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0,
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-15 %

0,
+10 f’ 50 Hz/60 Hz

-15%
Operating : 0 °C to 55 °C, Storage : —20 "C to 65 ‘C
(Max.temperature guarantee 80 °C for 72 hours <Nomal temperature>)

Single phase, 100 V to 115V
Single phase, 200 V to 240 V

3-phase, 200 V to 240 V

Both operating and storage : 90 %RH or less (free from condensation)

1000 m or lower

5.88 m/s?or less, 10 Hz to 60 Hz (No continuous use at resonance frequency)

Should be 1500 VAC (Sensed current: 20 mA) for 1 minute between Primary and Ground.
IGBT PWM Sinusoidal wave drive

2500 P/r (10000 resolution) incremental encoder

7 inputs (1) Servo-ON, (2) Alarm clear and other inputs vary depending on the control mode.

4 outputs (1) Servo alarm, (2) Alarm,

(3) Release signal of external brake and other outputs vary depending on the control mode.

2inputs  Supports both line driver I/F and open collector I/F.

4 outputs Feed out the encoder pulse (A, B and Z-phase) in line driver.
Z-phase pulse is also feed out in open collector.

1: 1 communication to a host with RS232 interface is enabled.
(1) Status LED (STATUS), (2) Alarm code LED (ALM-CODE)
No built-in regenerative resistor (external resistor only)

Built-in

3 modes of (1) High-speed position control, (2) Internal velocity control and
(3) High-functionality positioning control are selectable with parameter.

(1) CW over-travel inhibition, (2) CCW over-travel inhibition, (3) Deviation counter clear,
(4) Gain switching, (5) Electronic gear switching
(1)

Positioning complete (In-position)
Line driver : 500 kpps, Open collector : 200 kpps

Differential input. Selectable with parameter, ((1) CW/CCW, (2) A and B-phase, (3) Command and
Direction)

Setup of electronic gear ratio Setup range of (1-10000) x 2-'7/(1-10000)

Primary delay filter or FIR type filter is selectable to the command input.

(1) CW over-travel inhibition, (2) CCW over-travel inhibition, (3) Selection 1 of internal command speed,
(4) Selection 2 of internal command speed, (5) Speed zero clamp

(1) Speed arrival (at-speed)
Internal 4-speed is selectable with control input.

Individual setup of acceleration and deceleration are enabled, with 0 s to 10 s/1000 r/min.
Sigmoid acceleration/deceleration is also enabled.

0-clamp of internal speed command with speed zero clamp input is enabled.

Estimates the load inertia in real-time in actual operation and sets up the gain automatically
corresponding to the machine stiffness. Useable at (1) High-response position control, (2) Internal
speed control and (3) High-functionality position control.

Estimates the load inertia with an action command inside of the driver, and sets up the gain
automatically corresponding to setup of the machine stiffness. Useable at (1) High-response position
control, (2) Internal speed control and (3) High-functionality position control.

Masking of the following input signal is enabled.
(1) Over-travel inhibition, (2) Speed zero clamp, (3) Torque limit switching

1 P/r to 2500 P/r (encoder pulses count is the max.).
Over-voltage, under-voltage, over-speed over-load, over-heat, over-current and encoder error etc.

Excess position deviation, command pulse division error, EEPROM error etc.

Traceable up to past 14 alarms including the present one.
Manual setup with parameter
Console

PANATERM (Supporting OS : Windows98, Windows ME, Windows2000, and WindowsXP)
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Standard Wiring Example of Main Circuit/
Encorder Wiring Diagram

Standard Wiring Example of Main Circuit
3-Phase, 200V

E Series

Single Phase, 100 V /200 V

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

1

—

ON OFF ALM
Coil surge suppressi

MC
on units

-

.
: N
-_CN X1
z ! MCCB | = L 10 —
g. | power e % L1 P
® ) 1 ' @ ”
=2 ! supply 3 = 6 L2 BI—
g ! = g = L3 N
P i me = P ——P
B g i 318 |——n
(Tyco Electronics AMP) 5557-10R-210 | | (Tyco Electronics AMP) 5557-10R-210 |
172167-1 1721591 | ~(oexine) | [CNX3] | 172167-1 1721591 | “(Molexinc) | [CNX3]
Red 1 1 U1 | Red 7 1 U1
White or Yellow 4~ i White or Yellow| 4~
Black  [~£"] 6 w1 » I Black  [~4] 6 w1
Green/Yello _4._ 3 E | Green/Yello I 3 E
5557-06R-210 ; l 5557-06R-210 ;
(Molex Inc.) . l (Molex Inc.) .
|
E{ Motor ® @ i E{ Motor @
@ i @
ALM = 1 . ALM = |
Tl i Tl
Insulated ALMH ! Insulated ALMH
DC12Vto24V i l DC12Vto24V .
(5 %) G)—l—H,‘LM_ I (15 %) G)—l—‘l“)’,.‘LM_
I - | L -
Lo i S
Encorder Wiring Diagram
1 CNx4
K Y | 5 R 1 2 I
« Black 0l R S -
T . ov
| A
1 | f
White ! 4 i | +5V K
— +5V —— — Pl
( ! | o | ! 4 oV Q
o (NO 1 A [ 0/ g
1 1 —
i : P | 3 5V +5V |8
ey 1 --=-- e e
Light blue ;o 2 b | -
T TXRX ol !
4 ' o TX/RX
Purple o —=< |3 P i / 6——
i TX/RX i ] \:‘ TX/RX
. . [ 6 ‘g —— -
1
shiedwire i} [T o |8 —F—11 cas

O

172168-1

Servo motor

(by Tyco Electronics, AMP)

172160-1

Junction cable

Twisted pair L._.
(by Tyco Electronics, AMP)

Motor side

Driver side

When you make your own junction cable for encoder (Refer to P.239, P.240 "Options" for connector.)
1) Refer the wiring diagram.
2) Use the twisted pair wire with shield, with core diameter of 0.18 mm? (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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E Series E Series
Control Circuit Standard Wiring Example

CN X 5 Wiring Example at Position Control Mode Frame K
Refer to Fig. 1 in case of — [unit: mm]
r-—-— | open collector input ]
35
Servo-ON oo A o] B
ervo-ON input 2 . 5 20 32
Alarm clear input SRVONFe =¥2200 PULST g % 108
- £ 3] 'ACLR |— o PULS2 Command g2
Deviation counter clear input 4 @ i ( N ] [ =
Gain switching/ cL I P 220 Q SIGNt puIse mpm c ] 3 IV
Voo | Torque imit switching input Z AIN —@m" SIGN2 “Pay at;eg\t/iyn C,?: y el T g P ——— T T
T Itiplication switchi IEi = case o ,
oy ::/vl c:/:: ntrsawvl;i::nbition input 7 ud L@m Ry R [ Pulseline. e 2t N |
. 1 [ unicati -———-
o cwL “ —[jd< OA+ 16 / 11330 ﬂi:j>——> A-phase output 0 \_g -| ame plate
+_CCW over-travelinhibitioninput 8 CCWL E L oA- 4 _ﬁjl l
“ 17 i o T
| | ~ Connector for control fe— 1 |
Servo alarm output 9 OB+ T 1330 | > B-phase output g ¢ i |
I ALM } " {Eig, OB 18 ‘j L Qij>* signal connection o i k/—ﬁ,,,,J
itioni [ — OZ+ 19 i Connector for encoder - 1
Positioning complete output , = 10 "oy ¥ F_[;‘{ 20 | [ ! 13300] [[>— Z-phase output connection, CN X4 e Pe—
T —H Oz- =
...};B — = — Connector for motor o
Brake release output 111 BRKOFF (EL ‘ connection, CN X3
; ot 3 2 (e q
& Ezj Earth < — Connector for main
. L . Ll D
Warning output 012 WARN terminal 10 circuit connection, ceacoonn
(Select with Pr09) Lel 45 J}ﬁ‘* serews = CN X1 1 I
COM- |+ Z-phase output '::2
21 (open collector) (75) -
L gpPestT T 26| FG : Connector (Driver side) v 8 0 0 0000 DE——
= $ \ 1 » 0 8 0000000000000
R I / | puLS2 z Connector symbol Connector type Manufacturer e oo 0000000000000
A 23 Dj ‘ L= == 0 0000000000000
R T 2200 \ CNX1 5569-06A2 Molex Inc. e o0 0000000000000
y RIS 24%8'(5”1 | I | CNX3 5569-10A2 Molex Inc. (_\r¢e¢e00==0000000
* R I / 25 s6N2 @ } CNX4 53460-0621 Molex Inc.
I M I! 2200 | CNX5 10226-52A11L(or equivalent) Bumitomo 3M Mass: 0.35 kg
fffffff | .
Vbc Spec. of R Vboc -1.5 10 mA Flg_' 1_ .
12V | 1kQ12W R+220 This fig. shows the usage of an external control signal power supply.
23V | ZKIIZW You need to install an resistor R for current limit corresponding to VDC. Frame L
40 -—T- [unit: mm]
CN X 5 Wiring Example at Internal Velocity Control Mode - s
3= 105
__________ 38
] | B
L com+ O I — g§= [
_ Servo-ON input 2[SRV-ON PULST 22 BT sl D 5 (O O0C o
. s}
.| Alarmclear mput. 3 ACLR PULS2 23 - Connector for z
B Isngfzg?gﬁgr?r:?)?j?d velocity 4 NTSPD2 SIGNT 24 0 _é_- communication - g——‘“‘ I Name plate
Speed zero clamp input/ 25 | ~= |
I Torque limit switching input/Zero speed 5 ZEROSPD SIGN2 /,;_,:,4—-1 |
Ve - '"flemt.a' Cq"ﬁma?d velocity 6 14 e Connector for control f{ T -+ i
12Vto24V T | selection 1 inpu INTSPD1 GND T = signal connection : |; L/—‘a JI
g PP ~ — o 1 I
|~ CW over-travel |r?h|t.)|tlu?n |r.1put 71 cwL OA+ 75 / ) 1330 Qij 1 > A-phase output . Connector for encoder i e
1+~ CCW over-travel inhibitioninput 8 ["~~\a OA- =T - _K': . connection, CN X4 G S P —
~ (=(e]
Servo alarm output 9 OB+ 18 / | :3300¢:1>__) B-phase output @I T Connector for motor uf
{1 ALM OB- i p p 0 = connection, CN X3
19 o & wal
. = T EE] | [
Achived speed output 10 COIN Oz+ 20 / E 1330 QID—% Z-phase output Earth @ % - Connector for main (
Lﬁ_ 0oz- SN terminal 1) circuit connection, ° © 9 00000 N —
e screws CN X1 1 L
Brake release output o L1
P ) 11 BRKOFF ! L — | i p
L - (75) —
Warning output , 12 WARN
(Select with Pr09) L.E'J? o Connector (Driver side) C 5 8 60000 —
— Z-phase output =8 oo000000000000
21 (open collector) Connector symbol Connector type Manufacturer s 0o 0000000000000
CNX1 5569-06A2 Molex Inc. = 0o0o0000000000000
coooo0O0000000000a
26| _FG CNX3 5569-10A2 Molex Inc. ([ "\ =¢oc00 = 0000000
|1 CNX4 53460-0621 Molex Inc.
‘ L= CNX5 10226-52A11L(or equivalent) | Sumitomo 3M Mass: 0.40 kg
|
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E Series

MUMA 50 W to 200 W | 50 nerta |

AC100 V Model Designation
Motor model MUMA 5AZP1 [ 011P1 O 021P1 [J e M UMA 5 A Z P 1 S
Model No. MKDET1105P MKDET1110P MLDET2110P
Applicable driver Design order
Frame symbol Frame K Frame L Symbol Uit ;I'ypela " 1 : Standard
ra low inertia
Power supply capacity (kVA) 03 0.4 05 MUMA | (50 W to 200 W) Motor structure
Rated output (W) 50 100 200 Svmbol R Shaft Holding brake|  Oil seal
Motor rated output Voltage specifications ymbol ey-way, . . . )
Rated torque (N-m) 0.16 0.32 0.64 p - center tap | Without with |without with
Symbol | Rated output Symbol | Specifications S ® °® ®
Momentary Max. peak torque (N-m) 0.48 0.95 1.91 5A 50 W 1 100 V T ® ® ®
Rated current (Arms) 1.0 1.6 25 01 100 W 7 100/200 V
(50 W only)
Max. current (Ao-p) 4.3 6.9 11.7 02 200 W
Regenerative brake Without option No limit  Note)2 Rotary encoder specifications - -
frequency Symbol Format Pulse counts | Resolution | Wires
(times/min) Note)1 DV0OP2890 No limit Note)2 P Incremental 2500 P/r 10000 5
Rated rotational speed (r/min) 3000
Max. rotational speed (r/min) 5000 T . o
Torq ue Characteristics [at AC100 V of power voltage (Dotted line represents the torque at 10 % less supply voltage.)]
Moment of inertia Without brake 0.021 0.032 0.10
of rotor MUMASAZP1o MUMAO011P1o
(x10~kg-m2) With brake 0.026 0.036 0.13 ——— ontsoss oo
orate g *Continuous toraueliemperature - nuous torqueltemperature
Recommended moment of inertia ratio . oS e o 3 100] oS 1o £
of the load and the rotor Note)3 30 times or less % § (:':5 Peak-run range s Z}é % § 069: Peak-run range g Z§
22 O ] & 2o B e 3
2500 PIr = - 0 1000 2000 3000 4000 5000 0 70 20 30 40 Y ¢ 46605 E t
Rotary encoder specifications rotational speed [r/min] e ambienttemperature ['C] rotational speed [r/min] E ambienttemperature ['C]
Incremental torque g *Continuous (orque/(emzj‘r;g;:ebrake e é kContinuoustorque/temp;li"al::ﬁbrake
— s " E 2s T :
Resolution per single turn 10000 g = 0.05| FeakTunrange 2 e ﬁ g = 05| eATun range R with brake
. . . =3 (0,16)mne\ % 5 (0.32 _ %
Protective enclosure rating IP65 (except rotating portion of output shaft and lead wire end) 2 OWTO A S = J .
. 0°Cto40°C (free from freezing)’ Storage - _20°Cto65°C rotational speed [r/min] g ambient temperature ['C] rotational speed [r/min] g ambienttemperature ['C]
Ambient temperature (Max.temperature guarantee 80 °C for 72 hours <nomal humidity>) MUMAO021P10
Ambient humidity 85 %RH or lower (free from condensing) orque € *Continuous torqueftemperature
Environment ) . . . . . S oS Nm 20 3 "%
Installation location Indoors (no direct sunlight), free from corrosive gas, inflammable gas, oil mist and dust 7 § 091 poaicrun range s R
Altitude 1000 m or lower 22 e Conﬂ"uws'm"ra"ge¥ E
N o 1000 2000 3000 4000 5000 2 010 20 30 40
. . . rotational speed [r/min] g ambient temperature ['C]
Vibration resistance 49 m/s? or less
g "Cominuous(orque/(empev:‘a(uors ke
Mass (kg), ( ) represents holding brake type 0.4 (0.6) 0.5(0.7) 0.96 (1.36) o = e 2 2% Piiiatias
a < 1 o Peakerun range g ;g — with brake
Brake specifications (This brake will be released when it is energized. Do not use this for braking the motor in motion.) o 5 R - T i
- 1000 2000 3000 4000 5000 é 0 10 20 30 40
Static friction torque (N _m) 0.29 1.27 rotational speed [r/min] g ambient temperature [C]
Engaging time (ms) 25 50
. . *When you lower the torque limit setup (Pr5E and 5F), running
Releasing time (ms) Note)4 20 (30) 15 (100) range at high speed might be lowered as well.
Exciting current (DC) (A) 0.26 0.36
Torque : . .
i Running range (Torque limit setup : 300 %)
Releasing voltage DC 1V or more Running range (Torque limit setup: 200%) | NOt€) 1. Regenerative brake frgquency represents the frequency of the motor's stops
Exciting voltage DV 24V +10 % Running range (Torque linit setup : 100%) from the rated speed with deceleration without load.

« If the load is connected, frequency will be defined as 1/(m+1), where m =
(load moment of inertia) / (rotor moment of inertia).
* When the motor speed exceeds the rated speed, regenerative brake

Permissible load rContinuous running range

Radial load P-direction (N) 147 392 rotational speed frequency is in inverse proportion to the square of (running speed/rated
During — speed).
assembly Thrust load A-direction (N) 88 147 « Power supply voltage is AC115 V (at 100 V of the main voltage).
N L If the supply voltage fluctuates, frequency is in inverse proportion to the
Thrust load B-direct N
rustioa irection (N) "7 196 | square of (Running supply voltage/115) relative to the value in the table.
Radial load P-direction (N) 68 245 Radial load (P) direction _@ * When regeneration occurs continuosly such cases as running speed
During o frequently changes or vertical feeding, consult us or a dealer.
operation Thrust load A-direction (N) 58 98 L2 | I 2. If the effective torque is within the rated torque, there is no limit in regenera-
Thrust load B-direction (N) 58 98 P tive brake.
3. Consult us or a dealer if the load moment of inertia exceeds the specified
For motor dimensions, refer to P.231, and for the diver, refer to P.226. A— value.
— 4. Specified releasing time is obtained with the use of surge absorber for brake
——
Thrustload (A, B) direction m— (215D151 by SEMITEC Corporation or equivalent).
B 1 () represents the actually measured value using a diode (200 V, 1 A or

equivalent)
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E Series

MUMA 50 W to 400 W | 50 nerta |

Motor model MUMA 5AZP1 [
Model No. MKDET1505P
Applicable driver
Frame symbol Frame K
Power supply capacity (kVA) 0.3
Rated output (W) 50
Rated torque (N - m) 0.16
Momentary Max. peak torque (N - m) 0.48
Rated current (Arms) 1.0
Max. current (Ao-p) 4.3
Regenerativg brake . Without option
frequency (times/min)
Note)1 DV0OP2891
Rated rotational speed (r/min)
Max. rotational speed (r/min)
Moment of inertia Without brake 0.021
of rotor
(x10*kg-m?) With brake 0.026
Recommended moment of inertia ratio
of the load and the rotor Note)3

Rotary encoder specifications

Resolution per single turn

Protective enclosure rating
Ambient temperature

Ambient humidity
Environment . .

Installation location

Altitude

Vibration resistance

Mass (kg), ( ) represents holding brake type 0.4 (0.6)

AC200V

012P1 022P1 [ 042P1 [
MKDET1310P MLDET2310P
MKDET2210P MLDET2510P
Frame K Frame L
Frame L
0.3 0.5 0.9
100 200 400
0.32 0.64 1.3
0.95 1.91 3.8
1.0 1.6 25
43 7.5 1.7
No limit  Note)2
No limit  Note)2
3000
5000
0.032 0.10 0.17
0.036 0.13 0.20

30 times or less

2500 P/r

Incremental

10000

IP65 (except rotating portion of output shaft and lead wire end)

0 °C to 40 °C (free from freezing), Storage : —20 °C to 65 'C
(Max.temperature guarantee 80 °C for 72 hours <nomal humidity>)

85 %RH or lower (free from condensing)

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

1000 m or lower
49 m/s? or less
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
Engaging time (ms) 25
Releasing time (ms) Note)4 20 (30)
Exciting current (DC) (A) 0.26

Releasing voltage

Exciting voltage

Permissible load

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

For motor dimensions, refer to P.231, and for the driver, refer to P.226.

1.27
50
15 (100)
0.36
DC 1V or more
DV 24V 10 %

392
147
196
245
98
98

Note) Driver for 50 W and 100 W has a common power supply of single phase and 3-phase 200 V.
Driver for 200 W, the upper row is the power supply of 3-phase 200 V, and lower is the power supply of single-phase 200 V.

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

eo) M UMA S5 AZP 1 S

Symbol Type
Ultra low inertia
MUMA | (50 W to 400 W)

Motor rated output Voltage specifications

Symbol | Rated output Symbol | Specifications
5A 50 W 2 200V
01 100 W 7 100/200 V
02 200 W (50 W only)
04 400 W

Design order
1 : Standard

Motor structure

Shaft Holding brake|  Oil seal

Symbol é?{'ev,\.’?gb without with |without| with

S ] [ ] [ ]
T L ] ® [ ]

Rotary encoder specifications
Symbol Format Pulse counts | Resolution | Wires

P Incremental 2500 P/r 10000 5

Torque Characteristics [at AC200 V of power voltage (Dotted line represents the torque at 10 % less supply voltage.)]

MUMASAZP1o
*Continuous torque/temperature
torque
o E N _qm] 05 100}
e (048 90
— 70
=3 0.25 Peak-run range 60
® o 01— |
o= Continuous-run range
- 01000 2000 3000 4000 5000 0 10203040

rotational speed [r/min] ambient temperature ['C]

“Continuous torque/temperature

torque without brake

versus rated torque (%) versus rated torque (%)

rotational speed [r/min] ambient temperature ['C]

o N-m 05 100}
- ( 90
=3 0.48 EY
g = 0.25 JPeak-run range 60 withbrake
o J (010 rinuous-run rangs ————|
01000 2000 3000 4000 5600 0 10203040
rotational speed [r/min] ambient temperature ['C]
MUMAO022P1o
*Continuous torque/temperature
torque
o= IN-m] 20 g %8
= (1.91) = s
=5 == °
» = 1.0 | Peak-run range z ég
8 o (0.64) 2
A = kol
=3 0 e
rotational speed [r/min] 2 ambient temperature ['C]
2
g “Continuous torque/temperature
S without brake
o [ﬁrq;? 20 % 88
— (1.91) 3 sul
) Peak-run range 5w with brake
= 10 3 £ 50 L—
=
8 = (064¥continuous-run ran E
— g
o ]
8
5
g

*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%)

Running range (Torque limit setup : 200 %)

Running range (Torque limit setup : 100%)

fContinuous running range

rotational speed

Shaft /

L2 |-—-T &
P

A—

Radial load (P) direction

Thrust load (A, B) direction I Motor:

B +——

MUMAO12P1o
*Continuous torque/temperature
1
o E [,3 rq:ﬁ 1.0 100}
=8 == (©:95 3
0 > 0.5 Peak-run range 70
® o 03 50
Q= Continuous-run range
-~ 01000 2000 3000 4300 5600 0 10203040

rotational speed [r/min] ambient temperature ['C]

*Continuous torque/temperature
without brake

versus rated torque (%) versus rated torque (%)

rotational speed [r/min] ambient temperature ['C]

torque 100
1.0 1
=3 IN-m] 95
i (0.95} 75
g = 0.5 Peak-run range ;g \ with brake
(Y e
QO =3 Continuous-run range
01000 2000 3000 4000 5600 0 10203040
rotational speed [r/min] ambient temperature ['C]
MUMAO042P1c
*Continuous torque/temperature
torque —
o E N-m] 40 8 199
== (3.8] 3 B
" = 2.0 Peak-run range g g5
® o (13 2
[ SRITGUSTUR Ta 3
i e
. 10203010
rotational speed [r/min] H ambient temperature ['C]
H
9 *Continuous torque/temperature
torque S 100
o, IN-m] 40 g %)
= E (3.8) g 7
n = 2.0 Peak-run range = 50
[ 5 (1.3] £
Q = Continuous-run rang: [
-_— “
H 102030
g
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