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Remarks : Instruction manual is available as an option as
Japanese version : DVOP3680 and
English version : DVOP3700
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Detalls of Features

.Easy to Handle, East to Use

MHigh-functionality Real-Time Auto-Gain Tuning (ote) BDIN-rail mounting unit (option)

o®(Offers real automatic gain tuning to low and high stiffness ®Easy to mount and easy to dismount.
machines with a combination of an adaptive filter.

®Supports the vertical axis application where the load torque is
different in rotational direction.

.Further Reduction of Vibration

B Adaptive filter (Note) B Notch filter (Note1)

eMakes the notch filter frequency automatically follow the machine ®1-channel notch filters are equipped in the driver independent from
resonance frequency in real-time auto-gain tuning. adaptive filter.

e®Suppression of "Judder" noise of the machine can be expected ®Each of 2 filters can set up frequency and notch width, and
which is caused by variation of the machines or resonance frequency in 1Hz unit.

frequency due to aging. Suppression of "Judder" noise of the machine which has multiple

resonance points can be expected.

Effect of notch filter

without notch filter with notch filter
Speed
(2000r/min/div)
Torque
(33.3%/div)
50ms/div 50ms/div

B Damping control (Notey)

®You can suppress vibration occurring at both starting and stopping in low stiffness machine, by manually setting up vibration frequency in 0.1Hz unit.
Note) Only applies to manual adjustment

Motor movement Machine movement
without damping control
actual speed (r/min) torque [%]
500 500 400
400 400 320
300 300 240
200 200 160
100 100 80
0 00
—-100 —100 -80
—200 —200 -160
=300 —300 —240
—400 =400 -320
=500 =500 —400
0.1 0.2 03 0.4 05 0.6 0.7 [s]
command speed (r/min) position deviaton [pulse]
with damping control

actual speed (r/min) torque (%]
500 20 400
400 16 320
300 12 240
200 8 160
100 480 (Notel)
0 00 Select at positioning action mode.
= —4 — . . - At high speed positioning mode (Pr02=0)

100 4 —80
o . . e 10 least vibration and Select either one of notch filter, damping control

no vibration at motor shaft fast response or high-functionality real-time auto- gain tuning.
300 —12 -240 Not possible to use them all at the same time.
—400 ~16 —320 Adaptive filter cannot be used.
=500 =20 —400
0.1 02 03 04 05 06 07 (s] - At high-functionality positioning mode (Pr02=1)
command spece (1) posiion deviaton [pulse] All of notch filter, damping control, high-functionality
real-time auto-gain tuning and adaptive filter can be

used at the same time.
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.Further Flexibility and Multiplicity

WIS = Detals 0 Features

B Console ©ption)

®You can set up parameters, copy and make a JOG run.
®Convenient for maintenance at site.

®Refer to Page E25, Options.

B Command control modes

®Offers 2 command modes, "Position control" and “Internal
velocity control".

®You can make a 4-speed running at preset values with parameter
at internal velocity control.

M inrush current suppressing function

®|nrush suppressing resistor is equipped in this driver, which
prevent the circuit breaker shutdown of the power supply caused
by inrush current at power-on.

®Prevents unintentional shutdown of the power supply circuit
breaker in multi axis application and does not give load to the
power line.

B Regeneration discharging function

®Discharges the regenerative energy with resistor, which energy is
generated while stopping the load with large moment of inertia, or
use in up-down operation, and is returned to the driver from the
motor.

®No regenerative resistor is installed in the driver.

®|t is highly recommended to install an external regenerative
resistor (option).

MBuilt-in dynamic brake

®You can select the dynamic brake action which short the servo
motor windings of U, V and W, at Servo-OFF, CW/CCW over-
travel inhibition, power shutdown and trip.

®You can select the action sequence set up depending on the
machine requirement.

B Setup support software

®\Vith the setup support software, "PANATERM ® " via RS232 /
RS485 communication port, you can monitor the running status of
the driver and set up parameters.
Note) Refer to page, F4 for setup support software.

B Key-way shaft and tapped shaft end

®East pulley attachment and easy maintenance

®Attache screw to the tapped shaft to prevent key or pulley from
being pulled out.

®\Vith the setup support software, "PANATERM®", you can monitor
the "Command speed”, "Actual speed”, "Torque",
deviation" and

BWave-form graphic function

"Positioning complete signal".

"Position

®Helps you to analyze the machine and shorten the setup time

*Note) Refer to page "F4" for setup support software.

BFrequency analyzing function

®You can confirm the response frequency characteristics of total
machine mechanism including the servo motor with the setup
support software, "PANATERM ® ",

®Helps you to analyze the machine and shorten the setup time.

*Note) Refer to page "F4" for setup support software.

B Torque limit switching function

®You can select 2 preset torque limit value from external input.

®Use this function for tension control or press-hold control.

M Conformity to CE and UL Standards

@

T us

Subject

Standard conformed

Motor

IEC60034-1

IEC60034-5 UL1004 CSA22.2 NO.100

Motor

driver

EN50178

UL508C

Conforms to Low-
Voltage Directives

EN55011

Radio Disturbance Characteristics of Industrial, Scientific and
Medical (ISM) Radio-Frequency Equipmentl

EN61000-6-2

Immunity for Industrial Environments

EC61000-4-2

Electrostatic Discharge Immunity Test

IEC61000-4-3

Radio Frequency Electromagnetic Field Immunity Test

IEC61000-4-4

Electric High-Speed Transition Phenomenon/Burst Immunity Test

IEC61000-4-5

Lightening Surge Immunity Test

IEC61000-4-6

High Frequency Conduction Immunity Test

IEC61000-4-11 Instantaneous Outage Immunity Test

Conforms to
references by EMC
Directives

IEC : International Electrotechnical Commission
EN : Europaischen Normen

EMC : Electromagnetic Compatibility

UL : Underwriters Laboratories

CSA : Canadian Standards Association
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Ifa;_ted I Rotary encoder Brake | Gear
Rated rotational
Motor series output ?'I\legid 2500PIr b17t|)itt / High UL/ICSA | Enclosure Features | Applications
kw speed) | . ansolute/ Holdin i
kw) (E/min)) incremental | incremental 9 | precision
MUMA
o
= 0.05- 0.4
GC) IP65 SMT machines
= 0.05 (Except shaft . Inserters
3000 Small capacity . »
% 0.1 (5000) O - | O |0 mm:ﬂzh"'e Ultra low inertia | High repetitive
= 0.2 positioning
@© 0.4 connector) application
: .
D
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MINAS E List of Specifications
Model Designation Model Designation

lServo Motor

M UMAGS5AZP 1 S x %
Symbol Type —‘7 Special specifications
Ultra low inertia Motor structure
MUMA (100W-400W) Design order - -
1 - Standard Shaft Holding brake Oil seal
’ Symbol Key-way, [ i : : K
Round conter 4 without| with | without| with
Motor rated output Voltage specifications i : L] ° :
Symbol | Rated output || Symbol |  Specifications — -
*Motor with oil seal is manufactured by order.
5A 50w 1 100v Round shaft is manufactured by order.
01 100W 2 200V
02 200w 2 100V/200V
04 400W common(50W only)

Rotary encoder specifications
Symbol Format Pulse counts | Resolution | Wires
P Incremental 2500P/r 10000 5

See page, E11 for motor specifications

B Motor with gear reducer

M UMAU O 1 1 P 3 1 N

J — Gear reduction ration, gear type
i Motor output
Symbol Type Symbol Gear ;gggctlon 100 200p EIV(\)/()) Gear type
MUMA Ultra low inertia
(100W-400W) 1N 1/5 [ J [ ] [ J
2N 19 ® | ® | @ |Forhighaccuracy

MotoriratedioUtput Voltage specifications 4N 1/25 o o o
Symbol | Rated output Symbol | Specifications Motor structure

01 100W 1 100V Shaft Holding brake

02 200W 2 200V Symbol ey way | without | with

04 400W 3 o [

4 (] [

Rotary encoder specifications
Symbol Format Pulse counts | Resolution | Wires

P Incremental 2500P/r 10000 5

See page, E16 for motor with gear reducer specifications

M Servo Driver

M KD E T1 3 10 P % x*

_|: Special specifications
Control mode
P: Pulse train
Frame symbol Power device Max. current rating Supply voltage specifications Current detector current rating
Symbol Frame Symbol | Power device Max. current rating Symbol Specifications Symbol |Current detector, current rating
MKDE |E series, K-frame T1 10A 1 Single phase, 100V 05 5A
MLDE |E series, L-frame T2 15A 2 Single phase, 200V 10 10A
3 3-phase, 200V
5 Single/3-phase,200V

See page, E20 for driver specifications
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Wl rl n g eX am p I e For details, reter to the Instruction Manual.

@®Wiring of main circuit

7

Console (DV0OP4420)

Circuit Breaker (NFB)
Protects the power lines.
Shuts off the circuit when overcurrent passes.

Setup support software
"PANATERM®"
(DVOP4460)

==
e \

Neteretere) \

Noise Filter (NF)
Prevents external noise from the power lines.
And reduces an effect of the noise generated by
the servo driver.

Magnetic Contactor (MC)
Turns on/off the main power of the servo driver.
Surge absorber to be used together with this.

s ) () awone N

/ PC communication cable
° 7 (DVOP1960)

s ),"
Reactor (L) ‘ _ m Connector for external equipment (DVOP0770)
Reduces harmonic current of the main power. or interface connector cable (DVOP0800)

Connector for power N x
Pin-5 and Pin-3 of CN POWER supply connection, TTT———

- Connect an external regenerative resistor (DVOP2870) \ % ) \\ [;‘HF' I‘:'EFQJ
N |

(option) between Pin-5 and B (Pin-3) of
connector, CN X5, when regenerative energy =
""\Qg R \ Controller

is large. (Refer to page, E31 for regenerative N\ A
resistor.) ( N
e P

[ Motor | to page E11
[ Driver | to page E20 2
L)

[ Option | to page E24

_ Regenerative Ground_(Earth)
| Recommended equipments | resistor

(option)

Brake cable

[ Parts customer to prepare |

Power supply for
brake DC24V

Table of Part Numbers and Options

2500P/r, Incremental
Power Output Rating/Spec. ) Dimensions Encoder cable Motor cable
supply (W) Motor Note) 1 (age) Driver (Frame symbol) Note) 2 Note) 2
Single 50 MUMABAZP1L ] E11 MKDET1105P E23 (K)
phase 100 MUMAO11P1[] E11 MKDET1110P E23 (K)
100V 200 MUMAO21P1[] E11 MLDET2110P E23 (L)
50 MUMASAZP1[] E13 MKDET1505P E23(K)
Single phase | 100 MUMAO12P1[] E13 MKDET1505P E23(K)
200V 200 MUMAO022P1[] E13 MLDET2210P E23(L)
400 MUMAO42P1[] E13 MLDET2510P Eaa() | MFECAO* *OEAM | MEMCAO *0AEB
50 MUMASAZP1[] E13 MKDET1505P E23(K)
100 MUMAO12P1[] E13 MKDET1505P E23(K)
3-phase =55 MUMAO22P 1] E13 MKDET1310P E23(K)
200v - 1 MLDET2510P L
400 MUMAO042P1 3 VILDET2310P E23 (L

Note 1. Motor model number suffix
S : Key way with center tap, without brake
T : Kew way with center tap, with brake
2.** represents cable length. For details, refer to page, E24
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MINAS E

BList of recommneded prripheral equipments

Motor . . ) .
Power Power capacity | Circuit breaker Noise filter Magnetic Contactor Wire diameter
supply Series | Output | (at rated output) [ (Rated current) (Contact Composition) | (L1, L2,L3,U,V and W)
. 50W 0.3kVA
Single BBC25 (5A) BMFT61041N
phase, 100W 0.4kVA (3P+1a)
100V 200W 0.5kVA BBC2101N (10A)
50W
Single 0-3kVA BBC25N (5A)
100w BMFT61542N . 2-0. 2
phase, | MUMA DVOP4160 (3P+12) 0 75m£‘WG(i885mm
200V 200W 0.5kVA
400W 0.9kVA BBC2101N (10A)
50W
0.3kVA
3-phase 100W BBC35N (5A) BMFT61042N
200v 200W 0.5kVA (3P+1a)
400W 0.9kVA BBC3101N (10A)

- Select the single and 3-phase common specifications corresponding to the power supplies.
- Circuit breaker and magnetic contactor listed are manufactured by Matsushita Electric Works.
To conform to EC Directives, install a circuit breaker which conforms to IEC and UL Standards (UL listed and @ marked) between noise filter and power supply.
- For details of the noise filters, refer to page E10.
<Remarks>
- Use a copper conductor cables with temperature rating of 60°C or higher for main power connector and ground terminal wiring.
Use a cable for ground with diameter of 2.0mm?2 (AWG14) or larger.

BMCarrying page

Options Part No. gggrg'ing
Instruction manual Japanese DVOP3680) —
English DVOP3700( —
Console DV0OP4420| E25
Setup support software, Japanese bvopadso| E2s
PANATERM ® English
RS232 communication cable (for connection with PC) | DVOP1960| E28
Interface cable DVOP0800| E28
Option Connector kit for motor and encoder DVOPO770| E27
Brake cable Regenerative Reactor N— Connector kit for external equipment DVOP3670| E26
Note) 2 resistor Connector kit for driver power supply DVOP2870| E26
DVOP227 Encoder cable MFECAQ * % 0EAM E25
DVOP2890 CAD® %0 -
DVOP228 Motor cable MFMCA AEB
Brake cable MFMCBO * % 0GET E25
Cable set (3m) (Note 3) DVOP37300 E25
MFMCBO * % 0GET DVOP4160 Cable set (5m) (Note 3) DVOP39200 E25
DVOP2891 DVOP220 DIN-rail unit DVOP3811 E30
Regenerative 100v 50Q 10W [DVOP2890 E£29
resistor 200V 100Q 10W [DVOP2891
DVOP227
100V
Reactor DVOP228 | E29
200V DVOP220
Noise filter DVOP4160| E10
Single phase 100V,200v | DVOP4190 10
Surge absorber 3-phase 200V |DVOP1450
Noise filter for signal wire DVOP1460| E10

Note) 3. Cable set (3m) contains,
1) Interface cable: DVOP0800
2) Encoder cable (3m) : MFECAOO30EAM
3) Motor cable (3m) : MFMCAO030AEB
4) Connector kit for driver power supply connection : DVOP2870
Cable set (3m) contains,
1) Interface cable: DVOP0800
2) Encoder cable (5m) : MFECAOO50EAM
3) Motor cable (5m) : MFMCAOO50AEB
4) Connector kit for driver power supply connection : DVOP2870

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.36E81.0415 - Web: www.clrwtr.com - Email: info@clrwtr.com
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Conformity to CE and UL

Compliance to EC and EMC Directives

(EC Directives )

The EC Directives apply to all such electronic products as those having specific functions and have been exported to EU and directly
sold to general consumers. Those products are required to conform to the EU unified standards and to furnish the CE marking on the

products.
MINAS AC Servos conforms to the EC Directives for Low Voltage Equipment so that the machine incorporating our servos has an easy

access to the conformity to relevant EC Directives for the machine.

(EMC Directives )

MINAS Servo System conform to relevant standard under EMC Directives setting up certain model (condition) with certain locating
distance and wiring of the servo motor and the driver. And actual working condition often differs from this model condition especially in
wiring and grounding. Therefore, in order for the machine to conform to the EMC Directives, especially for noise emission and noise
terminal voltage, it is necessary to examine the machine incorporating our servos.

(Conformed Standards )

IEC : International Electrotechnical Commission

Subject Conformed Standard
Motor |EC60034-1 Conforms fo Low- EN  : Europaischen Normen N
EN50178 UL508C Voltage Directives EMC : Electromagnetic Compatibility
UL  :Underwriters Laboratories
EN55011 Radio Disturbance Characteristics of Industrial, Scientific and Medical

CSA : Canadian Standards Association
(ISM) Radio-Frequency Equipment

EN61000-6-2  Immunity for Industrial Environments

Motor
and IEC61000-4-2  Electrostatic Discharge Immunity Test
dri Conforms to
ALY IEC61000-4-3  Radio Frequency Electromagnetic Field Immunity Test references by EMC

IEC61000-4-4  Electric High-Speed Transition Phenomenon/Burst Immunity Test Directives
IEC61000-4-5  Lightening Surge Immunity Test
IEC61000-4-6  High Frequency Conduction Immunity Test
IEC61000-4-11 Instantaneous Outage Immunity Test

Composition of peripheral components

<Precautions in using options>

Use options correctly after reading operation manuals of the
options to better understand the precautions. Controller
Take care not to apply excessive stress to each optional part.

Control panel

Insulated power
supply for interface

* CN X5
Insulated transformer /Driver

Noise filter for
Circuit Ground-fault
breaker breaker (RCD)

(Installation environment )

Use Minas driver in environment of Pollution
Degree 1 or 2 prescribed in IEC-60664-1(e.g. Z’g;“pﬁ’y

Install the driver in control panel with IP54 6}
protection structure.)

signal lines Noise filter for
N CN X1 signal lines

Noise filter L1 CN Servo
L2 X3 motor
L3
[ ]

o
Surge @ [ | @
absorber
fr—cgm
i

Ground (Earth plate)

ms<c

Power supply

+10% + 10%

100V system : Single phase 100V -115v 50/60Hz
—15% —15%
) +10% +10%

200V system : Single phase 200V -240V 50/60Hz
—15% —15%

0, 0,

200V system : 3- phase 200V +10% -240V +10% 50/60Hz

—15% —15%

(1) Use the power supply under an environment of Overvoltage Category Il specified in IEC60664-1.
(2) For ainterface power supply, use the insulated one with 12 to 24 VDC which conforms to CE Marking or EN Standards (EN60950).

(Circuit breaker)

Connect a circuit breaker which conforms to IEC standards and is UL recognized (listed and @ marked), between the power supply
and the noise filter.

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.36E81.0415 - Web: www.clrwtr.com - Email; info@clrwtr.com



MINAS E Conformity to CE and UL

Noise filter T8
| 95 55
When you install one noise filter in the power supply for multi axis 5 M4
application, consult with the manufacture of the filter. -
R|Q
Option part No. Part No. Manufacturer o M3
DVOP4160 3SUP-HU10-ER-6 |Okaya Electric Industries Co.
~ \Cwer
w
AN
\Main body
( Surge absorber )
Install a surge absorber at primary side of the noise filter.
Option part No. | Driver voltage spec Part No. Manufacturer Option part No. | Driver voltage spec Part No. Manufacturer
DVOP1450 3-phase, 200V R-A-V-781BXZ-4 | Okaya Electric DVOP4190 Single phase, 100V,200V | R - A - V-781BWZ-4 | Okaya Electric
04.2+0.2 o~ 04.2+0.2 o
by H
ocoo o e oo o s
3V N
Circuit diagram 000 8~ & g MLACISAWGTE | | it diagram Dp g5  OYsioisAwee
Il g ¢
@ ® @ T 0 @ @ 4 0
OEE & _ S _ $
k - - b 0 ) o pal 2
' Q <~ Q <
} _ 1 | ’, ! _ i |
— - 41+1 - 41+1
<Remarks>
Remove this surge absorber when you perform dielectric test on the
machine, or serge absorber might be damaged.
(Noise filter for signal Iines) 39+1
Install noise filters for signal lines to all cables (Power line, st
. 4+1
motor cable, encoder cable, interface cable) .
. Mass : 62.8
Option part No. Part No. Manufacturer ass 9
— — g
DVOP1460 ZCAT3035-1330 TDK Corp. g g | >
<Caution> - >
) . ) L . ) E‘T@@ H < (7))
Fix the signal line noise filter in place to eliminate excessive stress al S m
to the cables. E =| =i |
— —

(1) Connect the protective earth terminal of the driver ( @ ) and protective earth terminal of the control panel (PE) without fail to
prevent electrical shocks.
(2) Do not co-clamp to the ground terminals ( @ ). Two ground terminals are provided.

( Ground-fault breaker )

Install a B-type ground-fault breaker (RCD) at primary side of the power supply of the driver.

Conformity to UL Standards

Observe the following conditions ( (1) and (2) ) to make the system to conform to UL508C (File No. E164620).
(1) Use Minas driver in environment of Pollution Degree 1 or 2 prescribed in IEC-60664-1. (e.g. Install in the control panel with IP54
protective structure)

(2) Connect the UL recognized (UL Listed, @ marked) circuit breaker or UL recognized (UL Listed, @ marked) fuse between
the power supply and noise filter.
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Motor Specifications and Ratings
50W to 200W

100V | MUMA

Low inertia Small drives

AC100V
Motor model MUMA 5AZP1[] 011P1[] 021P1[]
) ) Model No. MKDET1105P MKDET1110P MLDET2110P
Applicable driver
Frame symbol Frame K Frame L

Power supply capacity (kVA) 0.3 0.4 0.5
Rated output (W) 50 100 200
Rated torque (N-m) 0.16 0.32 0.64
Momentary Max. peak torque (N-m) 0.48 0.95 1.91
Rated current (Arms) 1.0 1.6 2.5
Max. current (Ao-p) 4.3 6.9 11.7
Regenerative brake Without option No limit  Note)2
frequency
(times/min) Note)1l DVOP2890 No limit  Note)2
Rated rotational speed (r/min) 3000
Max. rotational speed (r/min) 5000
Moment of inertia Without brake 0.021 0.032 0.10
of rotor
(x1074kg-m2) With brake 0.026 0.036 0.13

Recommended moment of inertia ratio

Smaller than 30 times

Rotary encoder specifications

of the load and the rotor Note)3
2500P/r
Incremental
Resolution per single turn 10000

Protective enclosure rating

IP65 (except shaft through hole and cable end connector)

Ambient temperature

0to 40°C (free from freezing, Storage : -20 to + 80°C

Ambient humidity

85%RH or lower (free from condensing)

Environment | Installation location

Indoors (no direct sunlight), free from corrosive gas, inflammable gas, oil mist and dust

Altitude

1000m or lower

Vibration resistance

49m/s? or less

Mass (kg), ( ) represents holding brake type

0.4 (0.6) 0.5 (0.7) 0.96 (1.36)

Brake specifications (This brake will be released when it is energized. Do not use this for braking the motor in motion.)

Static friction torque (N * m) 0.29 1.27
Engaging time (ms) 25 50
Releasing time (ms) Note)4 20 (30) 15 (100)
Exciting current (DC) (A) 0.26 0.36

Releasing voltage

DC 1V or more

Exciting voltage

DC 24V+10%

Permissible load

Radial load P-direction (N) 147 392
During —
assembly Thrust load A-direction (N) 88 147
Thrust load B-direction (N) 117 196
Radial load P-direction (N) 68 245
During T
operation Thrust load A-direction (N) 58 98
Thrust load B-direction (N) 58 98

For motor dimensions, refer to page E15, and for the diver, refer to page E23.
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MINAS E MUMA

S0W - 200W

[Model designation ] MUMA series, 50W to 200W
“MUMAGS5AZP1S

Desi g Motor structure
ign order
Symbol Type ?S gn orae Shaft Holding brake |  Oil seal
— 1: Standard Symbol X - - - —
MUMA Ultra low inertia Round |R"EYWaY, |without| with |without| with
(50W~200W) center tap
S [ J [ J [ ]
Motor rated output Voltage specifications T L L] ®
. **Motor with oil seal is manufactured by order.
Symbol| Rated output Symbol | Specifications Round shaft is manufactured by order.
5A 50W 1 100V
01 100w 7 ég?/\llzoolv Rotary encoder specifications
on - -
02 200w ( Y) Symbol Format Pulse counts | Resolution | Wires
P Incremental 2500P/r 10000 5

[ Torgue characteristics ] at AC100V of power voltage
(Dotted line represents the torque at 10% less supply voltage.)

g torque §  *Continuous torque/temperature Tg orque g *Continuous torque/temperature
2] [N-m] 05 2 1001 K% N ml1.0 2 100}
= (0.48) g 90 = (0.95) < g 9
IS g 9 = (095 N g »
— 0.25 Peak-run range = 60 — 05 Peak-run range S~ = gg
] 018) o =3 (03 2
(0.16): T (0.32) - ©
_g Continuous-run range E _g Continuous-run range °
+ ]
= 0 1000 2000 3000 4000 5000 é 0 10 20 30 40 = 0 1000 2000 3000 4000 5000 g 0 10 20 30 4
; rotational speed [r/min] B ambient temperature [C] ; rotational speed [r/min] > ambient temperature [C]
o x . [ *Continuous torque/temperature
_ torque g Continuous torque/temperature . torque L without brake
o b without brake [ N - 3 100
D [N-m] 05 S 100+ ey [N-m] 19 s '991
K] (048) g% %] ossf BN § 2
= - 8 = Peak- ~ b
S) 025 Peakrunrange 5 60 ] with brake S 05 eatcrun ange ~ R S| with brake
(0.16) T — 10, g
= Continyous-un 1ange e = Coninuous-in g H
; 0 1000 2000 3000 4000 5000 @ 0 10 20 30 40 ; 0 1000 2000 3000 4000 5000 g 0 10 20 30 5 40
rotational speed [r/min] g ambient temperature [C] rotational speed [r/min] > ambient temperature [C]
Tg ) $  *Continuous torque/temperature
orque <
K%} IN-m] 20 - ‘é’ 1884
= (191) 5 80
© "9 peakerun range N 2 70
— 1. AN 3 50
= (064) ©
o Continuous-run range b
= E]
= 0 1000 2000 3000 4000 5000 [ 0 10 20 30 4
; rotational speed [r/min] g ambient temperature [C]
g *Continuous torque/temperature
= torque < without brake
S| e e -
K%} (1.91) Peak N 5 80 §
= 10 Peakrun range \\\ 3 z Y with brake
(0.64) £
= (084 Contiuousun range o8 E
; 0 1000 2000 3000 4000 5000 2 0 10 20 30 4
rotational speed [r/min] H ambient temperature [C]

*When you lower the torque limit setup (Pr5E and 5F), running
range at high speed might be lowered as well.

Tort . -
orque Running range (Torque limit setup : 300%)

1010\ 3 SVNIN

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

ontinuous running range

rotational speed

Note) 1. Regenerative brake frequency represents the frequency of the motor's stops from the rated speed with deceleration without load.
Radial load (P) direction +If the load is connected, frequency will be defines as 1/(m+1), where m=load moment of inertia/rotor moment of inertia.
L *When the motor speed exceeds the rated speed, regenerative brake frequency is in inverse proportion to the
‘ square of (running speed/rated speed).
- { - Shaft - [ =~ *Power supply voltage is AC115V (at 100V of the main voltage).
L2 L_»T If the supply voltage fluctuates, frequency is in inverse proportion to the square of (Running supply voltage/115)
p relative to the value in the table.
Thrust load (A, B) direction *When regeneration occurs continuosly such cases as running speed frequently changes or vertical feeding, consult us or
a dealer.
A | 2. If the effective torque is within the rated torque, there is no limit in generative brake.
_. I/ motor 3. Consult us or a dealer if the load moment of inertia exceeds the specified value.
L 4. Specified releasing time is obtained with the use of surge absorber for brake (Z15D151 by Ishizuka Electronic or equivalent).
B () represents the actually measured value using a diode (200V, 1A or equivalent)
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Motor Specifications and Ratings [ 200V MUMA
50W to 400W Low inertia Small drives

AC200V
Motor model MUMA 5AZP1[] 012P1[ 022P1 042P1]
MKDET1310P MLDET2310P
Applicable driver Model No. MKDET1505P
MKDET2210P MLDET2510P
Frame K
Frame symbol Frame K Frame L
Frame L
Power supply capacity (kVA) 0.3 0.3 0.5 0.9
Rated output (W) 50 100 200 400
Rated torque (N * m) 0.16 0.32 0.64 1.3
Momentary Max. peak torque (N-m) 0.48 0.95 1.91 3.8
Rated current (Arms) 1.0 1.0 1.6 25
Max. current (Ao-p) 4.3 4.3 7.5 11.7
Regenerative_ brake _ Without option No limit  Note)2
frequency (times/min)
Note)1 | DVOP2891X1 No limit  Note)2

Rated rotational speed (r/min) 3000

Max. rotational speed (r/min) 5000

Moment of inertia Without brake 0.021 0.032 0.10 0.17

of rotor

(x104 kg * m2) With brake 0.026 0.036 0.13 0.20

Recommended moment of inertia ratio Smaller than 30 times

of the load and the rotor Note)3
Rotary encoder specifications 2500P/r
Incremental
Resolution per single turn 10000
Protective enclosure rating IP65 (except shaft throughhole and cable end connector)
Ambient temperature 0to 40°C (free from freezing, Storage : -20 to + 80°C
Ambient humidity 85%RH or lower (free from condensing)
Environment | Installation location Indoors (no direct sunlight), free from corrosive gas, inflammable gas, oil mist and dust
Altitude 1000m or lower
Vibration resistance 49m/s? or less
Mass (kg), ( ) represents holding brake type 0.4 (0.6) 0.5 (0.7) 0.96 (1.36) 1.5 (1.9)

Brake specifications (This brake will be released when it is energized. Do not use this for braking the motor in motion.)

Static friction torque (N * m) 0.29 1.27
Engaging time (ms) 25 50
Releasing time (ms) Note)4 20 (30) 15 (100)
Exciting current (DC) (A) 0.26 0.36
Releasing voltage DC 1V or more

Exciting voltage DC 24V+10%

Permissible load

Radial load P-direction (N) 147 392
During assembly [Thrust load A-direction (N) 88 147
Thrust load B-direction (N) 117 196
Radial load P-direction (N) 68 245
During operation |Thrust load A-direction (N) 58 98
Thrust load B-direction (N) 58 98

For motor dimensions, refer to page E15 , and for the diver, refer to page E23.

Note) Driver for 50W and 100W has a common power supply of single phase and 3-phase 200V.

Driver for 200W, the upper row is the power supply of 3-phase 200V, and lower is the power supply of single-phase 200V.

Driver for 400W, the upper row is the power supply of 3-phase 200V, and lower is the common power supply of single-phase and 3-phase 200V.
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MINAS E MUMA

S0W - 400W

| Model designation ] MUMA series, 50W to 400W

*““MUMAS5AZP 1S

_ _l_
T Motor structure
Symbol Type Design order Shaft Holding brake |  Oil seal
MUMA tJ;gsvlow inertia 1: Standard Symbol | 2 und E:nyﬁp without| with |without| witt¥
to 400W) S ° ° °
I T [ J [ J [ J
Motor rated output Voltage specifications *Motor with oil seal is manufactured by order.
Symbol| Rated output Symbol | Specifications Round shaft is manufactured by order.
5A 50W 2 200V
01 100W 7 100/200V Rotary encoder specifications
02 200W (50w only) Symbol Format Pulse counts Resolution | Wires
04 400W P Incremental 2500P/r 10000 5

[ Torgue characteristics ] at AC200V of power voltage
(Dotted line represents the torque at 10% less supply voltage.)

MUMASAZP1[] MUMAO012P1[]

© S *Continuous torque/temperature 8 S *Continuous torque/temperature
% torque S n torque o
= IN-m G5 s ' S Nem 10 Y
o \ s 10 o (0.95) 5 73
= 0.25{ Peak-runrange 5 60 = 05/ Peakerun range 3 B
(0.16) z o ( ©
_g Continuous-run range g E (032) Continuous-run range g
=
= 0 1000 2000 3000 4000 5000 g 0 10 ?0 30 40 . g 0 1000 2000 3000 4000 5000 g 0 10 20 30 40
; rotational speed [r/min] s ambient temperature [C] rotational speed [r/min] > ambient temperature [C]
£ “Contnuous orauetemperaure g Coninoustoruelemperatre
= torque Py without brake © torque $ 100
@ N - 05 $ 100 10 S 100
» Nmles) g% 3 N-mg5) 5 7
% 0.25] Peak-run range é 60 with brake g 0.5{ Peak-run range 3 gg X with brake
025 g (032) s
= (016) S ntinuous-run range = = : Continuous-run range, @
= 2 =
= 0 1000 2000 3000 4000 5000 2 0 10 20 30 40 = 0 1000 2000 3000 4000 5000 ~ § 0 10 20 30 40
rotational speed [r/min] > ambient temperature [C] rotational speed [r/min] s ambient temperature [C]
] g *Continuous torque/temperature < g *Continuous torque/temperature
<3} torque b [} torque o
« N-m] 20 s 1994 2] IN-m] 40 5 1891
= (1.91) N g S (38) N s 75
= 1,04 Peak-runrange AN 2 §8 = 2.0 Peak-run range \\\ 3 s0
o (0.64) s 3 (13) - N s
= - Continuous-fun range 2 = Continuous-run range @
= 0 1000 2000 3000 4000 5000 g 0 10 20 30 40 = 0 1000 2000 3000 4000 5000 ﬁ 0 10 20 30 40
; rotational speed [r/min] > ambient temperature [C] ; rotational speed [r/min] > ambient temperature [C]
< *Continuous torqueltemperature g *Continuous torque/temperature
= torque s 100 without brake = torque °
S N-m] 20 3 190+ o5} IN-m] 40 s 1997
»n (1.91) DN g gg 1 brake [%2) (3.8)) N s 75
= S = N
S 10 Peak-run range AN = 50 “___| with brake > 2.0{ Peak-runrange N E 50
(0.64) o = (13) N g
E ~Continuous-run range.” < — Continuous-fun range, N @
-g 0 1000 2000 3000 4000 5000 é 0 10 20 30 40 ; 0 1000 2000 3000 4000 5000 g 0 10 20 30 40
rotational speed [r/min] [ ambient temperature [C] rotational speed [r/min] > ambient temperature [C]

*When you lower the torque limit setup (Pr5E and 5F), running
range at high speed might be lowered as well.

Torque Running range (Torque limit setup : 300%)

1010 3 SVNIN

Running range (Torque limit setup : 200%)

Running range (Torque limit setup : 100%)

Continuous running range

rotational speed

Note) 1. Regenerative brake frequency represents the frequency of the motor's stops from the rated speed with deceleration without load.

Radial load (P) direction +If the load is connected, frequency will be defines as 1/(m+1), where m=load moment of inertia/rotor moment of inertia.

L *When the motor speed exceeds the rated speed, regenerative brake frequency is in inverse proportion to the
‘ square of (running speed/rated speed).
- { - Shaft - [ §-—- *Power supply voltage is AC240V (at 200V of the main voltage).
o L_»T If the supply voltage fluctuates, frequency is in inverse proportion to the square of (Running supply voltage/240)
P relative to the value in the table.
Thrust load (A, B) direction *When regeneration occurs continuosly such cases as running speed frequently changes or vertical feeding, consult us or
a dealer.
A | 2. If the effective torque is within the rated torque, there is no limit in generative brake.
_ . I — =" Mmotor 3. Consult us or a dealer if the load moment of inertia exceeds the specified value.
L 4. Specified releasing time is obtained with the use of surge absorber for brake (Z15D151 by Ishizuka Electronic or equivalent).
B () represents the actually measured value using a diode (200V, 1A or equivalent)
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Motor Dimensions
MUMA 50W to 400W

Encoder
connector _Motor connector
LL LR
Brake connector
o
N (7) (1)
o
‘ o
N
=2 Iﬁm: ?
[{e}
<
L / %
N~
— —1 C
I 1 O I — = S
vy
-

4-4LZ

LW
LK
hi
—— TP
T
o

(Key way dimensions)

adLc

LH

* Dimensions are subject to change without notice. Contact us or a dealer for the latest information

MUMA series (Ultra low inertia)

Motor output 50W 100W 200W 400W
Motor model MUMA 5A[IP1[] 01(JP1[] 02[JP1[] 04[JP1[]
2500P/r 2500P/r 2500P/r 2500P/r
Rotary encoder specifications Incremental Incremental Incremental Incremental
Without brake 75.5 92.5 96 1235
“t With brake 107 124 129 156.5
LR 24 24 30 30
S 8 8 11 14
LA 48 48 70 70
LB 22 22 50 50
LC 42 42 60 60
LE 2 2 3 3
LF 7 7 7 7
LH 34 34 43 43
Lz 3.4 3.4 4.5 4.5
LW 14 14 20 25
LK 12.5 12.5 18 225
KW 3h9 3h9 4h9 5h9
Key way KH 3 3 4 5
RH 6.2 6.2 8.5 11
TP M3 X 6 (depth) M3 X 6 (depth) M4 X 8 (depth) M5 X 10 (depth)
Mass (kg) Without brake 0.40 0.50 0.96 15
With brake 0.60 0.70 1.36 1.9
Connector/Plug specifications refer to Options, pages E26, 27.

* Cautions : Reduce the moment of inertia ratio if high speed response operation is required.
Read the Instruction Manual carefully and understand all precautions and remarks before using the products.
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MINAS E R4S

Motor

50W - 400W /Dimen3|ons

MINAS E Series

Motors with

B Motor types with gear reducer

Reduction Motor output (W) Type of
ratio 100 200 400 | reducer
1/5 o [ ] o _
19 ° ° @ | Forhigh

precision
1/25 [ J o @

B Specifications of motor with gear reducer

Gear Reducer

Efficiency of the gear reducer shows the following inclination in relation
to output torque and rotational speed.

efficiency—
efficiency—

output torque— rotational speed—

Motor type

MUMA

Backlash

3 minutes or smaller (initial value) at output shaft of the reducer

Composition of gear

Planetary gear

Gear efficiency

65% to 85%

Rotational direction at output shaft (of reducer)

Same direction as the motor output shaft

Gear —
Composition of gear

Planetary gear

reducer -
Mounting method

Flange mounting

Permissible moment of inertia of the load
(conversion to the motor shaft)

10 times or smaller than rotor moment of inertia of the motor

Protective structure

IP44 (at gear reducer)

Ambient temperature

0to40C

Ambient humidity

85%RH (free from condensation) or less

Environment - - -
Vibration resistance

49m/s? or less (at motor frame)

Impact resistance

98m/s? or less

120npay Jeas ylm 10101 3 SYNIN .

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.36E81.0415 - Web: www.clrwtr.com - Email; info@clrwtr.com



Ratings and Specifications of Motor with Gear Reducer

B Model No. designation

eM UMA 01 1 P 3 1N

Symbol Type Motor types with gear reducer
Low inertia .
MUMA (100_4oow) Symb0| Reduction Motor output Type of
ratio 100 | 200 | 400 | reducer
IN 1/5
Motor rated output o L o o For High
Voltage specifications 2N 19 o [ J [ e
Symbol | Rated output —— aN 125 ° ° ° precision
o1 100W Syn;bol Spetzgt(:)a\llnons
8421 iggx 2 200V Motor structure
Symbol Shaft | Holding brake
Rotary encoder specifications 4 Key-way |wuthout| with
Symbol Format Pulse counts |Pulse counts| Wire 3 [ ) [ )
P Incremental 2500P/r 10000 5 4 [ ] [ )
BMTable of Specifications
Motor MUMA with gear reducer
Moment of inertia
(motor + reducer/converted Mass . o
Rated Max. Rated [Peak max| Permissible | Permissible
Model Output | Reduction | OUIPUL | gpeed | speed | torque | torque {0 motor shaff radial load | thrust load
ratio w/o brake|w/ brake |w/o brake| w/ brake
(W) W) |[(r/min)|(r/min)[(N-m)|[(N-m) | J(X107%kg-m?) (kg) (N) (N)
MUMAO1[JP[JIN 1/5 75 600 1000 1.18 3.72 0.072 0.076 1.05 1.25 490 245
MUMAO1[IP[I2N 100 1/9 80 333 555 2.25 6.86 0.0663 | 0.0703 1.05 1.25 588 294
MUMAO1[IP[J4N 1/25 80 120 200 6.27 19.0 0.0645 | 0.0685 2.20 2.40 1670 833
MUMAO02[JP[JIN 1/5 170 600 1000 2.65 8.04 0.218 0.248 1.68 2.08 490 245
MUMAO2[JP[I2N 200 1/9 132 333 555 3.72 11.3 0.368 0.398 2.66 3.06 1180 588
MUMAO02[JP[J4N 1/25 140 120 200 11.1 33.3 0.388 0.418 2.66 3.06 1670 833
MUMAO04JP[JIN 1/5 340 600 1000 5.39 16.2 0.533 0.563 3.2 3.6 980 490
MUMAO4[JP[I2N 400 1/9 332 333 555 9.51 28.5 0.438 0.468 3.2 3.6 1180 588
MUMAO04[JP[J4N 1/25 332 120 200 26.4 79.2 0.470 0.500 4.7 51 2060 1030
For dimensions, refer to page, E21
B The Combination of the Driver and the Motor
Combination with driver 100V 200V
Encoder Motor Single phase, 100V 3-phase, 200V Single phase, 200V
output Part No. of motor with reducer Part No. of driver Part No. of motor with reducer Part No. of driver Part No. of driver
100w MUMAO11PLICIN MKDET1110P MUMAO12PLICIN MKDET1505P MKDET1505P
i 200w MUMA021PCICIN MLDET2110P MUMA022PCJCIN MKDET1310P MLDET2210P
MLDET2510P
400W — — MUMAO042PL]CIN MLDET2510P
MLDET2310P

For dimensions, refer to page E23
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MINAS E

Torque Characteristics of Motor with Gear Reducer

M For high precision

Torque Characteristis of Motor with Gear Reducer

Ratings and Specifications of Motor with Gear Reducer

Reduction
Supply ratio
V0|tage Motor 1/5 1/9 1/25
to driver output
MUMAO11PI1N MUMAO11P[12N MUMAO11P[J4N
torque 4.0 4 torque 8.0 torque  20.0 4
: ! N-m] (19.0) -
[N-m] (38.72) < IN-m] ©6.86) IN-m] .
Peak run range A N Peak run ran: Peak run range o
1 OOW 2.0 1 4.0 10.0 1
(1.18) (2.25) (6:27)
Continuous run range Continuous run range Continuous run range
0 500 600 1000 0 333400 555 0 100 120 200
rotational speed [r/min] rotational speed [r/min] rotational speed [r/min]
100V
MUMAO021P[J1N MUMAO021P[]2N MUMAO021P[J4N
torque torque torque
N m] (S-g‘g E - IN-m] 160 IN-m] 40.0
N (33.3) -
v (11.3) - \
Peak run range A \ A
200W 4.0 4 \‘\ 8.0 1 peak run range\ N 20.0 { Peak run range \\
AN N N
(2.65) \ N N
. 372) 5 R 7es >
Continuous run range X Continuous run range Continuous run range
{
0 500 600 1000 0 333400 555 0 100 120 200
rotational speed [r/min] rotational speed [r/min] rotational speed [r/min]
MUMAO12P[J1N MUMAO12P[J2N MUMAO12P[J4N
torque torque r torque 54 o |
IN-m] 4] N-m 80 IN"m] (19.0)
3.72) (6.86)
Peak run range Peak run range Peak run range
100W 201 401 10.0 1
(1.18) (2.25) (6.27)
Continuous run range Continuous run range Continuous run "i“/ge
0 500 600 1000 0 333400 555 0 100120 200
rotational speed [r/min] rotational speed [r/min] rotational speed [r/min]
MUMAO022P[]1N MUMAO022P[ 12N MUMAO022P[ 4N
torque torque torque r
N-m B3 8 N-m] 16.0 1 IN-m] 400
(33.3) -
N (11.3) = N
Peak run range K S Peak run range s
N N N
200V 200W 4.0 N 8.0 1 peak runrg hge N4 2001 \\
(2.65) . N
g (3.72) (1) /
ontinuous run/r/al}ge Continuous run range Continuous run 'ji"/ge
0 500 600 1000 0 333400 555 0 100 120 200
rotational speed [r/min] rotational speed [r/min] rotational speed [r/min]
MUMAO042P[ 1N MUMAO042P[ 12N MUMAO042P[ 14N
torque torque K torque
[N-m] 200 IN-m] 40.0 IN-m] (79..2(; 4 -
(16.2) N
N (28.5) N
N \ Peak run range | ‘\
400W 10.0 { Peakrunrange \\\ 20.0 1 Peak runrange ‘\\ 40.01 \\\‘
AN \ \
(5.39) \ ©51) \ (26.4) N
Continuous run range Continuous run range Continuous run range
0 500 600 1000 0 333 400 555 0 100 120 200
rotational speed [r/min] rotational speed [r/min] rotational speed [r/min]

Dotted line represents the torque at 10% less supply voltage.
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Dimensions of Motor with Gear Reducer

BMUMA series with gear reducer

L
T
LL (LG) LR
Encoder connecter (AMP) Motor connector (AMP) mj(:
Brake connector (AMP) H
Detailed dimensions of shaft end
< LH LQ
8 @ @ = LE LK e
T I - 4-41Z
LD —
Z
. ! (4
—
u ~
«© =
- - - - il e—1 5| 3
o e
BM2500P/r encoder
Motor |Reduction Key way
Model output | ratio L LL LR LQ LC LB LA S LH Lz LK (LG) LE (BxHXLD) T
MUMAO1CIPCIIN 1/5 192 925
2235 | 124 M5
32 20 52 50 60 12 10 ] 18 67.5 4X4X16 2.5
192 92.5 (Depth : 12)
MUMAO01JPLCI2N [100W | 1/9
2235 | 124
234.5 92.5
MUMAO01IPJ4N 1/25 50 30 78 70 90 19 17 (e '\316 20) 26 92 6X6X22 3.5
266 124 pih:
200.5 96 M5
MUMAO2JPJIN 1/5 32 20 52 50 60 12 10 (Depth : 12) 18 72.5 4X4X16 2.5
233.5 | 129 ’ 3
235.5 96
MUMAO02[JPI2N 200w | 1/9 89.5
268.5 | 129
246 96
MUMAO2[JP[J4N 1/25 100
279 129 M6
63 1235 50 30 78 70 90 19 17 (Depth : 20) 26 6X6X22 3.5
MUMA04[IPLI1N 1/5 .
296 156.5 89.5
263 123.5 '
MUMAO04[JPI2N [400W | 1/9
296 156.5
288.5 | 123.5 M8
MUMAO04[JP[J4N 1/25 61 40 98 90 115 24 18 (Depth : 20) 35 |104 5 8X7X30 4
321.5 | 156.5 ’

Upper column : without brake [ ]
Lower column : withbrake [ ]
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MINAS E Dimensions of Motor with Gear Reducer

Common Specifications of Driver

Common Specifications of Driver

. . +10%
Single phase, 100V Single phase, 100-115V 15% 50/60Hz
- (]
9]
8
2 | Single phase, 200V Single phase, 200-240v  T10%  50/501;
3 -15%
£
3-phase, 200V 3-phase, 200-240V +iggj° 50/60Hz
- 0
= | Temperature Operating : 0 to 55C, Storage : -20 to +80°C
Q
g Humidity Both operating and storage : 90%RH or less (free from condensation)
o
= Altitude 1000m or lower
L
Vibration 5.88m/s? or less, 10 to 60Hz (No continuous use at resonance frequency)
Control method IGBT PWM Sinusoidal wave drive
Encoder feedback 2500P/r (10000 resolution) incremental encoder
2 | 7 inputs
2 S | Input
3 &z (1) Servo-ON, (2) Alarm clear and other inputs vary depending on the control mode.
= o
éé_ € 4 outputs
@ | & | Output
% (1) Servo alarm, (2) Alarm, (3) Release signal of external brake and other outputs vary depending on the control mode.
3]
m _ 2 inputs
T | Input
2 Supports both line driver I/F and open collector I/F with photo-coupler input.
% 4 outputs
a | Output
Feed out the encoder pulse (A, B and Z-phase) in line driver. Z-phase pulse is also fed out in open collector.
Communication function|  RS232 1 :1 communication to a host with RS232 interface is enabled.
Display LED (1) Status LED (STATUS), (2) Alarm code LED (ALM-CODE)
Regeneration No built-in regenerative resistor (external resistor only)
Dynamic brake Built-in
3 modes of (1) High-speed position control, (2) Internal velocity control and
Control mode
(3) High-functionality positioning control are selectable with parameter.
(D CW over-travel inhibition, @ CCW over-travel inhibition, 3 Deviation counter clear,
Control input
_ @ Gain switching, ® Electronic gear switching
o
‘g Control output (1) Positioning complete (In-position)
o
5 Max. command pulse frequency Line driver : 500kpps, Open collector : 200kpps
E 3 | Type of input pulse train Differential input. Selectable with parameter, ((1) CW/CCW, (2) A and B-phase, (3) Command and Direction)
(=
@ | Electronic gear
= Division/Multiplication of) Setup of electronic gear ratio Setup range of (1-10000 X 2(0-17)/(1-10000)
& | \command pulse =
Smoothing filter Primary delay filter or FIR type filter is selectable to the command input. =
5 c | (D CW over-travel inhibition, 2 CCW over-travel inhibition, 3 Seclection1 of internal command speed, (]7)
= ontrol input _
§ @ Selection 2 of internal command speed, ® Speed zero clamp m
<
% Control output (1) Speed arrival (at-speed) =l
Q.
% Internal speed command Internal 4-speed is selectable with control input. 2
c .
@ & | Soft-start/down function Individual setup of acceleration and deceleration is enabled, with 0 to 10s/1000r/min. Sigmoid acceleration/deceleration is also enabled. i
S IS >
'é Zero-speed clamp 0-clamp of internal speed command with speed zero clamp input is enabled. 0
T 2 Estimates the load inertia in real-time in actual operation and sets up the gain automatically corresponding 8
S | Real-time =
‘3 to the machine stiffness. Useable at (1) High-response position control, (2) Internal speed control and (3) High-functionality position control. Py
£ o
@ Estimates the load inertia with an action command inside of the driver, and sets up the gain automatically corresponding to setup of the Q
£ | Normal mode g
< machine stiffness. Useable at (1) High-response position control, (2) Internal speed control and (3) High-functionality position control. )
94
Masking of unnecessary input Masking of the following input signal is enabled. (1) Over-travel inhibition, (2) Speed zero clamp (3) Torque limit switching ~
S )
é Division of encoder feedback pulse 1P/r to 2500P/r (encoder pulses count is the max.). E
8 % s Hardware error Over-voltage, under-voltage, over-speed over-load, over-heat, over-current and encoder error etc. 2
D =
£ é Software error Excess position deviation, command pulse division error, EEPROM error etc.
Traceability of alarm data Traceable up to past 14 alarms including the present one.
Damping control function Manual setup with parameter
2 | Manual Console
@
@ | Setup support software PANATERM @ (Supporting OS : Windows98, Windows ME, Windows2000, and WindowsXP)
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Standard Wiring Example of Main Circuit

M 3-Phase, 200V

B Single Phase, 100V / 200V

Use a reactor for
3-phase in case of
single phase, 200V.

NFB — [ vl — ~ NFB
8 | L1 P 5 L1
wer supply % I _L.2_ g ower suppl! g _L.2_
po 3 o 2 p pply 3 | 2]
z —% L3 N 2 L3
- ..._,;__,P _I:’_
Tyco El 1721%; 1T721E‘\59-1‘ AMP : _é_—’L’N ! e Rcca _é_
yeo Electionics AMP 1\ /Tyco Electronics 5557-10R-210 _1 Tyco Electronics AMP '\ [ Tyco Electronics AVP 5557-10R-210
—_— e e
Molex Inc. ICN X1 Molex Inc. ICN X1
Red 1 1 U Red T 1 5
White or Yellow T 4 —\‘/— i White or Yellow + 4 —\o/— i
] 6 Black |+ 6 ——
3 w 3 w
T 3 _é_ CGreen/Yellow T 3 _é_
5557-06R-210 CNX3 5557-06R-210 ON X3
Molex Inc. Molex Inc.
| 1
O] Motor
12724V
12724V 13] 12724V 13
( ! [CN X4 "\ When you make your own junction cable for
-Bla;:l; """ o i s ' 9 encoder (Refer to "Options" for connector.)
; - ov X o 1) Refer the wiring diagram.
White o 4 : ( ) Y - 2) Use the twisted pair wire with shield, with
o v : 4 o |8 core diameter of 0.18mm? (AWG24) or
' I ne) | 1 ""‘:' """ ov [ l/ g larger, with higher bending resistance.
Lttt o e\ 3 sy oV | = 3) Use the twisted pair wire for the
/'gt—uei:— TX/RX 2—| N corresponding signal and power supply.
o - TXRX 4) Shielding
Purple ' ~av |3 ! 6 — — : ;
T TX/RX — TX/RX Connect the shield of the driver to the case
Shield wire ! B 41 case of CN X4.
- FG Connect the shield of the motor to Pin-6.
i | .
1721681 | 172160-1  |wisted par T
(by Tyco Electronics, *  (by Tyco Electronics, AMP) |
Servo motor AMP) | !
Junction cable
Motor side f e I Driver side
\ J
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MINAS E Standard Wiring Example of Main Circuit

Control Circuit Standard Wiring Example

Control Circuit Standard Wiring Example

BCN X 5 Wiring Example at Position Control Mode

Refer to Fig. 1 in case of open collector input

L] com+ \
Servo-ON input 2| SRV-ON . PULSL
S~ Alarm clear input 3| A-CLR @; PULS2 ;
it ; ' Command pulse input
voe | s~c_Deviation counter clear input 4 cL SIGN1 : ' ommand pulse inpu
12~24V T Gain switching/Torque limit switching input 5 GAIN SIGN2 L «pay attention in case of
5~oCommand division/multiplication switching 6 [ pyy/ GND “'l CV\)II, CCW pulse line.
CW over-travel inhibition input 7 CWL OA+ Ah tout
-phase outpu
CCW over-travel inhibition input 81 ccwL OA- P P
Servo alarm output 9 ALM OB+ B-phase output
Kt % OB-
Positioning complete output 10 COIN oz+ Z-phase output
q Q oz-
Brake release output
P LM BRKOFF
Warning output 12
WARN
) (Select with Pr09) LK)% 21 Z-phase output (open collector)
Fig. 1 COM- cz
This fig. shows when you use an external control
signal power supply.
You need to install an resistor R for current limit 26| FG
corresponding to VDC. ™
I
S L
22 ' PULS1 | | S ==
23,  220Q ‘ ‘
PULS2 ‘ I
n24, SIGN1 ' ‘
o] o GOl
9 = ' ‘
‘ I

VDC | Spec.ofR | [vDC-15 . L,;@
12V | 1kQ12W ’ LomA

24V | 2kQ1/2wW

BCN X 5 Wiring Example at Internal Velocity Control Mode

—_———— e
| l
11 com+
Servo-ON input 2 [SRV-ON PULSL 22
Alarm clear input 3| aA-CLR PULS2 23
Internal command velocity selection 2 input 4 [\NTsPD2 2200 sieNt |2
voe L Speed zero clamp input/Torque limit switching input/Zero speed 5 ZEROSFD {g SIGN2 25 ;
12~24V T . . . 220Q 14 zZ
Internal command velocity selection 1 input 6 [ INTSPD1 1 onD >
CW over-travel inhibition input 7 ' 2]
L cwL h‘ OA+ A-phase output m
CCW over-travel inhibition input 8| ccwL OA-
’ OB+ E?
Servo alarm output 9 ALM " B-phase output z
PASm = o8- @
!
Positioning complete output 10 W h‘ oz+ Z-phase output B
mSm o [N o
Brake release output
P M BRKOFF f’?
Warning output 12 WARN
(Select with Pro9) LK)% g’E? oz 21 Z-phase output (open collector)
COM-
26 I

Clearwater Tech - Phone: 800.894.0412 - Fax: 208.36E81.0415 - Web: www.clrwtr.com - Email; info@clrwtr.com



Dimensions

Frame K

-~

= >
L 15 s =
520 38
) g3 105
% g2
3
O | % |8 [
T o
sms 0 0 e st 0 0 o kA 0000000000 O0Doo o e
@ o Connector for © 8
Ao communication A 1 -
0 || 0 |k [\gg 1‘ Name plate
oIz —
X5 X5 A - - T I
Connector for control ‘I‘// ”’iLT T
signal connection i L~ I
(] 5 g g ¢ | | | a___J
m Connector for encoder T T | ‘ | R
=TIl — connection, CN X4 R = et s
@ i
%%r i Connector for motor
0 =) connection, CN X3 0
) EE" )
@ C][Enjx‘ Connector for main @
S;Zr‘;’;ermmal @ og circuit connection, @ °oo0000000000000
CN X1 L
- 3
5.2 (75) T
) ) ° 0 0 0000000000000
Connector(Driver side) s 000000000000000
e 000000000000000
Connector symbol Connector type Manufacturer =0 00000000000000
s 000000000000000
CNX1 5569-06A2 Molex Inc. 00000 = 0000000
CNX3 5569-10A2 Molex Inc.
CNX4 53460-0621 Molex Inc.
CNX5 10226-52A11L (or equivalent) Sumitomo 3M M 0.35k
ass . 0. g
Frame L “ Y
15
5 20 =
105

Wweund Iy

JO000000000Doooooe

stans 0 0 wore sns [ 0 wwoe

Cﬂ
5
(doy 0} wonoq wo.y

Connector for
a communication il

m Il Name plate
P*g |

Connector for control
signal connection

120
130
140

Connector for encoder
connection, CN X4

HE—=D
o] Eo @
I
M
ﬁ
|
|
il

Connector for motor
connection, CN X3

S0
mﬁ@g

Connector for main
circuit connection,

CIOLIS
{gaas
on o
L]

% °co000000000000000

Earth terminal —[

SCrews
CN X1 L
- 3
5.2 (75) r
e 000000000000000
Connector(Driver side) saoooO 8888888%%%
ooo oooo
Connector symbol Connector type Manufacturer QDDSSEDQDD%%%%%%
s 000000000000000
CNX1 5569-06A2 Molex Inc. s 00000 = OOO00000
CNX3 5569-10A2 Molex Inc.
CNX4 53460-0621 Molex Inc.
CNX5 10226-52A11L(or equivalent) Sumitomo 3M Mass : 0.40kg
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Options

MINAS E Dimensions

Options

Cable part No. designation

( Encoder cable )

1 2 3 4 5 6 7 8 9 10 11 12
Cable end treatment (Driver side)
[ M | Molex connector (MINAS A4,A4P series, E series)
Cable end treatment (Encoder side) [
| A [ AMP connector |
Cable type - - - -
E \ PVC cable with shield by Oki Electric Cable Co., 0.20mm? X 3P |
0030 3m
Cable length 0050 5m
0100 10m
0200 20m
Type classification |
{ MFECA: Encoder cable
( Motor cable )
1 2 3 4 5 6 7 8 9 10 11 12
Cable end treatment at driver side | B |Molex Inc.
T |clamp terminal
Cable end treatment at motor side |
| E \ 4 pole AMP Connector |
Cabletype | A |ROBOTOP 4-wire (Daiden Co., Ltd.)
G |ROBOTOP 2-wire (Daiden Co., Ltd.)
0 0.75mm?
Cross section of cable core 1 1.25mm?
2 2.0mm?
3 3.5mm?
Type
classification 003 3m
A | Standerd Cable length 005 5m
B | Special 010 10m
: | Design Oder 020 20m
' AC servo motor cable |

suondo / 48A1ld 3 SYNIN .
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Options

Cable set DVOP37300 (3m) Cable set DVOP39200 (5m)

Interface cable : DVOP0800

Encoder cable (5m) : MFECAO050EAM

Motor cable (5m) : MFMCAOO50AEB

Connector kit for driver power supply connection : DVOP2870

Interface cable : DVOP0800 1
Encoder cable (3m) : MFECAO030EAM 2
Motor cable (3m) : MFMCAOO30AEB 3
Connector kit for driver power supply connection : DVOP2870 4

o= —
e

1
2
3
4

Encoder cable

( MFECAO* *0EAM )

Title Part No. Manufacturer
55100-0600
o Connector and Molex Inc. L(m) Part No.
g[ M 55100-0670 3 MFECAQ030EAM
T - 1 = Connector 172160-1 ) 5 MFECAQ050EAM
@ e @ Connector Pin 170365-1 Tyeo Electronics AMP 10 | MFECAQ0L00EAM
Cable 0.20mm?X3P Oki Electric Cable || 20 | MFECA0200EAM

Motor cable (Robotop ® 105C - 600V - DP)

Robotop e is a trade mark of Daiden Co., Ltd.

( MEMCAO* %0AEB )

Title Part No. Manufacturer
(50) L . (50) Connector 172159-1 Tyco Electronics AVP L(m)|  PartNo.
_ Connector Pin| 170362-1,170366-1 3 MFMCAOO30AEB
s 5 MFMCAOO50AEB

B _ Connector' 5557-06R-210 Molex Inc.
gTI FJ @ ! Connector Pin 5556T 10 | MFMCAOL00AEB
759 | Cable | ROBOTOPGIN0TSmr | Daiden Co., Ltd. || 20 | MFMCAO200AEB

Brake cable (Robotop ® 105C - 600V - DP)

( MEMCBO* *0GET )

(40 L (B0 Title Part No. Manufacturer | |L(m) Part No.
‘ ‘6 ‘ Connector 1721571 vco Electonios i | 3| MFUCBUGBIGET
_ g ro | Connector Pin | 10s62t, 170661 | V0 5 | MFMCBOOSOGET
g s (o= I = To [t nizsis S 10 | MFMCBOI00GET
Cable ROBO-TOP 600V 0.75mm* | Daiden Co., Ltd. 20 | MFMCB0200GET

Console

1) Part No. : | DVOP4420 Caution) An existing console(DVOP3690) cannot be used for the A4P series.

2) Dimensions

R )

i 8

@)
A

A\

lasaas]
[Eahmas])

M3 length 5mm

Tightening torque for the insert screw
shall be 0.5N'm or less

(114)

MD connector

(1500) Mini DIN-8P
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MINAS E

Connector kit for power supply connection

1) Part No. : (DVOP2870
2) Parts composition
Title Part No. Number Manufacturer Note
Connector (10pins) 5557-10R-210 1 Molex Inc For connector CN X1
Connector pin 5556PBTL 6 ' (10 pins)

3) Pin configuration

V[ 10 9
VL (NC)
' 5 4
e (NC)

4) Recommended manual crimping tool
(to be prepared by customer)

<Cautions>

Part No. Cable material
57026-5000 uL1007
57027-5000 UL1015

1. The above pin disposition shows when viewed from the terminal inserting direction. Make a correct wiring by
checking the stamped pin numbers on the connector itself.

2. Refer to page E21 for wiring and connection.

3. Do not connect anything to pins marked "NC".

Connector kit for motor/encoder connection

1) Part No. : (_ DVOP3670 Incremental This option is required when you make your own encoder cable and motor cable.
2) Parts composition 2500 pulse, 5-wire (Brake cable is required for brake.)
Title Part No. Number Manufacturer Note
Connector 55100-0600 1 Molex Inc. For connector, CN X4
Connector (6p!ns) 172160-1 1 Tyco Electronics AMP | For junction to encoder cable
Connector pin 170365-1 6
Connector (4p!ns) 172159-1 1 Tyco Electronics AMP For junction to motor power
Connector pin 170366-1 4 cable
Connector (6 pins) 5557-06R-210 1
Connector pin 5556PBTL 4 Molex Inc. For connector, CN X3

<Remarks>

We may use parts equivalent to the above for shell and connector cover.

3) Pin configuration of connector CN X4 plug

4) Recommended manual
crimping tool
(to be prepared by customer)

<Remarks>

L]
C———
145V | 1 E 1 20v
3 +5V 4 0V
5 Tx/Rx ﬂ] [E 6 TX/RX
VF
Case
FG
Title Manufacturer's part No. Manufacturer Cable material
F d ble juncti -
of encoder ca e“_mc I_On 755330-1 Tyco Electronics AMP —
For motor power cable junction 755331-1
57026-5000 UL1007
For Connector CN X3 57027-5000 Molex Inc. UL1015

1. The above pin configuration shows when viewed from the pin-soldering direction. Make a correct wiring by

checking the stamped pin numbers on the connector itself.
2. Connect the shield of the wire to the case (FG) without fail.
3. For wiring and connection, refer to page E21.

suondo 3 SYNIW .
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Options

Connector kit for motor/encoder connection

5) Pin configuration of encoder cable junction

___________________________

[CEEEE TS decananaa EE M
P 2 | 8 | |
vl NG| TXRX | TXRX | iod
4 5 6 Lo
0 I 2 ov FG v

___________________

<Cautions>

1. The above pin configuration shows when viewed from the terminal inserting direction. Make a correct wiring by
checking the stamped pin numbers on the connector itself.

2. Refer to page E21 for wiring and connection.

Connector kit for external peripheral equipment

1) Part No. : |DVOPO770

2) Parts composition

Title Part No. Number Manufacturer Note
Connector 10126-3000PE 1 Sumitomo 3M For connector, CN X5
Connector cover 10326-52A0-008 1 (26 pins)

3) Pin configuration of connector CN X5

14 16 18 20 22 24 26
! GND OA — OB — OZ - PULS1 [SIGN1 [FG

i 15 17 19 21 23 25 \
OA + OB+ OZ+ Cz PULS2 [SIGN2 \

1 3 5 7 B 11 13
! coM+ |A-CLR @/ cwL [ALM  |BRK- |cOM - \
ZEROSPD OFF \

/ 2 4 6 g 10 12
SRV- |oL DIV ccwL |coIN  [WARN \
! ON fTspD2 m’m

<Cautions>
1. Make a correct wiring by checking the stamped pin numbers on the connector itself.
2. Refer to page E22 for symbols and functions of the above signals.
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MINAS E

Interface cable

1) Part No. :

2) Dimensions

Shell kit : 10326-52A0-008

by Sumitomo 3M or equivalent

Cable of 2m is connected.

2000 39
50 4 /]
j ! |
\./_H .
Plug : 10126-3000PE
by Sumitomo 3M or equivalent
3) Wiring table
Pin No. | Title of signal | Color or cable |PinNo. | Title of signal | Color or cable | PinNo. | Title of signal | Color or cable
1 COM+ Orange (Red 1) 10 COIN Pink (Black 1) 19 0z+ Pink (Red 2)
2 SRV-ON Orange (Black 1) | 11 BRK-OFF Orange (Red 2) 20 0z— Pink (Black 2)
3 A-CLR Gray (Red 1) 12 WARN Orange (Black 2) | 21 Cz Orange (Red 3)
4 CL/INTSPD2 Gray (Black 1) 13 COM— Gray (Red 2) 22 PULS1 Gray (Red 3)
5 | GAIN/ZEROSPD | White (Red1) | 14 GND Gray (Black2) | 23 PULS?2 Gray (Black 3)
6 DIV/INTSPD1 | White (Black1) | 15 OA+ White (Red 2) 24 SIGN1 White (Red 3)
7 CWL Yellow (Red 1) 16 OA— White (Black 2) 25 SIGN2 White (Black 3)
8 CCWL Yellow (Black 1) | 17 OB+ Yellow (Red 2) 26 FG Orange (Black 3)
9 ALM Pink (red 1) 18 OB— Yellow (Black 2)
<Notes>

e. g. of Pin No. designation : Pin No. 1 ---Wire color is orange, and one red dot.
Pin No. w---Wire color is orange, and two black dot.

<Remarks>
The shield of this cable is not connected to a connector pin. To connect the shield to FG or GND at the driver side, use a connector

kit for external device connection.

Communication cable

1) Part No. :

2) Dimensions

2000

D-sub connector 9P

Mini-DIN 8P

MD connector

Setup support software [PANATERM® |

1) Part No. : | DVOP4460 | (for Japanese / English version)

2) Supply media :

<Caution>

CD-ROM

For action environment other details, refer to the Instruction Manual of [PANATERM ® |

suondo 3 SYNIW .
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Options

External regenerative resistor

Manufacturer's Specifications Note
Part No. - — — .
Part No. Resistance Rated power | Activation temperature of built-in fuse (Input Power of drive)
DVOP2890 45M03 50Q 10w 130£2C Single phase, 100V
DV0OP2891 45M03 100Q 10w 130%2C Single/3-phase, 200V
Manufactured by lwaki Musen Kenkyuusho Co., Ltd.
<Remarks>

Thermal fuse is installed for safety. The thermal fuse may blow due to heat dissipating condition, working temperature, supply
voltage or load fluctuation.

Make it sure that the surface temperature of the resistor may not exceed 100C at the worst running conditions with the machine,
which brings large regeneration (such case as high supply voltage, load inertia is large or deceleration time is short)

$4.3 57
[0
88 30 | <Caution>
—————p=— Regenerative resistor gets very hot.
|| #43
9 Mating terminal Take preventive measures for fire and
5 | B5556PBTL burns.
o i BFSSSERE T Avoid the installation near inflammable
al | 1} = objects,
@ and easily accessible place by hand.
Reactor
Fig.1 zl E
Frame symbol Powe.r. supply Rated output| Part No. | Fig.
of driver specifications D) D) =
Single phase, 100V | 50 - 100W | DVOP227 1 a
O
MKDE Single phase, 200V | 50 - 100W
DVOP220 2 o o N
3-phase, 200V 50 - 200W L J it
4 H -
Single phase, 100V 200W DVOP228 | 1 AWW"E";Q pon L(M(‘; ﬂ
MLDE Single phase, 200V 200w - 400W R
DVOP220 2
3-phase, 200V 400W I
Fig.2 ~
L
A(Mounung pnch) F(Mnummg pitch)
G
Fig. Part No. A B C D E F G H | Inductance (mH) | Raged current (A)
DVOP227 4.02 5
1 55 80 68 90 90 41 55 7 M4
DVOP228 2 8
2 DVOP220 65 | 125 | 83 | 118 | 145 | 70 85 | 7(w)X12(L) | M4 6.81 3

e Harmonic restraint on general-purpose inverter and servo driver
On September, 1994, Guidelines for harmonic restraint on heavy consumers who receive power through high voltage system or extra high voltage system and
Guidelines for harmonic restraint on household electrical appliances and general-purpose articles established by the Agency for Natural Resources and
Energy of the Ministry of Economy, Trade and Industry (the ex-Ministry of International Trade and Industry). According to those guidelines, the Japan
Electrical Manufacturers Association (JEMA) have prepared technical documents (procedure to execute harmonic restraint: JEM-TR 198, JEM-TR 199 and
JEM-TR 201) and have been requesting the users to understand the restraint and to cooperate with us. On January, 2004, it has been decided to exclude the
general-purpose inverter and servo driver from the Guidelines for harmonic restraint on household electrical appliances and general-purpose articles”. After
that, the Guidelines for harmonic restraint on household electrical appliances and general-purpose articles was abolished on September 6, 2004.

We are pleased to inform you that the procedure to execute the harmonic restraint on general-purpose inverter and servo driver will be modified as follows.

1. All types of the general-purpose inverters and servo drivers used by specific users are under the control of the Guidelines for harmonic restraint on heavy
consumers who receive power through high voltage system or extra high voltage system”. The users who are required to apply the guidelines must calculate
the equivalent capacity and harmonic current according to the guidelines and must take appropriate countermeasures if the harmonic current exceeds a limit
value specified in a contract demand. (Refer to JEM-TR 210 and JEM-TR 225.)

2. The Guidelines for harmonic restraint on household electrical appliances and general-purpose articles was abolished on September 6, 2004. However, based
on conventional guidelines, JEMA applies the technical documents JEM-TR 226 and JEM-TR 227 to any users who do not fit into the Guidelines for harmonic
restraint on heavy consumers who receive power through high voltage system or extra high voltage system from a perspective on enlightenment on general
harmonic restraint. The purpose of these guidelines is the execution of harmonic restraint at every device by a user as usual to the utmost extent.
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MINAS E

DIN rail mounting unit

1) Part No. : | DVOP3811 35 2-M4, bar ring <Notes>

2) Dimensions 20 (for mounting 2 mounting screws (M4 X L8, Pan head) are attached.
0 Rail stopper can be extended to max. 10mm.

f

&

Mounting plate

140
130.5

3

U]

Rail stopper *‘Jﬂ
<Precautions in using options>

Use options correctly after reading operation manuals of the options to better understand the precautions.
Take care not to apply excessive stress to each optional part.

Recommended components

Surge absorber for motor brake

Motor Surge absorber for motor brake
Z15D151
MUMA  50W~400W Ishizuka Electronics Co.
List of peripheral components (Reference only)
Peripheral components Manufacturer

Automation Controls Company
Matsushita Electric Works, Ltd.

suondo 3 SYNIW .

Regenerative resistor Iwaki Musen Kenkyusho Co., Ltd.
Surge absorber for holding brake Ishizuka Electronics Corp.

Noise filter for signal lines TDK Corp.

Surge absorber / Noise filter Okaya Electric Industries Co. Ltd.

Sumitomo 3M

Connector Tyco Electronics AMP k.k,

Cable

* The avove list is for reference only. We may change the manufacturer without notice.
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