Panasonic

Technical reference

AC Servo Motor & Driver

MINAS E-series

* Thank you very much for your
purchase of Panasonic AC Servo
Motor & Driver, MINAS E-series.

* Before use, refer this manual and
safety instructions to ensure
proper use. Keep this manual
and read when necessary.

e Make sure to forward this manual
for safety to the final user.

Manual from our Web Site.

If you are the first user of this product, please be sure to purchase and read
the optional Engineering Material (DVOP3700), or downloaded instruction

[Web address of Motor Company, Matsushita Electric Industrial Co., Ltd.]
http://industrial.panasonic.com/ww/i_e/25000/motor_fa_e/motor_fa_e.html
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1. Introduction

Check the Model of Motor

Name plate

Rated output |
Rated rotational speed

Model —

Panasonic o o 06t i

ACSERVOMOTOR ~ RATING 81

VOOELNa MUMA22PIS  INS.CLASS B (TUV) A (UL) i

IPUT S0AC 102 VPS5 Serial Number
16 A COMECTON &

RATED QUTPUT 0.2 KW SERNo. 03010001 Ex. :03010001

RATED FREQ. 200  Hz

——1 RATED REV. 3000 rimin 14\ Consecutive No

Month of production
Year of production

ﬁ Model Designation w

MUMAGOZ2 2

(Lower 2 digits of AD year)

18 xx

E

Symbol

Type

MUMA | Super low inertia

1: Standard

5~6 7] 8 11~12
Custom specifications(Non critical)
Motor structure ——
Design order

Rotary encoder

Table 1a:Motor rated output —  power supply
s Rated 1:100 V
ymbol
output 2:200V
SA S50 W Z:100/200 V common-used
01 100 W (Limited to 50W only)
02 200 W
04 400 W
Table 1b: Rotary encoder
Specifications
Symbol Type No. of pulses | Resolution Lead wire
P Incremental 2500 P/r 10000 5-wire
Table 1c: Motor structure
Shaft Holding brake Oil seal
Center tap on
key-wayed shaft Without | With | Without | With
end
S [ ] [ [ J
T [J [J [

The product with oil seal is a special order product.



Personal computer

Setup support software
TPANATERMel

Console

H Wiring to Connector CN X6
(Connection with personal computer

B Wiring to Connector CN X5
(Connection with host controllers
such as PLC, etc.)

H Wiring connection to
Connector CN X1
(Connection with the input
power supply)

H Wiring to Connector CN X4
(Connection with encoder)

Extension cable for encoder

L1

—U

P [ Jp

(- ¥

L

H Wiring to Connector CN X3
(Connection with each phase
of motor windings)

LT T TS
#

\
% '@ Pl = MKDET4310P 200V =]

Extension cable for motor

[ —— Ground
e —
H

Extension cable for brake Motor cable

Regenerative discharge
resistor

Optional

(Op ) Power supply for brake
(24 v DC)
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.
> wiring, to prevent electric shock.

uction mannal (DVOP3700) for

verfect color matching between the
colors of the motor lead-out cable and
g motor output terminal (U, V, W).
pin), V (4 pins), W (6 pins) and E (3
ely.

ing and ground fault.

ct the power supply with CN X3.

ex circuit as the brake control circuit so it
2ven with emergency stop signal from
ce.

c brake has no polarity.

r capacity and operation detail of the
ke, refer to the Technical Instruction
P3700).

rge absorber (C-5A2 or Z15D151 made
-lectronic). For the detail thereof refer to
| Instruction Manual (DVOP3700).

ser nameplate to check the power

it breaker or leakage breaker without fail.
use a leakage breaker to which

ure for high frequency is applied for
ication”.

rovide noise filter.

nagnetic contactor coil with surge absorber.
stop the motor by magnetic contactor.

actor.

ase 200V, connect L1 (10 pints), L2 (8 pins)
S).
ase 100V and 200V, connect L1 (10 pins) and

the grounding system of the facility.

driver protective earth terminal (@) and the
rth (earth plate) of the control panel for
electric shock. In this case, don’t co-clamp
s to the protective earth terminal (®). Two
rth terminals are provided.

2. System Configuration and Wiring

Wiring to Connector CN X4 (Connection with Encoder)

ﬁ Points in Wiring g

Encoder o Cable length between the driver and the motor —

] 20 m max. If this cable length exceeds 20m, consult

— 20 m max.—| with the dealer/distributor from which you have

V 30 cm min Motor purchased the driver.

Y o Keep 30 cm or more spacing from the main circuit
% wiring. Neither guide this wiring through the same

30 cm min. duct, together with the main circuit nor bundle these

two together.

ﬁ Wiring Diagram g

® Requests, where extension cable for the encoder is self-manufactured
(For the connector detall, refer to “Technical Instruction Manual” (DVOP3700) for sale at
option)

[1] Refer to the wiring diagram below.

[2] Cable used: Shielded twist pair cable of 0.18 mm? (AWG 24) minimum in conductor
diameter that is excellent in bending resistance.

[3] For signal/power wiring in pair, use twist pair cable.

( s - \r[4] Shielding treatment

® Driver-side shield sheath:
Connect to CNX4 connector
case (FG).

e Motor-side shield sheath:
Connect to 6 pin.

[5] Where the cable length

_ L exceeds 10m, do

double-wiring for the encoder

y
a
<
Regulator

721604 wAstpalr o tTTmITITS .
g (made by Tyco (made by Tyco Electronics AMP K.K.) power A+m<« o<v< as illustrated
Servo motor Electronics AMP K.K.) ) 7
Motor side ] Extention cable i Driver side _m._"ﬁ
\ ~/ [6] Connect nothing to the empty

terminal (NC) of the connector.

[7]1 Don’t use a cable pair composed of the motor cable and encoder cable which were
shielded in batch.



external parts.

* In this case, the resistor(R) for current limitation corresponding

to VDC is needed.

22 ' PULS1

23, 220Q

PULS2

7E

L 14, SIGN2
Vbc Lﬁ}ND

2s

|

'

|

24 . SIGN1 .
2200 |
|

< Information >

[1]1 When using CW pulse row + CCW pulse row system
as the pulse input form, reversing the connection
method would cause pulse counting failure and
motor running failure. Connect the pulse inputs so
that the driver nternal photo-coupler at pulse
non-inputted side turns OFF.

2

CWL and CCWL setup defaults are invalidated.
This is a wiring example in the case Pr04 “Over travel
input inhibit " parameter is set to validation.

Vpe R specifications| | \/pc—1.5 L
12V | 1kQ1/2W Re220 ~10MA |
24V | 2kQ1/2W
——_——— -
| |
1
COM+
Servo- 4.7kQ
— i 2 JSRv-ON|Zhe PULST [Z
Al I
L e 3[ACLR HE o puLs2|®
Internal vel. Cmnd select 2 . 220Q 24
L 4 finTspo2Ee SIGN1
v Speed zero clamp 5 @ SIGN2 25
oC | ZEROSPD
1224V T Internal vel. Cmnd. select 1 6 “@ 220Q 14
+—o INTSPD1 & #—1 GND —
CW overtravel inhibit 7 WL @ OA
—o + .
CCW overtravel inhibit 8 COWL ’@’ oA 330Q | 5 A-phase output
OB+
Servo alarm B-phase output
\I ) 9 330Q —> =P P
L2 1AM s OB-
Velocity reach output ~ 10 COIN OzZ+ 3300 5 Z-phase output
A E E’s; oz-
Mechanical brake release
O 11
O BRKOFF E/SF
Warning (Pr09) 12
O If 13 WARN /¥ 21 Z-phase output (open collector)
COM- -EI cz
26| FG |—
T
[\

< Information >

CWL and CCWL setup defaults are invalidated.

This is a wiring example in the case Pr04 “Over travel Input
inhibit “ "parameter is set to validation.

BuLIpp Ul PO [043U0D) AJID0IOA [eudIUl GX NI O djdwexg

Bull

BuLipy pue uoneinbiyuon waysAs g



3. Parameter

ﬁ Parameters for adjusting the servo gain and time constants of filter _

ange Default Unit Wm_m»..m:vaM::.o_
-15 1 - All control modes

-15 1 - All control modes

)-2 2 - All control modes*'
- 0 - -

) -1 1 - All control modes
- 0 - -

) -2 1 - All control modes
- 0 - -
- 0 - -

) -6 2 - All control modes
- 0 - -
- 0 - -

) -2 2 - All control modes
- 0 - -

) -1 0 - All control modes
- 0 - -

y writing the parameter No. in
er once switched OFF.

2sponse High function
oning positioning
) 2

tted Validated
below

itted Validated
elow

tted Validated
below

dated Validated

ot allowed to use simultaneously the
/“ and “Real time auto tuning set up”.

otch frequency is set compulsorily to

ut.

1mqﬂq“.o er Parameter description Range Default Unit Related control
(PrJ0) mode

10 1st position loop gain 0 - 32767 <63> 1/s P-P2
11 1st velocity loop gain 1-3500 <35> Hz All control modes
12 1st velocity loop integration time constant 1-1000 <16> ms All control modes
13 1st velocity detection filter 0-5 <0> - All control modes
14 1st torque filter time constant 0 - 2500 <65> |0.01 ms | All control modes
15 Velocity feed forward -2000 - 2000 | <300> 0.1% P-P2
16 Feed forward filter time constant 0 - 6400 <50> |0.01ms P-P2
17 (For manufacturer use) - 0 - -
18 2nd position loop gain 0 - 32767 <73> 1/s P-P2
19 2nd velocity loop gain 1-3500 <35> Hz All control modes
1A 2nd velocity loop integration time constant 1-1000 <1000> ms All control modes
1B 2nd velocity detection filter 0-5 <0> - All control modes
1C 2nd torque filter time constant 0 - 2500 <65> |0.01 ms | All control modes
1D 1st notch frequency 100 - 1500 1500 Hz All control modes*'
1E 1st notch width selection 0-4 2 - All control modes
1F (For manufacturer use) - 0 - -
26 Software limit set-up 0-1000 10 0.1 rev P-P2
27 (For manufacturer use) - 0 - -
28 (For manufacturer use) - 0 - -
29 (For manufacturer use) - 0 - -
2A (For manufacturer use) - 0 - -
2B Damping frequency 0 - 5000 0 0.1 Hz p-p2*'
2C Damping filter setting -200 - 2500 0 0.1 Hz P-P2

ﬁ Parameters for Auto Gain Tuning w

Parameter o . Related control

No. Parameter description Range Default Unit
a0 mode

20 Inertia ratio 0 - 10000 <100> % All control modes
21 Real time auto tuning set-up 0-7 1 - All control modes*'
22 Machine stiffness set-up at auto turning 0-15 4 - All control modes
23 (For manufacturer use) - 0 - -
24 (For manufacturer use) - 0 - -
25 Normal auto tuning motion set-up 0-7 0 - All control modes
2D (For manufacturer use) - 0 - -
2E (For manufacturer use) - 0 - -
2F Adaptive notch filter frequency 0-64 <0> - p2+'

—B11—




3. Parameter

ﬁ Parameters for Positioning control H

Default Unit conated e

<1> - P-P2
<10> ; P-P2
<33> 166 us P-P2
<50> } P-P2
<30> ; P-P2
<20> | SguP m<w_wo P-P2

0 B R

0 - R

0 . R

0 B R

0 B R

0 B R

0 . R

0 B R

0 B R

jith < > vary automatically with
djusting in MANUAL mode, set Pr21

ving symbols.

vm-.”__w.m.m_. Parameter description Range Default Unit Related control
(Prd0) mode

*40 Command pulse multiplier set-up 1-4 4 - P-P2

*41 Command pulse rotational direction set-up 0-3 0 - P-P2

*42 Command pulse input mode set-up 0-3 1 - P-P2

43 (For manufacturer use) - 0 - -

*44 Output pulses per single turn. 1-16384 2500 P/r All control modes

*45 Pulse output logic inversion 0-1 0 - All control modes

46 Numerator of 1st command pulse ratio 1-10000 10000 - P-P2

47 Numerator of 2nd command pulse ratio 1-10000 10000 - P-P2

48 (For manufacturer use) - 0 - -

49 (For manufacturer use) - 0 - -

4A Mm_ﬁw_v__mﬂ of numerator of command pulse 0-17 0 on p-p2

4B Denominator of command pulse ratio 1-10000 10000 - P-P2

4C Smoothing filter set-up 0-7 1 - P-P2

4D (For manufacturer use) - 0 - -

4E | FIR filter set-up 0-31 0 Amwﬁwﬁ\,\%%m ¥ P-P2

*4F (For manufacturer use) - 0 - -

® *-marked parameter No. in the above table is validated by writing the parameter No. in
EEPROM after set up and re-switching ON the power after once switched OFF.

ﬁ Parameters for Internal Velocity Control and Torque Limit g

_umaﬂq”.m er Parameter description Range Default Unit Related control
(Prd0) mode
50 (For manufacturer use) - 0 - -
51 (For manufacturer use) - 0 - -
52 (For manufacturer use) - 0 - -
53 1st internal speed set-up -20000 - 20000 0 r/ min S
54 2nd internal speed set-up -20000 - 20000 0 r/ min S
55 3rd internal speed set-up -20000 - 20000 0 r/ min S
56 4th internal speed set-up -20000 - 20000 0 r/ min S
57 JOG speed set-up 0-500 300 r/min All control modes
58 Acceleration time set-up 0-5000 0 2 ms (1000r/min) S
59 Deceleration time set-up 0 - 5000 0 2 ms (1000r/min) S
5A (For manufacturer use) - 0 - -
5B (For manufacturer use) - 0 - -
5C (For manufacturer use) - 0 - -
5D (For manufacturer use) - 0 - -
5g*! 1st torque limit set-up 0-500 See DVOP3700 % All control modes
5F (For manufacturer use) - 0 - -

*1: Each default setup value in Pr5E differs depending on combination of driver and motor.
For details please refer to the Technical Instruction Manual (DVOP3700) for sale at option.

—B13—




4

. Protective Functions

Default Unit Related control
mode
10 Pulse P-P2
50 r/min All control modes
1000 r/min S
1875 256 Pulse P-P2
0 - P-P2
0 - -
0 - All control modes
0 - -
0 - All control modes
0 - All control modes
0 2ms All control modes
0 2ms All control modes
3 - All control modes
0 - -
0 - -

n detection value of “setup value x
vould result in position over-deviation

Default Unit Related control
mode

0 r/min All control modes

0 % All control modes
1875 256 Pulse P-P2

0 r/min All control modes

Protective Functions (What is alarm code?)
[

The driver has various protective functions. If any of these functions acts, the motor stops
immediately, being then put in trip condition, and simultaneously “Servo Alarm Output”
(ALM) is turned OFF .

Counteractions against motor trip

If the motor is in tripping, STATUS display on the front panel of the servo driver discolors
into red display and Alarm Code LED (ALM Code) blinks simultaneously, then disabling
“Servo ON”.

In addition, when the console is in use Alarm code No. is displayed on the LED display unit
of the console, then disabling “Servo ON”.

Motor trip condition can be reset (released) by keeping “Alarm Clear Input (A-CLR)” ON for
120 ms or more.

If the overload protective function acts, the alarm can be cleared according to Alarm Clear
(A-CLR) signal after elapse of 10 sec or more since alarm output. If the driver power is
switched OFF, the overload time limit characteristic (OVERLOAD) is cleared.

The above alarms can be cleared even by operation of “PANATERMe”.

Furthermore, the above alarms can be cleared even by operation of the console.

If any of *-marked functions in “Table of Protective Functions” acts, Alarm Clear Input
(A-CLR)” is unable to be reset (cleared). In such a case, after switching OFF the driver
power, search and remove the cause and thereafter re-switch ON the same power for

resetting the alarm. Check LED Status

Content

| Status LED
/ color

\ [] Green

Power ON. The driver power is switched ON.

satus(] @ ALM CODE [ Orange This LED blinks (1 sec) against warning conditions. (LED
in blinking indicates overload/over-regeneration/abnormal
revolutions of cooling fan.) This is not displayed on the
LED display unit of the console.
B Red Alarm output

Alarm code LED is not in blinking? (Normally OFF)

This LED blinks against alarm output.

Alarm code No. is expressed by blinking frequency in orange and red.

For the detail refer to the Technical Instruction Manual (DVOP3700) for
sale at option or the Instruction Manual downloaded from our web site.

Orange: 10 digit, Red: 1 digit

(Ex.) In the case Overload Alarm (Alarm code No.16) was output and the
driver stopped

Orange LED blinks once and red one blinks 6 times.

1 sec. 0.5sec. 0.5sec. 0.5sec. 0.5sec. 0.5sec.
Orange Red Red Red Red Red Red 2 sec.
1sec. 0.5sec. 0.5sec. 0.5sec. 0.5sec. 0.5sec. 0.5sec. later

—B15—



orrective actions

nd input the rated voltage.

nd input the rated voltage.

driver.  If the inter-cable resistance in the motor is
otor with new one. Repair the motor cable if shorted.

o the driver operating environment. Reduce load
ling fan if it has resulted in trouble.

mode and review the on-load running pattern. Readjust
connection. Release the motor brake.

esistor under “Monitor” mode and review the on-load

and the driver was interrupted, and the encoder cable
Replace the encoder cable with new one.

munication error. Undertake proper countermeasure

e motor is in stopping or in slow running. Adjust the
‘ommanded. Adjust the parameter Pr63 setup value.

he specified value. Readjust the gain. Reduce the

n “command dividing multiplier” parameter.

counter exceeded 2°.  Command pulse is inputted,
unning. Adjust the gain so the motor rotates normally

er Pr26 setup value.

ppens repeatedly several times, it is caused by trouble
the driver with new one. Thereafter, return the
ch you purchased the driver) for investigation and

Replace it with new one and thereafter return the
ch you purchased it) for investigation and repair.

g to the sensor detecting overtravel.

Replace the motor with new one and thereafter
ourchased it) for investigation and repair.

Replace the motor with new one and thereafter
ourchased it) for investigation and repair.

Replace the motor with new one and thereafter
ourchased it) for investigation and repair.

Replace the motor with new one and thereafter
ourchased it) for investigation and repair.

sonnect CN X4. The motor model is different.

Replace the driver with new one and thereafter
ourchased it) for investigation and repair.

uble/error occurs repeatedly several times, it is caused
2 case, replace the motor/driver with new one and
vhich you purchased it) for investigation and repair.

checked in the monitor mode of

M parameter error protection (Alarm
arm code No. 37), and overtravel

d in “Alarm History”.

ED (ALM Code) could eventually

v, instead of blinking (flashing) as

itent

e/error

5.Conformance to EC Directives and UL Standards

EC Directives

The EC Directives apply to all such electronic products as those having specific functions and
directly sold to general consumers in EU countries. These products are required to meet the
EU unified standards and to be furnished with CE Marking.

However, our AC servos meet the EC Directives for Low Voltage Equipment so that the
machine or equipment comprising our AC servos can meet relevant EC Directives.

EMC Directives

Our servo systems can meet EMC Directives and related standards. However, to meet
these requirements, the systems must be limited with respect to configuration and other
aspects, e g. the distance between the servo driver and motor is restricted, and some special
wiring conditions must be met. This means that in some cases machines and equipment
comprising our servo systems may not satisfy the requirements for wiring and grounding
conditions specified by the EMC Directives. Therefore, conformance to the EMC Directives
(especially the requirements for emission noise and noise terminal voltage) should be
examined based on the final products that include our servo drivers and servo motors.

ﬁ Applicable Standards w

Subject Applicable standard
Motor IEC60034-1 Standards referenced
Motor and by Low-Voltage
driver EN50178 Directives
EN55011 Radio Inteference Wave Characteristics for Standards referenced
Industrial,Chemical and Medical high frequency by EMC Directives
Equipment

EN61000-6-2  Generic standards-Immunity for industrial
environments
— IEC61000-4-2 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 Lightning Surge Immunity Test
—IEC61000-4-6 High Frequency Conduction Immunity Test
'— IEC61000-4-11 Momentary Power Failure Immunity Test

IEC: International Electrotechnical Commission
EN: Europaischen Normen
EMC: Electromagnetic Compatibility

—B17 —



S and UL Standards

vel 2 or 1 specified by IEC60664-1

ller
\q# CN X5

AC servo o
driver Noise filter
for signal
gl lines
L1 CN AC servo
— L2 X3 motor
L3

ms<Cc

o

CN X4

 earth (PE)

5%, 50/60 Hz
5%, 50/60 Hz
%, 50/60 Hz

y 1l specified by IEC60664-1.

e Category Il, use the insulated
r source input.

ropriate EN Standard type

ise filter. The circuit breaker should

5.Conformance to EC Directives and UL Standards

Noise Filter

Install the noise filter on the primary line as shown in previous page.
Where two or more drivers are used and, in addition, one set of noise filters is installed in the
power unit for all the drivers, feel free to consult with the noise filter manufacturer.

Option Part No. Manufacturer’s part No.

Manufacturer

DV0OP4160 3SUP-HU10-ER-6 Okaya Electric Industries Co., Ltd.
IN 115 ouT Circuit diagram
10521
95 25.5 e ,
EARTHTERMINAL  IN ! i out
===5 (0000000000000 ¢ (M4) o g "
o— - —0
LABEL 2 m ﬁ ﬁ ey ﬁ 0 @
SCREW for @ o— o[V N Lo ®
IO COVER FIXING (M3) m Q g — Q m
So oY e ©
'R Cx1 Cx1 m
B i :
M 55| |N\-cover ” T Oyl |
SRRy S
/mOo<

ﬁ Surge Absorber H

Install the surge absorber on the primary line of the noise filter.

< Request >

When performing voltage-resistant test on the machine/equipment, remove the surge

absorber. Otherwise the absorber may be damaged.

Manufacturer

Option Part No.

Manufacturer’s part No.

DVOP1450

R-A-V-781BXZ-4

Okaya Electric Industries Co., Ltd.

0 UL-1015 AWG16

04.2+0.2 wl —
IVO I
H
000 O M
Circuit diagram go0 @ %
1
OEE B

4.5+£0.5

111

-

—B19—




S and UL Standards

2ncoder cable, interface cable) with

Manufacturer
TDK Co., Ltd.

eight: 62.8 g

301

vo driver protective earth terminal
together.
), avoid co-clamping.

bwer supply of the servo driver.

DET) comforms to UL508C

n Level 2 or 1 specified by

X).

ipply and noise filter. The circuit
be. The current rating of the circuit
iction Mauual” (DVOP3700)

After-Sale Service (Repair)

Consult to a dealer from whom you have purchased the product for details of repair.
When the product is incorporated to the machine or equipment you have purchased, consult to
the manufacture or the dealer of the machine or equipment.

ﬁ Cautions for Proper Use w

« 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 environ-
ments as nuclear energy control, aerospace, transportation, medical equipment, various
safety equipments or equipments which require a lesser 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.

Electric Data

Electric data of this product (Instruction Manual, CAD data) can be downloaded from the
following web site.
http://industrial.panasonic.com/ww/i_e/25000/motor_fa_e/motor_fa_e.html

MEMO (Fill in the blanks for reference in case of inquiry or repair.)

Date of Model No. m[_|DE
purchase M JMA
Dealer
Tel: () -

Motor Company

Matsushita Electric Industrial Co., Ltd.
7-1-1 Morofuku, Daito, Osaka, 574-0044, Japan Tel : (81)-72-871-1212
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