L22 and MC2 are for special specifications, and normally, the external connection is not

required.)

(Note 2) Always connect the contactor to MC1 so that it can be controlled with the drive unit's internal
signal. The power supply unit could be damaged if the contactor is turned ON and OFF with a

separate user-prepared sequence.

(Note 3)

32 200VAC

Bl /Ds-B-SP(H)-370 to 550 MDS-B-CVE-450 0 550 [l S | vDs-c1vx
IEllE To terminator or ElJ
O battery unit
A= =l lfs
elis il 315
gl% Always use the link bar i%-l
= enclosed with
EI 2 MDS-B-CVE. ll
O]
L+ L+ [O r— x Q
‘ L-10 0]
L- e o1
=1 11L12MC1 L11
Upper L21 (]
step
L1121 @ ulvlw @| L21L22 Mgfer L1 Lo L3 ul viwl®
R oo S
1 11 /
(-] O, © c /
soserashescsansefonences) ontactor
1 \4___/ L C ol nl <| +
] ] AC reactor ]
§ : Servomotor
PLG B-AL
I’ V4 \ Wi
: /{\
Spindle motor|3 /
NFB 0,0 0,0,0
For motor blower {m(n(o ( -------- ( ------ ( NFB
o\o\o
/ / /

50Hz

32 200 to 220VAC 60Hz

be different from the phase connected to the power supply unit's L21.
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Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

Appendix 4-1-11 Restrictions

(1) Mounting
Always mount the MDS-B-SP-370,450, 550 on the left of the power supply unit.
When using MDS-B-CVE-450, 550, always use the enclosed link bar to connect L+ and L- on the
MDS-B-SP-370, 450, 550.

(@)

(b)

Layout when connecting only one spindle drive unit to power supply unit.
Mount the power supply on the right and the spindle drive unit on the left.
Always cut the panel according to the panel cut dimension drawings shown in Appendix 5-1-5.

<Example 1>

MDS-B-SP-450 MDS-B-CVE-450

EEE=8
DGE]

3
o]

Layout when connecting multiple drive units to a large capacity power supply unit

The following number of servo/spindle drive units can be additionally connected.

¢ When MDS-B-CVE-450 and MDS-B-SP-370 are combined, 9kW (=45kW-37kW+1kW)
worth of units.

e When MDS-B-CVE-550 and MDS-B-SP-450 are combined, 11kW (=55kW—-45kW+1kW)
worth of units.

¢ When MDS-B-CVE-450 and MDS-B-SP-370 are combined, 19kW (=55kW-37kW+1kW)
worth of units.

In this case, arrange the MDS-B-SP-370, 450 to the left of MDS-B-CVE-450, 550 as shown in

the panel cut dimension drawings in Appendix 5-1-5. Mount the additional drive units to the

right of the MDS-B-CVE-450, 550.

If the spindle motor output differs from the spindle drive unit output, the above, excluding the

layout, may not always apply. (This is because the power supply unit's output is determined by

the motor output.)

<Example 2>

MDS MDS MDsS-
- - C1-V1-45x2
B-SP-370 B-CVE-450  (.axis)

.CI° < = o.n - Q 8 ;D 8

% iR m
gD {J

M m %

iy 0
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Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

(2) Selection

(@)

(b)

When using the MDS-B-CVE-450, 550, one of the B-SP-370, 450, 550 units must be selected
for the drive units connected to this power supply unit.
Only one MDS-B-SP-370, 450, 550 can be connected to one MDS-B-CVE-450, 550.

When using MDS-B-SP-370, 450 or 550, the following power supply unit must be selected.

e When using MDS-B-SP-370: Select MDS-C1-CV-260 or more or MDS-B-CVE-450 or 550

¢ When using MDS-B-SP-450: Select MDS-C1-CV-300 or more or MDS-B-CVE-450 or 550

¢ When using MDS-B-SP-550: Select MDS-C1-CV-370 or more or MDS-B-CVE-450 or 550
Note that if the total of the servo/spindle motor output corresponds to the above power supply
unit with the normal selection method, that capacity power supply unit can be selected.

<Example 1> When using MDS-B-SP-370

When total of servo/spindle motor output is 23kW or less: Select MDS-C1-CV-260

When total of servo/spindle motor output is 23.1kW or more: Select power supply unit with
normal selection method.

<Example 2> When using MDS-B-SP-450

When total of servo/spindle motor output is 27kW or less: Select MDS-C1-CV-300

When total of servo/spindle motor output is 27.1kW or more: Select power supply unit with
normal selection method.

<Example 3> When using MDS-B-SP-550

When total of servo/spindle motor output is 31kW or less: Select MDS-C1-CV-370

When total of servo/spindle motor output is 31.1kW or more: Select power supply unit with
normal selection method.
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Appendix 4. Explanation of Large Capacity Spindle Unit Specifications

Appendix 4-1-12 Parameters

The parameters added and changed in respect to the 30kW or smaller drive unit are shown below. The
parameters other than those shown below are the same as the 30kW or smaller capacity. For details on
the parameters, refer to "MDS-C1 SERIES INSTRUCTION MANUAL" (BNP-B2365)

No. | Abbr. Parameter Details Setting range Stan(_:iard
name setting
Set the spindle drive unit's capacity type.
(HEX setting)
Setting | Unit capacity |Setting |Unit capacity
0000 0010 |MDS-B-SP-550
0001 |MDS-C1-sP-075( 0011 -
0002 | MDS-C1-sP-15 | 0012 ---
0003 MDS-C1-SP-22 | 0013 -
0004 | MDS-C1-sP-37 | 0014 ---
0005 MDS-C1-SP-55 | 0015 -
SP039| ATYP* |Drive unit type 0006 | MDS-C1-SP-75 | 0016 0000 to FFFF | 0000
0007 |MDS-C1-sP-110( 0017 ---
0008 |MDsS-C1-SP-150( 0018 ---
0009 |MDS-C1-sP-185( 0019 -
000A |[MDS-C1-sP-220| 001A ---
000B ([MDS-C1-SP-260| 001B -
000C |MDS-C1-SP-300( 001C ---
000D | MDS-B-SP-370 | 001D -
000E | MDS-B-SP-450 | O01E ---
00OF | MDS-C1-sP-04 | 001F ---
When the CN4 connector of the drive unit and the
power supply are connected, setting below is
necessary.
To validate the external emergency stop function, add
40h.
(HEX setting)
External External
SP041| PTYP* Power Supply Unit Capacity emergency emergency 0000 to FFEF 0000
type stop invalid stop valid
MDS-C1-CV-260 0126 0166
MDS-C1-CV-300 0130 0170
MDS-C1-CV-370 0137 0177
MDS-B-CVE-450 0145 0185
MDS-B-CVE-550 0155 0195

Parameters with an asterisk * in the abbreviation, such as ATYP*, are validated with the NC power
turned ON again.

Appendix 4-1-13 Precautions

After turning the power OFF, wait at least 15 seconds before turning it ON again.
If the power is turned ON within 15 seconds, the drive unit's control power may not start up correctly.
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Appendix 5. Transportation Restrictions for Lithium Batteries

Appendix 5-1 Transportation restrictions for lithium batteries

Appendix 5-1-1 Restriction for packing

The United Nations Dangerous Goods Regulations "Article 12" became effective from 2003. When
transporting lithium batteries with means subject to the UN Regulations, such as by air transport,
measures corresponding to the Regulations must be taken. The UN Regulations classify the batteries
as dangerous goods (Class 9) or not dangerous goods according to the lithium content.

To ensure safety during transportation, lithium batteries (battery unit) directly exported from Mitsubishi
are packaged in a dedicated container (UN package) for which safety has been confirmed. When the
customer is transporting these products with means subject to the UN Regulations, such as air transport,
the shipper must follow the details explained in section (2).

(1) Target products

The following Mitsubishi NC products use lithium batteries. The UN Regulations classify the
batteries as dangerous goods (Class 9) or not dangerous goods according to the lithium content.
(Refer to the battery unit's rating nameplate or section "4-1-2 Battery option" for details on the
lithium content.) If the batteries subjected to hazardous materials are incorporated in a device and
shipped, a dedicated packaging (UN packaging) is not required. However, the item must be packed
and shipped following the Packing Instruction 912 specified in the IATA DGR (Dangerous Goods
Regulation) book.

Also, all lithium battery products incorporated in a machinery or device must be fixed securely in
accordance with the Packing Instruction 900 and shipped with protection in a way as to prevent
damage or short-circuits.

(a) Products requiring dedicated packaging (Materials falling under Class 9)

Mitsubishi type Battery type thrygmer;:tetal marl?jft;irt{;rer Battery class
MDS-A-BT-4 ER6-B4-11 2.69
MDS-A-BT-6 ER6-B6-11 3.99
MDS-A-BT-8 ER6-B8-11 5.29 Toshiba Battery Battery
Combination of
FCU6-BT4-D1 ER6.BAD-11 and ER6 2.6g+0.65g
(built-in battery) CR23500SE-CJ5 1.52g Sanyo Battery Battery cell

(b) Products not requiring dedicated packaging (Materials not falling under Class 9)

. . Lithium metal Battery
Mitsubishi type Battery type content manufacturer Battery class
MDS-A-BT-2 ER6-B2-12 1.3g

Battery

FCU6-BTBOX 2CR5 1.96g
(bu?lt-!n battery) CR2032 0.067g Toshiba Battery
(built-in battery) CR2450 0.173g
(built-in battery) ER6, ER6V 0.79 Battery cell
MR-BAT MR-BAT 0.48g
QBBAT QBBAT 0.49g Mitsubishi Electric

Battery

Note 1) Dedicated packaging is required if the shipment exceeds 12 batteries/24 battery cells.
Package the batteries so that this limit is not exceeded.

Note 2) The battery units labeled as "FCUA-" instead of "MDS-A-" also use the same battery.

Note 3) Always use the cell battery (MR-BAT) in combination with the dedicated case
(MDS-BTCASE). Maximum 8 (either 2, 4, 6 or 8) cell batteries can be installed to the
dedicated case (MDS-BTCASE).

Example) Rating nameplate MITSUBISHI sarrery unm
for battery units ; i
y TYPE MDS-4-BT-5 Mitsubishi type

QUTPUT DC 2.6 ¥
LITHIUM BATTERIES: ERE xB Class 3§ 4_—Safety Class
atters Tree: En6-05-11) ————T———Battery manufacturer type
Mercury ContentI Less than | ppm
Lithium Metal Content: 3.3 g <—— Lithium metal content
HITSURISHI ELECTRIC CORFORATION JAFAN
TIEETRE I
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Appendix 5. Transportation Restrictions for Lithium Batteries

(2) Handling by user
The following technical opinion is solely Mitsubishi's opinion. The shipper must confirm the latest
IATA Dangerous Goods Regulations, IMDG Codes and laws and orders of the corresponding
export country. These should be checked by the company commissioned for the actual
transportation.

IATA . International Air Transport Association
IMDG Code : A uniform international code for the transport of dangerous goods by seas
determined by IMO (International Maritime Organization).

(@) When shipping isolated lithium battery products (Packing Instruction 903)

1) Reshipping in Mitsubishi UN packaging
The isolated battery's safety test and packaging specifications comply with the UN Regulations

(Packing Instruction 903). Thus, the user only needs to add the following details before shipping.
(Consult with the shipping company for details.)

i) Indication of container usage mark on exterior box (Label with following details recorded.)
« Proper shipping name (Lithium batteries)
« UN NO. (UN3090 for isolated battery, UN3091 for battery incorporated in a device or included)
« Shipper and consignee's address and name

Example of completing form
SHIPPER: CONS | GNEE:

Shipper information Consignee information

PROPER SHIPPING NAME  LITHIUM BATTERIES

UN NO.: UN3090 CLASS: 9 SUBSIDIARY RISK
PACKING GROUP: 11 PACKING [NST.: 903

i) Preparation of shipping documents (Declaration of dangerous goods)

2) When packaged by user

The user must follow UN Regulations when packing, preparing for shipping and preparing the
indications, etc.

i) Packing a lithium battery falling under Class 9

« Consult with The Ship Equipment Inspection Society of Japan for details on packaging.
« Prepare for shipping as explained in "1) Reshipping in Mitsubishi UN packaging".

The Ship Equipment Inspection Society of Japan
Headquarters Telephone: 03-3261-6611 Fax: 03-3261-6979

ii) Packing a lithium battery not falling under Class 9

« Cells and batteries are separated so as to prevent short circuits and are stored in a strong
outer packaging. (12 or less batteries, 24 or less cells.)

« Certificates or test results showing compliance to battery safety test.
The safety test results have been obtained from the battery manufacturer. (Consult with
Mitsubishi when the safety test results are required.)

« Prepare for shipping as explained in "1) Reshipping in Mitsubishi UN packaging".
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Appendix 5. Transportation Restrictions for Lithium Batteries

(b) When shipping lithium batteries upon incorporating in a machinery or device

(€)

®)

(Packing Instruction 900)

Pack and prepare for shipping the item in accordance with the Packing Instruction 900 specified in
the IATA DGR (Dangerous Goods Regulation) book. (Securely fix the batteries that comply with the
UN Manual of Tests and Criteria to a machinery or device, and protect in a way as to prevent
damage or short-circuit.)

Note that all the lithium batteries provided by Mitsubishi have cleared the UN recommended safety
test; fixing the battery units or cable wirings securely to the machinery or device will be the user’'s
responsibility.

Check with your shipping company for details on packing and transportation.

When shipping a device with lithium batteries incorporated (Packing Instruction 912)

A device incorporating lithium batteries does not require a dedicated packaging (UN packaging).
However, the item must be packed, prepared for shipping and labeled following the Packing
Instruction 912 specified in the IATA DGR (Dangerous Goods Regulation) book.

Check with your shipping company for details on packing and transportation.

The outline of the Packing Instruction 912 is as follows:

« All the items in the packing instructions for shipping the isolated lithium battery products
(Packing Instruction 903) must be satisfied, except for the items related to container,
short-circuit, and fixation.

« A device incorporating lithium batteries has to be stored in a strong water-proofed outer
packaging.

« To prevent an accidental movement during shipment, securely store the item in an outer
packaging.

« Lithium content per device should be not more than 12g for cell and 5009 for battery.

« Lithium battery mass per device should be not more than 5kg.

Reference
Refer to the following materials for details on the regulations and responses.

Guidelines regarding transportation of lithium batteries and lithium ion batteries (Edition 2)
.......................................................... Battery Association of Japan

A5 -4



Appendix 5. Transportation Restrictions for Lithium Batteries

Appendix 5-1-2 Issuing domestic law of the United State for primary lithium battery
transportation

Federal Aviation Administration (FAA) and Research and Special Programs Administration (RSPA)
announced an additional regulation (interim final rule) for the primary lithium batteries transportation
restrictions item in "Federal Register" on Dec.15 2004. This regulation became effective from Dec.29,
2004.

This law is a domestic law of the United States, however if also applies to the domestic flight and
international flight departing from or arriving in the United States. Therefore, when transporting lithium
batteries to the United State, or within the United State, the shipper must take measures required to
transport lithium batteries.

Refer to the Federal Register and the code of Federal Regulation (“(a), (b) and (c) in the item (4)"
described below) for details.

(1) Outline of regulation
(a) Transporting primary lithium battery by passenger aircraft is forbidden.

e Excluding primary lithium battery for personal use in a carry-on or checked luggage
(Lithium metal content should be not more than 5g for cell and 25¢g for battery. For details on the
lithium metal content, refer to "(a) and (b) in the section 5-1-1 item (1)".)

(b) When transporting primary lithium battery by cargo aircraft, indicate that transportation by
passenger aircraft is forbidden on the exterior box.

(2) Target products

All NC products for which the lithium batteries are used are subject to the regulation.
(Refer to the table "(a) and (b) in the section 5-1-1 item (1)".)

(3) Handling by user

The "(1) Outline of regulation" described above is solely Mitsubishi's opinion. The shipper must
confirm orders of "(a), (b) and (c) in the item (4)" described below for transportation method
corresponding the regulation. Actually, these should be checked by the company commissioned for
the actual lithium buttery transportation.

(a) Indication of exterior box

When transporting primary lithium battery by cargo aircraft, indicate that transportation by
passenger aircraft is forbidden on the exterior box.

Display example

PRIMARY LITHIUM BATTERIES
FORBIDDEN FOR TRANSPORT ABOARD PASSENGER ATRCRAFT.

e The character color must be displayed with contrast. (black characters against white background,
black characters against yellow background, etc.)
* The height (size) of characters to be displayed is prescribed depending on the packaging weight.
When the total weight is over 30kg: at least 12mm
When the total weight is less than 30kg: at least 6mm

(4) Reference

(a) Federal Register (Docket No. RSPA-2004-19884 (HM-224E) ) PDF format
http://www.regulations.gov/fredpdfs/05-11765.pdf

(b) 49CFR (Code of Federal Regulation, Title49) (173.185 Lithium batteries and cells.)
http://www.access.gpo.gov/nara/cfr/waisidx_00/49¢fr173_00.html

(c) DOT regulation body (Department of Transportation)
http://hazmat.dot.gov/regs/rules/final/69fr/docs/69fr-75207.pdf
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Appendix 6. Compliance to EU EC Directives

Appendix 6-1 Compliance to EC Directives

Appendix 6-1-1 European EC Directives

In the EU Community, the attachment of a CE mark (CE marking) is mandatory to indicate that the basic
safety conditions of the Machine Directives (issued Jan. 1995), EMC Directives (issued Jan. 1996) and
the Low-voltage Directives (issued Jan. 1997) are satisfied. The machines and devices in which the
servo and spindle drive are assembled are the targets for CE marking.

1)

@)

Compliance to EMC Directives

The servo and spindle drive are components designed to be used in combination with a machine or
device. These are not directly targeted by the Directives, but a CE mark must be attached to
machines and devices in which these components are assembled. The next section "EMC
Installation Guidelines", which explains the unit installation and control panel manufacturing
method, etc., has been prepared to make compliance to the EMC Directives easier.

Compliance to Low-voltage Directives

The MDS-C1 Series units are targeted for the Low-voltage Directives. An excerpt of the precautions
given in this specification is given below. Please read this section thoroughly before starting use.
A Self-Declaration Document has been prepared for the EMC Directives and Low-voltage
Directives. Contact Mitsubishi or your dealer when required.

Appendix 6-1-2 Cautions for EC Directive compliance

Use the Low-voltage Directive compatible parts for the servo/spindle drive and servo/spindle motor. In
addition to the items described in this instruction manual, observe the items described below.

(1) Configuration

Drive unit

Electromagnetic

Isolating Circuit breaker
contactor

transformer

AC reactor

s cB {_} MC @

Use a type B (AC/DC detectable type) breaker

(2) Environment

Use the units under an Overvoltage Category Il and Pollution Class of 2 or less environment as
stipulated in IEC60664.

These units do not provide protection against electric shock and fire sufficient for the requirements
of the Low-voltage Directive and relevant European standards by themselves, so provide additional
protection (refer to 5.2.4 and 7.1.6.1 of EN50178)

Drive unit Motor
Durlng Storage During ' Durlng Storage During '
operation transportation operation transportation
Ambient Ambient
0°Cto 55°C | -15°Cto 70°C| -15°Cto 70°C 0°C to 40°C | -15°Cto70°C | -15°Cto 70°C
temperature temperature
90%RH or 90%RH or 80%RH or 90%RH or 90%RH or
Humidity 0 ’ 90%RH or less Humidity ’ 0 ’
less less less less less
. 1000m or 1000m or 13000m or . 1000m or 1000m or 13000m or
Altitude Altitude
less less less less less less
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Appendix 6. Compliance to EU EC Directives

(3) Power supply
[1] Use the power supply and servo/spindle drive unit under an Overvoltage Category Il as
stipulated in IEC60664.
[2] In case of Overvoltage Category lll, connect the PE terminal of the units to the earthed-neutral
of the star-connection power supply system.
[3] Do not omit the circuit breaker and electromagnetic contactor.

(4) Earthing

[1] To prevent electric shocks, always connect the servo/spindle drive unit protective earth (PE)
terminal (terminal with @ mark) to the protective earth (PE) on the control panel.

[2] When connecting the earthing wire to the protective earth (PE) terminal, do not tighten the
wire terminals together. Always connect one wire to one terminal.

I—ﬁ @ ° |PEterminaI

[3] Select the earthing wire size in accordance with Table 1 of EN60204-1.

PE terminal

(5) Wiring

[1] Always use crimp terminals with insulation tubes so that the connected wire does not contact

the neighboring terminals.
»~ Crimp terminal

i il Insulation tube

\4— Wire

[2] Do not connect the wires directly.

OR)

[3] Select the size of the wires for input power supply to Power Supply unit in accordance with
Table 4 and 5 of EN60204-1.
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(6)

(@)

Peripheral devices

[1] Use EN/IEC Standards compliant parts for the circuit breaker and contactor.
[2] Select circuit breaker with instantaneous trip function. (Trip within 30 second when over
current of 600%). Apply Annex C of EN60204-1 for sizing of the circuit breaker.

Miscellaneous

[1] Refer to the next section "EMC Installation Guidelines” for methods on complying with the
EMC Directives.
[2] Ground the facility according to each country's requirements.

(3]
[4]

Mitsubishi CNC

The control circuit connector (O) is safely separated from the main circuit (Q).
Inspect the appearance before installing the unit. Carry out a performance inspection of the
final unit, and save the inspection records.

Power supply unit

Spindle drive unit

Servo drive unit

SH21 cable
SVi,2 [ ] :
(CSH21) Battery unit
CN1A CN1B O O CN1A CN1A CN1B
SH21 cable
CN4 CN4 CN8 CN4 CN3MO
Tool end detector
CN9 CN9 CN7 CN9 CN3L O
Tool end detector
External emergency CN20
stop input CN23 CN6
CN5
AC
No-fuse Contactor
breaker reactor_ U
| N
R—o | o—s—H b TE1| V
| R
S ol o L/ O o o TE1 W Motor end
: s detector
T—o o 4 Y4—-ido
N TE2
: o P
b TE2
Ground— L- L-
Breaker - D
L] o~ TE3 L11 TE3
Motor end
/é) L21 detector

© : Main circuit

O : Control circuit

— Ground
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Appendix 7. EMC Installation Guidelines

Appendix 7-1 Introduction

EMC Instructions became mandatory as of January 1, 1996. The subject products must have a CE mark
attached indicating that the product complies with the Instructions.

As the NC unit is a component designed to control machine tools, it is believed to be out of the direct
EMC Instruction subject. However, we would like to introduce the following measure plans to backup
EMC Instruction compliance of the machine tool as the NC unit is a major component of the machine
tools.

(1) Methods for installation in control/operation panel
(2) Methods of wiring cable outside of panel
(3) Introduction of countermeasure parts

Mitsubishi is carrying out tests to confirm the compliance to the EMC Standards under the environment
described in this manual. However, the level of the noise will differ according to the equipment type and
layout, control panel structure and wiring lead-in, etc. Thus, we ask that the final noise level be
confirmed by the machine manufacturer.

These contents are the same as the EMC INSTALLATION GUIDELINES (BNP-B8582-45).

For measures for CNC, refer to "EMC INSTALLATION GUIDELINES" (BNP-B2230).

Appendix 7-2 EMC instructions

The EMC Instructions regulate mainly the following two withstand levels.

Emission ..... Capacity to prevent output of obstructive noise that adversely affects external
sources.
Immunity ..... Capacity not to malfunction due to obstructive noise from external sources.

The details of each level are classified as Table 1. It is assumed that the Standards and test details
required for a machine are about the same as these.

Table 1
Generic Standards for
Class Name Details determining test
Standard
and measurement
Radiated noise Electromagnetic noise radiated through the air EN50081-2
Emission o o _ EN61800-3 | eNs5011
Conductive noise Electromagnetic noise discharged from power line (Industrial
environment)
Statlc‘elect_n(:lty Example) Wlthngnd level of (_Jlscharge of IEC61000-4-2
electrical discharge electricity charged in a human body.
Radlated magnetic | Example) Sl_mulatlon of |mmun|ty from digital IEC61000-4-3
field wireless transmitters
. . Example) Withstand level of noise from relays or
Burst immunity connecting/disconnecting live wires EN61000-6-2 IEC61000-4-4
Immunity _Condu_ctlve Example) Withstand level _of noise entering EN618OQ—3 IEC61000-4-6
immunity through power line, etc. (Industrial
i environment
Power supply Example) 50/60Hz power frequency noise ) IEC61000-4-8
frequency field
Power d_lp Example) Power voltage drop withstand level IEC61000-4-11
(fluctuation)
Surge Example) ?llglrt]rtl;tr?gd level of noise caused by IEC61000-4-5
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Appendix 7-3 EMC measures

The main items relating to EMC measures include the following.

(1)
()
®3)
(4)
®)

Store the device in an electrically sealed metal panel.

Earth all conductors that are floating electrically. (Lower the impedance.)
Wire the power line away from the signal wire.

Use shielded wires for the cables wired outside of the panel.

Install a noise filter.

Ensure the following items to suppress noise radiated outside of the panel.

(1)
()
®3)

Securely install the devices.
Use shielded wires.
Increase the panel's electrical seal. Reduce the gap and hole size.

Note that the electromagnetic noise radiated in the air is greatly affected by the clearance of the panel
and the quality of the cable shield.

Appendix 7-4 Measures for panel structure

The design of the panel is a very important factor for the EMC measures, so take the following
measures into consideration.

Operation board panel

/

Door

\ Control panel

Appendix 7-4-1 Measures for control panel unit

(1)
)
®)

(4)
(®)

Example)

Hole exceeding
3cm to 5cm

Use metal for all materials configuring the panel.

For the joining of the top plate and side plates, etc., mask the contact surface with paint, and fix with
welding or screws.

In either case, keep the joining clearance to a max. of 20cm for a better effect.

Note that if the plate warps due to the screw fixing, etc., creating a clearance, noise could leak from
that place.

Plate the metal plate surface (with nickel, tin) at the earthing section, such as the earthing plate.
The max. tolerable hole diameter of the openings on the panel surface, such as the ventilation
holes, must be 3cm to 5cm. If the opening exceeds this size, use a measure to cover it. Note that
even when the clearance is less than 3cm to 5cm, noise may still leak if the clearance is long.

Painting mask

0

/

Painting mask

Max. joining
clearance 20cm

* Provide electrical conductance
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Appendix 7. EMC Installation Guidelines

Appendix 7-4-2 Measures for door

(1)
()
®)

(4)

®)

Use metal for all materials configuring the door.
Use an EMI gasket or conductive packing for the contact between the door and control panel unit.
The EMI gasket or conductive packing must contact at a uniform and correct position of the metal

surface of the control panel unit.
The surface of the control panel unit contacted with the EMI gasket or conductive packing must

have conductance treatment.
Example) Weld (or screw) a plate that is plated (with nickel, tin).

Control panel

EMI gasket

Packing

LLLLLLTILRL LR RRRARARAARY

%arry out conductance treatment on

sections that the EMI gasket contacts.

As a method other than the above, the control panel unit and door can be connected with a plain
braided wire. In this case, the panel and door should be contacted at as many points as possible.

Appendix 7-4-3 Measures for operation board panel

(1)
)

®)

Always connect the operation board and indicator with an earthing wire.

If the operation board panel has a door, use an EMI gasket or conductive packing between the door
and panel to provide electrical conductance in the same manner as the control panel.

Connect the operation board panel and control panel with a sufficiently thick and short earthing

wire.

Refer to the "EMC INSTALLATION GUIDELINES" BNP-B2230 for the NC for more details.

Appendix 7-4-4 Shielding of the power supply input section

(1) Separate the input power supply section from other parts in the control panel so that the input

power supply cable will not be contaminated by radiated noise.

(2) Do not lead the power line through the panel without passing it through a filter.

Control panel Control panel
Drive unit Drive unit
Radiated|
) noise
Radiated
noise Shielding /
plate
Power Break . Power Break AC input
line filter [T]°re2<e" — AC input line filter |{Breakerl— AC inpu
The power supply line noise is eliminated Use a metal plate, etc., for the shielding
by the filter, but cable contains noise again partition. Make sure not to create a
because of the noise radiated in the control clearance.
panel.
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Appendix 7-5 Measures for various cables
The various cables act as antennas for the noise and discharge the noise externally. Thus appropriate
treatment is required to avoid the noise.
The wiring between the drive unit and motor act as an extremely powerful noise source, so apply the
following measures.

Appendix 7-5-1 Measures for wiring in panel

(1) If the cables are led unnecessarily in the panel, they will easily pick up the radiated noise. Thus,
keep the wiring length as short as possible.

Noise Noise
™ prd

b1 L

Device Device Device — Device Device Device

(2) The noise from other devices will enter the cable and be discharged externally, so avoid internal
wiring near the openings.
Control panel Control panel

Devicej Device Device Device

T Noise ~ T—

(3) Connect the control device earthing terminal and earthing plate with a thick wire. Take care to the
leading of the wire.

Appendix 7-5-2 Measures for shield treatment

Common items

Use of shield clamp fittings is recommended for treating the shields. The fittings are available as options,
so order as required. (Refer to section "6.1 Shield clamp fitting".)

Clamp the shield at a position within 10cm from the panel lead out port.

1. When leading the cables, including the grounding wire (FG), outside of the
panel, clamp the cables near the panel outlet (recommendation: within
10cm).

NaYr 2. When using a metal duct or conduit, the cables do not need to be clamped

Q POINT near the panel outlet.

3. When leading cables not having shields outside the panel, follow the
instructions given for each cable. (Installation of a ferrite core, etc., may be
required.)

Wy
< -
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Appendix 7-5-3 Servomotor power cable

To drive unit

-
Servomotor
Shield cable

@)

(2)
©)

(4)

®)
(6)
@)

Control panel

Control panel Earth with paint mask

Conduit connector

O\

\ Conduit

Cabtyre cable

Earth with P or U clip Cannon

connector

Cannon connector To drive unit

Servomotor

Using shield cable Using conduit

Use four wires (3-phase + earthing) for the power cable that are completely shielded and free from
breaks.

Earth the shield on both the control panel side and motor chassis side.

Earth the shield with a metal P clip or U clip.

(A cable clamp fitting can be used depending on the wire size.)

Directly earth the shield. Do not solder the braided shield onto a wire and earth the end of the wire.

When not using a shield cable for the power cable, use a conventional cabtyre cable. Use a metal
conduit outside the cable.

Earth the power cable on the control panel side at the contact surface of the conduit connector and
control panel. (Mask the side wall of the control panel with paint.)

Follow the treatment shown in the example for the conduit connector to earth the power cable on
the motor side. (Example: Use a clamp fitting, etc.)

Clamp fitting

Conduit w [ ]
Conduit connector \Carmonc____@ﬂe_ct_or

Appendix 7-5-4 Servomotor feedback cable

7
Control panel

To drive unit
-

Use a conventional batch shield pair
cable for the servomotor feedback
cable, and ground it in the NC side
(control panel).

Cannon connector

AT -

Batch shield pair cable
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Appendix 7-5-5 Spindle motor power cable

Control panel

Control panel Earth with paint mask

Conduit

Earth with connector Terminal

P or U clip 'tl)'erminal /\ box
. . E/——&OX To drive unit #
To drive unit -—
— NP
Conduit
Spindle motor
Shield cable Cabtyre cable
Using shield cable Using conduit

(1) Use four wires (3-phase + earthing) for the power cable that are completely shielded and free from
breaks.

(2) Earth the shield in the same manner as the servomotor power cable.

(3) When not using a shield cable for the power cable, use a conventional cabtyre cable. Use a metal
conduit outside the cable.

(4) Earth the power cable on the control panel side at the contact surface of the conduit connector and
control panel side wall in the same manner as the servomotor power cable. (Mask the side wall of
the control panel with paint.)

(5) Earth at the conduit connector section in the same manner as the servomotor power cable.

Appendix 7-5-6 Spindle motor feedback cable

Control panel

Clamp the shield, and connect to ﬂ_|0
the connector case.

SRRIRAX

Terminal box
To drive unit P ﬁ
-— ﬂ%ﬂ}_ﬁ 0
Spindle side connector
(State with the cover removed)

Batch shield pair cable

(1) Use a conventional batch shield pair cable for the spindle motor feedback cable.
Note) A shield for the spindle motor feedback cable is not "FG", and therefore do not ground it.
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Appendix 7-6 EMC countermeasure parts
Appendix 7-6-1 Shield clamp fitting

The effect can be enhanced by connecting the cable directly to the earthing plate. Install an earthing
plate near each panel's outlet (within 10cm), and press the cable against the earthing plate with the
clamp fitting. If the cables are thin, several can be bundled and clamped together. Securely earth the
earthing plate with the frame ground. Install directly on the cabinet or connect with an earthing wire.
Contact Mitsubishi if the earthing plate and clamp fitting set (AERSBAN- SET) is required.

Peel the cable sheath at the clamp section

(2 Cable

Earthing plate

Cable

Clamp fitting g ¢
(Fitting A, B)

> i

(=
<

Shield sheath

)\

A

o

e Outline drawing
Earthing plate

2-g5 ho!e 175
Installation hole ﬁ
! ‘fb ! A Clamp fitting
A 1 |
N —
- —- 7\ A
o
0 il 9 < b
m o \ Y
OQ' X
el LMAX L, |10
™ @v i — &
! 1
,\" e ! \ / I r
Note 1 } %_ 3
M4 screw »{0 22y +§
35 | \{
i: Unit: mm

Note 1) Screw hole for wiring to earthing plate in cabinet.
Note 2) The earthing plate thickness is 1.6mm.

A B Cc Enclosed fittings L
AERSBAN-DSET 100 86 30 Clamp fitting A x 2 Clamp fitting A 70
AERSBAN-ESET 70 56 - Clamp fitting B x 1 Clamp fitting B 45

é The shield of the spindle detector cable is not connected to the "FG"(Earth). Do
CAUTION not connect the cable shield to the earth by clamping the cable, etc.
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Appendix 7-6-2 Ferrite core
A ferrite core is integrated and mounted on the plastic case.
Quick installation is possible without cutting the interface cable or power cable.
This ferrite core is effective against common mode noise, allowing measures against noise to be taken
without affecting the signal quality.

Recommended ferrite core
TDK ZCAT Series

Shape and dimensions

ZCAT type ZCAT-A type

B ' B |
a N

Fig. 1 Fig. 2
ZCAT-B type ZCAT-C type
A E A
B
<_>‘ @)
ASY
C 3
o
SN
C 3| &<} [ °
\ = = /
Fig. 3 Fig. 4
Unit [mm]
Part name Fig. A B C D E Appllcab]e Weight Recommended
cable outline ferrite core
ZCAT3035-1330 (-BK)** 1 39 34 13 30 13 max. 63 ®
ZCAT2035-0930-M (-BK) 2 35 29 13 23.5 22 10to 13 29
ZCAT2017-0930-M (-BK) 3 21 17 9 20 28.5 9 max. 12
ZCAT2749-0430-M (-BK) 4 49 27 4.5 19.5 4.5 max. 26

*1 A fixing band is enclosed when shipped.

ZCAT-B type: Cabinet fixed type, installation hole 4.8 to 4.9mm, plate thickness 0.5 to 2mm
ZCAT-C type: Structured so that it cannot be opened easily by hand once closed.
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Appendix 7-6-3 Power line filter

(1) Power line filter for 200V
HF3000A-TM Series for 200V

W Features

¢ 3-phase 3-wire type (250V series, 500V series)

e Compliant with noise standards German Official Notice Vfg243,

EU Standards EN55011 (Class B)
¢ Effective for use with IGBT inverter and MOS-FET inverter.

e Easy mounting with terminal block structure, and outstanding

reliability.

W Applicati

e Products which must clear noise standards German Official

on

Notice Vfg243 and EU Standards EN55011 (Class B).
e For input of power converter using advanced high-speed power device such as IGBT MOS-FET.

B Specifications (250V series)

o

German Official Notice Vfg243 measurement data

A7 -10

bart name |[FF3005A|HF3010A|HF3015A1HF3020A|HF3030A|HF3040A| HF3050A| HF3060AHF3080A|HF3100A|HF3150A
-T™ -T™ -T™ -T™ -T™ -T™ -T™ -T™ -T™ -T™ -T™
Rated voltage 250VAC
Rated current 5A 10A 15A 20A | 30Aa | 40A | s0A 60A 80A | 100A | 150A
Leakage current 1.5mA MAX 250VAC 60Hz
Contact: Soshin Electric Co., LTD. Telephone: 03-3775-9112 (+81-3-3775-9112) http://www.soshin.co.jp
<Example of measuring voltage at noise terminal> ... Measured with IGBT inverter
120
120 “w
| A 100 - n
100 - =g -y N
o 80
EMISSION X N @By ~ A
LEVEL o #
60 60 N Al
dB n ¥
(dB V) 40 N \
S g A o
2 1 aiiiill )
0.01 0.1 1 10 3 0.1 1 10 30
Freq (MHz) Freq (MHz)

EU Standards EN55011 (Class B)
measurement data
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<Typical characteristics>

40Aitem A&
0
20 _\\
b
40 .
Att ™, K i
(dB)
60 \\ 7
80
N N
I\ ¥,
1.4}
! 0.01 0.1 1 10 100
Freq (MHz)

<Circuit diagram>

IN (250V series) ouT 11(500V series) T
[ I
1CI> le . f [ T 4
20r l ]
I e[ =] T
Cr
Tl oI Tl e[ L1
Lty 1
B QOutline dimensions
) \ [Unit: mm]
(=] e}
ﬁh..m —Cgy
SR | NN SR U B
. {:Q % jé@
5 &
o | ) b o - -
I@‘@@@m [U Part name - Dlmeréswns =
1
HF3005A-TM
B HF3010A-TM 180 170 130
HF3015A-TM
| HF3020A-TM
A HF3030A-TMJl 5 155 140
& = HF3040A-TM
HF A-TM 17
3050 290 190 0
o HF3060A-TM 230
i HF3080A-TM] o 290
i HF3100A-TM 210
_L i HF3150A-TM 570 230
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200V MX13 Series 3-phase high attenuation noise filter

W Features

¢ Perfect for mounting inside control panel:
New shape with uniform height and depth
dimensions

e Easy mounting and maintenance work:
Terminals are centrally located on the
front

e Complaint with NC servo and AC servo
noise:
High attenuation of 40dB at 150KHz

o Safety Standards:
UL1283, CSA22.2 No.8, EN133200

e Patent and design registration pending

W Specifications

o WPel \ix13030 MX13050 MX13100 MX13150
1 |Rated voltage (AC) 3-phase 250VAC (50/60Hz)
2 |Rated current (AC) 30A 50A | 100A | 150A
3 Test yoltage (AC for one minute across 2500VAC (100mA) at 25°C, 70% RH
terminal and case)
Insulation resistance .
4 (500VDC across terminal and case) 100MQ min. at 25°C, 70% RH
5 |Leakage current (250V, 60Hz) 3.5 mA max. 8 mA max.
6 |DC resistance 30 mQ max. 11 mQ max. 5.5 mQ max. | 3.5 mQ max.
7 |Temperature rise 30°C max
8 |Working ambient temperature —25°C to +85°C
9 |Working ambient humidity 30% to 95% RH (non condensing)
10 |Storage ambient temperature —40°C to +85°C
11 |Storage ambient humidity 10% to 95% RH (non condensing)
12 |Weight (typ) 2.8kg | 3.9kg | 11.5kg | 16kg

(Note) This is the value at Ta<50°C.
Refer to the following output derating for Ta>50°C.

Contact : Densei-lambda Co., Ltd.

Telephone : 03-3447-4411 (+81-3-3447-4411)
Fax : 03-3447-7784 (+81-3-3447-7784)
http://www.densei-lambda.com

A7 -12




Appendix 7. EMC Installation Guidelines

B Example of using MX13 Series

This is a noise filter with the same dimensions as MDS-D/DH drive unit depth (200mm) and height
(380mm). This unit can be laid out easily in the device by arranging it in a row with the servo unit.
As with the servo unit, the terminals are arranged on the front enabling ideal wire lead-out.

Refer to the following usage examples for details.

Wire to 3-phase power supply

Noise filter input terminal

380 Noise filter (MX13 Series)

/ ]
l;/ | ]: " Noise filter output terminal

Servo unit

Servo input terminal Wire from noise filter to servo

B Example of noise terminal voltage attenuation

100 100
® i [ o
()] L 11 o
© EN55011 Class A(QP) 9
§ ] | .Ll [ (—>3 El :isffs‘q’igmﬁﬁ PPT
T | " E EN55011 Class A(AV)
c hoded A =
g 50 ENS55011 Class A(AV g
@ Q ;
; s o > Wl
] 0 3
5 M ] %
z3 z = gt ™ T gl ™)
. 1 1l
0.15 0.5 1 5 10 30 015 0.5 1 5 10 30
Frequency [MHz] Frequency [MHz]
EMI data for independent control panel EMI data for control panel + noise filter
(with six-axis servo unit mounted) (MX13030)

W Output derating
120

100

80 \

60 A

40

20 \
|

0
-30 -20 -10 0 10 20 30 40 50 60 70 80 90

Current (%)

Ambient temperature Ta (°C)
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B Outline drawing
® MX13030, MX13050

[Unit: mm]
6-H
O
| v 8 o] oy o
:‘( H= | @ _" <Z[
4 \‘-‘:’/1 —
< . !
(10) 360405 10 (R AR MX13030 | MX13050
38041 A 66 81
B 45 55
(17.5) 34541 17.5 C 10.5 13
D 50 67
FREC Ll IR EJ 13 | 1
e ] -3
o o F 10 13
o G 177 179
) Nk H || M4 screw | M6 screw
~— — | X
Z | 70 85
J M4 screw | M6 screw
i = Y K 195 200
N
ﬁ_
~—
® MX13100, MX13150
[Unit: mm]
2-R3.5 6—H p2-p7
(Installation hole) (Installation hole)
(&}
- 3
EER cle
o
g +
10) L [(8) ] [ 2=M6
3601 10
28051 MX13100 | MX13150
21 33821 21 A 130 165
230 B 90 110
I - T C 20 275
= ad D 115 1505
~ E 375 57.5
. & F 18 23
<) 3| G 174 176
- H | M6 screw | M8 screw
b ) J o || | 21 27
@1 J 37.5 56.5
K 115 149.5
L 276 284
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Appendix 7-6-4 Surge protector

Insert a surge protector in the power input section to prevent damage to the control panel or power
supply unit, etc. caused by the surge (lightning or sparks, etc.) applied on the AC power line.
Use a surge protector that satisfies the following electrical specifications.

(1) Surge protector for 200V
ReA+V BYZ series for 200V

Maximum Surge Surge
Part name Circuit voltage | tolerable | Clamp voltage | withstand withstand Electrostatic Service
50/60Hz Vrms circuit (V) £10% level voltage capacity temperature
voltage 8/20us (A) 1.2/50us (V)
RAV-781BYZ-2 3AC 250V 300V 783V 2500A 20kv 75pF -20 to 70°C
(Note) Refer to the manufacturer's catalog for details on the surge protector's characteristics and specifications, etc.
Outline dimension drawings Circuit diagram
—
Q (1) Black (2) Black (3) Black
o
/3
3
3 :
-
o 4 |
& :
|
y |
|
Y UL-1015 AWG16
Sc
.H
[=]
&
A4
y 0
o
i b
& S
A 4
4141 . _
unit: mm
ReA+V BXZ series for 200V
Maximum Surge Surge
Part name Circuit voltage | tolerable | Clamp voltage | withstand withstand Electrostatic Service
50/60Hz Vrms circuit (V) £10% level voltage capacity temperature
voltage 8/20us (A) 1.2/50us (V)
RAV-781BXZ-4 3AC 250V 300V 1700V 2500A 2kv 75pF -20to 70°C
(Note) Refer to the manufacturer's catalog for details on the surge protector's characteristics and specifications, etc.
Outline dimension drawings Circuit diagram
—
5\ (1)Black (2)Black (3)Black UJ7 Green
Y
zs
— |
ol 4 |
O O O0OO0 wl g '
N
|
Y :
C UL-1015 AWG16
So
+
8
Ny
I 3
-
i o
N <
A4
41+1
unit: mm
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(2) Example of surge protector installation

An example of installing the surge protector in the machine control panel is shown below.

A short-circuit fault will occur in the surge protector if a surge exceeding the tolerance is applied.
Thus, install a circuit protection breaker in the stage before the surge protector. Note that almost no
current flows to the surge protector during normal use, so a breaker installed as the circuit
protection for another device can be used for the surge protector.

Transformer Breaker
_x
:I] [I: ~_ NC unit G—
— N—~
Other device
(panel power K—
supply, etc.)
Contactor
Control panel
Panel earth @ (relay panel,
Factory leakage & etc.)
power breaker Breaker AC reactor Power supply
unit and
Input . .
power . drive unit PN
supply © O N—~

Other device
(panel power —
supply, etc.)

Breaker

(1) Surge protector
(Protection across phases)

A |
B 4—— (2) Surge protector

(Protection across each phase's grounding)

/[

Grounding L_;L

""""""""""""""""""" — Grounding plate

Installing the surge absorber

1. The wires from the surge protector should be connected without extensions.

2. If the surge protector cannot be installed just with the enclosed wires, keep
ﬁ the wiring length of A and B to 2m or less. If the wires are long, the surge
CAUTION protector's performance may drop and inhibit protection of the devices in the
panel.

3. The selected surge protector differs according to the input power voltage.
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Appendix 8. EC Declaration of conformity

Appendix 8-1 Compliance to EC Directives

MDS-D/DH Series can respond to LVD and EMC directive.
Approval from a third party certification organization has been also acquired for the Low Voltage
Directive. The declaration of conformity of each unit is shown below.

Appendix 8-1-1 Low voltage equipment

MDS-C1-CV series

MITBLIBISH ELECTRIC

2 MITSUBISHI

AR, WORE.
1-14 FRIA-PAISA] G- HOME

HIGASHRL), MAGIYA, dd] -8iPe JAFRN
Presa {0821 T21-2m1

DECLARATION OF CONFORMITY
{According to Low Voltage Directive 72/23/EEC)
{as last amended by EEC Dirsctive 53/68/EEC )

We hereby state that the following products are in conformity with Low Veltmge
Directive T22HEEC and 9368 TEC.

This 18 supported by product tests of the following standards.

Description ! Power Supply Unit
Type : MDS-C1-CV Series

Manufactured by : MITSUBISHI ELECTRIC CORPORATION NAGOYA WORKS
Address : 1-14 Yada-Minami 5 Chome, Higashi-Ku, Nagoya, 461-8670, Japan

Standard(s) : EMN50173

Year of CE marking : 2000

MITSUBISHI ELECTRIC CORPORATION

NAGOYA WORKS
Isaued by : “"T
NAGOYA, 27/ October, 2000 — 7(
Tashio Ydshida
Manager

Numerical Control System Dopartment
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Zertifikat Certificate
| | Zertifiknt Nr. Certificate No.  Blatt Page TUV L
| Bod=50005414 ool o T P =TTt
i‘f Thr Zeichen Cliemt Reference Unser Zeichen Cur Referemce Ausstellungsdatum Rﬁfﬁ{ﬁw
B MK ~ ZO-MWE- 02082303 001 28.09.2001 y
- | Grenehmipungsinhaber License Holder | Ferfigungssifitte Manufaciuring Planr D
- | Mitsubishi Electric Corp. Mitsubiahi Electric Corp.
= | Magoya Works Magoya Works
| 5-1-14 Yada-Minami, Higashi-ku 5-1-14 ¥Yada-Minami, Higashi-ku
MAGOYA-SHI, AICHI 4&61-8670 NAGOYA-SHI, AICHI 4681-8&70
¢ | TABAN JRERM
g _ :
| Priifgeichen Test Mark Greprilll nach Tested ace. o

| EN 50178:1887

VNS

i v T
|

sy | APPROVED
* | Tertifiziertes Produkt (Gerhteidentifikation) . & " Lizenzentgelte - Eioheit ;
| | Cerifled Prodicr {Pradiier Tdenniflearion) License Fee - Unit

Einbau-Schaltnetzteil Power Supply Unit

Type Designaticn i MDE-C1-CV-x &

| * = 37,55,75,110,150, 185, 220,260,300 or 370 ?

g

| | Rated Veltages + 3AC 200V, 'S0H2,/3AC 200=130V, 60HZ and

i RC 200V, S0Hz/AC 200-230V, GO0HE ]

- | Rated Currents 1 (see Appendix 1)
Protection Class T it
outpat Voltage £ 0DC 270-311V

& | Cutpat Current :  ipee Appendix 1)
T | amblent Temperature : 0 - 55°C

CreeTvolibage Category: II

Polluticn Degree : .2
| memarks: Input- and ocutput power clreuirs, which are

cannected directly, provide protective separatlion
: o signal ecireuitd. Protection against electrieal
i | shock has to be maintained by building-im.
i The ualt must be installed in accordance wi
manufacturer's spedificacicna.
L g__ ‘
# | ANLAGE (Appendix): 1
i |
= | D Feeifkor Gegr aesers Pr m:mqm:rmg:m ruidy.
- mpmfi’:mmﬁmmﬁw- i#mWﬂ fizierungsstelle
| | This cormificare (s based o gur Testeg asd mm—m Rieguiatog. The preduct i
1 | Ml abowe-memnosed-ragatrements, e producion dr mblen’ m sureiiance € i
i |
: | TUV Rheinland Product Safety Gmbi, Am Grouen Stein, D-51105 Kiln i : M
| !
5| g - i
! Dipl.-Ing. W, Niilke i i

G
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MDS-C1-V1/V2 series

2% MITSUBISHI

MITELBE ELECTRIG CORPORSTION
PR WO
Td2 A DA bATAR 5-CHOML

HIGARH-SUL BNAE0YA, 48170 LA
Peaoin: JOS2 | F29-2101

DECLARATION OF CONFORMITY
(According to Low Voltage Directlva 72/23/EEC)
(as last amended by EEC Diractive 93/68/EEC )

We hereby state that the following products are in comformity with Low Voltage
Dhrective T223EEC and 9368/ EEC.
This is supported by product tests of the following standards.

Deacription : Servo Drive Unit
Type : MDS-C1-V1 Series
MDS-C1-YV2 Series

Manufactured by : MITSURISHI ELECTRIC CORPORATION NAGOYA WORKS
Address : 1-14 Yada-Minami 6 Chome, Higashi-Ku, Nagova, 4618670, Japan

Standard(s) : EN5017&

Year of CE marking : 2000

MITSUBISHI ELECTRIC CORPORATION
MHAGOYA WORKS

Issued by : /II“F'
NAGOYA, 27/ October, 2000 I
Taoshic Yoshida
Managhs
Numerical Control Syatern Department

BHNP-B3240-008-*

A8 -4



Appendix 8. EC Declaration of conformity

~LL i

R

| Prilfeeichen Test Mark

Zertifikat

Tertifikat Nr. Certificare Mo, Blalt Page
R 2-50005415 ool

Certificate

Ihr Zeichen Cliens Referemce

Genchmigungsinhaber License Holder
Miteubishi Electric Corp.
Nagoya Worka

5-1-14 Yada-Minami, Higashi-ku
HNAGOYR-S8HT, AICHI 461-8&70
JAPAN

Lnser Zeichen Owr Reference
M.E. Zo-MWE- 02052303 001

Ausstel lungsdatum
28.09.2001

Fertigunpssiiifie Manufiuring Plan
Mitgubighi Electric Corp.
Hagoya Works

5-1-14 Yada-Minami, Higashi-ku
NAGOYA-SHI, AICHI 481-8670
JABAN

™R

BALMAT

aEPrlFT

ey APPFRCVEDR
Brmial Rfutp

Certified Product (Product Idenrificarion)

(reprifn ﬂiﬂ;}?ﬂﬂd ace, o
ZN 50178:1997

R e

License Fee - Unlt

Steuergerdt £0r Stellmotorsn AC Serve Drive Unit

Type Designationm : MDS-CL-Vl-x
MDE-CL-V2-x

; Rated Voltages

| Rated Currentas
Protection Class
tutput Voltage
tutput Current :
Mhmbient Tewsperature : 4 SLED

Overvoltage Category @ II
Pollution Degres : 2

®x = [(pes table 1 of Appendix 1 and 1.1)
: DD RT0-311V and
RO 20OV, SOHE J AC Z00-Z30V, 60HZ
{sea Appendix
1

JAC 185V, 0 - I40Hz
(per Appendix 1 or 1.1}

whe =L

or 1.1}

' | Remarks: Input- and gutput power circuits, which are

connected directly, provide protective separation
to pignal sircuita.  Protection agafiner electrical
Bhock has to be maintained by building-in,

The unikt muat be installed in accordance w
manufacturer'sa apecifigacicns.

ANLAGE (Appendix}: 1, 1.1

Diem Zerifikar Negd werere - und Zevrifiz T
Diar Frodukr enmsprickd ﬁw??.dﬁwﬁnn;:wg

il e
rh!uuﬁuid:r
This cerficare Ir based on owr Teming and Cembfcarion Regu

ST above-mdatiosed-reguirgments, the prodacian i sebied! fo farveillance,

TUV Rheinland Product Safety GmbH, Am Graven Stein, D-S1105 Kiln

14

ieraacis. W iy ifizicrungsstelle

()55

Dipl.Ing, W. Nidke
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Appendix 8. EC Declaration of conformity

MDS-C1- SP/SPH/SPM/SPX series

MITELBMSH DLECTRIC

é MITSUBISHI

MAQTYE WORKD

114 D bAoA S=CHIOME,
FIGASH- KL SAGOYA d4)-Ama kPR
Priona:iE2E F-211

DECLARATION OF CONFORMITY
{According to Low Voltage Directive 72/23/EEC)
(as last amended by EEC Directlve 83/68/EEC )

We hereby state that the following products are in conformity with Low Voltage
Directive T2EZFEEC and 83/G8EEC.
This is supported by product tests of the following standards.

Description : Spindle Drive Unit
Type : MDS-C1-8P / SPH / SPM / SPX Series

Manufactured by : MITSUBISHI ELECTRIC CORPORATION NAGOYA WORKS
Address : 1'14 Yada-Minami 5-Chome, Higashi-Ku, Nagoya, 461-8670, Japan

Standard(s) : ENS017S

Year of CE marking : 2000

MITSUBISHI ELECTRIC CORPORATION

NAGOYA WORKS
Iasued by : /f
NAGOYA, 27 / October, 2000 i —
Toshio Yoshlda
Manager

Mumerical Control System Department

ENP-Bag40-007-*
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Appendix 8. EC Declaration of conformity

RE B

1=
s

e L

S -

Sl

ks

AR

T

| TUV Riseinland Product Safety GmbH, Am Grauen Steln, D-51105 Kiln 4) M

Zertifikat Certificate

L]
Zertilikat Nr. Certfflcare Mo, Blatt Page TUV
R 2-50005422 000t —
Ihr Zelchen Clienr Reference Unser Zeichen Chr Beference Ausstellungsdatum fﬂ:’e’:’{*‘m‘b{,{ﬁ’;

| M.E. Z0-MWE- 020462303 001 28.059.2001 y

Cenchmigungsinhaber License Halder Fertignngsstatte Manuforuring Plans
Mitgubishi Electriec Corp. Miktsubishi Electrie Corp.
Nagoya Works Hagoya Works
£-1-14 Yada-Minami, Higashi-ku 5-1-14 ¥Yada-Minami, Higashi-ku
HASOYA-SHI, AICHI 481-8670 HASOYA-SHI, AICHI 461-8670
JRE, JREAN
Prifseichen Test Mark Gepriift nach Fesred ace. ro i

AN
i
EN 50178:1957

WALART .
T
Frai il

Beughal Bafwiy

Zertifizicrics Produkt (Geriteidentifikation) Lizenzentgelte - Einhelt

Certified Product (Prodrecs Tdertification) License Fee - Linit

Stevergerdt fir Stellmotoren AC Spindle Drive Unit

Type Designaticon @ MDS-C1-ZPy-x 5
¥ = blank or combination of H, X and M ]
X = {ge& hppendix 1) 3

Rated Voltages - BE 2T0-3141V and

AC 20OV, S0Hz / AC 200-230V, 60Hz

Rated Currents :  [(pes Appendix 1)

Bratection Class v I

Cutpuk Voltags v 3AC 200V, & - B3MHz

Gutput Curreat ' [see Appendix 1}

Ambient Temperature : 0 - 55°C

trerarvoltage Category @0 II

Pollubtion Degres 1o,2

Remarke: Input- and ouktput power circuics, which are
connecbed directly, provide protective separation
to signal circuite. Frotection against electrical
shock has to be maintained by building-in.
The unit must be installed in accordance wit
manufacturer's specificacicna.

MNLAGE (Appendix) :
Dem 2o, Wegt werere Praf aed Zemifo ToTdmNg sagraede.
Dar enfsprickd den 0.9, Agforderusges, aie Mersieilung wird dberachd. % o Lertifizierungssielle

This certifomte I bared on owr Testinp and Certffcmiion Regmiation. The prodact "'M!.H.
Julfifly abow-mentonnd-raquiraesat, Me prodacdan i sy o ursilecs.

i gty

Loy P —

i Dipl.-Ing. W. Milke ot
i, a s ot e o o o v e l
- T e R e Fhaddf i Bibidetonss b i
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Appendix 8. EC Declaration of conformity

B-AL series

MITSUBS I ELECTRIC

2= MITSUBISHI

MTBUSEH ELECTRIG CORPORATION

Fel & AL AR E=CHICHAE
HGASH-KL, MAGCA, 841 AkPS JARAK
Py one KEi) 7213118

DECLARATION OF CONFORMITY
{According to Low Voltage Directive 73/23/EEC)
(as last amended by EEC Directive 93/68/EEC )

We hereby atate that the following products are in conformity with Low Valtage
Directive TYEIWEEC and 9368EEC,
Thiz is supported by product tests of the following standavds.

T}q:m:ri.];i.il:ln : AQ Beackor
Type : BrAL <K Series, CH-AL [x]K Serica
[FAL-[x]K Series, DH-AL [x]E Serics
[x] can be 7.5, 11, 18.5, 30, 37, 45, 55 and 75,

Manufactured by : MITSUBISHI ELECTRIC CORPORATTION NAGOYA WORKS
Address : 1-14  Yada-Minami & Chome, Higashi-Ku, Magoya, 4618670, Japan

Standardis) : ENS0172: 1997

Year of CE marking : 2004
MITSURISHI ELECTRIC CORPORATION
MNAGOYA WORHKS

Tssuad by : i A s [EF-T TN
NAGOYA, 4/ Nevember, 2004 /s wtopmu Ko

Tautamu Kazama
Manager

Mumerical Control System Department

BNP-B3940-016-A
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Appendix 8. EC Declaration of conformity

Appendix 8-1-2 Electromagneic compatibility

MDS-C1-CV series

2 MITSUBISHI

RITELESSH] ELECTRG SOPORATION
WAGDYA, PORKE

14 AL AR B-SH OMIT
HEGAEHI-HLL MAGOMA, aui -850 JAPRN
P (080 ) Fa-am1

MANUFACTURERS DECLARATION
{Acconding to EMC Directlve 89/336/EEC)

Wea herchy state that the following component has been designed and
manufactured in aocordance with the follvwing transposed Harmonized European
Standards, and conform to these standards on condition that EMC Installation
Guidelines are met.

Component Deacription : Power Supply Unit
Type : MDS-C1-CV Series

Manufactured by : MITSUBISHI ELECTRIC CORPOBRATION NAGOYA WORKS
Address ¢ 1-14  Yada-Minami 5-Chome, Higashi-Ku, Nagoya, 461-8670, Japan

Standard{s) 1 ENGIS00-3 : 1996
[EMB0011: 100874 1: 1999]
[ENS1000-8-2: 1909)

Additional Information :

Please utilize the EMC Installation Guidalines (Document Number: BNP-BA5AZ-45)
Complianee of the installation is the responaibility of the installer, Since a
component of NC syatem is considered by the Eurcpean commiagion to be & complex
component, it cannot bear the CE mark. Component of NC system has no inherent
function for end wsers, and EMC performance iz only to be considered when placed
into servies as part of an apparatus,

Ineorporation :

The products listed above must not be put into service until the machinery into
which they have been incorpornted has been declared in conformity with the EMC
Dipective BM3IIGEEC.

MITSURISHI ELECTRIC CORPORATION
MNAGOYA WORKS

Tssuwed by //-'* Lﬂ * i
NAGOYA, 28 / May, 2001 o f 0D b
orhio Yorhida
Manager

MNumerical Control System Department

BMNP-B3806-020-4
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Appendix 8. EC Declaration of conformity

MDS-C1-V1/V2 series

2% MITSUBISHI

MITBUBIEH ELECTRIC CORPORETION
BLAGEN, WOFRCE

- WD R A S COE,
HIGASH-HL, NASOYA, 481 -BArs JaPsH
Pgyra? {1520 731-2101

MANUFACTURERS DECLARATION
(According to EMC Directive 88/336/EEC)

We hereby state that the following componant has been designed and
manufactured in aecordance with the following transpossd Harmonized Europens
Standards, and conform to these standards on condition that EMC Installation
Guidelines are met.

Component Deacription : Serve Drive Unit
Typa : MDS-C1-V1 Seriea
MDS-C1-VE Series

Manufactured by : MITSUBISHI ELECTRIC CORPORATION NAGOYA WORKS
Address @ 1-14 Yada-MMinami 5 Chome, Higashi-Ku, Nagoya, 461-8870, Japan

Standard(s) : ENG1800-3 1 1996
[ENS0011: 1998/A1: 1964]
[EN&1000-8-2: 19049]

Additional Information ©

Plense utilize the EMC Inatallation Guidelines (Document Number: BNP-B3582-45),
Compliance of the ingtallation is the responeibility of the installer. Sinee a
component of NC system ia considered by the Evropean commiesion to be a complex
component, it cannot bear the CE mark. Component of NC system has no inherent
function for end users, and EMC performance is enly to be considered when placed
into service as part of an apparatus,

Incorporation :

The products listed above must not be put into service until the machinery into
which they have been incorporated has been declared in conformity with the EMC
Directive 8W33GEEC.

MITSURISHI ELECTRIC CORPORATTON

NAGOYA WORES
|
1saued by : > DL‘\
NAGOYA, 28 / May, 2001 . /{: \1: P9 b R
Toshio Yoshida
Manager

Numerical Contral System Department

ENP-B3896-031-A
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Appendix 8. EC Declaration of conformity

MDS-DH-SP/SPH/SPM/SPX series

2 MITSUBISHI

BAITEUBIEH ELECTRIC CORPORATION

RGO, WD

-1 i Dk b AL B-C O

HEGAS IR0, MR, 451 -840 AR
P G T-am

MANUFACTURERS DECLARATION
(According to EMC Directive 88/336/EEC)

We hereby state that the following component has been designed and
manufectured in accordance with the following tranapossd Harmonized European
Standards, and conform to these standards on condition that EMC Installation
Guidelines are met,

Component Description | Spindle Dreive Unit
Type : MDS-C1-8F / SPH / 5PM / SPX Series

Munufactured by : MITSUBISHI ELECTRIC CORPORATION NAGOYA WORKS
Addresa : 1-14 Yada-Minami 5 Chome, Higashi-Ka, Nagoya, 461-8670, Japan

Btandard(e} :  ENG1800-3 1 1996
[ENGOD11: 1993/41: 1999]
[ENB1000-6-2: 18458]

Additional Information :

Flease utilize the EMC Installation Guidelines (Document Mumber: BNP-BaGAZ-46).
Complinnee of the installation is the responsibility of the installer. Since &
component of NC eyetem 18 considered by the European commisaion to be a complex
component, it cannot bear the CE mark. Component of NC system has no inherent
functien for end ueers, and EMC performance in only to be considered when placed
into service as part of an apparatus,

Ineorporation @

The products listed above must not be put into service until the machinery into
which they have been incorporated has been declared in conformity with the EMC
Directive 8R336/EEC,

MITSURBISHI ELECTRIC CORPORATION
NAGOYA WORKS

lasued by : ./[_ e & [-_,\"'t ,L,‘v

NAGOYA, 29/ May, 2001 I @ )

nshio Yashida
Manager

Mumerical Control System Department

BNP-BI3RSG-030-A

A8 -11



Appendix 9. Instruction Manual for Compliance with
UL/c-UL Standard

Appendix 9 Instruction Manual for Compliance with UL/c-UL Standard...............ccccevveenee. A9-2

A9 -1



Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

Instruction Manual for Compliance with UL/c-UL Standard

The instruction of UL/c-UL listed products is described in this manual.

The descriptions of this manual are conditions to meet the UL/c-UL standard for the UL/c-UL listed
products. To obtain the best performance, be sure to read this manual carefully before use.

To ensure proper use, be sure to read specification manual, connection manual and maintenance
manual carefully for each product before use.

. UL/c-UL listed products

[CNC system]

Unit name
NC control panel

Unit part number
FCU6-MU [*1]-[*2], FCU6-MA [*1]-[*2]
FCU6-DU [*39][*40], FCUB-YZ [*39][*40]
FCUA-LD [*41], FCUA-CT [*41], FCUA-CR [*41]
FCUB-YZ [*39][*40], FCUB-TZ [*39][*40]
FCUB-KBO [*42], FCUA-KB [*42]

Display unit
Keyboard unit

Base I/O unit FCU6-DX [*3], HR377, HR378, HR353
Remote I/O unit FCUA-DX [*4]
1/0 module HR357, HR371, QY231

[AC servo/spindle system]

Unit name Unit part number

Power supply unit

MDS-B-CVE- [*5], MDS-C1-CV-[*5]

Servo drive unit

MDS-B-V1- [*6], MDS-B-V14- [*6], MDS-C1-V1- [*6]
MDS-B-V2- [*7], MDS-B-V24- [*7], MDS-C1-V2- [*7]
MDS-B-SVJ2- [*8]

Spindle drive unit

MDS-B-SP [*38]-[*9], MDS-C1-SP [*38]-[*9]

Option unit

MDS-B-PJEX

Battery unit

FCU6-BT4D1

HA-FF [*10]*11][*12][*13][*14][*15][*16][*17][*18][*19]
HC-MF [*10][*11][*12][*13][*14][*15][*16][*17][*18][*19]
HC-SF [*10][*11][*12][*13][*14][*15][*16][*17][*18][*19]
HC-RF [*10][*11][*12][*13][*14][*15][*16][*17][*18][*19]
HC [*20][*11][*21][*14][*22]-[23][*24]

SJ [*25][*26][*27]-[*28][*29][*30][*31]-[*32]

SJ [*33][*26][*28][*34][*35][*36][*37][*31]

Suffixes listed below may be attached to the above part numbers at portions marked with [*]. For details regarding specifications,
see the specification manuals for each product.

*1] 011, 013, 021, 031, 032, 515, 516, 517, 535, 536

*2] 12,23

*3] 210, 211, 220, 221, 310, 311, 320, 321, 330, 331, 340, 341, 350, 351, 410, 411, 420, 421, 430, 431, 440, 441, 450, 451

*4] 100, 101, 110, 111, 120, 121, 130, 131, 140, 141

*5] 37,55, 75, 110, 150, 185, 220, 260, 300, 370,(450, 550: Only MDS-B Series)

*6] 01, 03, 05, 10, 20, 35, 45S, 45, 70, 90, 110, 150

[*7] 0101, 0301, 0303, 0501, 0503, 0505, 1003, 1005, 1010, 2010, 2020, 3510S, 3510, 3520S, 3520, 3535, 4520, 4535, 4545
7035, 7045, 7070S, 7070

*g] 01, 03, 04, 06, 07, 10, 20

9] 04, 075, 15, 22, 37, 55, 75, 110, 150, 185, 220, 260, 300, 370, (450,550:0nly MDS-B Series)

Servo motor

Spindle Motor

*10] 05, 1, 2, 3, 4,5, 6, 7, 8, 10, 12, 15, 20, 30, 35

*11] 1,2,3 *12] None, C

*13] None, P, N, I, E *14] None, B

*15] None, Gn, GnH (n = serial number) *16] None, K, D, X, T

*17] None, Wn (n = serial number) *18] None, UL, UE

*19] None, Sn (n = serial number) *20] 5, 10, 15, 20, 35, 45, 70
*21] None, R *22]S, T

*23] E, A *24] 1, 2, 33,42,51

*25] NL, PF, PL, V, VL *26] None, K

*27] None, S *28] Two digits decimal two digits
*29] 01 - 99 *30] None, F, G, Y, Z

*31] None, M *32] None, S01 - S99

*33] None, N, P *34] A, B, L, M, N, X

*35] None, 1-9,A-F *36] None, D, H, P, Z

*37] None, B, C, F, G, R *38] None, H, M, X, HX, MX
*39] T,C, N *40] 31, 32, 33, 34, 35, 36
*41] 10, 100, 120 *42] 05, 06, 10, 13, 14, 20, 30
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Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

2. Operation surrounding air ambient temperature

The recognized operation ambient temperature of each units are as shown in the table below. The
recognized operation ambient temperatures are the same as an original product specification for all of
the units.

Classification Unit name Operation ambient
temperature
NC control panel 0 to 55°C
CNC system Base 1/O unit 0 to 55°C
Remote I/O unit 0 to 55°C
1/0 module 0 to 55°C
Power supply unit 0 to 55°C
AC Servo drive unit 0 to 55°C
servo/spindle | Spindle drive unit 0to 55°C
system Option unit, Battery unit 0 to 55°C
Servo motor, Spindle Motor 0 to 40°C

3. Notes for CNC system

3.1 Selection of external power supply unit
An UL recognized 24Vdc output power supply unit should be used to CNC system.

The “PD25” power supply unit provided by Mitsubishi will be changed to UL recognized product since
September 2000.

4. Notes for AC servo/spindle system

4.1 General Precaution
It takes 10 minutes to discharge the bus capacitor.

When starting wiring or inspection, shut the power off and wait for more than 15 minutes to avoid a
hazard of electrical shock.

4.2 Installation
MDS-B/C1 Series have been approved as the products, which have been installed in the electrical
enclosure. The minimum enclosure size is based on 150 percent of each MDS-B/C1 unit combination.

And also, design the enclosure so that the ambient temperature in the enclosure is 55°C (131°F) or less,
refer to the manual book

4.3 Short-circuit ratings

Suitable for use in a circuit capable of delivering, it is not more than 5kA rms symmetrical amperes.
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Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

4.4 Peripheral devices

To comply with UL/c-UL Standard, use the peripheral devices, which conform to the corresponding
standard.

e Circuit Breaker, Fuses, Magnetic Contactor and AC Reactor

Applicable power | .. . Fuse Magnetic AC Reactor
- Circuit Breaker

supply unit Class K5 |contactor (AC3)| BKO-NC6851-
MDS-B-CVE-37
MDS-C1-CV-37 NF50 40A 70A S-N25 H11 (B-AL-7.5K)
MDS-B-CVE-55
MDS-C1-CV-55 NF50 40A 100A S-N25 H11 (B-AL-7.5K)
MDS-B-CVE-75
MDS-C1-CV-75 NF50 40A 100A S-N25 H11 (B-AL-7.5K)
MDS-B-CVE-110
MDS-C1-CV-110 NF50 50A 100A S-N35 H12 (B-AL-11K)
MDS-B-CVE-150
MDS-C1-CV-150 NF100 100A 200A S-N50 H13 (B-AL-18.5K)
MDS-B-CVE-185
MDS-C1-CV-185 NF100 100A 200A S-N50 H13 (B-AL-18.5K)
MDS-B-CVE-220
MDS-C1-CV-220 NF225 150A 200A S-N80 H14 (B-AL-30K)
MDS-B-CVE-260
MDS-C1-CV-260 NF225 150A 300A S-N80 H14 (B-AL-30K)
MDS-B-CVE-300
MDS-C1-CV-300 NF225 150A 300A S-N80 H14 (B-AL-30K)
MDS-B-CVE-370
MDS-C1-CV-370 NF225 175A 300A S-N150 H15 (B-AL-37K)
MDS-B-CVE-450 NF225 200A S-N150 H16 (B-AL-45K)
MDS-B-CVE-550 NF400 300A S-N180 H17 (B-AL-55K)

e Circuit Breaker for spindle motor Fan

Select the Circuit Breaker by doubling the spindle motor fan rated.
A rush current that is approximately double the rated current will flow, when the fan is started.

<Notice>

e For installation in United States, branch circuit protection must be provided in accordance
with the National Electrical Code and any applicable local codes.

e Forinstallation in Canada, branch circuit protection must be provided in accordance with
the Canadian Electrical Code and any applicable provincial codes.

4.5 Flange of servo motor

Mount the servomotor on a flange, which has the following size or produces an equivalent or higher heat
dissipation effect:

Flange size Servo Motor

(mm) HcO HC-RFO | Hc-mFO | HA-FFO Hc-sFO
150x150x6 Under 100W | Under 100W -
250X250X6 200W 200,300W
250x250x12 | 0.5 to 1.5kW [ 1.0 to 2.0kW | 400w 400,600W | 0.5 to 1.5kW
300x300X12 750W
300x300%20 | 2.0 to 7.0kW 2.0 to 7.0kW

4.6 Motor Over Load Protection
Servo drive unit MDS-B-V1/2/14/24 Series and MDS-C1-V1/2 series and spindle drive unit MDS-B-SP

and MDS-C1-SP series have each solid-state motor over load protection.
When adjusting the level of motor over load, set the parameter as follows.
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Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

4.6.1 MDS-B-V1/2/14/24, MDS-C1-V1/2 Series

Parameter | Parameter | Parameter Setting Procedure St.andard Setting
No. Abbr. Name Setting Value| Range
SV021 OLT Overload Set the time constant for overload 60s 1 to 300s
Time constant |detection. (Unit: 1 second.)
SV022 OLL Overload Set the overload current detection level 150% 1 to 500%
Detection level |with a percentage (%) of the stall rating.
4.6.2 MDS-B-SP, MDS-C1-SP Series
Parameter | Parameter Parameter Setting Procedure St‘andard Setting
No. Abbr. Name Setting Value| Range
SP063 OLT Overload Set the time constant for overload 60s 0 to 1000s
Time constant |detection. (Unit: 1 second.)
SP064 OLL Overload Set the overload current detection level 110% 1 to 200%
Detection level |with a percentage (%) of the rating.

4.7 Field Wiring Reference Table for Input and Output

Use the UL-approved Round Crimping Terminals to wire the input and output terminals

Series.

Crimp the terminals with the crimping tool recommended by the terminal manufacturer.
Following described crimping terminals and tools type are examples of Japan Solderless Terminal Mfg.

Co., Ltd.

4.7.1 Power Supply Unit (MDS-B-CVE, MDS-C1-CV Series)

Capacity [kW] 3.7t07.5 |11.0t0 18.5|22.0 to 37.0 45.0 | 55.0
P, N
(L+, L2) M6 M6 M6 M6, M10
Screw Torque | 1) 350 | 49.6/5.6 | 49.6/5.6 49.6/5.6, 177/20
[Ibin/ N m]
Terminal L11, L21, MC1 M4 M4 M4 M4 M4
. (RO, SO)
Screw Size S T
crew 10Tque |47 420 | 14216 | 142116 | 14216 | 14.6/16
[Ibin/ N m]
L1,L2,L3 M4 M5 M8 M8 M10
Screw Torque | 1) 6116 | 29.8/3.37 |117.2/13.2 | 117.2132 | 177120
[Ibin/ N m]
P, N (L+ L-)
Capacity [kW] 3.7,55 7.5 11.0 15.0 18.5, 22.0
Wire Size (AWG) #10/60°C | #8/60°C | #4/60°C | #4/60°C #3/60°C
/Temp Rating Note 1 | #12/75°C | #10/75°C | #8/75°C | #4/75°C #4/75°C
Crimping Terminals R5.5-6 R8-6 R22-6 R22-6
Type R5.5-6 R8-6
L YHT-8S | YPT-60
Tools Type | YHT-221 YPT-
Crimping Tools Type 0 ViT-5510 TYHT 88 60
Capacity [kW] 26.0 30.0 37.0 450 | 550
Wire Size (AWG) #1/60°C o o~ | The bus bar is attached
/Temp Rating Note 1 | #3/75°C HLITSC | #1/0/75°C to the product.
Crimping Terminals 38-S6 38-S6 L330T
Type R22-6 459-12
Crimping Tools Type YPT-60 Y\E(IT:?O
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Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

L11, L21 (RO, SO), MC1

Capacity [kW] 3.7 to 55.0
Wire Size (AWG) #14/ 60°C
/Temp Rating Note 1 #14/ 75°C
Crimping Terminals V2-4
Type
Crimping Tools Type YNT-1614
L1, L2,L3
Capacity [kwW] 3.7 5.5 7.5 11.0 15.0 18.5
Wire Size (AWG) #10/60°C | #10/60°C #4/60°C | #3/60°C
. #10/75°C #3/75°C
/Temp Rating Note 1 #12/75°C | #10/75°C #4/75°C | #4/75°C
Crimping Terminals 5.5.54 L300T 459-23
Type
Crimping Tools Type YHT-2210 YPT-60
Earth Wire Size #10/60°C | #10/60°C #4/60°C | #3/60°C
#10/75°C #3/75°C
(AWG) #10/75°C | #10/75°C #4/75°C | #4/75°C
Capacity [kW] 22.0 26.0 30.0 37.0 45.0 55.0
Wire Size (AWG) #1/60°C [ #1/0/60°C . o #2/0 #3/0
/Temp Rating Note 1 #2/75°C | #1/75°C HLTSC | 1/0/75°C [75°C [75°C
N . L330T
Crimping Terminals 38.58 | 459-12 | 3s-ss | L30T 708 | R80-10
Type 459-12
38-S8
YET300
Crimping Tools Type YPT-60 YF-1 YPT-60 YEESO YTP-150
YPT-60
Earth Wire Size #3/60°C | #1/60°C #1/0
#3/75°C | 1/75°C | #1/75°C
(AWG) #3/75°C | #3/75°C [75°C

4.7.2 Servo Drive Unit (MDS-B-V1/2/14/24, MDS-C1-V1/2 Series)

AXis 1-axis (V1, V14) 2-axes (V2, V24)
Capacity [kW] 0.1t03.5|4.5t09.0 ?é% 0.1+0.1to 7.0+7.0
P, N
(Lt 1Y) M6 M6 M6 M6
Screw
Torque 44.3/5.0 | 44.3/5.0 | 44.3/5.0 44.3/5.0
[Ibin/ N m]
Terminal L11, 121 M4 M4 M4 M4
(RO, S0)
Screw
Size Screw
Torque 17.4/2.0 | 17.4/2.0 | 17.4/2.0 17.4/2.0
[Ib in/ N m]
U, V,w M4 M5 M8 M4
Screw
Torque 14.6/1.6 | 28.6/3.2 |117.2/13.2 14.6/1.6
[Ib in/ N m]
P, N (L+, L-)

Wire size depends on the Power Supply Unit (MDS-B-CVE, MDS-C1-CV Series).

L11, L21 (RO, SO)

Capacity [kW] 0.1to 15.0
Wire Size (AWG) #14/ 60°C
/Temp Rating Note 1 #14/ 75°C
Crimping Terminals v2-4
Type
Crimping Tools Type YNT-1614
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Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

u,Vv,w
Capacity [kW] 0.1t0 1.0 2.0 3.5 4.5
Wire Size (AWG) #14/60°C | #10/60°C | #8/60°C | #8/60°C
/Temp Rating Note 1 | #14/75°C | #14/75°C | #10/75°C | #10/75°C
I . R5.5-4 8-4 RE-5
Crimping Terminals R2-4 (8-4)
Type R5.5-5
T2-4 R5.5-4 (R5.5-2)
. YHT-8S
Crimping Tools Type YHT-2210
'mping P VHT-2210
Earth wire Size #14/60°C | #10/60°C | #8/60°C | #8/60°C
(AWG) #14/75°C | #12/75°C | #10/75°C | #10/75°C
Capacity [kW] 7.0 9.0 11.0 15.0
Wire Size (AWG) #8/60°C | #8/60°C | #4/60°C | #2/60°C
/Temp Rating Note 1 | #8/75°C | #8/75°C | #4/75°C | #3/75°C
Crimping Terminals R8-5
Type (8-4) R8-5 R22-8 R38-8
Crimping Tools Type YHT-8S YPT-60
Earth Wire Size #8/60°C | #8/60°C | #4/60°C | #3/60°C
(AWG) #8/75°C | #8/75°C | #4/75°C | #3/75°C

4.7.3 Spindle Drive Unit (MDS-B-SP, MDS-C1-SP Series)

Capacity [kW] 0.4~3.7 | 5.5~18.5 [22.0~30.0| 37.0 45.0/55.0
P, N
(Lt 1Y) M6 M6 M6 M10 M10
Screw
Torque 44.3/5.0 | 44.3/5.0 | 44.3/5.0 (234.3/26.5| 177/20
[Ibin/ N m]
Terminal L11, 121 M4 M4 M4 M4 M4
(RO, S0)
Screw
Size Screw
Torque 17.4/2.0 | 17.4/2.0 | 17.4/2.0 | 17.4/2.0 | 17.2/2.0
[Ibin/ N m]
U, V,w M4 M5 M8 M8 M10
Screw
Torque 14.6/1.6 | 28.6/3.2 [117.2/13.2| 88.5/10.0| 177/20
[Ibin/ N m]
P, N (L+, L-)

Wire size depends on the Power Supply Unit (MDS-B-CVE, MDS-C1-CV Series).

L11, L21 (RO, SO)

Capacity [kW] 0.4~55.0
Wire Size (AWG) #14/60°C
/Temp Rating Note 1 #14/75°C
Crimping Terminals V2-4
Type
Crimping Tools Type YNT-1614
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Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

u,Vv,w

Capacity [kW] | 0.4,0.75 | 15 |2.2,3.7 55 75 11.0 15.0
Wire Size (AWG)| #14/60°C #10/60°C #10/60°C | #8/60°C | #8/60°C | #4/60°C
gg{gq Ratng | 414/750c #14/75°C #12/75°C | #10/75°C | #8/75°C | #4/75°C
Crimping 5.5-S4 | R5.5-4 R8-5 L330T
Terminals Type R2-4 R2-4 R55-5 R5.5-5 R8-5 459-23
Crimping Tools YHT-2210 YHT-8S | yhrss | vPT-60
Type YHT-2210
Earth Wire Size | #14/60°C #11/60°C #10/60°C | #8/60°C | #8/60°C | #4 /60°C
(AWG) #14/75°C #14/75°C #10/75°C | #10/75°C | #8/75°C | #4 [75°C

Capacity [KW] 185 220 | 26.0 30.0 37.0 45.0 55.0
)/}/g:; Sléitgﬁwe) S L L, wrsec | suomsec | F0 #410

PRENG | warzsec | #arrsec | #2r75°C 75°C 175°C
Note 1
Crimpin 22-S6
ping L330T R38-8 R60-8 70-10 | R100-10
Terminals Type
459-23
Crimping Tools YET300
Type YPT-60 Ve YPT-150
Earth Wire Size | #3/60°C #3/60°C #3/0
#375°C | #175°C | #175°C

(AWG) #4/75°C #3/75°C 175°C

Note 1: 60°C: Polyvinyl chloride insulated wires (V)

75°C: Grade heat-resistant polyvinyl chloride insulated wires (HIV)
Use copper wire only.
Above listed wire are for use in the electric cabinet on machine or equipment.

A9 -8



Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

4.8 Spindle Drive / Motor Combinations

Following combinations are the Standard combinations

Rating Output (kW)
Of Applicable Spindle Motor
Drive Unit Note: 1 R ;
SJ-() Se”‘?s SJ-N Series
SJ-VIVL Series )
X SJ-NL Series
Note: 2
MDS-B-SP []-04 0.2
MDS-C1-SP [J-04 '
MDS-B-SP [J-075 0.75
MDS-C1-SP []-075 '
MDS-B -SP [J-15 15
MDS-C1-SP [J-15 '
MDS-B —SP []-22
MDS-C1-SP [J-22 22 22
MDS-B —SP [J-37
MDS-C1-SP [J-37 3.7 3.7
MDS-B-SP []-55
MDS-C1-SP []-55 55 55
MDS-B-SP []-75 55 75
MSD-C1-SP [J-75 7.5 '
MDS-B-SP [-110 ?g 1
MDS-C1-SP []-110 1'1
MDS-B-SP [J-150 7115
MDS-C1-SP []-150 15
MDS-B-SP []-185 ié
MDS-C1-SP []-185 185
11
MDS-B-SP []-220 15
MDS-C1-SP []-220 18.5
22
11
MDS-B-SP []-260 1]{355
MDS-C1-SP []-260 2
26
15
MDS-B-SP []-300 1;25
MDS-C1-SP []-300 26
30
15
18.5
MDS-B-SP [] -370 gg
30
37
22
26
MDS-B-SP [] -450 30
37
45
30
MDS-B-SP [] -550 p
55

Notel: [] can be H, M, X, HX, MX or none.
Note2: Applicable unit depends on the range of power constant of motor.
Inquire of Mitsubishi about the detail of the combinations.
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Appendix 9. Instruction Manual for Compliance with UL/c-UL Standard

5. AC Servo/Spindle System Connection

From NC

Regarding the connection of NC,

MDS-C1-V1/V2 Series

MDS-B-V1/V2 Series MDS-C1-SP[H][M][X] Se.ries MDS-C1-CV Seri.es
MDS-B-V14/v24 Series  MPS-B-SPIH]MI[X] Series  MDS-B-CVE Series

see the NC manual book.

External Emergency Stop

Enclosure Side

CN1A CN1B CN1A CN1B 0
CN9 CN4 CN9 CN4 CN4
CN2LCN3L CN5 CN6 CN9 Battery Unit
or
CN2 CN3M CN7 CN8 Terminator A-TM
L+/L-
i {1 ]
A L11/121 9
0 LI LI
mci [
MU/MV/IMW
UNV/W CN23 L1/L2/L3
Luviw &3 — ]
MC
:l: MC
| Contactor Fuse or
Breaker
AC-L —eo—4¢
3 phase
AC reactor 200/220VAC
Circuit Breaker
N
O O—

Machine Side

|J-| Servo Motor
.

| [

Spindle Motor
1

0,

Servo Motor
(]

Encoder

A9 -10

Encoder FAN
Encoder and

Thermal Protection



Appendix 10. Compliance with China Compulsory
Product Certification (CCC Certification)

System
Appendix 10-1 Outline of China Compulsory Product Certification System ...........ccoocviiiieiieniininnnen. A10-2
Appendix 10-2 First Catalogue of Products subject to Compulsory Product Certification................... A10-2
Appendix 10-3 Precautions for Shipping ProduCts ... A10-3
Appendix 10-4 Application for EXeMPLION .........cooii i Al10-4
Appendix 10-5 Mitsubishi NC Product Subject to/Not Subject to CCC Certification ...............cooeuueeee. A10-5

Al0-1



Appendix 10. Compliance with China Compulsory Product Certification (CCC Certification) System

Appendix 10-1 Outline of China Compulsory Product Certification System

The Safety Certification enforced in China included the "CCIB Certification (certification system based
on the "Law of the People’s Republic of China on Import and Export Commodity Inspection” and
"Regulations on Implementation of the Import Commodities Subject to the Safety and Quality Licensing
System" enforced by the State Administration of Import and Export Commodity Inspection (SACI) on
import/export commodities, and the "CCEE Certification" (certification system based on "Product
Quality Certification Management Ordinance" set forth by the China Commission for Conformity
Certification of Electrical Equipment (CCEE) on commodities distributed through China.
CCIB Certification and CCEE Certification were merged when China joined WTO (November 2001),
and were replaced by the "China Compulsory Product Certification" (hereinafter, CCC Certification)
monitored by the State General Administration of Quality Supervision, Inspection and Quarantine
(AQSIQ) of the People's Republic of China.
The CCC Certification system was partially enforced from May 2002, and was fully enforced from May
2003. Target commodities which do not have CCC Certification cannot be imported to China or sold in
China. (Indication of the CCIB or CCEE mark has been eliminated from May 1, 2003.)

CCIB : China Commodity Inspection Bureau

CCEE: China Commission for Conformity Certification of Electrical Equipment

CCC : China Compulsory Certification

Appendix 10-2 First Catalogue of Products subject to Compulsory Product
Certification
The First Catalogue of Products subject to Compulsory Product Certification, covering 132 items (19

categories) based on the CCIB products (104 items), CCEE products (107 items) and CEMC products
(Compulsory EMC Certification products) was designated on December 3, 2001.

Class Product catalogue Class Product catalogue
1 Electric Wires and Cables (5 items) 5 Electric tools (16 items)
2 Switches, Installation protective and connection devices (6 items) 6 Welding machines (15 items)
3 Low-voltage Electrical Apparatus (9 items) Compulsory Certification 7 Household and similar (18 items)
Regulations electrical appliances
Circuit-breakers (including RCCB, RCBO, MCB) 8 Audio and video equipment (16 items)
Low-voltage switchers 9 Information technology (12 items)
(disconnectors, switch-disconnectors, and equipment
fuse-combination devices. 10 | Lighting apparatus (2 items)
11 | Telecommunication terminal (9 items)
equipment
Other protective equipment for circuits 12 | Motor vehicles and Safety (4 items)
(Current limiting devices, circuits protective Parts
devices, over current protective devices, 13 | Tyres (4 items)
thermal protectors, over Ioa}d relays, 14 | Safety Glasses (3 items)
low-voltage electromechanical contactors and - - -
motor starters) CNCA -01C -011: 200 15 | Agricultural Machinery (1 item)
NCA -01C -011: 1 -
Relays (36V < Voltage < 1000V) (Switch and Control 16 Late?< Produt.:ts (1 !tem)
Other switches Equipment) 17 | Medical Devices (7 items)
(Switches for appliances, vacuum switches, [ cNCA -01C -012: 2001 18 | Fire Fighting Equipment (3 items)
pressure switches, proximity switches, foot (Installation Protective 19 | Detectors for Intruder Alarm (1 item)
switches, thermal sensitive switches, hydraulic Equipment)
b A Hie A quip Systems
switches, push-button switches, position limit

switches, micro-gap switches, temperature
sensitive switches, travel switches,
change-over switches, auto-change-over
switches, knife switches)

Other devices
(contactors, motor starters, indicator lights,
auxiliary contact assemblies, master
controllers, A.C. Semiconductor motor
controllers and starters)

Earth leakage protectors

Fuses
Low-voltage switchgear CNCA-01C-010:2001
(Low-voltage
switchgear)
4 [ Small power motors (1 item) CNCA-01C-013:2001
(Note) (Small power motors)

(Note) When the servomotor or the spindle motor of which output is 1.1kW or less (at 1500 r/min) is used,
NC could have been considered as a small power motor. However, CQC (China Quality
Certification Center) judged it is not.
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Appendix 10. Compliance with China Compulsory Product Certification (CCC Certification) System

Appendix 10-3 Precautions for Shipping Products

As indicated in Appendix 10-2, NC products are not included in the First Catalogue of Products subject
to Compulsory Product Certification. However, the Customs Officer in China may judge that the product
is subject to CCC Certification just based on the HS Code."*®?

NC cannot be imported if its HS code is used for the product subject to CCC Certification. Thus, the
importer must_apply for a "Certification of Exemption” with CNCA.N*® ® Refer to Appendix 10-4.
Application for Exemption for details on applying for an exemption.

(Note 1) The First Catalogue of Products subject to Compulsory Product Certification (Target HS
Codes) can be confirmed at http://www.cgc.com.cn/Center/html/60gonggao.htm.

(Note 2) HS Code: Internationally unified code (up to 6 digits) assigned to each product and used for
customs.

(Note 3) CNCA: Certification and Accreditation Administration of People's Republic of China
(Management and monitoring of certification duties)
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Appendix 10. Compliance with China Compulsory Product Certification (CCC Certification) System

Appendix 10-4 Application for Exemption

Following "Announcement 8" issued by the Certification and Accreditation Administration of the
People's Republic of China (CNCA) in May 2002, a range of products for which application for CCC
Certification is not required or which are exempt from CCC marking has been approved for special
circumstances in production, export and management activities.

An application must be submitted together with materials which prove that the corresponding product
complies with the exemption conditions. Upon approval, a "Certification of Exemption" shall be issued.

<Range of products for which application is exempt>

Range of products not || (@) Items brought into China for the personal use by the foreign embassies, consulates, business
requiring application agencies and visitors

(Excluding products purchased from Service Company for Exporters)

(b) Products presented on a government-to-government basis, presents

(c) Exhibition products (products not for sale)

(d) Special purpose products (e.g., for military use)
Products not requiring application for CCC Certification are not required to be CCC marked or
certified.

Range of products for ||(e) Products imported or manufactured for research and development and testing purposes
which application is (f)  Products shipped into China for integration into other equipment destined for 100% re-export to a
exempted

destination outside of China

(g) Products for 100% export according to a foreign trade contract (Excluding when selling partially in
China or re-importing into China for sales)

(h) Components used for the evaluation of an imported product line

(i) The products imported or manufactured for the service (service and repairs) to the end-user. Or the
spare parts for the service (service and repairs) of discontinued products.

() Products imported or manufactured for research and development, testing or measurements

(k) Other special situations

The following documents must be prepared to apply for an exemption of the "Import Commodity Safety
and Quality License" and "CCC Certification".

(1) Formal Application

@)
®)

(4)
(®)
(6)
@)

(a)
(b)
(©)
(d)

(e)
(f)

Relevant introduction and description of the company.

The characteristics of the products to be exempted.

The reason for exemption and its evidence (ex. customs handbook).

The name, trademark, quantity, model and specification of the products to be exempted.
(Attach a detail listing of these items for a large quantity of products. When importing materials
for processing and repair equipments, submit a list of the importing materials for each month
and repair equipments.)

Guarantee for the safety of the products; self-declaration to be responsible for the safety during
the manufacturing and use.

To be responsible for the authenticity and legitimacy of the submitted documents. Commitment
to assist CNCA to investigate on the authenticity of the documents (When CNCA finds it
necessary to investigate on the authenticity of the documents.)

Business license of the company (Copy)

Product compliance declaration
Indicate which standard’s requirements the products comply with or submit a test report (Copy is
acceptable. The report can be prepared in a manufacturer’s laboratory either at home or overseas.)

Import license (Only if an import license is needed for this product. Copy is acceptable.)
Quota certificate (Only if a quota certificate is needed for this product. Copy is acceptable.)
Commercial contract (Copy is acceptable.)

If one of item (4), (5) or (6) cannot be provided, alternative documents, such as bill of lading, the
invoice, and other evidential documents must be submitted.
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Appendix 10. Compliance with China Compulsory Product Certification (CCC Certification) System

Appendix 10-5 Mitsubishi NC Product Subject to/Not Subject to CCC Certification

The state whether or not Mitsubishi NC products are subject to the CCC Certification is indicated below,
based on the "First Catalogue of Products subject to Compulsory Product Certification" issued by the
State General Administration of Quality Supervision, Inspection and Quarantine (AQSIQ) of the
People's Republic of China and the Certification and Accreditation Administration of the People's
Republic of China (CNCA) on July 1, 2002.

Judgment on whether or not subject to

Model China HS Code (Note 1) CCC Certification
Power supply unit 85044090 . T
Servo/spindle drive unit 85371010 Not subject to CCC Certification
. 85015100 . T
Servo/spindle 85015200 Not subject to CCC Certification

NC

Not subject to CCC Certification

Display unit

Not subject to CCC Certification

(Note 1) The China HS Code is determined by the customs officer when importing to China. The
above HS Codes are set based on the HS Codes used normally when exporting from Japan.
(Note 2) Reference IEC Standards are used as the actual IEC Standards may not match the GB
Standards in part depending on the model.

Whether or not the NC products are subject to CCC Certification was judged based on the following five

items.

(@) Announcement 33 (Issued by AQSIQ and CNCA in December 2001)
(b) HS Codes for the products subject to CCC Certification (Export Customs Codes)
* HS Codes are supplementary materials used to determine the applicable range. The applicable
range may not be determined only by these HS Codes.
(c) GB Standards (This is based on the IEC Conformity, so check the IEC. Note that some parts are

deviated.)

(d) Enforcement regulations, and products specified in applicable range of applicable standards within
(e) "Products Excluded from Compulsory Certification Catalogue" (Issued by CNCA, November 2003)

Reference

¢ Outline of China's New Certification System (CCC Mark for Electric Products), Japan Electrical

Manufacturers' Association

e Outline of China's New Certification System (CCC Mark for Electric Products) and Electric
Control Equipment, Nippon Electric Control Equipment Industries Association

Al10-5




Revision History

Date of revision

Manual No.

Revision details

May 2004

BNP-C3040B

First edition created.

Dec. 2004

BNP-C3040D

o C axis detector (OSE90K) was added.
¢ C axis detector (MBE9OK) was added.
e C axis detector (MHE90K) was added.
e Connector for motor brake: CNU20S(AWG14) was added.

¢ C axis detector (OSE90K,MBE90K,MHE90K,OSE90K with 1024p output)
cable was added.

e Power cables and connector sets for MDS-B-PJEX unit were added.
» Specifications for surge absorber selection was changed.

e Cable for external emergency stop was added.

¢ Selection of cable was added.

¢ Appendix 9 "Compliance with China Compulsory Product Certification (CCC
Certification) System” was added.

o Miswrite is corrected.

sep. 2004

BNP-C3040E

o DC connection bar specifications were added.

o Drive unit specifications list was revised.

¢ Selection of wire was revised.

 Protection fuse specifications were added.

e The section "EC Declaration of conformity" was added.
o Miswrite is corrected.




Global service network

NORTH AMERICA FA Center

North America FA Center (MITSUBISHI ELECTRIC AUTOMATION INC.)
lllinois CNC Service Center
500 CORPORATE WOODS PARKWAY, VERNON HILLS, IL. 60061, U.S.A.
TEL: +1-847-478-2500 (Se FAX: +1-847-478-2650 (Se
California CNC Service Center
5665 PLAZA DRIVE, CYPRESS, CA. 90630, U.S.A.
TEL: +1-714-220-4796 FAX: +1-714-229-3818
Georgia CNC Service Center
2810 PREMIERE PARKWAY SUITE 400, DULUTH, GA., 30097, U.S.A.
TEL: +1-678-258-4500 FAX: +1-678-258-4519
New Jersey CNC Service Center
200 COTTONTAIL LANE SOMERSET, NJ. 08873, U.S.A.
TEL: +1-732-560-4500 FAX: +1-732-560-4531
Kentucky CNC Service Satellite
8025 PRODUCTION DRIVE, FLORENCE, KY., 41042, U.S.A.
TEL: +1-859-342-1700 FAX: +1-859-342-1578
Michigan CNC Service Satellite
2545 38TH STREET, ALLEGAN, MI., 49010, U.S.A.
TEL: +1-847-478-2500 FAX: +1-269-673-4092
Ohio CNC Service Satellite
62 W. 500 S., ANDERSON, IN., 46013, U.S.A.
TEL: +1-847-478-2608 FAX: +1-847-478-2690
Texas CNC Service Satellite
1000, NOLEN DRIVE SUITE 200, GRAPEVINE, TX. 76051, U.S.A.
TEL: +1-817-251-7468 FAX: +1-817-416-1439
Canada CNC Service Center
4299 14TH AVENUE MARKHAM, ON. L3R 0J2, CANADA
TEL: +1-905-475-7728 FAX: +1-905-475-7935
Mexico CNC Service Center
MARIANO ESCOBEDO 69 TLALNEPANTLA, 54030 EDO. DE MEXICO
TEL: +52-55-9171-7662 FAX: +52-55-9171-7698
Monterrey CNC Service Satellite
ARGENTINA 3900, FRACC. LAS TORRES, MONTERREY, N.L., 64720, MEXICO
TEL: +52-81-8365-4171 FAX: +52-81-8365-4171
Brazil MITSUBISHI CNC Agent Service Center
(AUTOMOTION IND. COM. IMP. E EXP. LTDA.)
ACESSO JOSE SARTORELLI, KM 2.1 18550-000 BOITUVA — SP, BRAZIL
TEL: +55-15-3363-9900 FAX: +55-15-3363-9911

European FA Center (MITSUBISHI ELECTRIC EUROPE B.V.)
Germany CNC Service Center
GOTHAER STRASSE 8, 40880 RATINGEN, GERMANY
TEL: +49-2102-486-0 FAX:+49-2102486-591
South Germany CNC Service Center
KURZE STRASSE. 40, 70794 FILDERSTADT-BONLANDEN, GERMANY
TEL: +49-711-3270-010 FAX: +49-711-3270-0141
France CNC Service Center
25, BOULEVARD DES BOUVETS, 92741 NANTERRE CEDEX FRANCE
TEL: +33-1-41-02-83-13 FAX: +33-1-49-01-07-25
Lyon CNC Service Satellite

U.K CNC Service Center
TRAVELLERS LANE, HATFIELD, HERTFORDSHIRE, AL10 8XB, U.K.
TEL: +44-1707-282-846 FAX:-44-1707-278-992
Italy CNC Service Center
ZONA INDUSTRIALE VIA ARCHIMEDE 35 20041 AGRATE BRIANZA, MILANO ITALY
TEL: +39-039-60531-342 FAX: +39-039-6053-206
Spain CNC Service Satellite
CTRA. DE RUBI, 76-80 -APD0.420 08190 SAINT CUGAT DEL VALLES, BARCELONA SPAIN
TEL: +34-935-65-2236 :
Turkey MITSUBISHI CNC Agent Service Center
(GENEL TEKNIK SISTEMLER LTD. STI.)
DARULACEZE CAD. FAMAS IS MERKEZI A BLOCK NO.43 KAT2 80270 OKMEYDANI ISTANBUL,
TURKEY
TEL: +90-212-320-1640 FAX: +90-212-320-1649
Poland MITSUBISHI CNC Agent Service Center (MPL Technology Sp. z. 0. 0)
UL SLICZNA 34, 31-444 KRAKOW, POLAND
TEL: +48-12-632-28-85 FAX:
Wroclaw MITSUBISHI CNC Agent Service Satellite (MPL Technology Sp. z. 0. 0)
UL KOBIERZYCKA 23, 52-315 WROCLAW, POLAND
TEL: +48-71-333-77-53 FAX: +48-71-333-77-53
Czech MITSUBISHI CNC Agent Service Center
(AUTOCONT CONTROL SYSTEM S.R.O.
NEMOCNICNI 12, 702 00 OSTRAVA 2 CZECH REPUBLIC
TEL: +420-596-152-426 FAX: +420-596-152-112

EUROPEAN FA Center

CHINA FA Center

{ KOREAN FA Center
®
]

ASEAN FA Center
HONG KONG FA Center

TAIWAN FA Center

ASEAN FA Center (MITSUBISHI ELECTRIC ASIA PTE. LTD.)
Singapore CNC Service Center
307 ALEXANDRA ROAD #05-01/02 MITSUBISHI ELECTRIC BUILDING SINGAPORE 159943
TEL: +65-6473-2308 FAX: +65-6476-7439
Thailand MITSUBISHI CNC Agent Service Center (F. A. TECH CO., LTD)
898/19,20,21,22 S.V. CITY BUILDING OFFICE TOWER 1 FLOOR 12,14 RAMA IIl RD BANGPONGPANG,
YANNAWA, BANGKOK 10120. THAILAND
TEL: +66-2-682-6522 FAX: +66-2-682-6020
Malaysia MITSUBISHI CNC Agent Service Center
(FLEXIBLE AUTOMATION SYSTEM SDN. BHD.)
60, JALAN USJ 10/1B 47620 UEP SUBANG JAYA SELANGOR DARUL EHSAN MALAYSIA
TEL: +60-3-5631-7605 FAX: +60-3-5631-7636
JOHOR MITSUBISHI CNC Agent Service Satellite
(FLEXIBLE AUTOMATION SYSTEM SDN. BHD.)
NO. 16, JALAN SHAHBANDAR 1, TAMAN UNGKU TUN AMINAH, 81300 SKUDAI, JOHOR MALAYSIA
TEL: +60-7-557-8218 FAX: +60-7-557-3404
Indonesia MITSUBISHI CNC Agent Service Center
(PT. AUTOTEKNINDO SUMBER MAKMUR)
WISMA NUSANTARA 14TH FLOOR JL. M.H. THAMRIN 59, JAKARTA 10350 INDONESIA
TEL: +62-21-3917-144 FAX: +62-21-3917-164
India MITSUBISHI CNC Agent Service Center (MESSUNG SALES & SERVICES PVT. LTD.)
B-36FF, PAVANA INDUSTRIAL PREMISES M.1.D.C., BHOASRI PUNE 411026, INDIA
TEL: +91-20-2711-9484 FAX: +91-20-2712-8115
BANGALORE MITSUBISHI CNC Agent Service Satellite
(MESSUNG SALES & SERVICES PVT. LTD.)
S 615, 6TH FLOOR, MANIPAL CENTER, BANGALORE 560001, INDIA
TEL: +91-80-509-2119 FAX: +91-80-532-0480
Delhi MITSUBISHI CNC Agent Parts Center (MESSUNG SALES & SERVICES PVT. LTD.

1197, SECTOR 15 PART-2, OFF DELHI-JAIPUR HIGHWAY BEHIND 32ND MILESTONE GURGAON
122001, INDIA
TEL: +91-98-1024-8895 FAX:

Philippines MITSUBISHI CNC Agent Service Center
(FLEXIBLE AUTOMATION SYSTEM CORPORATION)
UNIT No.411, ALABAMG CORPORATE CENTER KM 25. WEST SERVICE ROAD SOUTH
SUPERHIGHWAY, ALABAMG MUNTINLUPA METRO MANILA, PHILIPPINES 1771
TEL: +63-2-807-2416 FAX: +63-2-807-2417
Vietnam MITSUBISHI CNC Agent Service Center (SA GIANG TECHNO CO., LTD)
47-49 HOANG SA ST. DAKAO WARD, DIST.1 HO CHI MINH CITY, VIETNAM
TEL: +84-8-910-4763 FAX: +84-8-910-2593

China FA Center (MITSUBISHI ELECTRIC AUTOMATION (SHANGHAI) LTD.)
China CNC Service Center
2/F., BLOCK 5 BLDG.AUTOMATION INSTRUMENTATION PLAZA, 103 CAOBAO RD.  SHANGHAI
200233, CHINA
TEL: +86-21-6120-0808
Shenyang CNC Service Center
TEL: +86-24-2397-0184
Beijing CNC Service Satellite
9/F, OFFICE TOWER1, HENDERSON CENTER, 18 JIANGUOMENNEI DAJIE, DONGCHENG DISTRICT,
BEIJING 100005, CHINA
TEL: +86-10-6518-8830 FAX: +86-10-6518-8030
China MITSUBISHI CNC Agent Service Center

(BENING JIAYOU HIGHTECH TECHNOLOGY DEVELOPMENT CO.)

RM 709, HIGH TECHNOLOGY BUILDING NO.229 NORTH SI HUAN ZHONG ROAD, HAIDIAN DISTRICT ,
BEIJING 100083, CHINA
TEL: +86-10-8288-3030
Tianjin CNC Service Satellite
RM909, TAIHONG TOWER, NO220 SHIZILIN STREET, HEBEI DISTRICT, TIANJIN, CHINA 300143
TEL: -86-22-2653-9090 FAX: +86-22-2635-9050
Shenzhen CNC Service Satellite
RMO02, UNIT A, 13/F, TIANAN NATIONAL TOWER, RENMING SOUTH ROAD, SHENZHEN, CHINA 518005
TEL: +86-755-2515-6691 FAX: +86-755-8218-4776
Changchun Service Satellite
TEL: +86-431-50214546
Hong Kong CNC Service Center
UNIT A, 25/F RYODEN INDUSTRIAL CENTRE, 26-38 TA CHUEN PING STREET, KWAI CHUNG, NEW
TERRITORIES, HONG KONG
TEL: +852-2619-8588

FAX: +86-21-6494-0178

FAX: +86-24-2397-0185

FAX: +86-10-6518-8030

FAX: +86-431-5021690

FAX: +852-2784-1323

Taiwan FA Center (MITSUBISHI ELECTRIC TAIWAN CO., LTD.)
Taichung CNC Service Center
NO.8-1, GONG YEH 16TH RD., TAICHUNG INDUSTIAL PARK TAICHUNG CITY, TAIWAN R.O.C.
TEL: +886-4-2359-0688 FAX: +886-4-2359-0689
Taipei CNC Service Satellite
TEL: +886-4-2359-0688
Tainan CNC Service Satellite
TEL: +886-4-2359-0688

FAX: +886-4-2359-0689

FAX: +886-4-2359-0689

Korean FA Center (MITSUBISHI ELECTRIC AUTOMATION KOREA CO., LTD.)
Korea CNC Service Center
DONGSEO GAME CHANNEL BLDG. 2F. 660-11, DEUNGCHON-DONG KANGSEO-KU SEOUL, 157-030
KOREA

TEL: +82-2-3660-9607 FAX: +82-2-3663-0475



Notice

Every effort has been made to keep up with software and hardware revisions in the
contents described in this manual. However, please understand that in some
unavoidable cases simultaneous revision is not possible.

Please contact your Mitsubishi Electric dealer with any questions or comments
regarding the use of this product.

Duplication Prohibited

This instruction manual may not be reproduced in any form, in part or in whole, without
written permission from Mitsubishi Electric Corporation.

© 2004-2005 MITSUBISHI ELECTRIC CORPORATION
ALL RIGHTS RESERVED
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