Ultra Compact Servo Motor & Driver

MINAS ...
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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.

without notch filter Effect of notch filter with notch filter

§ Ve Acas . T '

Speed
(1000r/min/div) |

Torque W B

(33.3%/0V) + -t bt s Jr,m.-ﬁnn

| Dot |

T ToEE W R T L TR T P b TFE N = LR I e — T IR TTT T T A
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 (t/min) torque [%] i - . Ay TPy
500 500 400 BiRn
400 400 320 f f I
300 ey - | 300 240 | i | |
200 f LT 200 160 ““r I |;|I| | ‘lll ”I
100 l oo R 100 80 | | || | || | | 1]
0 I '1 P NN S N | | | || |
~100 | -100 -80 | i | !
—200 o 1-200 —160, l'” }1 |.h| l||II|
-300 11-300 —240) AL LTERRE
—400 —400 -320
% 01 02 03 04 05 06 07 S 'I'"'“ T TH, S
command speed (r/min) position deviaton [pulse]
with damping control e i
 actual speed (vimin) torque [%] | T T I la: i1
500 20400 | b e T
400 1630 | | !
300 - I 1 | | 1220 | | 'I
YA | |
200 }:‘T‘x ) T | 1 | 8160 | | |
- | | b
100 g | 480 | i (Notel)
0 ] — 00 . e Select at positioning action mode.
l- k | 4~ | ' . . - At high speed positioning mode (Pr02=0)
100 4 —80 |
o A . . [ oo [ least vibration and Select either one of notch filter, damping control
. no vibration at motor shaft | fast response or high-functionaliy real-time auto- gain tuning.
| % 1 12 0 | ; Not possible to use them all at the same time.
—400 |16 —320 | | i Adaptive filter cannot be used.
—e00 il L L L 1| il - ! 20 ~a00 | | i
e e d?‘r%m) 02 03 04 05 06 07 s L W T TR - At high-functionality positioning mode (Pr02=1)
" positon deviaton [puise] | 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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WIS = Detals 0 Features

.Further Flexibility and Multiplicity

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.

E4

®\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

@

\z/

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

Sainjead Jo s|ielad 3 SVYNIN .



'f-i_ted | Rotary encoder Brake | Gear
Rated rotational
Motor series output ?,l\)ﬂeaid 2500P/r bln?itt / High UL/ICSA | Enclosure Features | Applications
kW speed . aosolute/ | Holdin i
kw) (rr)/min)) incremental | incremental 9 | precision
MUMA
o
= 0.05 - 0.4
@ IP65 SMT machines
= 0.05 3000 (Bxcept shaft Small capacity ez
% 0.1 (5000) O - | O |O ‘hm: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 S8 % %
Symbol Type —‘7 Special specifications
Ultra low inertia Motor structure
MUMA (100W-400W) Design order - -
1 - Standard Syrbo Shaft Holding brake Oil seal
ymool Key-way, [\yi i ; )
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

BMotor 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 %% Gear type
MUMA Ultra low inertia
(100W-400W) 1N 1/5 [ ) [ ) [ )
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 ® °

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

uolreuBbisaq |9po / suonedyisads jo 1s17 3 SYNIN

W Servo Driver

M KD E T1 3 1 0P % 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




Wl rl n g eX am p I e For details, reter to the Instruction Manual.

@®Wiring of main circuit

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

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.

Reactor (L)
Reduces harmonic current of the main power.

Pin-5 and Pin-3 of CN POWER

- Connect an external regenerative resistor
(option) between Pin-5 and B (Pin-3) of
connector, CN X5, when regenerative energy
is large. (Refer to page, E31 for regenerative
resistor.)

[ Motor | to page E11
[ Driver | to page E20
[ Option | to page E24
| Recommended equipments |

[ Parts customer to prepare |

Connector for power

> X4
supply connection,
(DVOP2870)
D (NN X3
ﬁ ‘gg
A2 Q
[ N
‘:4,&&‘:

L]

Regenerative
resistor
(option)

Ground_(Earth)

7

Console (DVOP4420)

Setup support software
"PANATERM®"
(DVOP4460)

PC communication cable
(DVOP1960)

Connector for external equipment (DVOP0770)
or interface connector cable (DVOP0800)

xé:I L
\ (S

\ Controller

Brake cable

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 (page) Driver (Frame symbol) Note) 2 Note) 2
Single 50 MUMASAZP1[] E1l MKDET1105P E23(K)
phase 100 MUMAO011P1[] E11 MKDET1110P E23(K)
100V 200 MUMAO021P1[ ] 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 MUMAO042P1[ ] E13 MLDET2510P E23(L) MFECAQ# *0EAM MFMCAQ * 0AEB
50 MUMASAZP1[] E13 MKDET1505P E23 (K)
100 MUMAO012P1[] E13 MKDET1505P E23 (K)
S-phase ™55 MUMAO22P1[] E13 MKDET1310P E23 (K)
200V 0 E1 MLDET2510P w
400 MUMAO042P1 3 MLDET2310P 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£‘WGci885mm
200V 200w 0.5kVA
400W 0.9kVA BBC2101N (10A)
50W
0.3kVA
3-phase 100w BBC35N (5A) BMET61042N
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

E8

Options Part No. gggfgying
Instruction manual Japanese DVOP3680) —
English DVOP3700( —
Console DV0OP4420| E25
Setup support software, Japanese DVOP4460| E28
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 Eo5
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 DVvOP228 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) : MFMCAOO30AEB
4) Connector kit for driver power supply connection : DVOP2870

Cable set (3m) contains,
1) Interface cable: DVOP0800

2) Encoder cable (5m) : MFECAO050EAM
3) Motor cable (5m) : MFMCAOO50AEB
4) Connector kit for driver power supply connection : DVOP2870

suondo pue siaquinN 1ed jo ajqel / ajdwexa Bullipy 3 SYNIN



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 )

Subject Conformed Standard IEC : International Electrotechnical Commission
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
A 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.

Take care not to apply excessive stress to each optional part.

Control panel

Controller

Insulated power
. . supply for interface
(Installatlon environment ) - x5
. . . . . Insulated transformer /Driver
Use Minas driver in environment of Pollution Noise e tor
Degree 1 or 2 prescribed in IEC-60664-1(e.g. Z’g;ﬁ’y signal snes ’:‘i)giiealﬁl‘\lneersm
. . . CN X1
Install the driver in control panel with IP54 6} Circuit Ground-fault Noise filter L1 CcN Servo
. breaker breaker (RCD) L2 X3 motor
protection structure.) LU
\%
w yf M
£ |
Surge o [ @
absorber [ — l
- CN X4
1

Ground (Earth plate)

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.

E9



Noise filter

When you install one noise filter in the power supply for multi axis
application, consult with the manufacture of the filter.

Option part No. Part No. Manufacturer

DVOP4160 3SUP-HU10-ER-6 |Okaya Electric Industries Co.

( Surge absorber )

Install a surge absorber at primary side of the noise filter.

MINAS E

Conformity to CE and UL

70
43

~_M3

52

\Cover
\ Main body

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
4 & e
04.2+0.2 = 04.2+0.2 w| =
by H
ocoo o e oo o s
3V N
UL-1015 AWG16 — UL-1015 AWG16
Circuit diagram ooo g % 0 2 Circuit diagram 00 a 8o 0 2
I S g ¢
@ O €] " 0 @ e T ©
OEE B 9 2
| . B H 0 R H ©
' < < 2 Q <
_ B ! 4 ™
— - 411 - 4141
<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, N
. 34%1
motor cable, encoder cable, interface cable)
. Mass : 62.8
Option part No. Part No. Manufacturer 9
— —
DVOP1460 ZCAT3035-1330 TDK Corp. B B
<Caution> -

Fix the signal line noise filter in place to eliminate excessive stress
to the cables.

E

ETor]
g |

—1

—

(

+

—
—
DI
—y O

(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.

E10
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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
(x10~4kg-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 -
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
“MUMAGS5AZP 1S

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 |"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?/\/lzoolv 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 orque € *Continuous torque/temperature Tg torque §  *Continuous torque/temperature
2] [N-m] 05 2 1001 K%z N ml1.0 2 100}
= (0.48) g 90 = (0.95) < g 9
o s 70 o (0.95, ~ 5 75
— 0.25 Peak-run range = 60 — 05 Peak-run range S~ = gg
] 018) o =3 01 2
(0.16): T (0.32) - ©
_g Continuous-run range E _8 Continuous-run range °
1 ]
= 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
5] b without brake ] N - 3 100
D [N-m] 05 S 100+ ey [N-m] 19 g '981
k%] (048) g% %] (095) B << s 2
= - £ = Peak- ~ hay
S) 025 Peakrunrange 5 60 ] with brake S 05 eatcrun fange ~ R S| with brake
(0.16) T — 10 g
= Continyous-un 1ange e = Coninuous-in g 2
; 0 1000 2000 3000 4000 5000 @ 0 10 20 30 40 ; 0 1000 2000 3000 4000 5000 g 0 10 20 30 . 40
rotational speed [r/min] g ambient temperature [C] rotational speed [r/min] > ambient temperature [C]
?g ) $  *Continuous torque/temperature
orque <
7] N N ml 20 3 100/
= (191) S g 8
o 'l Peak-run range "\ 2 7
— 1. AN g 50
= (064) ©
o Continuous-run range b
= 2
= 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
B BN -
K%} (1.91) Peak N 5 80 §
= 10 Peakrun range \\\ 3 z Y with brake
(0.64) £
= O8I ContuousTun range o g
; 0 1000 2000 3000 4000 5000 2 0 10 20 30 4
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.

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
50W to 400W

200V

MUMA

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
of the load and the rotor

Smaller than 30 times

Rotary encoder specifications

Note)3
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 |

ower (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/s2 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.

E13




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;gevlow inertia 1: Standard Symbol ™ g ound 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[] MUMAOQ12P1[]

© S *Continuous torque/temperature 8 S *Continuous torque/temperature
% torque S n torque o
= IN-m G5 s ' S Nem 10 g '8
o X 5 70 =] (0.95) 5 73
= 0.25{ Peak-runrange 5 60 = 05/ Peakerun range 3 B
(0.16) g =] (03 g
_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] > ambient temperature ['C] rotational speed [r/min] > ambient temperature [C]
€ “Contnuous orquenemperaure g Coninous oruelemperatre
= torque Py without brake © torque $ 100
@ N - 05 3 1001 ¢ 10. S 1904
) Nml G as) - 3 IN“ml (gg5) g R
% 0.25] Peak-run range é 60 with brake g 0.5{ Peak-run range 3 gg X with brake
0.25 2 (032) ®
= (016) S cntinuous-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 K~ g *Continuous torque/temperature
<5} torque b [} torque o
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 a (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 torque/temperature 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 ;8 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) 2 s (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 SVNIIN

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).
L2 ‘ 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——n

2. If the effective torque is within the rated torque, there is no limit in generative brake.

3. Consult us or a dealer if the load moment of inertia exceeds the specified value.

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)

— 1. — — — T|Motor
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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 — = 5
vy
SN

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 96 123.5
“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 45 4.5
LW 14 14 20 25
LK 12.5 12.5 18 225
KW 3h9 3h9 4h9 5h9
ey 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 f Dimensions

MINAS E Series
Motors with Gear Reducer

B Motor types with gear reducer

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

precision
1/25 [ J o @

B Specifications of motor with 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

E16
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Ratings and Specifications of Motor with Gear Reducer

B Model No. designation

eg) M U M A 01

1 P33

1 N

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 o o ® For High
Voltage specifications 2N 19 o o [ e
Symbol | Rated output —— aN 125 ° ° PY precision
o1 100W Syn;bol Spetzgt(:)a\tltlons
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 [ ] [ )
M Table 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[JP[I2N 100 1/9 80 333 555 2.25 6.86 0.0663 | 0.0703 1.05 1.25 588 294
MUMAO1[IPL14N 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[JPL[14N 1/25 140 120 200 1.1 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 Specfications of Motor with Gear Reducer

Reduction
Supply ratio
Vo|tage Motor 1/5 1/9 1/25
to driver output
MUMAO11PI1N MUMAO11P[12N MUMAO011P[J4N
torque 4.0 - torque 8.0 1 torque  20.0 4
. ! N-m] (19.0) -
IN-m] (3.72) < IN‘mI ¢ gg) IN-m]
Peak run range A N Peak run ran: Peak run range o
1 OOW 2.0 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 4 - IN-m] 160 IN-m] 40.0
N (33.3) -
AN (11.3) N N
Peak run range A \ A
200W 4.0 \‘\ 8.0 1 peak run range\ N 20.0 { Peak run range \\
AN N N
(2.65) \ N N
. (372) 5 RN 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‘ml g0 ] N-m 8O IN"ml (f9.0)
(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) A
Continuous run range Continuous run range Continuous run 'j@e
0 500 600 1000 0 333400 555 0 100 120 200
rotational speed [r/min] rotational speed [r/min] rotational speed [r/min]
MUMAO022P[]1N MUMAO022P[ 12N MUMAO022P[J4N
torque torque torque r
N m) B4 - N-m] 1601 N-m) 400
(33.3) -
N (11.3) = N
Peak run range R s Peak run range *
200V 200W 407 \\ 807 Peak run rgnge \\ 2001 .
(2.65) » N
Corti (8.72) (1) /
ontinuous run/r/al;ge Gontinuous run range Continuous run riln/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 ] torque
N-m] 2001 N-m] 400 IN-m] (79.-2‘; E -
(16.2) .
N (28.5) N
N \ Peak run range | ‘\
400W 100 { Peakrunrange \\\ 20.0 1 Peak runrange|*, 40.01 \\\‘
\\ \\ \
(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

LL (LG) LR
Encoder connecter (AMP) Motor connector (AMP) mj(:
Brake connector (AMP)
Detailed dimensions of shaft end
< LH LQ
8 @ @ = LE LK e
i < - D 4-412
Z
. ! (4
u ~
_ _ _ _ ] 1 2] &
AY wn —
o e
M2500P/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
32 20 52 50 60 12 10 MS. 18 67.5 4X4X16 2.5
192 92.5 (Depth : 12)
MUMAO01JPLI2N [100W | 1/9
2235 | 124
234.5 92.5
MUMAO01JP[J4N 1/25 50 30 78 70 90 19 17 (e '\316 20) 26 92 6X6X22 3.5
266 124 pih:
200.5 96 M5
MUMAO2[JPIIN 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
MUMAO2[JP[J4N 1/25 246 % 100
279 129
63 1235 50 30 78 70 90 19 17 (De;i\t/th: 20) 26 6X6X22 3.5
MUMAO4[JPCJIN 1/5 -
296 156.5 89.5
263 | 1235 '
MUMAO04[IPLI2N [400W | 1/9
296 156.5
288.5 | 1235 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]
g
2 | Single phase, 200V Single phase, 200-240v  T19%  50/501;
3 -15%
£
3-phase, 200V 3-phase, 200-240V +iggﬁ° 50/60Hz
- 0
= | Temperature Operating : 0 to 55C, Storage : -20 to +80C
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 & (1) Servo-ON, (2) Alarm clear and other inputs vary depending on the control mode.
= o
éi = 4 outputs
o
@ | 3 | Output ) i
2 (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
.g Supports both line driver I/F and open collector I/F with photo-coupler input.
2 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
[
‘g Control output (1) Positioning complete (In-position)
o
5 Max. command pulse frequency Line driver : 500kpps, Open collector : 200kpps
E §_ 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. =
= | (D CW over-travel inhibition, @ 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) =
o
% 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 >
ué Zero-speed clamp 0-clamp of internal speed command with speed zero clamp input is enabled. o
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
£ )
@ 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 ~
5 )
é Division of encoder feedback pulse 1P/r to 2500P/r (encoder pulses count is the max.). E
38 % g | Hardware error Over-voltage, under-voltage, over-speed over-load, over-heat, over-current and encoder error etc. @
D =
e 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

NFB

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

power supply

172167-1

Noise filter

172159-1

Tyco Electronics AMP '\ / Tyco Electronics AMP
Red

5557-

White or Yellow

1
——
2
-
3
-
4
——

5557-06R-210
Molex Inc.

NFB
5 L1
I £ n
er
power supply 3 L2
° L3
P4 el
172167-1 172159-1 P
Tyco Electronics AMP '\ /' Tyco Electronics AMP 5557-10R-210 B
—_— -~
CN X1
Red Molex Inc. ;
1 u
White or Yellow 4
2 \
Black  —— 6 [
3 w
CGreen/Yellow 4 3 E
L.
S557-06R210_~ | g
Molex Inc.
1
[ Motor

4 A
)
@
«Q
c
)
=]
i
1721681 | 172160-1  |wisted par T
(by Tyco Electronics, *  (by Tyco Electronics, AMP) |
Servo motor AMP) | !
i |
Motor side f Junction cable I Driver side
- J

When you make your own junction cable for

encoder (Refer to "Options" for connector.)

1) Refer the wiring diagram.

2) Use the twisted pair wire with shield, with
core diameter of 0.18mm? (AWG24) or
larger, with higher bending resistance.

3) Use the twisted pair wire for the
corresponding signal and power supply.

4) Shielding
Connect the shield of the driver to the case
of CN X4.

Connect the shield of the motor to Pin-6.
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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 g 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 51 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+ Abh 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] e GO
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 puLst &
Alarm clear input 3| aA-CLR PULS2 23
Internal command velocity selection 2 input 4 [\NTsPD2 2200 sient 1%
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+ 9
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 oz
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
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Dimens

lons

Frame K

%

35 =R
15 3Z
5 20 38
g3 105
32 g2
3
O 2 8
[ 51 (
sms 0 0 e st 0 0 o k=) 0000000000 O0Doo o e
@ Xa Connector for © °
AT communication A m I
0 || 0 |k [\gg 1‘ Name plate
oIz — |
X5 X5 A - - T I
Connector for control ‘I‘// T T T
signal connection i L~ I
i 5 g g ¢ | | | ¢___
0 Connector for encoder M “‘ = ————]
[[=J<l— connection, CN X4 R = et s
@ i
%%r i Connector for motor
0 connection, CN X3 0
[aal
&) EE] D
Earth terminal @ %E - Connector for main @
sorews @ = circuit connection, @ °oo0000000000000
CN X1 L
- 3
5.2 (75) T
. . s o0o0o0000000000000
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
Mass : 0.35kg
Frame L 0 T
15
5 20 =z
o= 105
5% = §
5B g3 i
staus 0 0 oo s 0 0 wwoe § OJO0000000000C0co o0
8
@ i Connector for @ N = 5 :
AT communication A T =7 ame plate
o [|ed o ||k ~
" i E— ||
u Connector for control g ("//(7777 TL I
signal connection ik o |
& : g8 g | | | o
Connector for encoder T T | ‘ | B
[1[: = connection, CN X4 R s R
QD i
U3 Connector for motor
0 @ connection, CN X3
[@gal
=sin
Earth terminal @ %E d Connector for main
SOrews @ = circuit connection, = o 00000000000000
CN X1 L
- 3
5.2 (75) —
e 000000000000000
. . o ooooo
Connector(Driver side) -eeooon DDD%%%%%%
o0 o00000000000000
Connector symbol Connector type Manufacturer 0 00000000000000
s 000000000000000
CNX1 5569-06A2 Molex Inc. e 00000 — 0000000
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 )

11 12

Cable type

Cable end treatment (Driver side)
[ M | Molex connector (MINAS A4,A4P series, E series)

A | AMP connector |

Cable end treatment (Encoder side) [
]

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 |

E24
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Options

Cable set DVOP37300 (3m)

Cable set DVOP39200 (5m)

1) Interface cable : DVOP0800 1) Interface cable : DVOP0800
2) Encoder cable (3m) : MFECAOO030EAM 2) Encoder cable (5m) : MFECAQ050EAM
3) Motor cable (3m) : MFMCAOO030AEB 3) Motor cable (5m) : MFMCAO050AEB
4) Connector kit for driver power supply connection : DVOP2870 4) Connector kit for driver power supply connection : DVOP2870
Encoder cable
( MFECAO* *0EAM )
Title Part No. Manufacturer
55100-0600
L Connector and Molex Inc. L(m) Part No.
2[ it 55100-0670 3 MFECAQO30EAM
o Connector 172160-1 Tveo Electronics AMP 5 MFECAO050EAM
@ e @ Connector Pin 170365-1 4 10 | MFECAOL00EAM
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 MFMCAOQ030AEB
E _ < Connector' 5557-06R-210 Molex Inc. 5 MFMCAQ050AEB
gTI FJ @ (! Connector Pin 53567 10 | MFMCAOL00AEB
a9 | Cable | ROBO-TOPGNVO75m? | Daiden Co., Ltd. || 20 | MFMCAO200AEB
Brake cable (Robotop ® 105C - 600V - DP)
( MEMCBO* *0GET )
40) L (50) Title Part No. Manufacturer | [L(m) Part No.
‘ ‘ = ‘ Connector 172157-1 Tyeo Electronics AMP 3 MFMCBOO30GET
T (S T "0 ewmwinl wew | 5T [10 | wcsoome
g = \.@ - > -
Cable ROBO-TOP 600V 0.75mm* | Daiden Co., Ltd. 20 | MFMCB0200GET

Console

1) Part No. :

2) Dimensions
(62)

)

DVvVOP4420 Caution) An existing console(DVOP3690) cannot be used for the A4P series.

i 8

lagaag]
[Eahmas])

(114)

(1500)

A\

@)
A

M3 length 5mm

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

MD connector
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
N (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.

E26
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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 |1 oi
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 9 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 ® |

E28
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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
DVOP2891 45M03 100Q 1ow 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
300
3 B |
|| ¢4.3
 E— 519 Mating terminal
| e | 55%6PBTL
(or 5556PBT)

(g

<Caution>

Regenerative resistor gets very hot.

burns.

objects,

Take preventive measures for fire and

Avoid the installation near inflammable

@ and easily accessible place by hand.
Reactor
Fig.1 z1 E T
Frame gymbol 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 N
3-phase, 200V 50 - 200W 2 L L 2 B
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 = 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.
w 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 Tel No./Web site :(Z>
(0]
Non-fuse breaker, Magnetic contactor, Surge Automation Controls Company 81-6-6908-1131 m
absorber Matsushita Electric Works, Ltd. http://www.mew.co.jp o
he]
—*
; ; 81-44-833-4311 =4
Regenerative resistor Iwaki Musen Kenkyusho Co., Ltd. http://www.iwakimusen.co.jp/ S
%
Surge absorber for holding brake Ishizuka Electronics Corp. 81'3'3621'2703_’ .
http://www.semitec.co.jp/
. " . . 81-3-5201-7229
N filter f I TDK .
oise filter for signal lines Corp http:/fwww.tdk.co.jp/
Surge absorber / Noise filter Okaya Electric Industries Co. Ltd. 1-3-4544-7030

http://www.okayatec.co.jp/

81-3-5716-7290

Sumitomo 3M .
http://www.mmmco.jp

81-44-844-8111

Connector Tyco Electronics AMP k.k, . -
http://www.tycoelectronics.com/japan/amp

81-462-65-2313

Japan Molex Inc. )
http://www.molex.co.jp

81-3-5805-5880

Cable Daiden Co., Ltd. http://iwww.dyden.co.jp/

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

otor capacity selection software

Motor capacity selection software

AC servo motor capacity selection software

We have prepared PC software “M-SELECT” for AC servo motor capacity selection.
Consult our sales representative or authorized distributor.

Example of capacity calculation screen
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Option selection software

Option selection software for AC servo motor MINAS series

We have prepared PC software to enable fast, easy, and correct option selection, a complicated job without the software.

Selection based on series and type

e®Options are selected by motor series and type based on

motor specifications such as motor output and power
requirements.

Direct selection based on a part number of
motor and driver

®Options can be selected directly based on a part number of
motor and driver if it is already determined.

One-shot search for a part number of motor
and driver

®One-shot search is possible to search for a part number of
motor and driver based on motor specifications such as motor

output, power used, presence of brake and gear, and encoder

type.

Total elimination of incorrect selection

®Only necessary options can be selected without fail.

Storage of selection results

®Selection results can be printed and stored with comments.

% by b 11
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Option select software

Setup support software

Setup support software
Setup support software PANATERM® for MINAS series AC servo motor & Driver

The PANATERM® assists users in setting parameters, monitoring control conditions, setup support, and analyzing
mechanical operation data on the PC screen, when installed in a commercially available personal computer, and
connected to the MINAS series through the RS232 serial interface.

o [
"R = B
Masd | Sws (=11 P En
Parameter setup i e
« After a parameter is defined on the screen, it will be sent to ook e : e
the driver immediately. R — el
» Once you register parameters you frequently use, they can be K L B ke
easily set up on the screen. v e M
B P e d M e T a 4 g :.
7 For wamsschre i ] LT ._:'.
| eI SR e o BT
Lo sk Y g s o o o i
Sdoby el k20 |rge selieg ray reesl e pscillabon

Monitor
« Control conditions: Control mode, velocity, torque, error and warning

« Driver input signal :
e Load conditions: Total count of command/feedback pulses, L

Parameter

Load ratio, Regenerative resistor load ratio BT 103 | Purve | Loa | b e | P e
Tapnl dslng Wl G
Alarm e e st pesie
* Displays the numbers and contents of the current alarm and ittty | | ai— |
up to 14 error events in the past. e R T PO
« Clears the numbers and contents of the current alarm and up e o
to 14 error events in the past. | S e .
. Cose s m
o Al Farmial han o
Auto tuning —— g
« Gain adjustment and inertia ratio measurement %
Graphic waveform display e e »
e The graphic display shows command velocity, actual velocity, B cen) b vhil bi] e
torque, and error waveforms. el SRSV 5 RO E—
Absolute encoder setup - 7
« Clears absolute encoder at the origin. =
« Displays single revolution/multi-revolution data. =
« Displays absolute encoder status. - " :

Freq uen Cy an alys is Graphic waveform display

« Measures frequency characteristics of the machine, and
displays Bode diagram.
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Guide to the International System of Units (SI)

Organization of the system of units

Sl unit Table 5 : Prefix
| (Multiples of 10)

Tablel: Basic unit

Table 4 : Unit combined

Table 2: Auxiliary unit

Derived unit

Table 3 : Derived unit with

Other derived unit

with S| unit proper name
Tablel: Basic unit Table 2: Auxiliary unit
Quantity Name of unit Symbol of unit Quantity Name of unit Symbol of unit
Length meter m A
Weight Kilogram kg Plane angle radian rad
Time second s Solid angle steradian sr
Current ampere A
Thermodynamic temperature kelvin K
Amount of substance mol mol
Luminous intensity candela cd

Table 3: Major derived unit with proper name

. : Derivation from basic unit
antit o . S
Quantity Name Symbol of unit auxiliary unit or other derived unit
Frequency hertz Hz 1Hz=1s*
Force newton N 1N=1kg-m/s?
Pressure, Stress pascal Pa 1Pa=1N/m?
Energy, Work, Amount of heat joule J 1J=1IN-m
Amount of work, Work efficiency, Power, Electric power | watt W 1W=1J/s
Electric charge, Amount of electricity coulomb C 1C=1A-s
Electric potential, Potential difference, Voltage, Electromotive force| volt \'% 1v=1J/C
Electrostatic capacity, Capacitance farad F 1F=1C/V
Electric resistance ohm Q 1Q=1V/A
Electric conductance siemens S 1S=1Q
Magnetic flux weber Wb 1Wb=1V-s
Magnetic flux density, Magnetic induction tesla T 1T=1Wb/m?
Inductance henry H 1H=1Wb/A
Degree centigrade (Celsius) degree centigrade (Celsius) / degree °C t°C=(t+273.15)K
Luminous flux lumen Im 1llm=1cd-sr
llluminance lux Ix 1Ix=1Im/m?
Table 4: Unit combined with Sl unit Table 5: Prefix
Quantity Name Symbol of unit Multiples powered Prefix
to unit Name Symbol
minute min 10* exa E
. 10 peta P
Time hour h 102 tera T
day d 10° giga G
10° mega M
degree ° 10° kilo K
10° hecto h
Plane angle minute ' 10 deca da
d " 10" deci d
secon 107 centi c
Volume liter I, L 10° mill m
10 micro 1]
Weight ton t 10° nano n
10" pico p
10" femto f
107 atto a
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Guide to the Informational System of Units(Sl)

Major compatible unit

. Symbol of Symbol of Sl unit and .
Quantity conventional unit compatible unit Conversion value
Length W (micron) um 1p=1um (micrometer)
Acceleration Gal m/s? 1Gal=10-2m/s?
G m/s? 1G=9.806 65m/s?
Frequency cls, c Hz 1lc/s=Hz
Revolving speed, Number of revolutions rpm st min7, r/min 1rpm=1min?
Weight kgf -
Mass _ ko }Same value
Weight flow rate kgf/s -
Mass flow rate - kals }Same value
Specific weight kgf/m?® -
Density - kg/m® }Same value
Specific volume m3/kgf m3/kg Same value
Load kaf N 1kgf=9.806 65N
Force kgf N 1kgf=9.806 65N
dyn N 1dyn=10°N
Moment of force kgf-m N-m 1kgf-m=9.806 N*m
Pressure kgflcm? Pa, bar @ or kgflcm? 1kgf/cm?=9.806 65 x 10*°Pa=0.980
at (Engineering atmospheric pressure) Pa 665bar
atm (Atmospheric pressure) Pa 1at=9.806 65 x 10*Pa
mH20, MAq Pa latm=1.013 25 x 10°Pa
mmHg Pa or mmHg @ 1mH.0=9.806 65 x 10°Pa
Torr Pa 1mmHg=133.322Pa
Stress kgf/mm? Pa or N/m? 1kgf/mm?=9.806 65 x 10*Pa
=9.806 65 x 10°N/m?
kgf/cm? Pa or N/m? 1kgf/cm?=9.806 65 x 10*Pa
=9.806 65 x 10*N/m?
Elastic modulus kgf/m? Pa or N/m? 1kgf/m?=9.806 65Pa=9.806 65N/m?
1kgf/cm?=9.806 65 x 10*N/m?
Energy, Work kagf-m J (joule) 1kgf-m=9.806 65J
erg J lerg=10"J
Work efficiency, Power kgf-m/s W (watt) 1kgf-m/s=9.806 65W
PS w 1PS=0.735 5kW
Viscosity PP Ps-s 1P=0.1Pa-s
Kinetic viscosity St mm?/s 102St=1mm?/s
Thermodynamic temperature K K (kelvin) 1K=1K
Temperature interval deg K® 1deg=1K
Amount of heat cal J 1lcal=4.186 05J
Heat capacity cal’C JK @ lcal/’C=4.186 05J/K
Specific heat, Specific heat capacity call (kgf-°C) cal/ (kgf-K)® 1cal/ (kgf-°C)=4.186 05J/ (kg-K)
Entropy cal/lK JIK 1cal/lK=4.186 05J/K
Specific entropy cal/ (kgf+K) J/(kg-K) lcall (kgf-K)=4.186 05J/ (kg-K)
Internal energy (Enthalpy) cal J 1cal=4.186 05J
Specific internal energy (Specific enthalpy) cal/kgf J/kg 1cal/kgf=4.186 05J/kg
Heat flux cal’/h w lkcal/h=1.162 79W
Heat flux density cal/ (h-m?) W/m? 1kcal (h-m?=1.162 79W/m?
Thermal conductivity cal/ (h-m+°C) W/ (m-K) @ lkcal (h*m-°C)=1.162 79W/ (m-K)
Coefficient of thermal conductivity call (h-m?-°C) W/ (mK) @ 1lkcal (h*m+"C)=1.162 79W/ (m?:K)
Intensity of magnetic field Oe Alm 10e=10% (4m)A/m
Magnetic flux Mx Wb (weber) 1Mx=10"Wb
Magnetic flux density Gs,G T (tesla) 1Gs=10"T

Note

(1) Applicable to liquid pressure. Also applicable to atmospheric pressure of meteorological data, when “bar” is used in international standard.

(2) Applicable to scale or indication of blood pressure manometers.

(3) “°C” can be substituted for “K”.
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Selecting Motor Capacity

Flow of motor selection

1. Definition of mechanism to be driven by motor.
Define details of individual mechanical components (ball screw length, lead and pulley diameters, etc.)

<Typical mechanism>
Ball screw mechanism Belt mechanism Rack & pinion, etc.

[Hﬂ—_'ib@mw

T

2. Definition of operating pattern.
Acceleration/deceleration time, Constant-velocity time, Stop time, Cycle time, Travel distance

A

Velocity .
Travel distance

(slashed area)

>
Time
< > < >‘<
Acceleration  Constant-  Deceleration Stop time
time velocity time time
Cycle time
< Y >

Note) Selection of motor capacity significantly varies depending on the operating pattern.
The motor capacity can be reduced if the acceleration/deceleration time and stop time are set as
long as possible.

3. Calculation of load inertia and inertia ratio.
Calculate load inertia for each mechanical component. (Refer to "General inertia calculation method" described

later.)
Divide the calculated load inertia by the inertia of the selected motor to check the inertia ratio.
For calculation of the inertia ratio, note that the catalog value of the motor inertia is expressed as "x 10~*kg-m?2".

4. Calculation of motor velocity
Calculate the motor velocity from the moving distance, acceleration / deceleration time and constant-velocity

time.
5. Calculation of torque
Calculate the required motor torque from the load inertia, acceleration/deceleration time and constant-velocity

time.

6. Calculation of motor
Select a motor that meets the above 3 to 5 requirements.
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Selecting Motor Capacity

Description on the items related to motor selection

1.Torque

(1) Peak torque
Indicate the maximum torque that the motor requires during operation (mainly in acceleration and
deceleration steps). The reference value is 80% or less of the maximum motor torque. If the torque is a
negative value, a regenerative discharge resistor may be required.

(2) Traveling torque, Stop holding torque
Indicates the torque that the motor requires for a long time. The reference value is 80% or less of the rated
motor torque. If the torque is a negative value, a regenerative discharge resistor may be required.

Traveling torque calculation formula for each mechanism

Ball screw mechanism Traveling torque  Tf= P (LgW+F)
F 217
W : Weight [kq] 77 : Mechanical efficiency
C P :Lead [m] | : Coefficient of friction
P> F : External force [N] g : Acceleration of gravity 9.8[m/s?]
- J
(" i N\
Belt mechanism Traveling torque Ti= —D (MLQW+F)
- 2117
—p W : Weight [kg] 77 : Mechanical efficiency
m‘ P : Pulley diameter [m] i : Coefficient of friction
F : External force [N] g : Acceleration of gravity 9.8[m/s?]
& J

(3) Effective torque
Indicates a root-mean-square value of the total torque required for running and stopping the motor per unit
time. The reference value is approx. 80% or less of the rated motor torque.

\/Tazxta-f-szth + Td? X td
Trms =

tc
Ta : Acceleration torque [N-m] ta : Acceleration time [s] tc : Cycle time [s]
Tt : Traveling torque [N-m] tb : Constant-velocity time [s] (Run time + Stop time)
Td: Deceleration torque [N-m] td: Deceleration time [s]

2. Motor velocity
Maximum velocity
Maximum velocity of motor in operation: The reference value is the rated velocity or lower value.
When the motor runs at the maximum velocity, you must pay attention to the motor torque and temperature rise.
For actual calculation of motor velocity, see "Example of motor selection" described later.

F8
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Selecting Motor Capacity

3. Inertia and inertia ratio
Inertia is like the force to retain the current moving condition.
Inertia ratio is calculated by dividing load inertia by rotor inertia.

Generally, for motors with 750 W or lower capacity, the inertia ratio should be “20” or less. For motors with 1000

W or higher capacity, the inertia ratio should be "10” or less.
If you need quicker response, a lower inertia ratio is required.

( For example, when the motor takes several seconds in acceleration step, the inertia ratio can be further
increased.

General inertia calculation method

Shape J calculation formula Shape J calculation formula
. i 1
Disk 3 :%WDZ[kg-mz] Hollow cylinder| :EW(Dz +d?) [kg-m?]
“q
W : Weight [kg] «5) W : Weight [kg]
) D : Outer diameter [m]
D : Outer diameter [m] )
d : Inner diameter [m]
. . 1
Prism 3 =iWD (@ + b?) [kgm?] Uniform rod J :EW(Q,DZ + 4L.2) [kg-m?]
T 12 -
] W : Weight [Kg] W Weight [kg]
) D D : QOuter diameter [m]
“Q.,E" a, b, c: Side length [m] Ly L2

L : Length [m]

Straight rod

@%

J= % WL?2 [kg:m?]

W : Weight [kg]
L : Length [m]

Separated rod

=

=%WD2 + WS? [kg'm?]
W : Weight [kg]

D : Outer diameter [m]

S : Distance [m]

Reduction gear

Inertia on shaft "a"

n
J=J, + (Wj)2 J, [kg-m?]

* Excluding drum J

pP-H

Nt N, : A rotational speed of a shaft [ r/min]
N, : Arotational speed of b shaft [r/min]
1 2
Conveyor J=-"WD?2 [kgm?] Ball screw J= 3.+ W-P kg
4 B T2
W : Workpiece weight on conveyor [kg] E W : Weight [kg]
: —>
m. D : Drum diameter [m] L— P :Lead

JB : J of ball screw

If weight (W [kq]) is unknown, calculate it with the following formula:
Weight WI[kg]=Density p[kg/m3] x Volume V[m3]
Density of each material

Iron
Brass

p=7.9 x 108 [kg/m?]
£=8.5 x 108 [kg/mq]

Aluminum

F9
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Selecting Motor Capacity

To drive ball screw mechanism

1. Example of motor selection for driving ball screw mechanism
Workpiece weight Wa = 10 [kq] 4_‘
Ball screw length BL =0.5[m]

Ball screw diameter BD =0.02 [m]
Ball screw pitch Bpr =0.02 [m]
Ball screw efficiency Bz =09

Travel distance 0.3[m]
Coupling inertia  Jc =10 x 1078 [kg-m?] (Use manufacturer-specified catalog value, or calculation value.)

2. Running pattern : o A
‘elocit;
Acceleration time ta =0.1[g ’ Travldisance
Constant-velocity time  tb = 0.8 [g] %
Deceleration time td =0.1 (9 >
Cycle time tc =2 «—>|< >le ;!4 > Time
Travel distance 0.3 [m] Acc?ilneqreamon v;ggi?;/atri]rtr;e Decoteilri;ation Stop time
. Cycle time -~
i Bp\® 0.02)\’
3. Ball screw weight Bw=p X TTX ( > ) X BL=7.9 % 103 X TIX ( .2 ) % 0.5
=1.24 [kq]
. . . 2
4. Load inertia JL=Jc +J8=JC + %BW X BD? + —WAAJBZP

=0.00001 + (1.24 x 0.022) / 8 + 10 x 0.02% / 41
=1.73 X 104 [kg-m?]

5. Provisional motor selection
In case of 200 W motor : JM = 0.17 X 10~* [kg-m?]

6. Calculation of inertia ratio
JL/IM=1.73 X 10%/0.17 X 10 Therefore, the inertia ratio is "10.2" (less than "20")

(In case of 100 W motor: JM = 0.064 X 10* Therefore, the inertia ratio is "27.0".)

7. Calculation of maximum velocity (Vmax)

% X Acceleration time X Vmax + Constant-velocity time X Vmax + % X Deceleration time X Vmax = Travel distance

% % 0.1 X Vmax + 0.8 X Vmax + % x 0.1 X Vmax = 0.3

0.9 X Vmax =0.3
=0.3/0.9=0.334 [m/g]
8. Calculation of motor velocity (N [r/min]) Ball screw lead per resolution: BP =0.02 [m]
N =0.334/0.02 = 16.7 [r/9
=16.7 X 60 = 1002 [min~1] < 3000 [min] (Rated velocity of 200W motor)

uoneuwLou| .

9. Calculation of torque

: _ Bp _ 0.02
Traveling torque Tf = 5B 7 (LgWA + F) = STTx 09 (0.1 x9.8 x10+0)
= 0.035 [N-m]

(JL 4+ IM) X 21IN[r/9]
Acceleration time [9]

-4 -4
_ (1.73x 10 +o.170><110 )X2MX16.7 oo

=0.199 +0.035 = 0.234 [N-m]
F10
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Selecting Motor Capacity

(JL 4+ IMm) X 21IN[r/9]
Deceleration time [g]

-4 —4
_ (1.73x10 +0.170>;10 ) X2MX16.7 o oo

0.199 — 0.035 = 0.164 [N-m]

— Traveling torque

Deceleration torque Td

10. Verification of maximum torque
Acceleration torque = Ta=0.234 [N-m] < 1.91[N-m] (Maximum torque of 200 W motor)

11. Verification of effective torque

\/Tazxta+Tf2><tb+Td2Xtd
Trms = "
C

\/ 0.2342x0.14+0.0352x0.8+0.164%2x0.1
2

0.065[N-m] < 0.64 [N-m] (Rated torque of 200 W motor)

12. Judging from the inertia ratio calculated above, selection of 200 W motor is preferable,
although the torque margin is significantly large.

Example of motor selection

Example of motor selection for timing belt mechanism

1.Mechanism Workpiece weight WAa =3[kg] (including belt)
Pulley diameter PD =0.05[m]
Pulley weight WP =0.5[kg] (Use manufacturer-specified catalog value, or calculation value.)
Mechanical efficiency Bz =0.8
Coupling inertia Jc =0 (Direct connection to motor shaft)
Belt mechanism inertia JB
Pulley inertia Jp
Velocity
Travel distance
2. Running pattern (slashed are2)
Acceleration time ta = 0.1[g] R
Constant-velocity time tb = 0.8[g] P P | Time
. . - Lt Bl Lol Bl Lot B} Lt
Deceleration time td = 01[5] Acceleration  Constant-  Deceleration Stop time
) time velocity time time
Cycle time tc =2[g < Cycle time >

Travel distance 1[m]

3.Load inertia JL=JC + JB + JP

1 1

=JC+ZWAXPD2+§WPXPD2X2
:o+% ><3x0.052+%x0.5x0.052x2

=0.00219 = 21.9 X 10~ [kg-m?]

4. Provisional motor selection
In case of 750 W motor : JM = 1.31 X 10~* [kg-m?]

5. Calculation of inertia ratio
JL/IM=21.9%x 10%/1.31 X 10* Therefore, the inertia ratio is "16.7" (less than "20")
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Selecting Motor Capacity

6. Calculation of maximum velocity (Vmax)

L & Acceleration time x Vmax + Constant-velocity time X Vmax + % X Deceleration time X Vmax = Travel distance

2
% X 0.1 X Vmax + 0.8 X Vmax + % X 0.1 XxVmax=1
0.9 XVmax=1

Vmax=1/0.9=1.111[m/g

7. Calculation of motor velocity (N [r/min])
A single rotation of pulley : Tt X PD = 0.157[m]

N =1.11/0.157 = 7.08[r/s]
=7.08 X 60 =424.8[min'] < 3000[min!] (Rated velocity of 750 W motor)

8. Calculation of torque

Traveling torque Tf= ;—S(UQWA +F) = 20);005.8 (0.1x9.8x3+0)

= 0.092[N-m]
= L+ Jm) X 2N [1/s] + Traveling torque

Acceleration torque Ta= . 2
Acceleration time[s]

—4 —4
_ (219x10" + 1.310? 107) x 2 X 7.08 | 1 992

= 1.032 4 0.092 = 1.124[N-m]

_ (L4 Im) X 21N[r/s] |
Td= Deceleration time[s] Traveling torque

_4 —4
_ (219 x 10 + 1.3%)>1< 107) X 2 X 7.08 _ ) 49

= 1.032 — 0.092 = 0.94[N-m]

Deceleration torque

9. Verification of maximum torque
Acceleration torque  Ta=1.124[N-m] < 7.1[N-m] (Maximum torque of 750 W motor)

10. Verification of effective torque

\/Tazxta+Tf2th+Td2Xtd
Trms = tc

_\/1.1242><0.1+0.O922><0.8+0.942><0.1
2
= 0.333[N'm] < 2.4[N-m] (Rated torque of 750 W motor)

11. Judging from the above calculation result, selection of 750W motor is acceptable.

F12
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. Customer Service Technical Support Center, Motor Fax No.
RequeSt Sheet for MOtor Selecuon Company, Matsushita Electric Industrial Co., Ltd. (81)-72-870-3120

Request for Motor Selection I : Ball screw drive

1. Driven mechanism and running data

1) Travel distance of the work load per one cycle | di: deg
Running pattern
2) Cycle time to: s 2 ! )
3 | |
o | |
(Fill in items 3) and 4) if required.) = ! R !
3) Acceleration time ta: S ta tg time
— to I Sa— ts
4) Deceleration time ta: S
5) Stopping time ts: s
6) Max. velocity V: mm/s
7) External force F: kg
8) Positioning accuracy of the work load | =& mm
9) Total weight of the work load and the table |Wa: kg
10) Power supply voltage \%
11) Diameter of the ball screw mm
12) Total length of the ball mm
14) Traveling direction
13) Lead of the ball screw mm (horizontal, vertical etc.)

2. Other data
(Fill the details on specific mechanism and its configurations in the following blank.)

Company name :

Department/Section :

Name :

Address :

Tel :

Fax:

E-mail address:
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Customer Service Technical Support Center, Motor Fax No.

RequeSt Sheet for MOtor SeleCtion Company, Matsushita Electric Industrial Co., Ltd. (81)-72-870-3120

Request for Motor SelectionII : Timing pulley + Ball screw drive

1. Driven mechanism and running data

Motor side Motor side

1) Travel distance of the work load per one cycle da: deg| 15) Diameter of the pulley | Da: mm |Dz: mm

2) Cycle time to: s| 16) Weight of the pulley Wi: kg [W2: kg

(Fill in items 3) and 4) if required.) (or item 17) and 18))

17) Wedth of the pull La:
3) Acceleration time ta: s ) Wedih of the pulley ! mm
18) Material of the pull
4) Deceleration time ta: S 8) Material of the pulley
L 19) Weight of the belt W k
5) Stopping time ts: s ) Weig v 9
. R i tt
6) Max. velocity V: mm/s unning patemn
7) External force F: kg > | |
3 L R |
o ‘ ‘
8) Positioning accuracy of the work load + mm g ! !
ta ! td time

9) Total weight of the work load andthe table | Wa: kg ‘ to ‘ ts
10) Power supply voltage \%
11) Diameter of the ball screw mm
12) Total length o the ball screw mm
13) Lead of the ball screw mm
14) Traveling

2. Other data
(Fill the details on specific mechanism and its configurations in the following blank.)

Company name :

Department/Section :

Name :

Address :

Tel :

Fax:

E-mail address:

F14
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: Customer Service Technical Support Center, Motor Fax No.
RequeSt Sheet for MOtor Selecnon Company, Matsushita Electric Industrial Co., Ltd. (81)-72-870-3120

Request for Motor SelectionIll : Belt drive

1. Driven mechanism and running data

1) Travel dist f the work load | da: d .
) Travel distance of the work load per one cycle 1 eg Running pattern
2) Cycle time to: s 1 1
. . oA/ 4
(Fill in items 3) and 4) if required.) S ! !
e/ 1
3) Acceleration time ta: s |  t time
= to == ts
4) Deceleration time td: s
5) Stopping time ts: s Wa
»4\ 'I: i
6) Max. velocity V: mm/s
LN O BB
7) External force F: kg
- )
8) Positioning accuracy of the work load + mm \/ D1
9) Total weight of the work load Wa: kg W1
10) Power supply voltage v (or item 14) and 15))
11) Weight of the belt W kg 14)Width of the pulley L: mm
12) Diameter of the driving pulley D1: mm 15) Material of the pulley
13) Total weight of the pulley Wa: kg 16) Traveling direction

(horizontal, vertical etc.)

2. Other data
(Fill the details on specific mechanism and its configurations in the following blank.)

Company name :

Department/Section :

Name :

Address :

Tel :

Fax:

E-mail address:
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Request Sheet for Motor Selection

Customer Service Technical Support Center, Motor

Company, Matsushita Electric Industrial Co., Ltd.

Fax No.

(81)-72-870-3120

Request for Motor Selection IV : Timing pulley + Belt drive

1. Driven mechanism and running data

Motor side Belt side
1) Travel distance of the work load per one cycle da: deg 16) Diameter of the pulley | Da: mm | Da: mm
2) Cycle time to: S 17) Weight of the pulley | Ws: kg | Wa: kg
(Fill in items 3) and 4) if required.) (or item 18) and 19))
18) Width of the pulle L2: mm
3) Acceleration time ta: S ) Wi puiey ?
L 19) Material of the pulley
4) Deceleration time td: S
20) Weight of the belt W k
5) Stopping time ts: S ) 9 5 g
21) Traveling direction
6) Max. velocity V: mm/s (horizontal, vertical etc.)
7) External force F: kg Running pattern
8) Positioning accuracy of the work load + mm o
g/ rR
9) Total weight of the work load and the table | Wa: kg %
10) Power supply voltage \%
11) Weight of motor site belt W kg
Motor side Belt side
12) Diameter of the pully | D1: mm | Dz: mm
13) Weight of the pulley | Wa: kg |Woa: kg
(or item 14) and 15))
14) Weight of the belt Li: mm

15) Material of the pulley

2. Other data

(Fill the details on specific mechanism and its configurations in the following blank.)

Company name :

Department/Section :

Name :

Address :

Tel :

Fax:

E-mail address:

F16
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. Customer Service Technical Support Center, Motor Fax No.
RequeSt ShEEt for MOtor SeleCtmn Company, Matsushita Electric Industrial Co., Ltd. (81)-72-870-3120

Request for Motor Selection V' : Turntable drive

1. Driven mechanism and running data

Prism Cylinder
1) Travel distance of the work load per one cycle da: deg | 14) Dimensions of the work load | a: mm | a: mm
2) Cycle time to: s b: mm | b: mm
(Fill in items 3) and 4) if required.) c: mm | c: mm
3) Acceleration time ta: s | 15) Number of work loads pcs
4) Deceleration time td: s .
Running pattern
5) Stopping time ts: s |
> : :
6) Max. rotational speed of the table v: deg/s § di
S | |
or
(on) V: r's ta ' td time
T to a— ts
7) Positioning accuracy of the work load | == deg R
1
8) Weight of one work load Wa: kg Wa g
9) Driving radius of the center of gravity of the | Rui: mm /
10) Diameter of the table D1: mm
D1
11) Mass of the table Wi: kg
12) Diameter of the table support Ta: mm
13) Power supply voltage \%
b b
a ‘_
¢ A
C
A4
2. Other data <2 »

(Fill the details on specific mechanism and its configurations in the following blank.)

Company name :

Department/Section :

Name :

Address :

Tel :

Fax :

E-mail address:
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: Customer Service Technical Support Center, Motor Fax No.
ReqUGSt Sheet for MOtor SeleCt|0n Company, Matsushita Electric Industrial Co., Ltd. (81)-72-870-3120

Request for Motor Selection VI : Timing pulley + Turntable drive

1. Driven mechanism and running data

Motor side Turntable side
1) Travel distance of the work load per one cycle | di: deg | 16) Diameter of the pulley | D2: mm | Daz: mm
2) Cycle time to: s | 17) Weight of the pulley | Wa: kg | Wa: kg
A . . (or item 18) and 19))
(Fill in items 3) and 4) if required.)
18) Width of the pulley La: mm
3) Acceleration time ta: s
19) Material of the pulley
4) Deceleration time ta: S
20) Weight of the belt Whw: kg
5) Stopping time ts: S
] Running pattern
6) Max. rotating speed of the table | v: deg/s
or | |
(on V: r's > | |
S 1 d1 1
o | |
7) Positioning accuracy of the work load | =+ deg g
ta ' td i
. , == == & time
8) Weight of one work load Wa: kg
9) Driving radius of the center of gravity of the | R1: mm
10) Diameter of the table D1 mm
11) Mass of the table Wia: kg
12) Diameter of the table support T1: mm
13) Power supply voltage \%
(Prism) (Cylinder)
14) Dimension of the work load | a: mm | a: mm b
b «
b mm | b: mm a
a A
. . c \ 4
c: mm | c: mm
.,
15) Number of work loads pcs

2. Other data
(Fill the details on specific mechanism and its configurations in the following blank.)

uoneuwLou| .

Company name :

Department/Section :

Name :

Address :

Tel :

Fax:

E-mail address:
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Request Sheet for Motor Selection

Customer Service Technical Support Center, Motor
Company, Matsushita Electric Industrial Co., Ltd.

Fax No.
(81)-72-870-3120

Request for Motor Selection VII : Roller feed drive

1. Driven mechanism and running data

1) Travel distance of the work load per one cycle

2) Cycle time

(Fill in items 3) and 4) if required.)

3) Acceleration time

4) Deceleration time

5) Stopping time

6) Max. velocity

7) External pulling force

8) Positioning accuracy of the work load

9) Total weight of the work load

10) Power supply voltage

11) Diameter of the roller

12) Mass of the roller

b mm
to: S
ta: S
ta: S
ts: S
Y mm/s
F: kg

+ mm

pcs

\%

Da: mm
Wi: kg

2. Other data

Running pattern

: £

velocity

ta |
== ts

S to

(or item 13) and 14))

time

13) Width of the roller L1

mm

14) Material of the roller

(Fill the details on specific mechanism and its configurations in the following blank.)

Company name :

Department/Section :

Name :

Address :

Tel :

Fax :

E-mail address:
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Request Sheet for Motor Selection

Customer Service Technical Support Center, Motor
Company, Matsushita Electric Industrial Co., Ltd.

(81)-72-870-3120

Fax No.

Request for Motor Selection VII : Driving with Rack & Pinion

1. Driven mechanism and running data

1) Travel distance of the work load per one cycle
2) Cycle time
(Fill in items 3) and 4) if required.)
3) Acceleration time
4) Deceleration time
5) Stopping time
6) Max. velocity
7) External force
8) Positioning accuracy of the work load
9) Total weight of the work load
10) Power supply voltage
11) Diameter of the pinion
12) Mass of the pinion

13) Traveling direction
(horizontal, vertical, etc)

2. Other data

ts

time

fa: mm
Running pattern
to: S
2z /.
5 21
o ‘
ta: S > 1
ta :
td: s ‘ 10
ts: S
V: mm/s
F: kg
+ mm
WAa: kg
D3
\
Ds: mm
Was: kg

(Fill the details on specific mechanism and its configurations in the following blank.)

Company name :

Department/Section :

Name :

Address :

Tel :

Fax :

E-mail address:

F20
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Connection between Driver and Controller

Connection between MINAS A4 and FP2-PP22 AFP2434 (Matsushita Electric Works)

| Controller | | Driver |
FP2-PP22 AFP2434(by Matsushita Electric Works) MINAS A4 Series
Al (4‘1)* PULS1
CW pulse command output % a 220Q e CW pulse .
B1 (45)* PULS2 command input
A2 (456)* SIGN1
CCW pulse command output 5 220Q e CCW pulse
B2 @7 SIGN2 command input
3900 A4 23 0z
L +
Origin input ZV/ i Z-phase input
B3 24 oz-
13
2 GND
7 COM+
Deviation counter { A7 30 CcL Counter clear input
clear output B7 — =] 29 SRV-ON Servo-ON input
3.6kQ Gain switching/Torque
- . ZV/ fé B4 From 2 GAINTC limit switching input
Origin proximity input
A5 PLC I/O — 31 A-CLR Alarm clear input
6.8kQ output CCW over-travel
n Zq/ 9 cewL prohibit input
Limit over (® A6 ——=] s cwL CW over-travel
’ prohibit input
o 35 S-RDY+ Servo-Ready output
Limit over ©
B6 — 34 S-RDY-
To
+24VDC A20 PLC /O 37 ALM+
External power supply input input = Servo-alarm output
GND B20 ——| 36 ALM-
39 COIN+ ™  Positioning complete
| 38 COIN- output
Origin proximity sensor o © 41 COM-
CW limit sensor . *—
D Pulse train interface exclusive for line driver. Use this interface when you
CCW limit sensor e__ O use pulse command frequency between 500kpps and 2Mpps
44 PULSH1 CW pulse
GND +24v p PULSH2 jj> command input
DC24V Power supply
46 SIGNH1 CCW pulse
27 SIGNH2 command input

Connection between MINAS E and FP2-PP22 AFP2434 (Matsushita Electric Works)

| Controller

FP2-PP22 AFP2434(by Matsushita Electric Works)

Driver |

MINAS E Series

CW pulse

220Q e :
command input

220Q g CCW pulse
command input

Z-phase input

Counter clear input

Servo-ON input

Gain switching/Torque
limit switching input

Alarm clear input

CCW over-travel
prohibit input

CW over-travel
prohibit input

Servo-Alarm output

Positioning complete

output

Brake release output

Warning output

Al 22 PULS1
CW pulse command output %
B1 23 PULS2
A2 24 SIGN1
CCW pulse command output
B2 25 SIGN2
390Q m
Origin input ZV/ >< 19 OozZ+
B3 20 oz-
14 GND
1 COM+
A7
Deviation counter < [ 4 CL
clear output B7
3.6kQ —= 2 SRV-ON
B4
Origin proximity input ZV/ i —S= 5 GAIN/TC
AS From
6.8kQ PLC I/O _ 3 A-CLR
output
Limit over (D ZV/ 6 —=] 8 CccwL
E— 7 CwL
Limit over © ZV/ . - 9 ALM
+24VDC A20
External power supply input
GND B20 —_— 10 COIN
To
PLC /O
input
-] 1 BRKOFF
Origin proximity sensor o ©
CW limit sensor e O ) 2 WARN
CCW limit sensor e__ O )
GND +24V = Com
DC24V Power supply
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Connection between Driver and Controller

Connection between MINAS A4 and FPG-PP12 AFPG432 (Matsushita Electric Works)

| Controller

| Driver |
FPG-PP12 AFPGA432 (by Matsushita Electric Works) MINAS A4 Series
Al (4‘3)* PULS1
CW pulse command output 220Q . CWpulse
B1 A PULS2 command input
(45"
A2 o SIGNL
CCW pulse command output (486) 2200 S CCW pulse
B2 6. SIGN2 command input
5600 @7
A4
Origin input [V/ 23 oz+
B3 Z-phase input
24 0oz-
13
2 GND
7 COM+
A7
Deviation counter clear output £ \— 30 cL Counter clear input
B7
6.8kQ 51 29 SRV-ON Servo-ON input
. PP fé Gain switching/Torque
Origin proximity input [V/ A5 Erom 27 GAIN/TC limit switching input
PLCI/O 31 A-CLR Alarm clear input
output
CCW over-travel
° cewL prohibit input
8 CWL CW over-travel
FG A19 prohibit input
l 35 -
FG B19 L S-RDY+ Servo-Ready output
+24VDC | A20 34 S-RDY-
External power supply input To
GND B20 PLC /O 37 ALM+
input Servo-alarm output
36 ALM-
39 COIN+ Positioning complete
Origin proximity sensor o O 38 COIN- output
CW limit sensor Q@ o— To
T PLC /0 a4 COoM-
CCW limit sensor ®__ @& —|— input
Pulse train interface exclusive for line driver. Use this interface when you
GND 24V use pulse command frequency between 500kpps and 2Mpps
DC24V Power supply 44 PULSHL CW pulse
45 PULSH2 command input
46 SIGNH1 CCw pulse
47 SIGNH2 command input

Connection between MINAS E and FPG-PP12 AFPG432 (Matsushita Electric Works)

[ Controller | ‘
FPG-PP12 AFPG432 (by Matsushita Electric Works)

Driver \
MINAS E Series

Al 22 PULS1 |
CW pulse command output % CW pulse
B1 23 PULS2 200 = command input
A2
CCW pulse command output 24 SIGN1
S CCW pulse
B2 25 SIGN2 220Q command input
560Q
Origin input ZV/ Ad 19 0oz+
83 g Z-phase input
20 0z-
14 GND b 5
—h
1 com+ o
L A7 -~
Deviation counter clear output 4 CL Counter clear input 3
B7 Q
6.8kQ ) 2 SRV-ON Servo-ON input =4
Origin proximity input [V/SE 5 GAINITC Gain switching/Torque g
A5 From limit switching input
PLC /O 3 A-CLR Alarm clear input
output
8 CcCcwL CCW over-travel
prohibit input
7 CWL CW over-travel
FG AL9 prohibit input
9 ALM
FG B19 L Servo-Alarm output
. +24VDC A20
External power supply input To
GND B20 PLC /O 10 COIN Positioning complete
input output
11 BRKOFF e rel
Brake release output
Origin proximity sensor o O P
CW limit sensor e\.iﬁ-—l To 2
o PLC /0 WARN
CCW limit sensor e _ 06— input Warning output
GND *24v \— 13 com- ||
DC24V Power supply
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Connection between Driver and Controller

Connection between MINAS A4 and FP2-PP2 AFP2430 (Matsushita Electric Works)

[ Controller | [ Driver |
FP2-PP2 AFP2430 (by Matsushita Electric Works) MINAS A4 Series
3
Al * PULS1
CW pulse command output Dg (4;) 220Q . CWpulse
B1 @5y PULS2 command input
A2 o SIGNL
CCW pulse command output (46) CCW pulse
B2 6 SIGN2 220Q = command input
2200 @n
Origin input [V/ AS 23 oz+ :
Z-phase input
B5
24 0oz-
- ;2 GND
7 COM+
. A6 )
Deviation counter clear output [ 30 cL Counter clear input
B6
1.6kQ 7 —== 29 SRV-ON Servo-ON input
- Lo _ Gain switching/Torque
Origin proximity input [V/ 57 From E—— 27 GAIN/TC limit switching input
PLCI/O { ——== 31 A-CLR Alarm clear input
output
_ CCW over-travel
- 9 CccwL prohibit input
- CW over-travel
—== 8
FG Al19 cwL prohibit input
FG B19 E: = 35 S-RDY+ Servo-Ready output
+24VDC | A20 —1 3 S-RDY-
External power supply input To
GND B20 PLCI/O = 37 ALM+
input Servo-alarm output
— 36 ALM-
— 39 COIN+ Positioning complete
i . output
Origin proximity sensor O’/,O 38 COIN- P
CW limit sensor e __ 0 = lﬁc Vo " com
CCW limit sensor e_ 6 | —= input L - - - —
Pulse train interface exclusive for line driver. Use this interface when you
GND 24V use pulse command frequency between 500kpps and 2Mpps
DC24V Power suppl
pply 44 PULSH1 CW pulse
45 PULSH2 command input
46 SIGNH1 CCW pulse
47 SIGNH2 command input

Connection between MINAS E and FP2-PP2 AFP2430 (Matsushita Electric Works)

[ Controller | ‘

Driver \
FP2-PP2 AFP2430 (by Matsushita Electric Works) MINAS E Series
W bul 4 outout Al 22 PULS1 |
pulse command outpu é CW pulse
B1 23 PULS2 200 s command input
A2 24 SIGN1
CCW pulse command output 2200 o CCW pulse
B2 25 SIGN2 0 command input
220Q
Origin input ZV/ A5 19 OzZ+
B5 g Z-phase input
20 0oz-
= 14 GND b
1 COM+
o A6
Deviation counter clear output [ 4 CL Counter clear input
B6
1.6kQ a7 —= 2 SRV-ON Servo-ON input
Origin proximity input ZV/ SE . 5 GAIN/TC _Ga_in svyitching_/Torque
B7 From limit switching input
PLC /O —_— 3 A-CLR Alarm clear input
tput
outpd _— 8 CCWL CCW over-travel
prohibit input
— 7 CWL CW over-travel
FG A19 prohibit input
—_ 9 ALM
Fa B19 hd Servo-Alarm output
) 24V+ A20
External power supply input
24V— B20 I 10 COIN Positioning complete
To tput
PLC IO outpu
input
—_ 11 BRKOFF Brake rel tout
Origin proximity sensor o O rake release outpu
CW limit sensor e _o—|—— ;ﬁc /o ) " WARN
limit sensor Py = b i
ccw ®___ & | input Warning output
GND +24V }— 13 com- |
DC24V Power supply
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Connection between Driver and Controller

Connection between MINAS A4 and FPG-C32T (FPZ, Matsushita Electric Works)

| Controller | | Driver |
FPG-C32T (FPX by Matsushita Electric Works) MINAS A4 Series
2KQ
YO —C 3 PULS1
CW pulse command output e 2200 —_ CW pulse )
4 PULS2 command input
Y1 74‘2%7'7 5 SIGN1
CCW pulse command output Q >< 220Q —. CCW pulsg
’ 6 SIGN2 command input
5.6KQ
% T— X2 19 cz bl Z-phase input
Origin input _ZF
13
com GND
@ | 25 GND g
7 COM+
30 cL Counter clear input
]
- Y2 »
Deviation counter clear output [ [ 29 SRV-ON Servo-ON input
@ Gain switching/Torque
From = 27 GAINITC limit switching input
PLC /O — 31 A-CLR Alarm clear input
output —_—] 9 CcCcwL CCW over-travel
prohibit input
. Lo com — ] 8 CwL CW over-travel
QOrigin proximity input 2 3kQ | | X3 prohibit input
< 35 S-RDY+ Servo-Ready output
? — 34 S-RDY-
CCW limit over input - % 5.6kQ To
— X5 PLC /O 37 ALM+
input Servo-alarm output
——| 36 ALM-
CW limit over input “- % 5.6kQ
X6 39 COIN+ Positioning complete
——| 38 COIN- output
Origin proximity sensor o © 41 COM-
CW limit sensor e O—
CCW limit sensor e__ O

GND +24V
DC24V Power supply

Connection between MINAS E and FPG-C32T (FPX, Matsushita Electric Works)

| Controller |

FPG-C32T (FPZ by Matsushita Electric Works)

Driver |

MINAS E Series

Yo 29 22 PULS1
CW pulse command output £ 220Q S CW pulse
23 PULS2 command input
2KQ
Y1 R — 24 SIGN1
CCW pulse command output 1<_.\ﬂ >< 2200 e CCW pulse
i d 25 SIGN2 command input
5.6KQ
S T— X2 21 cz
Origin input 47_{ Z-phase input
comM
® + ~ I GND
1 COM+
Y2 4 CL Counter clear input
Deviation counter clear outputk
@ —= 2 SRV-ON Servo-ON input
_ Gain switching/Torque
From - 5 GAINTC limit switching input
PLCI/IO —= 3 A-CLR Alarm clear input
coMm output = 8 cCewL CCW over-travel
ohibit input
Origin proximity input ~ “g- 3kQ prohibit inpu
H x3 L —_—— 7 CWL CW over-travel
prohibit input
> B 9 ALM
CCW limit over input ‘- % 5.6kQ - Servo-Alarm output
T = 10 COIN Positioning complete
CW limit over input % % 5.6kQ ” PEC /o output
input
—_— 11 BRKOFF Brake rel "
rake release output
Origin proximity sensor o O P
CW limit sensor r'y @
- I -] 12 WARN
CCW limit sensor e__ e Warning output
GND +24V \; 13 com- L

DC24V Power supply

F24
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Connection between Driver and Controller

Connection between MINAS A4 and F3YP14-ON/F3YP18-ON (Yokogawa Electric Corp.)

| Controller | | Driver |
F3YP14-0N/F3YP-18-0ON (by Yokogawa Electric Corp.) MINAS A4 Series
14a (434)* PULSL
CW pulse command output 7 2200 . CWopulse
13a (45)* PULS2 command input
5
12a (46)* SIGN1
220Q .. CCW pulse
CCW pulse command output Dg 11 (467)* SIGN2 = command input
240Q 152 23 oz+ :
Origin line driver input 4 Z-phase input
’ 24 oz-
16a 3
2 GND
7 COM+
30 cL Counter clear input
E—
et < 10a Servo-ON input
Deviation counter clear output — 29 SRV-ON ervo P
9a Gain switching/Torque
From — 27 GAIN/TC limit switching input
PLCI/O —=] 31 A-CLR Alarm clear input
v 8b output CCW over-travel
5V power supply — 9 CCwL prohibit input
for pulse output GND 8a = s oL CW over-travel
prohibit input
35 S-RDY+ 3 Servo-Ready output
— 1a — a4 S-RDY-
CW limit input 4. ﬂﬂ To
3a PLC /O 37 ALM+
input ;
——— 36 ALM-
CCW limit input . 7.4kQ
2a 39 COIN+ >} Positioning complete
S COIN- output
Origin proximity input [ 7.4kQ
% ; 4a —— 4 COM-
Pulse train interface exclusive for line driver. Use this interface when you
use pulse command frequency between 500kpps and 2Mpps
Origin proximity sensor o O
cow limit - 44 PULSH1 W pulse
Imit sensor 1 —
- e 45 PULSH2 command input
CW limit sensor e__ o
46 SIGNH1 CCW pulse
47 SIGNH2 command input
GND +5V GND +24V
DC5V Power supply DC24V Power supply

Connection between MINAS E and F3YP14-ON/F3YP18-ON (Yokogawa Electric Corp.)

| Controller | | Driver |
F3YP14-0ON/F3YP-18-0ON (by Matsushita Electric Works) MINAS E Series
14a 22 PULS1 CW pulse
CW pulse command output o 23 PULSZ 220Q % command input
12a 24 SIGN1
CCW pulse command output 220Q . CCW pulse
11a 25 SIGN2 command input
240Q
15a 19 oz+
Origin input : Z-phase input
o inp % 16a 20 o0z-
14 GND
1 COM+
10a 4 CL Counter clear input
Deviation counter clear output Z
%a — = 2 SRV-ON Servo-ON input
_ Gain switching/Torque
- 5 GAIN/TC limit switching input
From R Alarm clear input
Y 8b PLC I/O = 3 A-CLR
5V power supply for + output CCW over-travel
pulse output GND 8a _ 8 CCWL prohibit input
_ 7 WL CW over-travel

prohibit input

1a —_ 9 ALM

CW limit input - 7.4kQ Servo-Alarm output

3a

-] 10 COIN

> > Positioning complete
CCW limit input ‘w—% 7.4kQ To
2a PLC /O output

R 11 BRKOFF

Brake release output

input
Origin proximity input 4. S% 7.4kQ
4a

—_ 12 WARN )
Warning output
Origin proximity sensor o © N
CW limit sensor e O 13 COM- —
CCW limit sensor e__ O
GND +5V GND +24V
DC5V Power supply DC24V Power supply
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Connection between Driver and Controller

Connection between MINAS A4 and F3NC32-ON/F3NC34-ON (Yokogawa Electric Corp.)

| Controller | | Driver |
F3NC32-ON/F3NC34-ON (by Yokogawa Electric Corp.) MINAS A4 Series
3a (434)* PULS1
Pulse command output A Z 220Q . CW pulse
4a (45)" PULS2 command input
5
- SIGN1
Pulse command output B sa (466) 220Q .. CCW pulse
6a (47)* SIGN2 command input

240Q 23

Encoder Z-phase input + i 19a 0z+ Z-phase input
Encoder Z-phase input - = 20a 24 oz
13
28 GND
7 COM+
30 oL Counter clear input
Diviation pulse clear output 14a ——— " :
29 SRV-ON Servo-ON input
Gain switching/Torque
From — 27 GAIN/TC limit switching input
External power supply 24VDC input 1a .
PLCIIO —=| 31 A-CLR Alarm clear input
External power supply 24VDC input(GND) 1b output 9 cowl CC\I:\{bﬂyer—trtavel
= prohibit inpu
= 8 cwL CW over-travel

prohibit input

Contact point input COM 13a

= 35 S-RDY+

— 34 S-RDY-
CW limit input 8a PLC I/O 37 ALM+

input 3 Servo-alarm output

Servo-Ready output

»—— 36 ALM-

L. 7.4kQ
CCW limit input 9a 39 COIN+

) Positioning complete
S COIN- output

igin i - 7.4kQ
Origin input % % 7 “ COM-

*Pulse train interface exclusive for line driver

o— o Pulse train interface exclusive for line driver. Use this interface when you

Origin proximity sensor use pulse command frequency between 500kpps and 2Mpps

CCW limit sensor e ©

CW limit sensor 7Y [ a4 PULSH1 CW pulse )
T 45 PULSH2 command input

‘ 46 SIGNH1 CCW pulse
GND +24V 47 SIGNH2 command input

DC24V Power supply

Connection between MINAS E and F3NC32-ON/F3NC34-ON (Yokogawa Electric Corp.)

[ Controller | | Driver |
F3NC32-ON/F3NC34-ON (by Yokogawa Electric Corp.) MINAS E Series
3a 22 PULS1
Pulse command output A Dg 2200 e CW pulse _
4a 23 PULS2 command input
24 SIGN1
Pulse command output B 5a 2200 CCW pulse
6a 25 SIGN2 %= command input
240Q
Encoder Z-phase input + 19a 19 OZ+ .
. Z-phase input
Encoder Z-phase input - - 20a 20 0z-
14 GND
1 COM+ 5
—ry
Diviation pulse clear output 14a 4 CL Counter clear input 2
— = 2 SRV-ON Servo-ON input 3
. Gain switching/Torque Q
External power supply 24VDC input 1a - —_— 5 GAIN/TC limit switchingginpu(t] =4
. PLCI/O - - Alarm clear input e
External power supply 24VDC input(GND) 1b output = 3 A-CLR p 3
JRE—— 8 CoWL CCW over-travel
prohibit input
Contact point input COM - = 7 CW over-travel
ontact point inpu 13a CwL prohibit input
R 9 ALM
4 fEéQ Servo-alarm output
CW limit input : - 8a
. To = 10 COIN Positioning complete
» 7.4kQ output
CCW limit input = % PLC IO P
input
-] 1 BRKOFF
Origin input L. % 7.4kQ Brake release output
7a
—_— 12 WARN
Warning output
Origin proximity sensor o ©
CCW limit sensor e 06— 13 COM-
CW limit sensor e O
GND +24V

DC24V Power supply
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Connection between Driver and Controller

Connection between MINAS A4 and CS1W-NC113(Omron Corp.)

| Controller | | Driver |
CS1W-NC113 (by Omron Corp.) MINAS A4 Series
1.6kQ A6 3 PULS1
CW pulse command output e 2200 . CW pulse
4 PULS2 command input
1.6kQ A8 5 SIGN1
CCW pulse command output e >< 220Q —.. CCW pulsg
g 6 SIGN2 command input
150Q 23 0oz+
——+1 Al6 .
Origin line driver input 4 { ” - Z-phase input
Al4 _
13 GND
Power supply for v+ Al
output 7 COM+
GND A2
30 cL Counter clear input
[
it Al0
Deviation counter Servo-ON input
reset output Q 29 SRV-ON o
Gain switching/Torque
From 27 GAINITC limit switching input
A24 PLC /O Al " inout
Emergency stop - % 4.7kQ output 31 A-CLR larm clear inpu
input —  A20 CCW over-travel
9 cewL prohibit input
P 8 cwWL CW over-travel
Origin proximity input “- 4.7kQ ’ prohibit input
— A2l 35 S-RDY+
~ Servo-Ready output
P 34 S-RDY-
CCW limit over input 4. 4.7kQ To
— A23 PLC I/O 37 ALM+
input >
- ) 36 ALM-
CW limit over input 4. % 4.7kQ
A22 39 COIN+ ™ Positioning complete
38 COIN- output
Origin proximity sensor o © 41 COM-
CW limit sensor e O—
CCW limit sensor e @

GND +24V
DC24V Power supply

Connection between MINAS E and CS1W-NC113(Omron Corp.)

| Controller |

CS1W-NC113 (by Omron Corp.)

Driver

MINAS E Series

1.6kQ A6 22 PULS1
CW pulse command output 220Q —- CW pulse
23 PULS2 command input
ﬂ%& A8 24 SIGN1 COW pul
CCW pulse command output € pulse
f 25 SIGN2 2200 "= command input
12500 I 6 19 oz+ ,
L L Z-phase input
Origin line driver input 4.
Al4 20 oz-
Power supply for V+ Al 14 GND
output
GND A2 1 coM+
Deviation counter g A10 4 CL Counter clear input
reset output 5 SRV-ON Servo-ON input
Gain switching/Torque
Emert A2 5 GAINITC limit switching input
gency stop % 4.7kQ From
input g . Ll A20 PLC I/O 3 A-CLR Alarm clear input
output CCW over-travel
> 8 CCWwWL prohibit input
Origin proximity input ‘- 4.7kQ CW over-travel
Z, A21 7 CcwL prohibit input
> 9 ALM
CCW limit over input 4. S% 4.7kQ ;) Servo-Alarm output
— A23
To
o . PLCI/O 10 COIN
CW limit over input 4. % 24.7KQ input b Servo-Ready output
A22
1 BRKOFF Brake release output
Origin proximity sensor o O
CW limit sensor L ®
imi :\. 12 WARN )
CCW limit sensor e__© > Warning output
GND +24V 13 com- L
DC24V Power supply
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Connection between Driver and Controller

Connection between MINAS A4 and C200H-NC211 (Omron Corp.)
| Controller | | Driver |
C200H-NC211 (by Omron Corp.) MINAS A4 Series
1.6kQ 2 3 PULS1
Pulse output (CW + CCW) 2200 S CW pulse
output 4 PULS2 command input
162 5 SIGN1
—+— 13
Direction output I< 2200 . CCW pulse
P 6 SIGN2 command input
150Q
23 0oz+
Hf—— 9 ] )
Origin line driver input 4 i Z-phase input
24 0oz-
11
13
GND
Power supply for V+ 1 —e 25
output 7 COM+
P GND 23
30 cL Counter clear input
]
. 4
Deviation counter <L Servo-ON input
reset output —= 29 SRV-ON ’ i
Gain switching/Torque
2 From 27 GAINTC limit switching input
Emergency stop % S; 2%Q PLCIIO{ ———=| 31 A-CLR Alarm clear input
input — 19 output CCW over-travel
— 9 CCWL prohibit input
? —_ ] 8 CcWL Ccw _ov_e_r-travel
Origin proximity input “ 2kQ | | = prohibit input
= 35 S-RDY+ ~ Servo-Ready output
T — 34 S-RDY-
CCW limit over input 4z 2kQ 7 To
PLC o 37 ALM+ bl Servo-alarm output
input
- ) | 36 ALM-
CW limit over input 4 2kQ
18 39 COIN+ ~ Positioning complete
. | 38 COIN- output
Origin proximity sensor o © 41 COM-
CW limit sensor e &—F—
CCW limit sensor o 06—
GND +24V
DC24V Power supply
| Controller | | Driver |
C200H-NC211 (by Omron Corp.) MINAS E Series
Pulse (CW + CCW) = 2 2 PuLs Pulse
ulse + Iz
output 23 PULS2 2200 "= command input
1.6kQ
Direction output —1 13 24 SIGNL Directional command
2200 “= input
p 25 SIGN2
150Q
R T 9 19 Oz+ Z-phase input
Origin line driver input 4 i
11 20 oz-
Power supply for V+ 1 — 14 GND 3
output =
GND 23 1 com+ o
Counter clear input §
Deviation counter <L 4 4 cL Servo-ON input Q
reset output
P! —_— 2 SRV-ON Gain switching/Torque =]
limit switching input o
22 —=] s GAINITC ) =
Emergency stop % % kO From Alarm clear input
input 19 PLCIO { —==| 3 A-CLR CCW over-travel
output prohibit input
o E— 8 CCwL CW over-travel
Origin proximity input 4 2kQ prohibit input
gin pi y Inp [ 7 E— 7 CwL
> B 9 ALM
CCW limit over input 4 2kQ =} Servo-alarm output
— 17
- . = 10 COIN Positioning complete
CW limit over input 4 2KQ To ~ output
18 PLCI/O
input
-] 1 BRKOFF
1 Brake release output
Origin proximity sensor o © P
CW limit sensor L] ®
bt -—] 12 WARN
CCW limit sensor e__ O 3 Warning output
GND +24V \; 13 com- L
DC24V Power supply
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Connection between Driver and Controller

Connection between MINAS A4 and CS1W-NC133(Omron Corp.)

CW pulse

= command input

CCW pulse

~%  command input

Z-phase input

Counter clear input

Servo-ON input

Gain switching/Torque
limit switching input
Alarm clear input
CCW over-travel
prohibit input

CW over-travel
prohibit input

Servo-Ready output

Servo-alarm output

Positioning complete
output

Controller | | Driver
CS1W-NC133 (by Omron Corp.) MINAS A4 Series
CW pulse command output AS 3 PULS1
220Q
A6 4 PULS2
A7 5
CCW pulse command output % SIGN1 2200
A8 6 SIGN2
1500
Al6 23 0oz+
Origin line driver input -
Al4 24 0z-
13
24V power supply for V+ AL 25 GND
output GND A2 7 COoM+
Deviation counter <L A10 30 CL
reset output 29 SRV-ON
A24 From — 27 GAIN/TC
Prompt stop input “z 4.7kQ
ptstop inp E.:F A20 PLCO{ — =1 31 A-CLR
output
g — 9 CCwL
Origin proximity input “ % 4;-7k Q I O 5 s WL
» -] 35 S-RDY+ ;
CW limit over input 4z S% 4.7kQ
— A23 — 34 S-RDY-
To
PLC /O 37 ALM+
imi i ‘e % 4.7kQ input ;)
CCW limit over input A22 6 ALM-
5V power supply for GND A3 39 COIN+ >
pulse output +V A4 28 COIN- -
1 41 COM-
Origin proximity sensor o ©
CW limit sensor =\=
CCW limit sensor e__©

GND +5V
DC5V Power supply

GND +24V

DC24V Power supply

Connection between MINAS E and CS1W-NC133(Omron Corp.)

Driver

Controller |
CS1W-NC133 (by Omron Corp.) MINAS E Series
A5 22 PULS1
CW pulse command output Dg 220Q
A6 23 PULS2
A7 24 SIGN1
CCW pulse command output a8 p oz 220Q
150Q
AL6 19 oz+
Origin line driver input % a
20 0z-
Al
24:/ ptower supply for V+ 14 GND
outpu GND A2
1 COM+
Deviation counter Al0
reset output g 4 cL
= 2 SRV-ON
A24
Prompt stop input “ XE 4.7kQ —S= 5 GAIN/TC
— A20 From
. PLC I/O —— 3 A-CLR
output
Origin proximity input % % 47kQ | | a2l P E— 8 CCWL
. —_— 7 CwL
CW limit over input %
p 4. 4.7kQ | A2z —_] 9 ALM ?‘
CCW limit input - )
imit over inpul “z % 4.7kQ a2 _ 10 COIN
To )
5V power supply for GND A3 PLC I/O
pulse output input
+V A4 - 1 BRKOFF J
Origin proximity sensor o © —_— 12 WARN
CW limit sensor e___ & J
CCW limit sensor e__ @
T 13 COM- —
GND +5V GND +24V
DC5V Power supply DC24V Power supply

CW pulse
command input

CCW pulse

= command input

Z-phase input

Counter clear input

Servo-ON input

Gain switching/Torque
limit switching input
Alarm clear input
CCW over-travel
prohibit input

CW over-travel
prohibit input

Servo-alarm output

Positioning complete
output

Brake release output

Warning output
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Connection between Driver and Controller

Connection between MINAS A4 and QD75D1(Mitsubishi Electric Corp.)

| Controller | | Driver |
QD75D1(by Mitsubishi Electric Corp.) MINAS A4 Series
15 3 PULS1
CW pulse 220Q S CW pulse
command output 16 4 PULS2 command input
17 5 SIGN1
CCW pulse 220Q . CCW pulse
command output 18 6 SIGN2 ~ command input
o 9 2 Oz« Z-phase input
Origin signal 4 i
10 24 0oz-
13
i - GND
7 COM+
30 cL Counter clear input
—
13
Deviation counter clear output [ — 29 SRV-ON Servo-ON input
14 p GAINTO Gain switching/Torque
12 From = limit switching input
Drive unit ready 4. MQ PLCI/O § —= 31 A-CLR Alarm clear input
11 output CCW over-travel
—] 9 CCwL prohibit input
I 8 CWL Ccw _ov_e_r-travel
Common s prohibit input
35 S-RDY+ ~}  Servo-Ready output
7
— 34 -RDY-
Proximity signal ‘g @%Q s
'y 3 ] 37 ALM
Upper limit .. S% 4.7kQ To * bl Servo-alarm output
1 PLC /O — 36 ALM-
Lower limit .. % 4.7kQ input
2 39 COIN+ > Positioning complete
| 38 COIN- output
Origin proximity sensor o O 41 COM-
CW limit sensor e__ o % Pulse train interface exclusive for line driver
CCW limit sensor e O

Pulse train interface exclusive for line driver. Use this interface when you
use pulse command frequency between 500kpps and 2Mpps

GND a4y a4 PULSH1
DC24V Power supply CW pulse )
45 PULSH2 command input
46 SIGNH1 cCw pulse
47 SIGNH2 command input

Connection between MINAS E and QD75D1(Mitsubishi Electric Corp.)

| Controller | | Driver |
QD75D1(by Mitsubishi Electric Corp.) MINAS E Series
15 22 PULS1
CW pulse % 220Q e CW pulse »
command output 16 23 PULS2 command input
24 SIGN1
CCW pulse ” 2000 ccw pulsg
command output 18 25 SIGN2 "= command input
300Q
9 19 0zZ+ g -
Origin signal L. Z-phase input
10 20 0oz-
. —
=1 14 GND 3
—ry
1 COM+ o
- 3
13 4 CL
Deviation counter clear output Counter clear input o
14 —== 2 SRV-ON Servo-ON input [=1
N o
R 5 GAIN/TC Gain switching/Torque 3
From limit switching input
PLCIIO{ —= 3 A-CLR Alarm clear input
output
} CCW over-travel
= 8 cowL prohibit input
6 R 7 CWL CW over-travel
prohibit input
7 —_— 9 ALM
Proximity signal % MQ Servo-alarm output
3 I ;
*
Upper limit % 4.7kQ
1 = 10 COIN Positioning complete
Lower limit L. 4.7kQ To } output
2 PLC /O
input
R —— 11 BRKOFF Brake rel out
Origin proximity sensor o O > rake release outpul
CW limit sensor Q. [
" S - WARN .
CCW limit sensor | Y ) Warning output
GND +24V \— 13 COM- [
DC24V Power supply
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Index (Alphabetical order)

@ : Standard stock item
A : Build order item

DVOP

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
DVOP0770 E27 E27 ]
DVOP0800 E28 E28 )
DVO0P1450 A4-110 A4-110 A4-110 A4-110 E10 E10 o
DV0P1460 A4-111 A4-111 A4-111 A4-111 E10 E10 o
DVO0P1960 A4-119 A4-119 A4-119 A4-119 E28 E28 o
DVO0P1970 A4-119 A4-119 A4-119 A4-119 [
DVOP1971 A4-119 A4-119 A4-119 A4-119 [
DVO0P1972 A4-119 A4-119 A4-119 A4-119 [
DVO0P220 A4-124 A4-124 A4-124 A4-124 E29 E29 [
DVOP221 A4-124 A4-124 A4-124 A4-124 [
DV0OP222 A4-124 A4-124 A4-124 A4-124 ]
DV0P223 A4-124 A4-124 A4-124 A4-124 ]
DV0P224 A4-124 A4-124 A4-124 A4-124 ]
DVO0P225 A4-124 A4-124 A4-124 A4-124 ]
DVvoP227 A4-124 A4-124 A4-124 A4-124 E29 E29 o
DVo0P228 A4-124 A4-124 A4-124 A4-124 E29 E29 ]
DVOP2870 E26 E26 ]
DVO0P2890 E29 E29 ]
DV0P2891 E29 E29 ]
DV0P2990 A4-126 A4-126 A4-126 A4-126 o
DVO0P3410 A4-110 A4-110 A4-110 A4-110 [
DVO0P3470 A4-122 A4-122 A4-122 A4-122 [
DV0P3480 A4-122 A4-122 A4-122 A4-122 [
DVO0P3670 E26 E26 o
DVO0P3680 - - ([
DVOP3700 - > ([
DVOP37300 E25 E25 o
DVOP3811 E30 E30 ]
DVO0P39200 E25 E25 ]
DVO0P4160 E10 E10 ]
DVO0P4170 A4-110 A4-110 A4-110 A4-110 o
DVO0P4180 A4-110 A4-110 A4-110 A4-110 ]
DVO0P4190 A4-110 A4-110 A4-110 A4-110 E10 E10 ]
DVO0P4200 - - o
DV0P4210 - - o
DVO0P4220 A4-110 A4-110 A4-110 A4-110 o
DVOP4271 A4-123 A4-123 A4-123 A4-123 o
DVO0P4272 A4-123 A4-123 A4-123 A4-123 o
DVO0P4273 A4-123 A4-123 A4-123 A4-123 o
DVOP4274 A4-123 A4-123 A4-123 A4-123 o
DVO0P4280 A4-125 A4-125 A4-125 A4-125 o
DV0P4281 A4-125 A4-125 A4-125 A4-125 ([
DV0P4282 A4-125 A4-125 A4-125 A4-125 [
DV0P4283 A4-125 A4-125 A4-125 A4-125 [
DV0P4284 A4-125 A4-125 A4-125 A4-125 (]
DV0P4285 A4-125 A4-125 A4-125 A4-125 o
DVO0P4290 A4-120 A4-120 A4-120 A4-120 ]
DV0P4310 A4-120 A4-120 A4-120 A4-120 ]
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@ : Standard stock item
A : Build order item

DVOP

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
DV0P4320 A4-121 A4-121 A4-121 A4-121 o
DVO0P4330 A4-121 A4-121 A4-121 A4-121 o
DV0P4340 A4-121 A4-121 A4-121 A4-121 o
DV0P4350 A4-118 A4-118 A4-118 A4-118 [
DVO0P4360 A4-119 A4-119 A4-119 A4-119 [
DV0P4380 A4-120 A4-120 A4-120 A4-120 o
DV0P4420 A4-124 A4-124 A4-124 A4-124 E25 E25 o
DV0P4460 A4-123 A4-123 A4-123 A4-123 E28 E28 ([
DV0P4480 - - ]
DV0P4490 - - [ J
DVO0P4500 A4-118 A4-118 A4-118 A4-118 ]
DVO0P4510 A4-119 A4-119 A4-119 A4-119 ]

@ : Standard stock item
A : Build order item

MADDT

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MADDT1105 A4-15 A4-22 o
MADDT1105P A4-39 A4-45 o
MADDT1107 A4-15 A4-22 o
MADDT1107P A4-39 A4-45 o
MADDT1205 A4-15 A4-22 o
MADDT1205P A4-39 A4-45 [
MADDT1207 A4-15 A4-22 [
MADDT1207P A4-39 A4-45 [

@ : Standard stock item
A : Build order item

s ]
Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MAMAO12P1A A4-49 A4-87 A4-49 A4-87 A
MAMAO012P1B A4-49 A4-87 A4-49 A4-87 A
MAMAO12P1E A4-49 A4-87 A4-49 A4-87 A
MAMAO012P1F A4-49 A4-87 A4-49 A4-87 A
MAMAO012S1A A4-49 A4-87 A4-49 A4-87 A
MAMAO012S1B A4-49 A4-87 A4-49 A4-87 A
MAMAO12S1E A4-49 A4-87 A4-49 A4-87 A
MAMAO012S1F A4-49 A4-87 A4-49 A4-87 A
MAMAO022P1A A4-49 A4-87 A4-49 A4-87 A
MAMA022P1B A4-49 A4-87 A4-49 A4-87 A
MAMAO22P1E A4-49 A4-87 A4-49 A4-87 A
MAMAO22P1F A4-49 A4-87 A4-49 A4-87 A
MAMAO022S1A A4-49 A4-87 A4-49 A4-87 A
MAMA022S1B A4-49 A4-87 A4-49 A4-87 A
MAMAO22S1E A4-49 A4-87 A4-49 A4-87 A
MAMAO022S1F A4-49 A4-87 A4-49 A4-87 A
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Index (Alphabetical order)

@ : Standard stock item
A : Build order item

MAMA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MAMAO042P1A A4-49 A4-87 A4-49 A4-87 A
MAMAO042P1B A4-49 A4-87 A4-49 A4-87 A
MAMAO042P1E A4-49 A4-87 A4-49 A4-87 A
MAMAO042P1F A4-49 A4-87 A4-49 A4-87 A
MAMAO042S1A A4-49 A4-87 A4-49 A4-87 A
MAMA042S1B A4-49 A4-87 A4-49 A4-87 A
MAMAO042S1E A4-49 A4-87 A4-49 A4-87 A
MAMAO042S1F A4-49 A4-87 A4-49 A4-87 A
MAMAO82P1A A4-49 A4-87 A4-49 A4-87 A
MAMAO082P1B A4-49 A4-87 A4-49 A4-87 A
MAMAO82P1E A4-49 A4-87 A4-49 A4-87 A
MAMAO82P1F A4-49 A4-87 A4-49 A4-87 A
MAMAO82S1A A4-49 A4-87 A4-49 A4-87 A
MAMAO082S1B A4-49 A4-87 A4-49 A4-87 A
MAMAO82S1E A4-49 A4-87 A4-49 A4-87 A
MAMAO082S1F A4-49 A4-87 A4-49 A4-87 A

@ : Standard stock item
A : Build order item

MBDDT

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MBDDT2110 A4-15 A4-22 ]
MBDDT2110P A4-39 A4-45 o
MBDDT2210 A4-15 A4-22 ]
MBDDT2210P A4-39 A4-45 o

@ : Standard stock item
A : Build order item

MCDDT
Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension

MCDDT3120 A4-15 A4-23 [
MCDDT3120P A4-39 A4-46 [
MCDDT3520 A4-15 A4-23 [
MCDDT3520P A4-39 A4-46 [

@ : Standard stock item
A : Build order item

Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MDDDT3530 A4-15 A4-23 o
MDDDT3530P A4-39 A4-46 o
MDDDT5540 A4-15 A4-23 o
MDDDT5540P A4-39 A4-46 o
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@ : Standard stock item
A : Build order item

MDMA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension

MDMA102P1C A4-67 A4-93 A4-67 A4-93 A
MDMA102P1D A4-67 A4-93 A4-67 A4-93 A
MDMA102P1G A4-67 A4-93 A4-67 A4-93 [
MDMA102P1H A4-67 A4-93 A4-67 A4-93 [
MDMA102S1C A4-67 A4-93 A4-67 A4-93 A
MDMA102S1D A4-67 A4-93 A4-67 A4-93 A
MDMA102S1G A4-67 A4-93 A4-67 A4-93 [
MDMA102S1H A4-67 A4-93 A4-67 A4-93 [
MDMA152P1C A4-67 A4-93 A4-67 A4-93 A
MDMA152P1D A4-67 A4-93 A4-67 A4-93 A
MDMAI152P1G A4-67 A4-93 A4-67 A4-93 [
MDMAI152P1H A4-67 A4-93 A4-67 A4-93 o
MDMA152S1C A4-67 A4-93 A4-67 A4-93 A
MDMA152S1D A4-67 A4-93 A4-67 A4-93 A
MDMA152S1G A4-67 A4-93 A4-67 A4-93 o
MDMA152S1H A4-67 A4-93 A4-67 A4-93 o
MDMA202P1C A4-69 A4-94 A4-69 A4-94 A
MDMA202P1D A4-69 A4-94 A4-69 A4-94 A
MDMA202P1G A4-69 A4-94 A4-69 A4-94 o
MDMA202P1H A4-69 A4-94 A4-69 A4-94 o
MDMA202S1C A4-69 A4-94 A4-69 A4-94 A
MDMA202S1D A4-69 A4-94 A4-69 A4-94 A
MDMA202S1G A4-69 A4-94 A4-69 A4-94 [
MDMA202S1H A4-69 A4-94 A4-69 A4-94 ([
MDMA302P1C A4-69 A4-94 A4-69 A4-94 A
MDMA302P1D A4-69 A4-94 A4-69 A4-94 A
MDMA302P1G A4-69 A4-94 A4-69 A4-94 [
MDMA302P1H A4-69 A4-94 A4-69 A4-94 o
MDMA302S1C A4-69 A4-94 A4-69 A4-94 A
MDMA302S1D A4-69 A4-94 A4-69 A4-94 A
MDMA302S1G A4-69 A4-94 A4-69 A4-94 [ J .
MDMA302S1H A4-69 A4-94 A4-69 A4-94 o
MDMA402P1C A4-71 A4-95 A4-71 A4-95 A E_h
MDMA402P1D A4-71 A4-95 A4-71 A4-95 A %
MDMA402P1G A4-71 A4-95 A4-71 A4-95 o %’-
MDMA402P1H A4-71 A4-95 A4-71 A4-95 o >
MDMA402S1C A4-71 A4-95 A4-71 A4-95 A
MDMA402S1D A4-71 A4-95 A4-71 A4-95 A
MDMA402S1G A4-71 A4-95 A4-71 A4-95 [
MDMA402S1H A4-71 A4-95 A4-71 A4-95 o
MDMA502P1C A4-71 A4-95 A4-71 A4-95 A
MDMAS502P1D A4-71 A4-95 A4-71 A4-95 A
MDMAS502P1G A4-71 A4-95 A4-71 A4-95 [
MDMA502P1H A4-71 A4-95 A4-71 A4-95 o
MDMA502S1C A4-71 A4-95 A4-71 A4-95 A
MDMA502S1D A4-71 A4-95 A4-71 A4-95 A
MDMA502S51G A4-71 A4-95 A4-71 A4-95 ]
MDMA502S1H A4-71 A4-95 A4-71 A4-95 o
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Index (Alphabetical order)

@ : Standard stock item
A : Build order item

MDMA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MDMA752P1C A4-71 A4-95 A
MDMA752P1D A4-71 A4-95 A
MDMA752P1G A4-71 A4-95 A
MDMA752P1H A4-71 A4-95 A
MDMAT752S51C A4-71 A4-95 A
MDMA752S1D A4-71 A4-95 A
MDMA75251G A4-71 A4-95 A
MDMA752S1H A4-71 A4-95 A

@ : Standard stock item
A : Build order item

MEDDT
Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MEDDT7364 A4-15 A4-24 o
MEDDT7364P A4-39 A4-47 o

@ : Standard stock item
A : Build order item

Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MFDDTA390 A4-15 A4-24 o
MFDDTA390P A4-39 A4-47 o
MFDDTB3A2 A4-15 A4-24 o
MFDDTB3A2P A4-39 A4-47 o

@ : Standard stock item
A : Build order item

Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MFECAO0030EAD A4-115 A4-115 A4-115 A4-115 [
MFECAO0030EAE A4-115 A4-115 A4-115 A4-115 [
MFECAO0030EAM A4-115 A4-115 A4-115 A4-115 E25 E25 o
MFECAO0030ESD A4-115 A4-115 A4-115 A4-115 [ J
MFECAO0030ESE A4-115 A4-115 A4-115 A4-115 [
MFECA0050EAD A4-115 A4-115 A4-115 A4-115 o
MFECAO0050EAE A4-115 A4-115 A4-115 A4-115 [
MFECA0050EAM A4-115 A4-115 A4-115 A4-115 E25 E25 o
MFECA0050ESD A4-115 A4-115 A4-115 A4-115 [
MFECA0050ESE A4-115 A4-115 A4-115 A4-115 o
MFECA0100EAD A4-115 A4-115 A4-115 A4-115 o
MFECAO0100EAE A4-115 A4-115 A4-115 A4-115 o
MFECA0100EAM A4-115 A4-115 A4-115 A4-115 E25 E25 ]
MFECA0100ESD A4-115 A4-115 A4-115 A4-115 o
MFECAO0100ESE A4-115 A4-115 A4-115 A4-115 o
MFECA0200EAD A4-115 A4-115 A4-115 A4-115 [
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@ : Standard stock item
A : Build order item

MFECA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MFECA0200EAE A4-115 A4-115 A4-115 A4-115 o
MFECA0200EAM A4-115 A4-115 A4-115 A4-115 E25 E25 ([
MFECA0200ESD A4-115 A4-115 A4-115 A4-115 [
MFECA0200ESE A4-115 A4-115 A4-115 A4-115 [

@ : Standard stock item
A : Build order item

e _____________________________________
Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MFMAO042P1C A4-77 A4-99 A4-T7 A4-99 A
MFMA042P1D A4-77 A4-99 A4-T7 A4-99 A
MFMAO042P1G A4-77 A4-99 A4-T7 A4-99 A
MFMAO042P1H A4-77 A4-99 A4-77 A4-99 A
MFMA042S1C A4-77 A4-99 A4-77 A4-99 A
MFMA042S1D A4-77 A4-99 A4-77 A4-99 A
MFMA042S1G A4-77 A4-99 A4-77 A4-99 A
MFMA042S1H A4-77 A4-99 A4-77 A4-99 A
MFMA152P1C A4-77 A4-99 A4-77 A4-99 A
MFMA152P1D A4-77 A4-99 A4-77 A4-99 A
MFMA152P1G A4-77 A4-99 A4-77 A4-99 A
MFMA152P1H A4-77 A4-99 A4-77 A4-99 A
MFMA152S1C A4-77 A4-99 A4-77 A4-99 A
MFMA152S1D A4-77 A4-99 A4-77 A4-99 A
MFMA152S1G A4-77 A4-99 A4-77 A4-99 A
MFMA152S1H A4-77 A4-99 A4-77 A4-99 A
MFMA252P1C A4-79 A4-100 A4-79 A4-100 A
MFMA252P1D A4-79 A4-100 A4-79 A4-100 A
MFMA252P1G A4-79 A4-100 A4-79 A4-100 A
MFMA252P1H A4-79 A4-100 A4-79 A4-100 A
MFMA252S1C A4-79 A4-100 A4-79 A4-100 A
MFMA252S1D A4-79 A4-100 A4-79 A4-100 A
MFMA252S1G A4-79 A4-100 A4-79 A4-100 A
MFMA252S1H A4-79 A4-100 A4-79 A4-100 A
MFMA452P1C A4-79 A4-100 A4-79 A4-100 A
MFMA452P1D A4-79 A4-100 A4-79 A4-100 A
MFMA452P1G A4-79 A4-100 A4-79 A4-100 A
MFMA452P1H A4-79 A4-100 A4-79 A4-100 A
MFMA452S1C A4-79 A4-100 A4-79 A4-100 A
MFMA452S1D A4-79 A4-100 A4-79 A4-100 A
MFMA452S1G A4-79 A4-100 A4-79 A4-100 A
MFMA452S1H A4-79 A4-100 A4-79 A4-100 A
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Index (Alphabetical order)

@ : Standard stock item
A : Build order item

MFMCA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MFMCAO0030AEB E25 E25 ]
MFMCAO030EED A4-116 A4-116 A4-116 A4-116 o
MFMCA0032ECD A4-116 A4-116 A4-116 A4-116 o
MFMCA0032FCD A4-117 A4-117 A4-117 A4-117 o
MFMCAO0032FCT A4-117 A4-117 A4-117 A4-117 o
MFMCAO033ECT A4-116 A4-116 A4-116 A4-116 o
MFMCAO0033FCT A4-117 A4-117 A4-117 A4-117 o
MFMCAO0050AEB E25 E25 ]
MFMCAO050EED A4-116 A4-116 A4-116 A4-116 o
MFMCA0052ECD A4-116 A4-116 A4-116 A4-116 [
MFMCA0052FCD A4-117 A4-117 A4-117 A4-117 ([
MFMCA0052FCT A4-117 A4-117 A4-117 A4-117 {
MFMCAO0053ECT A4-116 A4-116 A4-116 A4-116 ([
MFMCA0053FCT A4-117 A4-117 A4-117 A4-117 [
MFMCA0100AEB E25 E25 ]
MFMCAO0100EED A4-116 A4-116 A4-116 A4-116 ]
MFMCA0102ECD A4-116 A4-116 A4-116 A4-116 ]
MFMCA0102FCD A4-117 A4-117 A4-117 A4-117 o
MFMCA0102FCT A4-117 A4-117 A4-117 A4-117 [ J
MFMCA0103ECT A4-116 A4-116 A4-116 A4-116 o
MFMCAO0103FCT A4-117 A4-117 A4-117 A4-117 o
MFMCA0200AEB E25 E25 ]
MFMCA0200EED A4-116 A4-116 A4-116 A4-116 o
MFMCA0202ECD A4-116 A4-116 A4-116 A4-116 o
MFMCA0202FCD A4-117 A4-117 A4-117 A4-117 o
MFMCA0202FCT A4-117 A4-117 A4-117 A4-117 o
MFMCA0203ECT A4-116 A4-116 A4-116 A4-116 o
MFMCA0203FCT A4-117 A4-117 A4-117 A4-117 [

@ : Standard stock item
A : Build order item

MFMCB

Carrying page

Part No. A4 A4P E Delivery
Specifications ~ Dimension Specifications Dimension Specifications Dimension
MFMCBO0030GET A4-117 A4-117 A4-117 A4-117 E25 E25 ]
MFMCBO0050GET A4-117 A4-117 A4-117 A4-117 E25 E25 ]
MFMCBO0100GET A4-117 A4-117 A4-117 A4-117 E25 E25 ]
MFMCBO0200GET A4-117 A4-117 A4-117 A4-117 E25 E25 ]

@ : Standard stock item
A : Build order item

MFMCD

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MFMCDO0032ECD A4-116 A4-116 A4-116 A4-116 [
MFMCDO0032ECT A4-116 A4-116 A4-116 A4-116 o
MFMCDO033ECT A4-116 A4-116 A4-116 A4-116 [
MFMCDO0052ECD A4-116 A4-116 A4-116 A4-116 o
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@ : Standard stock item
A : Build order item

MFMCD

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MFMCDO0052ECT A4-116 A4-116 A4-116 A4-116 o
MFMCDO0053ECT A4-116 A4-116 A4-116 A4-116 [
MFMCDO0102ECD A4-116 A4-116 A4-116 A4-116 o
MFMCDO0102ECT A4-116 A4-116 A4-116 A4-116 o
MFMCDO0103ECT A4-116 A4-116 A4-116 A4-116 [
MFMCDO0202ECD A4-116 A4-116 A4-116 A4-116 [
MFMCDO0202ECT A4-116 A4-116 A4-116 A4-116 o
MFMCDO0203ECT A4-116 A4-116 A4-116 A4-116 [

@ : Standard stock item
A : Build order item

MGDDT
Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MGDDTC3B4 A4-15 A4-25

@ : Standard stock item
A : Build order item

wows ]
Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MGMA092P1C A4-73 A4-96 A4-73 A4-96 A
MGMA092P1D A4-73 A4-96 A4-73 A4-96 A
MGMA092P1G A4-73 A4-96 A4-73 A4-96 A
MGMA092P1H A4-73 A4-96 A4-73 A4-96 A
MGMA092S1C A4-73 A4-96 A4-73 A4-96 A
MGMA092S1D A4-73 A4-96 A4-73 A4-96 A
MGMA092S1G A4-73 A4-96 A4-73 A4-96 A
MGMA092S1H A4-73 A4-96 A4-73 A4-96 A
MGMA202P1C A4-73 A4-96 A4-73 A4-96 A
MGMAZ202P1D A4-73 A4-96 A4-73 A4-96 A
MGMAZ202P1G A4-73 A4-96 A4-73 A4-96 A
MGMAZ202P1H A4-73 A4-96 A4-73 A4-96 A
MGMA202S1C A4-73 A4-96 A4-73 A4-96 A
MGMAZ202S1D A4-73 A4-96 A4-73 A4-96 A
MGMA202S1G A4-73 A4-96 A4-73 A4-96 A
MGMAZ202S1H A4-73 A4-96 A4-73 A4-96 A
MGMA302P1C A4-75 A4-97 A4-75 A4-97 A
MGMA302P1D A4-75 A4-97 A4-75 A4-97 A
MGMA302P1G A4-75 A4-97 A4-75 A4-97 A
MGMA302P1H A4-75 A4-97 A4-75 A4-97 A
MGMA302S1C A4-75 A4-97 A4-75 A4-97 A
MGMA302S1D A4-75 A4-97 A4-75 A4-97 A
MGMA302S1G A4-75 A4-97 A4-75 A4-97 A
MGMA302S1H A4-75 A4-97 A4-75 A4-97 A
MGMA452P1C A4-75 A4-97 A4-75 A4-97 A
MGMA452P1D A4-75 A4-97 A4-75 A4-97 A
MGMA452P1G A4-75 A4-97 A4-75 A4-97 A

F38

uolyewoju| .



Index (Alphabetical order)

@ : Standard stock item
A : Build order item

MGMA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension

MGMA452P1H A4-75 A4-97 A4-75 A4-97 A
MGMA452S1C A4-75 A4-97 A4-75 A4-97

MGMAA452S1D A4-75 A4-97 A4-75 A4-97 A
MGMA452S1G A4-75 A4-97 A4-75 A4-97 A
MGMA452S1H A4-75 A4-97 A4-75 A4-97 A
MGMA602P1C A4-75 A4-98 A
MGMA602P1D A4-75 A4-98 A
MGMA602P1G A4-75 A4-98 A
MGMA602P1H A4-75 A4-98 A
MGMA602S1C A4-75 A4-98 A
MGMA602S1D A4-75 A4-98 A
MGMA602S1G A4-75 A4-98 A
MGMA602S1H A4-75 A4-98 A

@ : Standard stock item
A : Build order item

MHMA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension

MHMAO052P1C A4-81 A4-101 A4-81 A4-101 A
MHMAO052P1D A4-81 A4-101 A4-81 A4-101

MHMAO052P1G A4-81 A4-101 A4-81 A4-101 A
MHMAO052P1H A4-81 A4-101 A4-81 A4-101 A
MHMA052S1C A4-81 A4-101 A4-81 A4-101 A
MHMAO052S1D A4-81 A4-101 A4-81 A4-101 A
MHMAO052S1G A4-81 A4-101 A4-81 A4-101 A
MHMAO052S1H A4-81 A4-101 A4-81 A4-101 A
MHMA102P1C A4-81 A4-101 A4-81 A4-101 A
MHMA102P1D A4-81 A4-101 A4-81 A4-101 A
MHMA102P1G A4-81 A4-101 A4-81 A4-101 A
MHMA102P1H A4-81 A4-101 A4-81 A4-101 A
MHMA102S1C A4-81 A4-101 A4-81 A4-101 A
MHMA102S1D A4-81 A4-101 A4-81 A4-101 A
MHMA102S1G A4-81 A4-101 A4-81 A4-101 A
MHMA102S1H A4-81 A4-101 A4-81 A4-101 A
MHMAI152P1C A4-81 A4-101 A4-81 A4-101 A
MHMA152P1D A4-81 A4-101 A4-81 A4-101 A
MHMAI152P1G A4-81 A4-101 A4-81 A4-101 A
MHMAI152P1H A4-81 A4-101 A4-81 A4-101 A
MHMA152S1C A4-81 A4-101 A4-81 A4-101 A
MHMA152S1D A4-81 A4-101 A4-81 A4-101 A
MHMA152S1G A4-81 A4-101 A4-81 A4-101 A
MHMA152S1H A4-81 A4-101 A4-81 A4-101 A
MHMA202P1C A4-83 A4-102 A4-83 A4-102 A
MHMA202P1D A4-83 A4-102 A4-83 A4-102 A
MHMA202P1G A4-83 A4-102 A4-83 A4-102 A
MHMA202P1H A4-83 A4-102 A4-83 A4-102 A
MHMA202S1C A4-83 A4-102 A4-83 A4-102 A

F39



Index

@ : Standard stock item
A : Build order item

MHMA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MHMA202S1D A4-83 A4-102 A4-83 A4-102 A
MHMA202S1G A4-83 A4-102 A4-83 A4-102
MHMA202S1H A4-83 A4-102 A4-83 A4-102 A
MHMA302P1C A4-83 A4-102 A4-83 A4-102 A
MHMA302P1D A4-83 A4-102 A4-83 A4-102 A
MHMA302P1G A4-83 A4-102 A4-83 A4-102 A
MHMA302P1H A4-83 A4-102 A4-83 A4-102 A
MHMA302S1C A4-83 A4-102 A4-83 A4-102 A
MHMA302S1D A4-83 A4-102 A4-83 A4-102 A
MHMA302S1G A4-83 A4-102 A4-83 A4-102 A
MHMA302S1H A4-83 A4-102 A4-83 A4-102 A
MHMA402P1C A4-83 A4-102 A4-83 A4-102 A
MHMA402P1D A4-83 A4-102 A4-83 A4-102 A
MHMA402P1G A4-83 A4-102 A4-83 A4-102 A
MHMA402P1H A4-83 A4-102 A4-83 A4-102 A
MHMAA402S1C A4-83 A4-102 A4-83 A4-102 A
MHMA402S1D A4-83 A4-102 A4-83 A4-102 A
MHMA402S1G A4-83 A4-102 A4-83 A4-102 A
MHMA402S1H A4-83 A4-102 A4-83 A4-102 A
MHMA502P1C A4-83 A4-102 A4-83 A4-102 A
MHMAS502P1D A4-83 A4-102 A4-83 A4-102 A
MHMA502P1G A4-83 A4-102 A4-83 A4-102 A
MHMAS502P1H A4-83 A4-102 A4-83 A4-102 A
MHMA502S1C A4-83 A4-102 A4-83 A4-102 A
MHMA502S1D A4-83 A4-102 A4-83 A4-102 A
MHMA502S1G A4-83 A4-102 A4-83 A4-102 A
MHMA502S1H A4-83 A4-102 A4-83 A4-102 A
MHMA752P1C A4-85 A4-103 A
MHMA752P1D A4-85 A4-103 A
MHMA752P1G A4-85 A4-103 A
MHMA752P1H A4-85 A4-103 A .
MHMA752S1C A4-85 A4-103 A
MHMA752S1D A4-85 A4-103 A E_h
MHMA752S1G A4-85 A4-103 A %
MHMA752S1H A4-85 A4-103 A %.
@ : Standard stock item S

A : Build order item
MKDET

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MKDET1105P E20 E23 ]
MKDET1110P E20 E23 ]
MKDET1310P E20 E23 ]
MKDET1505P E20 E23 ]
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@ : Standard stock item
A : Build order item

MLDET

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MLDET2110P E20 E23 ]
MLDET2210P E20 E23 ]
MLDET2310P E20 E23 ]
MLDET2510P E20 E23 ]

@ : Standard stock item
A : Build order item

Carrying page
Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MQMAO11P1A A4-59 A4-90 A4-59 A4-90 A
MQMAO011P1B A4-59 A4-90 A4-59 A4-90 A
MQMAO011P1S A4-59 A4-90 A4-59 A4-90 A
MQMAO11P1T A4-59 A4-90 A4-59 A4-90 A
MQMAO11S1A A4-59 A4-90 A4-59 A4-90 A
MQMAO011S1B A4-59 A4-90 A4-59 A4-90 A
MQMAO011S1S A4-59 A4-90 A4-59 A4-90 A
MQMAO011S1T A4-59 A4-90 A4-59 A4-90 A
MQMAO12P1A A4-61 A4-90 A4-61 A4-90 A
MQMA012P1B A4-61 A4-90 A4-61 A4-90 A
MQMAO012P1S A4-61 A4-90 A4-61 A4-90 A
MQMAO012P1T A4-61 A4-90 A4-61 A4-90 A
MQMAO012S1A A4-61 A4-90 A4-61 A4-90 A
MQMA012S1B A4-61 A4-90 A4-61 A4-90 A
MQMAO012S1S A4-61 A4-90 A4-61 A4-90 A
MQMAO012S1T A4-61 A4-90 A4-61 A4-90 A
MQMAO21P1A A4-59 A4-90 A4-59 A4-90 A
MQMAO21P1B A4-59 A4-90 A4-59 A4-90 A
MQMAO021P1S A4-59 A4-90 A4-59 A4-90 A
MQMAO021P1T A4-59 A4-90 A4-59 A4-90 A
MQMAO021S1A A4-59 A4-90 A4-59 A4-90 A
MQMA021S1B A4-59 A4-90 A4-59 A4-90 A
MQMA021S1S A4-59 A4-90 A4-59 A4-90 A
MQMA021S1T A4-59 A4-90 A4-59 A4-90 A
MQMAO022P1A A4-61 A4-90 A4-61 A4-90 A
MQMA022P1B A4-61 A4-90 A4-61 A4-90 A
MQMAO022P1S A4-61 A4-90 A4-61 A4-90 A
MQMAO022P1T A4-61 A4-90 A4-61 A4-90 A
MQMA022S1A A4-61 A4-90 A4-61 A4-90 A
MQMA022S1B A4-61 A4-90 A4-61 A4-90 A
MQMA022S1S A4-61 A4-90 A4-61 A4-90 A
MQMA022S1T A4-61 A4-90 A4-61 A4-90 A
MQMAO41P1A A4-59 A4-90 A4-59 A4-90 A
MQMA041P1B A4-59 A4-90 A4-59 A4-90 A
MQMAO041P1S A4-59 A4-90 A4-59 A4-90 A
MQMAO41P1T A4-59 A4-90 A4-59 A4-90 A
MQMAO041S1A A4-59 A4-90 A4-59 A4-90 A
MQMA041S1B A4-59 A4-90 A4-59 A4-90 A
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@ : Standard stock item
A : Build order item

MQMA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MQMA041S1S A4-59 A4-90 A4-59 A4-90 A
MQMAO041S1T A4-59 A4-90 A4-59 A4-90 A
MQMAO042P1A A4-61 A4-90 A4-61 A4-90 A
MQMA042P1B A4-61 A4-90 A4-61 A4-90 A
MQMAO042P1S A4-61 A4-90 A4-61 A4-90 A
MQMAO042P1T A4-61 A4-90 A4-61 A4-90 A
MQMAO042S1A A4-61 A4-90 A4-61 A4-90 A
MQMA042S1B A4-61 A4-90 A4-61 A4-90 A
MQMA042S1S A4-61 A4-90 A4-61 A4-90 A
MQMA042S1T A4-61 A4-90 A4-61 A4-90 A

@ : Standard stock item
A : Build order item

MSMA

Carrying page

Part No. A4 A4P E Delivery
Specifications ~ Dimension Specifications Dimension Specifications Dimension

MSMA102P1C A4-63 A4-91 A4-63 A4-91 A
MSMA102P1D A4-63 A4-91 A4-63 A491 A
MSMA102P1G A4-63 A4-91 A4-63 A4-91 [
MSMA102P1H A4-63 A4-91 A4-63 A4-91 [
MSMA102S1C A4-63 A491 A4-63 A4-91 A
MSMA102S1D A4-63 A491 A4-63 A4-91 A
MSMA102S1G A4-63 A4-91 A4-63 A491 o
MSMA102S1H A4-63 A4-91 A4-63 A4-91 o
MSMA152P1C A4-63 A4-91 A4-63 A491 A
MSMA152P1D A4-63 A4-91 A4-63 A491 A
MSMA152P1G A4-63 A4-91 A4-63 A491 o
MSMA152P1H A4-63 A4-91 A4-63 A491 o
MSMA152S1C A4-63 A4-91 A4-63 A4-91 A
MSMA152S1D A4-63 A4-91 A4-63 A4-91 A
MSMA152S1G A4-63 A4-91 A4-63 A4-91 o .
MSMA152S1H A4-63 A4-91 A4-63 A491 o
MSMA202P1C A4-63 A4-91 A4-63 A4-91 A g_"
MSMA202P1D A4-63 A4-91 A4-63 A4-91 A 3
MSMA202P1G A4-63 A4-91 A4-63 A4-91 [ %—
MSMA202P1H A4-63 A4-91 A4-63 A4-91 [ >
MSMA202S1C A4-63 A4-91 A4-63 A491 A
MSMA202S1D A4-63 A4-91 A4-63 A4-91 A
MSMA202S1G A4-63 A4-91 A4-63 A491 [
MSMA202S1H A4-63 A4-91 A4-63 A4-91 o
MSMA302P1C A4-65 A4-92 A4-65 A4-92 A
MSMA302P1D A4-65 A4-92 A4-65 A4-92 A
MSMA302P1G A4-65 A4-92 A4-65 A4-92 [ J
MSMA302P1H A4-65 A4-92 A4-65 A4-92 o
MSMA302S1C A4-65 A4-92 A4-65 A4-92 A
MSMA302S1D A4-65 A4-92 A4-65 A4-92 A
MSMA302S1G A4-65 A4-92 A4-65 A4-92 o
MSMA302S1H A4-65 A4-92 A4-65 A4-92 o
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@ : Standard stock item
A : Build order item

MSMA

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MSMA402P1C A4-65 A4-92 A4-65 A4-92 A
MSMA402P1D A4-65 A4-92 A4-65 A4-92 A
MSMA402P1G A4-65 A4-92 A4-65 A4-92 [
MSMA402P1H A4-65 A4-92 A4-65 A4-92 o
MSMA402S1C A4-65 A4-92 A4-65 A4-92 A
MSMA402S1D A4-65 A4-92 A4-65 A4-92 A
MSMA402S1G A4-65 A4-92 A4-65 A4-92 o
MSMA402S1H A4-65 A4-92 A4-65 A4-92 o
MSMA502P1C A4-65 A4-92 A4-65 A4-92 A
MSMA502P1D A4-65 A4-92 A4-65 A4-92 A
MSMA502P1G A4-65 A4-92 A4-65 A4-92 o
MSMA502P1H A4-65 A4-92 A4-65 A4-92 [
MSMA502S1C A4-65 A4-92 A4-65 A4-92 A
MSMA502S1D A4-65 A4-92 A4-65 A4-92 A
MSMA502S1G A4-65 A4-92 A4-65 A4-92 [
MSMA502S1H A4-65 A4-92 A4-65 A4-92 [

@ : Standard stock item
A : Build order item

MSMD

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension
MSMDO011P1A A4-51 A4-88 A4-51 A4-88 o
MSMDO011P1B A4-51 A4-88 A4-51 A4-88 o
MSMDO011P1S A4-51 A4-88 A4-51 A4-88 o
MSMDO011P1T A4-51 A4-88 A4-51 A4-88 o
MSMDO011P31N A4-105 A4-108 A4-105 A4-108 A
MSMDO011P32N A4-105 A4-108 A4-105 A4-108 A
MSMDO011P33N A4-105 A4-108 A4-105 A4-108 A
MSMDO011P34N A4-105 A4-108 A4-105 A4-108 A
MSMDO011P41N A4-105 A4-108 A4-105 A4-108 A
MSMDO011P42N A4-105 A4-108 A4-105 A4-108 A
MSMDO011P43N A4-105 A4-108 A4-105 A4-108 A
MSMDO011P44N A4-105 A4-108 A4-105 A4-108 A
MSMDO011S1A A4-51 A4-88 A4-51 A4-88 [
MSMDO011S1B A4-51 A4-88 A4-51 A4-88 [
MSMDO011S1S A4-51 A4-88 A4-51 A4-88 ]
MSMDO011S1T A4-51 A4-88 A4-51 A4-88 ]
MSMDO011S31N A4-105 A4-108 A4-105 A4-108 A
MSMDO011S32N A4-105 A4-108 A4-105 A4-108 A
MSMDO011S33N A4-105 A4-108 A4-105 A4-108 A
MSMDO011S34N A4-105 A4-108 A4-105 A4-108 A
MSMDO011S41N A4-105 A4-108 A4-105 A4-108 A
MSMDO011S42N A4-105 A4-108 A4-105 A4-108 A
MSMDO011S43N A4-105 A4-108 A4-105 A4-108 A
MSMDO011S44N A4-105 A4-108 A4-105 A4-108 A
MSMDO012P1A A4-55 A4-88 A4-55 A4-88 o
MSMDO012P1B A4-55 A4-88 A4-55 A4-88 o
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Index

@ : Standard stock item
A : Build order item

MSMD

Carrying page

Part No. A4 A4P E Delivery
Specifications Dimension Specifications Dimension Specifications Dimension

MSMDO012P1S A4-55 A4-88 A4-55 A4-88 [
MSMDO012P1T A4-55 A4-88 A4-55 A4-88 [
MSMDO012P31N A4-105 A4-108 A4-105 A4-108 A
MSMDO012P32N A4-105 A4-108 A4-105 A4-108 A
MSMDO012P33N A4-105 A4-108 A4-105 A4-108 A
MSMD012P34N A4-105 A4-108 A4-105 A4-108 A
MSMDO012P41N A4-105 A4-108 A4-105 A4-108 A
MSMDO012P42N A4-105 A4-108 A4-105 A4-108 A
MSMDO012P43N A4-105 A4-108 A4-105 A4-108 A
MSMDO012P44N A4-105 A4-108 A4-105 A4-108 A
MSMDO012S1A A4-55 A4-88 A4-55 A4-88 [ J
MSMDO012S1B A4-55 A4-88 A4-55 A4-88 o
MSMDO012S1S A4-55 A4-88 A4-55 A4-88 o
MSMDO012S1T A4-55 A4-88 A4-55 A4-88 o
MSMDO012S31N A4-105 A4-108 A4-105 A4-108 A
MSMDO012S32N A4-105 A4-108 A4-105 A4-108 A
MSMDO012S33N A4-105 A4-108 A4-105 A4-108 A
MSMDO012S34N A4-105 A4-108 A4-105 A4-108 A
MSMDO012S41N A4-105 A4-108 A4-105 A4-108 A
MSMDO012S42N A4-105 A4-108 A4-105 A4-108 A
MSMDO012S43N A4-105 A4-108 A4-105 A4-108 A
MSMDO012S44N A4-105 A4-108 A4-105 A4-108 A
MSMDO021P1A A4-53 A4-89 A4-53 A4-89 [
MSMD021P1B A4-53 A4-89 A4-53 A4-89 o
MSMDO021P1S A4-53 A4-89 A4-53 A4-89 [
MSMDO021P1T A4-53 A4-89 A4-53 A4-89 o
MSMDO021P31N A4-105 A4-108 A4-105 A4-108 A
MSMDO021P32N A4-105 A4-108 A4-105 A4-108 A
MSMDO021P33N A4-105 A4-108 A4-105 A4-108 A
MSMDO021P34N A4-105 A4-108 A4-105 A4-108 A
MSMDO021P41N A4-105 A4-108 A4-105 A4-108 A .
MSMDO021P42N A4-105 A4-108 A4-105 A4-108 A
MSMDO021P43N A4-105 A4-108 A4-105 A4-108 A E_h
MSMD021P44N A4-105 A4-108 A4-105 A4-108 A %
MSMDO021S1A A4-53 A4-89 A4-53 A4-89 o %’-
MSMD021S1B A4-53 A4-89 A4-53 A4-89 [ >
MSMD021S1S A4-53 A4-89 A4-53 A4-89 [
MSMD021S1T A4-53 A4-89 A4-53 A4-89 [
MSMDO021S31N A4-105 A4-108 A4-105 A4-108 A
MSMDO021S32N A4-105 A4-108 A4-105 A4-108 A
MSMDO021S33N A4-105 A4-108 A4-105 A4-108 A
MSMD021S34N A4-105 A4-108 A4-105 A4-108 A
MSMDO021S41N A4-105 A4-108 A4-105 A4-108 A
MSMD021S42N A4-105 A4-108 A4-105 A4-108 A
MSMDO021S43N A4-105 A4-108 A4-105 A4-108 A
MSMDO021S44N A4-105 A4-108 A4-105 A4-108 A
MSMDO022P1A A4-57 A4-89 A4-57 A4-89 o
MSMD022P1B A4-57 A4-89 A4-57 A4-89 o
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MSMDO022P1S A4-57 A4-89 A4-57 A4-89 o
MSMDO022P1T A4-57 A4-89 A4-57 A4-89 o
MSMDO022P31N A4-105 A4-108 A4-105 A4-108 A
MSMD022P32N A4-105 A4-108 A4-105 A4-108 A
MSMD022P33N A4-105 A4-108 A4-105 A4-108 A
MSMD022P34N A4-105 A4-108 A4-105 A4-108 A
MSMDO022P41N A4-105 A4-108 A4-105 A4-108 A
MSMD022P42N A4-105 A4-108 A4-105 A4-108 A
MSMDO022P43N A4-105 A4-108 A4-105 A4-108 A
MSMDO022P44N A4-105 A4-108 A4-105 A4-108 A
MSMD022S1A A4-57 A4-89 A4-57 A4-89 [
MSMD022S1B A4-57 A4-89 A4-57 A4-89 o
MSMDO022S1S A4-57 A4-89 A4-57 A4-89 [
MSMD022S1T A4-57 A4-89 A4-57 A4-89 o
MSMDO022S31N A4-105 A4-108 A4-105 A4-108 A
MSMDO022S32N A4-105 A4-108 A4-105 A4-108 A
MSMDO022S33N A4-105 A4-108 A4-105 A4-108 A
MSMDO022S34N A4-105 A4-108 A4-105 A4-108 A
MSMDO022S41N A4-105 A4-108 A4-105 A4-108 A
MSMDO022S42N A4-105 A4-108 A4-105 A4-108 A
MSMD022543N A4-105 A4-108 A4-105 A4-108 A
MSMD022S44N A4-105 A4-108 A4-105 A4-108 A
MSMDO041P1A A4-53 A4-89 A4-53 A4-89 [
MSMD041P1B A4-53 A4-89 A4-53 A4-89 [
MSMDO041P1S A4-53 A4-89 A4-53 A4-89 [
MSMDO041P1T A4-53 A4-89 A4-53 A4-89 [
MSMDO041P31N A4-105 A4-108 A4-105 A4-108 A
MSMD041P32N A4-105 A4-108 A4-105 A4-108 A
MSMDO041P33N A4-105 A4-108 A4-105 A4-108 A
MSMD041P34N A4-105 A4-108 A4-105 A4-108 A
MSMD041P41N A4-105 A4-108 A4-105 A4-108 A
MSMD041P42N A4-105 A4-108 A4-105 A4-108 A
MSMD041P43N A4-105 A4-108 A4-105 A4-108 A
MSMD041P44N A4-105 A4-108 A4-105 A4-108 A
MSMDO041S1A A4-53 A4-89 A4-53 A4-89 o
MSMD041S1B A4-53 A4-89 A4-53 A4-89 o
MSMDO041S1S A4-53 A4-89 A4-53 A4-89 o
MSMD041S1T A4-53 A4-89 A4-53 A4-89 o
MSMDO041S31N A4-105 A4-108 A4-105 A4-108 A
MSMDO041S32N A4-105 A4-108 A4-105 A4-108 A
MSMDO041S33N A4-105 A4-108 A4-105 A4-108 A
MSMD041S34N A4-105 A4-108 A4-105 A4-108 A
MSMDO041S41N A4-105 A4-108 A4-105 A4-108 A
MSMD041S42N A4-105 A4-108 A4-105 A4-108 A
MSMD041S43N A4-105 A4-108 A4-105 A4-108 A
MSMD041S44N A4-105 A4-108 A4-105 A4-108 A
MSMDO042P1A A4-57 A4-89 A4-57 A4-89 [
MSMD042P1B A4-57 A4-89 A4-57 A4-89 o
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MSMDO042P1S A4-57 A4-89 A4-57 A4-89 o
MSMDO042P1T A4-57 A4-89 A4-57 A4-89 o
MSMDO042P31N A4-105 A4-108 A4-105 A4-108 A
MSMD042P32N A4-105 A4-108 A4-105 A4-108 A
MSMD042P33N A4-105 A4-108 A4-105 A4-108 A
MSMD042P34N A4-105 A4-108 A4-105 A4-108 A
MSMD042P41N A4-105 A4-108 A4-105 A4-108 A
MSMDO042P42N A4-105 A4-108 A4-105 A4-108 A
MSMD042P43N A4-105 A4-108 A4-105 A4-108 A
MSMD042P44N A4-105 A4-108 A4-105 A4-108 A
MSMD042S1A A4-57 A4-89 A4-57 A4-89 [ J
MSMD042S1B A4-57 A4-89 A4-57 A4-89 o
MSMD042S1S A4-57 A4-89 A4-57 A4-89 o
MSMD042S1T A4-57 A4-89 A4-57 A4-89 o
MSMDO042S31N A4-105 A4-108 A4-105 A4-108 A
MSMD042S32N A4-105 A4-108 A4-105 A4-108 A
MSMD042S33N A4-105 A4-108 A4-105 A4-108 A
MSMD042S34N A4-105 A4-108 A4-105 A4-108 A
MSMDO042S41N A4-105 A4-108 A4-105 A4-108 A
MSMD042S42N A4-105 A4-108 A4-105 A4-108 A
MSMD042S43N A4-105 A4-108 A4-105 A4-108 A
MSMD042S44N A4-105 A4-108 A4-105 A4-108 A
MSMDO082P1A A4-57 A4-89 A4-57 A4-89 [
MSMD082P1B A4-57 A4-89 A4-57 A4-89 ([
MSMDO082P1S A4-57 A4-89 A4-57 A4-89 L
MSMDO082P1T A4-57 A4-89 A4-57 A4-89 o
MSMDO082P31N A4-105 A4-108 A4-105 A4-108 [
MSMD082P32N A4-105 A4-108 A4-105 A4-108 o
MSMDO082P33N A4-105 A4-108 A4-105 A4-108 A
MSMDO082P34N A4-105 A4-108 A4-105 A4-108 A
MSMDO082P41N A4-105 A4-108 A4-105 A4-108 A .
MSMDO082P42N A4-105 A4-108 A4-105 A4-108 A
MSMDO082P43N A4-105 A4-108 A4-105 A4-108 A E_h
MSMDO082P44N A4-105 A4-108 A4-105 A4-108 A %
MSMDO082S1A A4-57 A4-89 A4-57 A4-89 ] %.
MSMD082S1B A4-57 A4-89 A4-57 A4-89 o S
MSMD082S1S A4-57 A4-89 A4-57 A4-89 A
MSMD082S1T A4-57 A4-89 A4-57 A4-89 A
MSMDO082S31N A4-105 A4-108 A4-105 A4-108 A
MSMDO082S32N A4-105 A4-108 A4-105 A4-108 A
MSMDO082S33N A4-105 A4-108 A4-105 A4-108 A
MSMDO082S34N A4-105 A4-108 A4-105 A4-108 A
MSMDO082S41N A4-105 A4-108 A4-105 A4-108 A
MSMD082S42N A4-105 A4-108 A4-105 A4-108 A
MSMD082S43N A4-105 A4-108 A4-105 A4-108 A
MSMD082S44N A4-105 A4-108 A4-105 A4-108 A
MSMD5AZP1A A4-51,55 A4-88 A4-51,55 A4-88 o
MSMDb5AZP1B A4-51,55 A4-88 A4-51,55 A4-88 o
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MSMD5AZP1S A4-51,55 A4-88 A4-51,55 A4-88 [
MSMD5AZPIT A4-51,55 A4-88 A4-51,55 A4-88 ([
MSMD5AZS1A A4-51,55 A4-88 A4-51,55 A4-88 [ ]
MSMD5AZS1B A4-51,55 A4-88 A4-51,55 A4-88 [
MSMD5AZS1S A4-51,55 A4-88 A4-51,55 A4-88 [
MSMD5AZS1IT A4-51,55 A4-88 A4-51,55 A4-88 [
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MUMAO011P1S E11 E15 ]
MUMAO11P1T E11 E15 ]
MUMAO11P31N E17 E19 A
MUMAO011P32N E17 E19 A
MUMAO011P34N E17 E19 A
MUMAO011P41N E17 E19 A
MUMAO011P42N E17 E19 A
MUMAO011P44N E17 E19 A
MUMAO012P1S E13 E15 ]
MUMAO012P1T E13 E15 ]
MUMAO012P31N E17 E19 A
MUMAO012P32N E17 E19 A
MUMAO012P34N E17 E19 A
MUMAO012P41N E17 E19 A
MUMAO012P42N E17 E19 A
MUMAO012P44N E17 E19 A
MUMAO021P1S E11 E15 [
MUMAO021P1T E11 E15 [
MUMAO021P31N E17 E19 A
MUMAO021P32N E17 E19 A
MUMAO021P34N E17 E19 A
MUMAO021P41N E17 E19 A
MUMAO021P42N E17 E19 A
MUMAO021P44N E17 E19 A
MUMAO022P1S E13 E15 ]
MUMAO022P1T E13 E15 ]
MUMAO022P31N E17 E19 A
MUMAO022P32N E17 E19 A
MUMAO022P34N E17 E19 A
MUMAO022P41N E17 E19 A
MUMAO022P42N E17 E19 A
MUMAO022P44N E17 E19 A
MUMAO042P1S E13 E15 ]
MUMAO042P1T E13 E15 ([
MUMAO042P31N E17 E19 A
MUMAO042P32N E17 E19 A
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MUMAO042P34N E17 E19 A
MUMAO042P41N E17 E19 A
MUMAO042P42N E17 E19 A
MUMAO042P44N E17 E19 A
MUMASAZP1S E11,13 E15 ]
MUMABJAZPIT E11,13 E15 ([
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Sales Office

[Panasonic Sales Office of Motors]

(Jun. 25. 2006)

TEL
Country Company Name City Address
FAX
Two Panasonic Way Secaucus, 1-201-348-5356
New Jersey
New Jersey 07094 U.S.A. 1-201-392-4888
U.S.A. | Panasonic Industrial Company(PIC)
.| 2033 Gateway Place, Suite 200 San 1-408-487-9536
California
Jose, CA 95110, U.S.A. 1-408-436-8037
. . Panasonic House,Willoughby Road 44-1344-476-523
Bracknell '
Panasonic Industrial Europe Ltd.(PIEL) Brecknell, Berks, RG12 8FP.U.K. 44-1344-476-579
. 49-89-46159-230
Munich Hans-Pinsel-Str. 2, 85540 Haar, Gemany
49-89-46159-212
Europe
. . . - . 39-02-6788-413
Panasonic Industrial Europe GmbH(PIEG) Milano Via Lucini 19, 20125 Milano, ITALY
39-02-6788-207
Barcelona | Avda- Josep Tarradellas. 20-30 Reception 34-93-494-9240
5 Plantas4,5Y6 08029 Barcelona, SPAIN | 34-93-419-8931
. Panasonic Industrial Sales (Taiwan) o 6F, 550, Sec.4, Chung Hsiao E.RD. 886-2-2757-1899
Taiwan Taipei .
Co., Ltd.(PIST) Taipei, 110, TAIWAN, R.O.C 886-2-2757-1977
. . . . 300 Beach Road #16-01 The Concourse | 65-6390-8384
Singapore | Panasonic Industrial Singapore(PICS Singapore )
9ap gapore(PICS) 9aPOre | singapore 199555 65-6390-3834
Panasonic Shun Hing Industrial Sales Hona k Level 33, Office Tower, Langham Place, | 852-2529-7322
(Hong kong) Co., Ltd. ONGXONG | g Argyle Street, Mongkok, Kin.,Hong Kong| 852-2598-9743
China - —
Floor 5, China Insurance Building, 86-21-6841-9651
Panasonic Industrial (China) Co.,Ltd. (PICH) | Shanghai | 166 East Road LuJiaZui PuDong New
District, Shanghai, China, 200120 86-21-6841-9249
- i 91-11-26292870
India | Panasonic Industrial Asia Pte Ltd. (PIAl) | New Delni | >0 E-Block, Intemational Trade Tower,
Nehru Place, New Delhi 91-11-26292878
[Distributor]
) TEL
Country Company Name City Address
FAX
YOUNG IL Electric Co. Ltd s | 982-4, 3 Dong, Shiheung, 82-2-805-2471
ectne £o.,Hd. eou Keumcheon-Ku, Seoul 82-2-805-2475
K Soonhan Eni ina Co. Lid s 333-11, Sangdaewon-Dong, Jungwon-Ku, | 82-31-737-9188
orea oonhan Engineering Co.,Ltd. ungnam Sungnam-Si, Gyunggi-Do, Korea 62317329188
163-1, Busan-Dong, Osan-City, 82-31-377-9500
Zeus Co.,Ltd. Osan

Kyunggi-Do, Korea

82-31-378-8660
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Cautions for Proper Use

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

@Install a safety equipments or apparatus in your application, when a serious accident or loss of property is expected due to the
failure of this product.

@Consult us if the application of this product is under such special conditions and environments as nuclear energy control,
aerospace, transportation, medical equipment, various safety equipments or equipments which require a least air
contamination.

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

@If the motor shaft is not electrically grounded, it may cause an electrolytic corrosion to the bearing, depending on the condition
of the machine and its mounting environment, and may result in the bearing noise. Checking and verification by customer is
required.

@Failure of this product depending on its content, may generate smoke of about one cigarette. Take this into consideration when
the application of the machine is clean room related.

@Please be careful when using in an environment with high concentrations of sulphur or sulphuric gases, as sulphuration can
lead to disconnection from the chip resistor or a poor contact connection.

@Take care to avoid inputting a supply voltage which significantly exceeds the rated range to the power supply of this product.
Failure to heed this caution may result in damage to the internal parts, causing smoking and/or a fire and other trouble.

@®Read and observe the instruction manual without fail for proper usage of the products.

Consult to the dealer from whom you have purchased this product for details of repair work.
When the product is incorporated to the machine you have purchased, consult to the machine manufacturer or its dealer.

Repair

Electric data of this product (Instruction Manual, CAD data) can be download from the following web site;

URL <http://industrial.panasonic.com/ww/i_e/25000/motor_fa_e/motor_fa_e.html

Contact to :
Motor Company Q&
Matsushita Electric Industrial Co., Ltd. V
‘%VA"‘N‘}(E&EFN'?‘

1-1 Morofuku 7-chome, Daito, Osaka 574-0044, Japan
Tel : +81-72-871-1212
Fax: +81-72-870-3151
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QUALITY
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001
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The contents of this catalog apply
to the products as of Jun. 1, 2006.

@Printed colors may be slightly different from the actual products.
@ Specifications and design of the products are subject to change without notice for the product improvement. (06.6®@)
@For environmental protection, this document is made of recycled paper, and printed with soybean oil ink. @;‘331“2





