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Panasonic

MINAS
AC Servo Driver

MSD*XX Series

Operation Manual

4~

(Figure shows MSD043A1XX.)

Thank you very much for your purchasing our Panasonic Digital AC Servo Driver; MSD*XX
Series. ‘

Though the operating procedures and operating methods are not so difficult, wrong operation
might cause accidents no one expects, the scrvice life of the driver might be shorten and the
performance raight be declined. Se never fail to read this operation manual thoroughly befare
you use it in order to use it properly and use it as long as possible.

Please keep this manual carcfully for later usc.

Flease be sure to deliver this manual to an end user.

This manual is subject to change for improvement of contents.
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Precautions in Handling it Safely

Before installing, operating, maintaining and checking this driver, be sure to read this operation
manuz] and all of other attached documents thoroughly, in erder to use it properly,
In addition, before using it, it is also necessary to become skillfsl in operating it and to leamn all of the
knowledge of this equipment, various information about safety and all of the precautions required.

In this operation manual, cautions to keep safety are rarked "DANGER" and "CAUTION",

O DANGER

» In casc of making mistakes when aperating or handling it, dangerous
conditions can cause then these conditions might kill PCTS0NS OF persons
might be seriously injured..

/N CAUTION

;In case uf meking mistakes when operating or handling it, dangerous
conditions can cause then injury of medium or slight level cause to persons
or only damages on materials can be caused, :

Besides, although contents included in A CAUTION Ican result in quite serious

damages or accident, according to the condition. "Then be sute to follow the contents in both
Cases,

1. General Comments
<> DANGER

% Be sure to observe the following requirements to prevent you from an electric shock and injury.

1. Never touch anywhere inside the driver. It might cause an electric shack,

2. Be surc to ground the earth cable of the driver and motor in order to avoid an clectric

S shock. :

3. Be sure to cut the power off and confirm that the LED to indicate that the power is off,
before moving (installing), wiring, maintaining and checking the driver in order to avoid an
electric shock.
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< DANGER - ]

4. Do not damage the cable, give an excessive stress on it and put an heavy thing on it or not
to be caught in something in order to avoid an electric shock.

5. During operating the driver, never to touch the rotating section of the motor to prevent
from being injured.

A CAUTION

1. The models of the motor and the driver should be matched when using.
There is a possibility of a fire.
2. Never use the driver, around the place where water splash, corrosive atmosphere,
atmosphere of combustible gas and near an inframable thing.
.. Theze is a possibility of a fire,
3. Do not touch the driver, the motor and the peripheral device, since the temperature of them
become too high. :

There is 2 possibility of being bumed.
4. 'While the power is on or after a while whep the power is off, do not tauch the radiator, the
regenerative resistor and the motor, since they become very hot.
There is a possibility of being burmed.

2. Storage

Q) PROHIBITION

1. Do not store in the place where water, splash, harmfil gas and liquid are.

® OBLIGATION

1. " Store the drver in the place where it isnt exposed to the sunshine directly and where
betweet the specific range of the humidity,

2. Incascof the time of the storage is quite long, please contact the storc you bought it or the
reference written in this manual, '
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3. Carrying

A CAUTION

Whllt: carrying it, do not have the cables and the axes of the motor.
There is a passibility of being mjured

©® OBLIGATION

1. Over-stacking of the products can cause to fall to p1eces Then stack the products

according to the instruction.

4, Installation

& CAUTION

. Do not ascend the drm:r and put hcavy things.

‘There is a possibility of being injured.

Da not shut the intake and outlet valve, and try to not intake foreign things.
There is a possibility of a fire, '

Be sure to install according to the specified installing direction.
If the direction is wrong, there is a possibility of a fire.

The distances betwc,:n the body and the inside of the control panel and those between other
equipments shold be kept as speciffed.

There is a possibility of a fire,

Do not give a strong shock.
Abnormal operation might occur then there is a possibil.ity of being njured,

Do the. installation work propcrly accarding to the output power and the weight of the bady
There is a possibility of being injured,

Install the driver to the incombustible material like metal.
There is a possibility of a fire.
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5. Wiring

/N  CAUTION

1. The wiring should be performed properly and cé.rtailﬂy.
There is a possibility of getting an electric shock, an injury and a fire.

6. Control, Operation
/A CAUTION

1. The motor is not equipped with a protection device. An over-current pmtéction device, an

earth leakage breaker, a protection device for high-limit of temperature and an emergency
system should be stalled, -

There is a possibility of getting an electric shock, an injury and a fire.

2. Check that the specification of the power supply is norrzal,
There is a possibility of getting an electric shack, an injury and a fire.

3. After performing the test working with the motor fixed to check the operation without the
~ mechanical systems, install it to the driver. '

There is a possibility of being injured.

4. Sincs the retaining brake s equipped for retaining the position of the machine, do nat use it
to obtain the security of the machine itsslf '

There is a possibility of being injured.

5. Never perform extreme adjustments and changes, If you-do 50, the operation become so
unstable.

There is a possibility of being injured.

6. Incase of the emergency occurs, first remove the cause then sectire the safety then reset the
alarm, After this start tHe machine again,

There is a possibility of being injured,

7. Immediately after 2 short power failure, it is possible that the machine somctimes restart
suddenly. So do not get near the machine in such a case, (Even when you restart the
machine, design the machine so that the security for the human being can be obtained.)

There is a possibllity of being injured.
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Q) _PROHIBITION

Since the brake equipped with the motor is for the retainment, do not use it for usual
control,

©® OBLIGATION

. Ipstall an emergency stop circuit outside the machine so that the operation can be stopped

immediately and shut the power supply.

7. Maintenance and Check |

/N CAUTION

The capacity of the condenser of the power supply line will lower owing to the degradation.
Then, in order to avoid the secondly-accident caused by some trouble, we recommend
replacement of it cach 5 years,

Q PROHIBITION

When the overhaul is required, be sure to be performed by our company.
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8. Scrapping

A CAUTION

1. Incase of throw away the driver, treat it as an industrial wastc.

9. Others
: General Notices

Figures in this Ope.rgtion Manual are described mostly b3; Iemoving cases, covers and shields
for safety for explaining details. In operating the units, be sure to fit the specific cases, covers
ad shields as they are, and start running according to the Operation Manual, J

< Meanings of the other signs wsed in this operation mam-:al >

®: Things that you should not do. o: Things that you should do,
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1. Before operation
1-1 After opening the package

B Please check the followings:
(1) Right mode] No.?
(2) Any damage during the transportation?

l If you find any damage, please contact to your dealer/distributor |

B Following shows how ta read the model No. and its symbols;

v [s] [o] [of 2] (3] [&] [ [%] [x] i

ACSexvo diver : Special Specification _
series (Alphabetical characters or numerals)
Series name
Output of the ‘Design -
applicable motor . e —Designsequence (1,23 )
e.g: 3A—» 30W Power source spec, ~—
SA>SOW - eo: 1314 100V
01— 100W 3336 200V | Rotaty encoder spec
08— 750W | .. eg: A—»incremental  2500P/c

1-2  Confirmation of the applicable motor

This driver is designed to be used with Panasonic AC servo motor. Please refer to the following

table for the correct combination of the driver and the motor, and miake sure that the number of the
encoder pulses matches each other. '

Muode] No. of | Suffix of driver Aypplicable motor
driver Series name Model No. | Voltage spec. | Rated output | Excorder pulses
MSD3ATA1NY A MIMIAZALY | 100 V2V | W Incremental 2500F/x
MSD5SATAIY K A MSMSAZAL* | 100 V200V S0W Ineremental 25000/t
MSDOLIAIYY A MSMO11A1* 100V 100 W - |[ncremental 2500F/c
MSDO21ATXX, B MSMOZ1A1* 100V 200w Incremental 25000/
MSDO41AIXK C MSM MSMO41A1* 100V 400 W {Incremental 2500P/r
MSD3AIAIXX A MSEM3AZAYI* | 100 V200V oW Incremental 2500F/t
MEDSASALXX A MSMSAZAL* | 100 V200V 50W Incremental 2500F/x
MSDO13ALXX A MSMO12A1+ 200 V 100 W Incremedtal 25008/t
MSDO2IATXX A MSMO2ZAT* 200 V 200W " |Incremental 2500/
MSDO43ALNX B MSMO42A1+ 200V 400 W Incrempental 25008/
MSDOR3AIXX C MSMOB2A1* 20V 730 W Inéremental 25008/c

Note Please refer to seclion 12, "Dimensins" (P.60) for the suffix,
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2. Cosmetics and title of each part

Switch for data entry (Réfer to Section 10-1)

Display LED (5-Figure)

Lo i e L Y Y P H. 1756

Mounting plata
(Refer to Section 4, 12)

: To shift to the upper figure
: To change datafselect the parameter
: To change data/select the parameter

Switch for mode selection

(Refer to Section 10-1)

Switch for selection display or execution display

(Refer to Section 10-1)

- Check pin (Refer to Section' 6-1-4) Py
"IM ; Torique monitor Sigoal
8P : Speed monitor signal
G : Ground

Teeminal board -
(Refer to Section 5-1-1)

R, 5, T : Power inmput

. B " : For additional regeneratie
. resister |
U, V; W : For motor comnection

& : Grounding terminal,
(%2}

Tetninal board caver

Connector CN 8IG (Refer to Section 5-1-3)

Connector CN SER (Refer to Section 5-1-4)

For. computer connection

Connector CN I/F (Refer to Section 5-1-2)

For rotary euncorder connection

-10-

For signal conmection.
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3. Notices in use

|_Be. sure to observe the followings to prevent electric shock and injuries. l

3-1

M
@
3
@

©)

©

(7

)
®

(10) While you do not use the mator and the ruachine for a long time,

"while. If you want to touch the terminals of the terminal board, or inside of the driver,

Caution for safety

Never touch the servo driver inside during runming, since the high

driver. Never perform overhauling by yourself, but request to ou
by our company. '

-voltage circuit is in the seryvg
T Company Of agents appointed

Al

Even after the power is turned off, inside of the circuit is still charged with high voltage fora

please
turn off the main power and control power externally and wait for 5 min or more.

driver,

Do not touch the driver, motor and peripheral upits during turning ON power, since temperature
of these units rise, Specifically, in intending the regenerative resistor, the tegencrative resistor
becomes quite high in temperature. Never touch the resistor.

Please kecp enough distance from the motor and the machine when you turn on the power,

Never touch the motor rotating parts ﬂurmg nunning,

Since the driver radiator, tegenetative resistor and motor arc quite high in temperature for a while -

even after shutting off Power supply, never touch these units.
When alarm occurred, remove causes to assure safety, re-set alarm and re-start,

In restoring power after instant stop, sudden re-start may occur, Never come near the machine.
{Dcsign the machine to assure safety to people in re-starting,)

please tuin off power,

(11) Capacitor of the power supply rectification civcuit is lowered in capacity duc to aging,

Replacing in sbout 5 years is recommendable, to prevent secondary disaster due to troubles,

Panasonic driver is designed and manufactured through the highest quality control however,
uncxpectedly higher extemal noise or application of high static electricity, or wrong wire

connection may cause a misoperation. Pleage pay extra attention for the safety of your
machine, '

(12) Please use a Non-Fuse Breaker as per the wiring example of section 5-1-1.

-11-

Please put on the cover to the terminal board for prevention of &n electric shock while tsing the

=
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W Surely set and install the equipment to prevent physical injuries due to insufficient sefting
ad installation on occurrence of earthquake.

W After earthquake, be sure to check on safety.

In order to use the driver properly

M Since 2 misuse of the driver may leads to a wrong operation, or may damage the driver in
the worst case, please carefully read the following cautions operation.

W Please keep and refer to this manual anytime you encounter questions.

1)
2

©)

G
(5)

(6

Q)

®

&)

Please do not apply a higher voltage than the rating to the power input terminals (R, §, T).

Please do not input the power to other terminals then the power input terminals (R, S, T) in any
case. FPlease refer to section 5-1-1 (P.16) for wiring,

Input power side is capacitor input type. When you turn on the power, a high charge current
runs and you may sec the great voltage drop. We recammend you to have an independent
power supply for the driver.

Refer to section 5-2 (P.21) for the cap'acity of the power supply.

Please install the driver at ambient temperaturc of 0°C ~~ +50°C. If the temperature exceeds
this, it may cause malfunction or damage to the driver. ' '

Pleasc do not perdform a diclnciﬂc strength test or megger test,
(When you perform a dieleciric strength test, or megger test to an external circuit, please pull out
all terminals of the driver and conmector so that no test valtage may be applied to the driver.)

Please do not operate the driver under overcapacity conditions (such as continuous overcurrent
operation).

When power s turned off, please keep an interval about 6 to 11 seconds before you turn it on
again. If this interval s too short, the system may not start up normally because its internal
circuit is not injtialized, (Pleasc note that the interval is longer than it in MSD*X series.)

If you usc a leakage cumrent breaker, please vse that for the "Inverter” which withstands high
frequency.

(10) Use the motor and the driver in the designated combination.

(11) After checking on fnput voltage matching with the driver specification, turn ON power supply

and run.  If voltage above the rating is input, firc and smokc may be gemcrated in the driver
inside, liable to cadsc motor abnormal operation and burning.

12~
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(12) In trial running, fix the motor, check on operation in the state separating from the mechanica] °
system, and then, fit the motor to the machine, -

(13) The brake incorporated into the motor is used for holding. Do not use -this brake as the
stopping unit for acquiring safety of the machine or as usual brake.

(14) Do not perform excessive adjustment change, to prevent-unstable operation.

3-3 Notices on setting and storing

M In transporting, treat carefully to prévcnt breakage of the driver. Do not grasp the cable
and motor shaft when cazrying. ‘

B Do not apply excessive force to the driver front panel and sida-plates.

(1) To the servo motor, high-frequency switching current is caried; accordin ly, leak current exists,
To release this leak current, be sure to connect the driver earth terminal and the motor earth
terminal (&), and earth at one position. - Also, earth the machine main unit. Class 3 Earthing
(under 100L2, $1.6mm or above) or above is recommendable for preventing electric shock and

ertor operation.  In casc of using the leak breaker, use the breaker provided with high-frequency
measutes as "for inverter”.

(2) This driver is of vertical installation type. Be sure to observe the fitting direction.
(3) Fit to noncombustibles such as metal.

(4) Fit apprapriately to match with output and main unit weight.

(5) This driver is not of water-proof structure. Do not use the driver outdoors.

(6) Do not 1ide on the drive or put heavy articles on the drive.

(7) Do not close the inlst/exhaust ports, aud do not let foreign matters into the ports.

(8) Perform wiring correctly and firmly. Incomect and uncertain wiring causes motor gbnormal
operation and burning.

(%) Do not harm the cable, apply excessive stress to the cable, put heavy articles on the cable or nip
the eable.

(10) Set the emergency stop cireuit outside enabling stopping running instantly and shutting off pdwcr
supply.

(11) Never store, install and use the driver at places where vibration and shack (above 05G) are -
- applied, there are much metal powders & dusts, water, ofl and grinding fluid splash, there are

combustibles nearby, and comosive gases and inflammable gases arc generated.  Also, do not
use continuously at the resonance point, '
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(12) Do nat apply strong shock.

(13) Take care not to be affected by radiation. In turning ON power supply, heat 1s generated at the
servo driver control part.  In running the motor, heat by motor current is added.  If the driver is
housed in the enclosed control box and used, temperature in the control box may rise abnormatly.
In case the driver is housed in the control box, take care for cooling to [ower the driver ambient
temperature under the max. ambient temperature.  Take specified distance between the main unit
and the contyol board inside or other units. :

* MINAS driver
Life of the driver is greatly affected
by ambient tetnperature. - ' ‘
Flease arrange the installing Measuring point Measuring point
condition so that the temperature S5cm -+ «»* Som
may not-exceeds the permissible
ternperature rapnge, Please check :
the ambient temperature at the I 5cm
-+ marked point, .
Measuring paint
Ambient temperature : 0~~+50°C

(14) Da pot install the driver near heating elements such as heaters and larpe size wire wound resistor.
When such installation is unavoidable in terms of mounting and installing conditions, provide
thermal shield, etc, between the servo driver and the hcatmg elements, not to be affected by
heating elements.

(15) Da not store at places affected by rain, water dropping, toxic gases and toxic Hquid.

(16) Store at places not exposed by direct sunlight in tempcmturefhumidity ranges within specification.

(17) When the unit is stored for a long time, contact jmur sales agent or the information destination
put in this Mamual,

(18) Package products according to indication, to prevent package collapsing due to overloading.

-14-
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4. Installation place

(1) This driver is the vertical installation type.
Fit perpendicularly and acquire sufficient space for ventilation.

M Firmly install the driver with screws and bolts without applying stress such as
bending and twisting to the driver main unit.
M Use fitting screws and bolts of size M4 or MS5.

B As for fitting pitch, refer to 12, [Outside Dimension Drawing] (Page 60).

(2) Do not install at places with high temperature, high bumidity, dusts, dirs, iron powders and chips,
(3) Installat pléccs of ambient temperature 0°C ~ +50°C.

(4) Avoid places exposed with direct sunlight.

(5) Installat placés not affected by corrosive gases and grinding fluid..

(6) The driver is not of water-proof st).'-ucturu.

(7} Do not usc outdoors. Install at places without vibration. Do not use continuously at the
Iesonance poiat. .
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5. Wiring

5-1 Notices in wiring

5-1-1 Wiring to the terminal block

)

" @

&)

(4)

()

©

The cover of the terminal block is fit with screws.

In wiring to the terminal block, remove the
screws and open the cover,

Firmly wire according to Fig. 5-1 "Example of
witing to terminal block”™.

As for units for wiring and electric wires to be
used, refer to 3-2 [Selection of units for wiring]
{(Page 21). .

As for voltage of main power supply and control -

power supply, apply voltage indicated by the
name plate. |

Do not confuse in coonecting the main power
supply input terminals (R.S.T) and the output
terminals for motor (U.V.W).

Do not eath or short-circuit the output
-terminals for motor (U.V.W)

The terminal for carth @ is structured to be
directly copmected to the frame other than
connecting to the terminal block,. If the carth
wire is connected to the terminal block by
mistake, the driver may be damaged.

7

(8)

®

hise

Bingle-p
100% - ‘
o 3pkus |
20
(Depending !

on byps)

Do not connect any wire to the terminal P.B, in principle.
In case absorption capacity of regenerative energy is insufficient only by built-in regenerative

resistance, consult with your sales agent.

Terminals P and B are applied with high-voltage.
electric shack.

Lo i e L Y Y P H. 1736

1 OFF
—2

Surgs absorber

l Drivcrl'ihsida
- K
st } i
]
Y
. B
R 7] a
whale o L. |
e [ Y|} Conneat .
m |__) [wdith fuctcr
Green ’:_
1l
{AMP Japau)
I
(AMF Jagan)

Fig. 5-1 Example of wiring to terminal block

Never touch the terminals P and B, to prevent

The AC servo motor can not change rotating direction by exchanging the 3-phase as in induction
motor. Be surs to match the driver motor output tenminal and the motor lead wire color.
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(10) For connecting the terminal block to each terminal, be sure to use erimp-style terminals wip
insulating coating.

(11) Firmly connect the terminal for motor earth and terminal for driver carth, and earth at oge
position together with terminal for nojge flter earth. Barthing the machine main unit is

recommendable. Use Clags 3 Earthing (earthing resistance 100 €2 or under, ¢1.6mm or abave)
for earthing, ' ' )

(12) After finishing wiring ta the terminal block, close the terminal block caver and fix the cover with
screws for preventing electric shock.

(13) Insert the surge absorbing circuits to the contact points of the clectromagnetic contactor ang

relay provided around the driver, eols and brake winding of the mator with brake, for preventing
cror operation.

(14) Provide no-fuse breaker, to shut off power supply outside the driver in cmergency. In case of

‘using the carth leakage breaker, use the ane provided with high-frequency measures of "for
inverter". ‘

(15) Provide the noise filter for reducing radio noise and preventing error operation.
(Refer to 5-2 [Selection of units for wiring] (Page 21).)

{ After wiring, before turning ON power supply, check for error wiring ance again. |

3-1-2  Wiring to Connector CN I/F

(1) Please make wiring per Fig.-5-2, "Wiring example to comnector, CN I/F". As for the pin
arrangement of CN I/F, refer to 13-1 [Connector kit for connecting external equipment] (Pag; 61).

(2) Please prepare a power supply for a control signal with DCI2-24V, used fdf external control
connected between COM + and COM -,

(3) Please shorten the wiring of the driver and other equipment as much as possible (3 m or-shorter).

(4) Please separate this wiring from the power lines (R, 5, T, U, V, W, @), a5 much as possible (30
cm or more). Flease avoid passing bath wires into the same duct or binding them together. It
may cause mulfunction.

(5) Please da not apply more than DC 24V or 50mA, to each terminal of the control output (S-RDY,
ALM, COIN), or avoid applying reverse polarity.  This may cause damage to the driver,

(6) If you directly drve 2 relay with the control output terminals, please install a diode in paralle]l with

the relay as Fig, 5-2 shows. If you do not install a diode, or install it in roverse direction, this may
cause damage to the driver. '

(N As per Fig. 5-2, please usc shielded, twisted pair wircs for a signal line of CN I/F (analog
command input, command pulse input, feed-back pulse output of the encoder ctc). Please
ground the shicld to the signal ground (GND) of the drver. (Though the shicld of other
equipment normally open, in case affected by extreme noisc, connect shicld of both driver and
other equipment to frame ground.)

(8) Frame ground terminal (FG) is connected with the carth terminal (@) in the driver.
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5-1-3 Wiring to Conncctor CN SIG

8

@

()

4

®)
()
)

(8

For the encoder eable, use a stranded wire having core of 0.18mm? or above, a twisted pair pf
wire having averall shield.

AS for the pin arvangement of CN SIG, refer to 13-2 [Connector kit for connecting mator
encader) (Page 61 - 62).

The length of the cable must be within 20m max. When wiring is long, we recommend double
wiring in order to reduce influence by voltage fall for 5V (3.4 pin) and QV (1.2 pin) power supply.

Be sure 1o connect the envelope of the shield on the relay cable driver side to the frame ground

(20 pin) of the connector CN SIG, to minimize effect of noise. Connect the envelope on the
motor side of the relay cable to the envelope of the shisld wire from the encoder.

Separate wiring to the power Jine (RS.T.UV.W. @)-‘as tuch as possible. (30cm or TNOTE)
Do not pass them through the same duct or bind them together, to prevent error operation,

In case of Cannon plug specification, conneet the envelope of the shicld on the encoder cable
motor side to the J terminat,

Do not conneet anything to the vacant terminal (5,6,13,14,15,16,19 pios) of the copnector CN
S1G. )

The frame ground terminal (FG) is connected with the earth terminat (@) in the driver.

Receptacle on driver side . Applicable plug on user side Manufaciurer

Connector mark Prodact Na. ) Part nante Product No,

CNIF , 10236-52A771. Plug (Soldaz type) 10136-3000VE
' Shell 10336-52A0-008 Sumitomo 3M, Ltd.

CN SIG 10220-52A211, Flug (Solder type) 10120-3000VE
) Shell 10320-52A0-008

Note1) Parts equivalent to product number above made by other manufacturers may be used for receptacle and

plug.

Note2} As plug shell kit, use the above article No.s or articles equivalent to the abave article No.s made by

other mannfacturers.

=19~
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Fig. 5-3 Example of wirlng to connector CN SIG
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5-1-4 'Wiring to Connector CN SER

ey

@

With a personat computer designated in section 13.1 PANATERM, Software for COMMuUnIcation
cantrol (Option/P.62), you can operate this driver with the following functions; -
(Please refer to section 10-2, P.58 for detail.)

W Setting/change of each parameter

H Control state reference

R Error condition reference

R Error record refercnce

W Automatic gain tuning

W ‘Waveform graphic function

N Saving/loading of the parameter data

For connecting the personal computer and the driver, use the special cable prepared as option.
As for option cable, refer to 13-4 [Cable for connecting RS-232C] (P. 63).

Insert surely the option cable connector to the "RS-232C" comnector set on the rear side of the
personal computer and the "CN SER" of the driver. : .
After inserting, firmly tighten the screw for holding the connector,  (Tusert/pull out the connector
When both power supplies of the personal computer and the driver are shut off.)

5-2  Selection of a wiring equipment

Note 1) The product number

Applicable Power No-fuse breaker| Reconumsnded |Electromagnetic] Main cirenit
motor consumption | (Rated current) | nolse filter switch wire.diameter
Serles Valtage] Output |(At rated power) Note1 Nals 2 (Compesition of| (R, 8, T, U, V,
confact) Now 1 A
+50 W | about 0.3 KVA |  BEP2-10 LE-210 BMFG104IN | 125 mm®
(104) {4a) .
100V (100 W | about 0.4 kVA | BBP2-15 LF-215 BMF61041N 1.25 mm®
(154) (42)
200W | about0.5kVA | BBP215 IF215 BMF61041IN 2 mm?
(154) . ‘ . {43)
MSM 400 W | zbout 1.0 KVA BBP2-30 1LE-230 BMF61541M 2 mm*
: (304) (43)
- 100 W| zbout 0.3 KVA BBP3.5 LE-305 BMFE1042N 1.25 mm?
‘ (3A) (4a)
200V1200W | about0.5kVA | BBP3-10 LE-310 BMF61047N 1.25 mm?
(104) (4a)
400 W | sboutDOKVA | BBP3-10 LE-310 BMF&1042N 1.25 mm?
(10A) {4a)
750W | about 1.3kVA | BBP3-15 IF3]15 BMF61542M 2 mm?
(15A) {4a)

of no-fuse breaker and electromagnetic switch belongs to Matsushita Electric
Works, LTD.

Nate 2) The product number of noise filter belongs to Tokin, LTD.

=21-
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6-1 Configuration of input circuit

6-1-1 Control input

Lo i e L Y Y P

1|
—— LIk
Servo on
. AT L ® _Eﬂz {_
Signal pD!PfI LU —@ -n? {:* et 0 e
fo?uggi{ml ~ L —=$-+ { — Control mode control
224 "o @ i
| Lo | AR e e
: 1~ CCW rotation inhibit
| o Kl ~
e rotation inhibi
| ] o @ _‘:}!—H‘ {- ion bt
- wr
i
T
AN
612 Control output o 17E
| Belar oy P e
ﬂ' (iﬂﬂ) Y Servo ready i
Relay —Iﬁ
i
o0 Tl senn st
Relay )y B ——— e
T o I - Positioning finish
Yoo — o lest) " Spead arrival
1~ 1 W 1 g °
—
K L/F

. 227508

Note 1) Please prepare a power supply (Vpc) for the control signal at your side. (DC12V ~ 24V,

0.5A or morc)

Note 2) Pleasc pay attention for the polarity of Vne. Reversed polarity of the above ﬁg will damage

thﬁ dﬁVﬂl’. T

Note 3) When you directly drive a relay with cach output signal, please install a diode in

parallel to the
rclay as the above fig. shows. If you do not install a diode ar install it in reverse direction, the .

driver get damaged., ‘
Note 4) When each output signal is received by logic circuit such as a gate, be sure to climinate
influence by noise.

Nate 5) Please limit the current fed to each output to 50mA or less.

272
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6-1-3  Analog signal ingut

Lo i e L Y Y P F. <3756

SPRASPL wke
” ( i Speed command
_ O
COMTL/TROR s 0k CCW 1arque. limit command
m ( ' (R13] ol
L @25 > O torque ligt, command
] ( N i.lkgi I
L -

Note) Please use SPR/SPL and CCWTL/TR
'+ SPR/SPL input
al speed control mode
-at torque control mode
at the position control mode
= CCWTL/TROR input
at speed, position control mode
at torque control mode

OR

6-1-4  Analog sipnal output (monitor output)

input separately based on the following control mode;

reaswew SPECC] mmmandinput
LLETT] Spgcd]]"nﬁtiuput(jnﬂbﬁ

olute value)
LYY TY Inactive .

=edwen (RS tﬂrquﬂ limit iﬂPut
v=v*er Torque command Input

o
. It
(lorque manitor signaT) @-’J 1:“ 2 ﬂ
Mesietag B o _\@ @" 1k o
. h (el b g -
o a0 I 20 =]
el da H
L.} Hr

Ch-1/F

Note 1) Output of bath M and SP has out
"instrument or an external cireuit
impedance in arder to minimize an

put impedance of 10KQ, When
to IM or SP output,
erTor,
Note 2) IM and SP are alsg output to check ping

you connect a measuring
usc the ones which have high input
(Such as Multimeter or Oscilloscape ete.)

on the front of resin cass, -
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6-1-5 Pulse row command, Couater clear, Command pulse input prohibition input

—

The command pulse input ean respond to either interface of 2 line driver or an open collector
however, we recommend you to use a line driver interface as the above Fig. shows in order
to deliver 2 signal securely.

Take notice that connection to the driver is different in the line driver interface and the open
collector interface.

* Line driver interface

PULS2 A

PULS A\
0% bust (] A

ﬂa‘@@i

S
{6}
@ -
Conmand pulse nput (A) s1642 . Dommand plse gt (B)
. ; (B
. SIGH I
-‘té SIGHT ’ _(D“' 2200Q

T el ¢
an

4.7K0 4. 7K S
Devlabion counter alesy N

Devistion ecounter . oL

VDQ elexr jppat - _
12~24Y J.._ Cbm.mmd'puhu.muut I:-: tHH

imhibic fuput . E

Command pule: fnput inhibje

* Open collector interface N 17F

A ‘
v" I Command pulss jnput (B)

12~24Yps, T

Note 1) Caution on using an open co]luctqf Interface

@
@

®

Flease shorten the wiring as much as possible (1 m or shorter).

Please note that the max. input pulse frequency is 200kpps at an open collector interface
while that is 500kpps at a line driver interface.

When you compose a command pulse input circuit at an open calleetor interface, you need
to install a separate power supply (12~24VDC) for pull-tp. Higher the power supply
voltage (less than 24VDC), higher the resistance to the noise you can cxpect, Pleasc set
the valuc of the scries resistor R in the following formula so that the primary current of the
photo-coupler becomes approx. 10mA, depending on the power supply voltage. (Sctting Vp
to 24V, B shows 1.8~~2.0kC(}, and setting ta 12V, R shows 780~—-8200.)

=24
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-@ Note that logic relation of pulse input (relation of command pulse input (A) and (B) in

preceding page) is reversed as shawn below respectively for Line driver and open collectar
interface. (See 9-2 (P.48).)

Pravision of pulse (A) (Supply slde) {B) (Driver side)
Line driver LF . H(L} H({)
Open enllector  I/F H(L) L(H)

® If there should be any fault due to influence of noise,
signal GND on pulse supply side and signal GND on
(Broken linc in the open collectar interface fgure).

it may be cc_m:rcctéd by connecting
driver side (such 25 pin 3-of CN I/F)

Nate 2) Pulse input inhibit signal (INFH) inhibits the input of pulse as connection is open between pin 9
' and 28, When INH input is unuscd, short between pin 9 and 28 outside the driver.

6-1-6 Feedback output of rotary encoder

AM2ELEIZ or equivalent - - AK26L5M
oA* a9 -
- NINBS e SF
<F_. [:](JA' - @ g
o8 fl]4:|l3 : (\) @ %”’l,_\‘ B Z%'E
. - .| Tea= o @ A
. oz O ‘ . )
oz -
<ol T 134
&5 S""'@ %/l RX
5 RX™ 62 -
QaND &y
et — | ] -
oz @
gl

kY
€
=
"
-
T

Note 1) The output pulse (A/B-phase) of the rotary encoder will be entered into a division processing
cirenit, then will be fed out through the line driver{ AM261.531) after the division processing.
Z-signal alone will be fed out through the No. 4 pin (CZ) with an opcn collector.  [fusing this
CZ-signal, be sure to eliminate influence by noise.

Note 2) Please receive the output pulse with the line receiver (AM261.532 or equivalent), In this case,
please install an appropriate resistor (Approx. 33092) between the line receiver inputs,

Notc 3) In Z-phasc signal, note that logic is reversed respectively for Line receiver output (0Z) and
open coliector output (CZ).

Nate 4) 'When you use division function of feedback pulse, note that;

@D Pulse width of Z-phase signal boecomes relatively small, according to division ratio,
compared to that of A or B phase signal after division.

@ When the division ratio is *1°, Z-phase signal is synchronized with Ac-phasc sigoal, while if
it is not "1", they arc unsynchronized,

iy L
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Type

Title

Symba]

Pin No.

Contents/function

Control
signal

. power

supply

Control signal
power supply

COM +

11

COM -

EF Connect (+) of the control signal power supply (12~
24Y) to the COM+ (11 pin), and () to the COM- (28
pin).

O Prepare a eontrol signal power supply at your side.
Capacity varies depending on a composition of the
control output cireuit:

Allow extra capacity.

Control
input

Servo-ON
mput

SEV-ON

29

Ll When you comnect to () of the control signal power
supply, dynamic brake will be released and the driver
turms to "Servo-QON",

0O When you open the connection to (-), the driver turns to
"Serve-QFF", and shuts off the current to the motor and
dynamic brake will be activated, and also the deviation
counter will be clesred.

Note 1. When you shift from "Servo-OFF" to"Servo-ON",

make sure that the motor is at stop.

Note 2, Tum on/turn off the power at™Secvo-OFF" statug in

order to avoid transitional trouble.

Note 3. Allow 50 ms or more before inpnt the command

(speed/pulse eic.) after shifting to "Servo-QN™, -

Zero-gpeed
clatop input

ZEROSPED

10

0 In opening between COM-, external and internal speed
command inputs are separated, and instead, zero-speed
command is given as data value and the motor becoes
gerva lock state, (however, effactive when set value of
the parameter No.17 is “0” and control mode is other
than position contral mode)

O Accordingly, this input can remove fluctuation factors
such as extenal speed command signal and following
offset drift by A/D converter.

Conirol mode
control input

C-MODE

32

D You can select six modes through the parameter of
"Selection of control mode”, in single mode, among @
Position control mode, & Speed contral mode, and @
Torque control 'mode, and in addition to these in
combination mode, among @ Position (1st) *Speed
(2nd) control mode, ® Position {lst) ¢ Torque
(2nd.) control mode, and Speed (lst.) *Torque
{2nd.) confrol mode.

CI In the case where any of control modes combining @&

to ® above is selected, when connection to the (-) pole
is open, the first mode is selected.

Alarm clear
input

A-CLR

n

1 You can clear the alarm status when you connect to )
and you can return to the normal run. (Signal width
needs to be 120ms or more,)

L3 At the same time, the deviation couater will be cleared

Note You cannot clear the overload (OL), overcurrent

(OC), encoder error (ST) and system eror,
parzmeter ecror, CPU error and D3P error with this

input. In order to clear the abave, please remove the
error factor first, then tumn offfon the power.
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Type

Title

Symbo]

Pin No,

Contents/function

Control
input -

CCW ratation
inthibit input

CCWL

a0

LI In case of a linear drive, connect to the limit SW i
CCW direction (viewed fromi the motor shaft), and close
this limit in case of 2 normal run.  If the SW becorzes
open exceeding the limit, no CCW torque will be
generated,

0 When you do not use the limit SW, please nask this
input through the parameter No. 09, or connact between
(-) at any time, ' o

L1 You can activate a dynamic brake with

this input,.
Refer to section 6-3 (P,30) for a detail.

CW rotation
inhibit input

CWL

29

O You can prohibit a generation of CW torque. Refer to
the above "CCW rotation inhibit input* for the functiog
and composition. ' .

Control
output

Servo-ready
output

S-RDY .

27

O Transistor will turn ON, when the main power is on, and |
the driver is not in "Servo-alann" status,
Note When you turn off the power but the main capacitor
is kept charged, Servo-ready output is ON.

Servo-alarm
quiput

26

O Transistor turns off when the driver detects the ervor and
activates the protective function,

Positioning end
signal output
or
Speed arrival
signal output

[T At position control mode, when the reserved pulse
amount of the deviation counter gets within the
positioning end range which you set through the
parameter No.22, transistor tumns op,. :

[1 At speed or torque control wode, this signal becomes »
speed arrival signal. Transistor turns on when the

motor speed reaches the preset speed preset through the
parameter No.12,

- Analog
signal input

Speed
comnand jnput

SPR/SPL

14

GND

15

i) At speed contro] mode:

* You can input the analogspeed command,

* You can set the speed command ingmt gain (relation
between the motor speed and the command input level),
and the polarity of the speed command input through the
parameter No,13 or 14, (Refer to P.45).

i} At torque control mode:

* You can input the speed limit command.  You can Jimit
the speed responding to the external input signal level.

* Arelation between the limited speed and the input Jevel
is the same as that of the commanded voltage level and
the motor speed at the parameter No.13, Refer to P.45.

Note 1. You can use both + and - polarity of the speed Himit
input, and you ean limit bath CCW and CW spead.

Note 2. This input becomes inactive at ‘position  control
made,

-27-
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Type

Title

Symbal

Pin No.

Contents/function

Analog
signal input

CW torque
limit input

CWTL

33

GND

35

CCW torque
limit input

CCW'I'L‘ \

34

"GND

35

0 You can individually limit the CW and CCW torque |
(current) extemally at speed and position control mode,
responding to the input signal level.

O Input negative command voltage(0 - -10V) to CWTL
(No. 33 pin) to limit the CW torque, and positive
command voltage to CCWTL (No. 34 pin) to limit the
CCW torque.

[0 A relation between the cormmanded voltage and the
torque limiting retio (against the rated current) is
described as follows;

300% — ke rrtmEE R AR

el EET Y LEE TN

Ratio against the rated
current {%5)
= X
= =
= =

PR AP

CW command

3-8 9 (V)
CCW command +3

+H 19 (V)

Note 1. At the factory setting, the CCW and CW torque:
limit function is masked through the Parameter
No.7. 'When you use this function, input
command voltage to CWTL or CCWTL, after
releasing the mask (Refer to P.42.)

Note 2. This function becomes inactive at torque control
moda,

Note 3. Some models show saturation when the torque Himit
input exceeds approx, £6V.

Torque
comand input

TRQR

34

GND

a5

L3 You can input the torque command at a forque control
made,

[ You can set the torque command input gain (a relation
 between command input level and generated tarque of
the motor), and polarity of torque conynand input

through the parameter No.1A, 1B, (Refer to P.46)
Note 1. This input is used in cormon with CCW torque
limit input (CCWTL).
Note 2. As soon as torque input equivalent to about Z00%
or more is given, some models may show saturation
phenomenon of gemerated torque.

Note) Please apply voltaps within + 10V for analog command input of SPR/SPL, CWTL, CCWTL, TRQR.
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ETYPE

Title

Symbaol

Pin Mo,

Contents/fuziction

Analog
signal input

Speed manitor

signal

SF

16

GND

17

O The driveg outpuis voltage with polarity m prapostion to
the motor speed or position deviation. You can selag
the motor speed or the position deviation throngh tha
parameter No.08 "Speed monitor gain®, (Refer ta P.42)

+: CCW rotation

- ! CW rotation
3 You can set 2 types of full scale value of a speed mopig,
signal through the parameter No.08 "Speed ronitor
gain". (Refer to P.42,)
Note. Qutput impedancs of the speed rmonitor signal is
10k).  Pay attention to input fmpedance of

measuring ingtruments and circujts to which you
connect,

Torque monitor|

signal

M

36

GMD

17

CI The driver cutputs voltage with polarity in proportion to |
the generated torgit® of the monitor,
+: CCW rotation
=1 CW rotation
O A relation between output voltage of the torque monitog
signal and the generated torque is; '
3V/100% torque
Note. Output impedance of the Speed monitor signal is
10£2.  Pay attention to input impedance of
measuring instruments and circuits to which you
connest,

Fulse row
comang
input

Command
pulse input

PULST

PULS2

Cummaqci '
symbol input

SIGNL

SIGN2

O You can input command pulses through this termina],
The driver receives them with a bigh-spead photo- -
coupler IC. . ‘

01 You can select iriput status of command pulse among tha
followings thraugh the parameter No.29; (Refer to
P.48) _

(D 2-phage mput (A/B-phase) . .

@ CW (PULSY/CCW (SIGN) pulse input

@ Command pulge (PULS)/Symhol (SIGN) pulse
input .

U You ean set a multiplication of the 2-phase input
(multiplication of 1, 2, 4), and select the polarity of the
input command pulse through the parameter,

Note Input impedonce of command pulse input signal and

command symbol input signal is 22000,

Control
input
(at position
control

- mode)

(Count clear)

Deviation -
counter clear
fnput

CL -

13

[} You ezn clear the deviation counter crmnecting to COM-
of signal power for control.  You can also prohihit a
command pulse input and z feed-back pulse input from
the encoder. '

Note, Allow mere than 30 ¢ of clear sipnal widith

Command
pulse input
inhibit

O In conneeting to COM- of control signal poer supply,
input of command pulse (PULS.SIGN) becomes
effective. In releasing eomection to COM-, input of
comrand pulse is inhibited, When this function is not

used, be sure to connect o COM-,
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Type Title Symbol | Pin No. Contents/function ]
Encoder |A-phage qutput| OA+ 19 |0 An output pulse from the rotary encoder buili-in the
pulse driver will be entered into the division processing circuit,
output 0A- 20 and be fed out through the line driver (AM26L831) afier
the division processing.
B-phase cutput| OB+ 21 10 You can select a lagic relation of B-phase, or Z-phase
0B- 22 against A-phase pulse through the parameter No,0D.
g Z-phase output|  0Z+ 1 (Refer to P.44.)
Z- 2
Z-phase output CZ 4 {01 Open collector cutput,
Sipnal ground GND 13, 15,
17,35
Fraroe ground FG 18 |0 Connected with driver ezrth terminal.

6-3 Dynamic brake

MSD Seties have built-in dynamic brake for emergency stop. The dynarmic brake will
be activated in the following cases;

)
@
€)
G

when you turn off the main power,
when you turn the driver to "Servo-QFE",

when a protective function is activated,

during deceleration, when the limit SW, commected to "CW rotation inhibit imput (CWL)" of

the Connector, CN I/F is turned to "opes” while the motor is running at CW,

&)

during deceleration, when the limit SW, connected to "CCW rotation inhibit input (CCWL)" of

the Connector, CN I/F is turned to "open" while the motor is running at CCW.

1. In case of the above (2), (3), (4) and (5), you can select whether o mot to activate the
dynamic brake through the parameter No.QA. (Refer to scction 9-2 P.44~~53.)

Farameter No. OA | Deceleration operationin | In servo OFF or operating In pawer supply OFF
DB operation setting | inputting CW.CCW drive protection function
inhibit
0 Deceleration and stop by Deceleration and stop by
‘ operating brake ' operating brake, Brake
operates after stopping
1 Free run stop without Brake operating after Deceleration and stop by
operating brake stopping, Brake operates operating brake, Brake
after stopping operates after stopping
2 Deceleration and stop by | Deceleration and stop by
operating brake operating brake, Brake
canceled afier stopping
3 Free run stop without Deceleration and stop by
operating brake operating brake, Brake
operating after stopping

2, The dynamic brake is rated for a short duration. Use this only for emergency.

Specifically, if servo ON/OEF is repeated frequently, the dynamic brake ¢ircuit incorporated in
the driver may be damaged. Do not repeat turning ON/OFF the servo frequently.
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6-4 Automatic gain tuning

6-4-1 Outline of automatic gain tu.iniug

The driver selects the most proper gain automatically, by presuming the load inertia from the
required torque when you drive the motor. Please refer to section 10-1-4 (P.53), for how tq
operate automatic gain-tuning. '

6-4-2 'Applicable. range _
[J You can apply this function only when the following conditions are satisfied.

L1 Even if the conditions are satisfied, there may be the cases when you cannot apply this function, ﬁua
to various load conditions,

In these occasions, please setting manually, (Refer ta section 8-2 P.37)

Applicable conditions

Loadinertia | To be more than 3 times, but less than 20 times that of the rotor inertiz of the,
motor. - - o

Load '+ Machine stiffness to be as high as possible, including a coupling to the

" moator.  (No belt drive is applicabile.)
* Backlash of the gear to be a5 small as passible.-
* Eccentric load to be less than 1/4th, of the rated torque
(especially in the nse at vertical shift axis),

* Viscous load torque to be less than 1/4th of the rated torque,

* No safety problem nor machine damage to be expected, even when an
oscillation occurs, ' .

* Machine to allow two revolutions of the motor for CCW agd CW in both
forward and reverse direction. : ' T

6-4-3 Notices

Take special care for safety. When oscillation state gccurred, immediately shut off power supply
or turn OFF servo, and return gain to the delivery setting value by parameter setting,

&)

@

&)
4

)

When error, servo OFF and deviation counter elear occurzed during operating auto gain tuning,

auto gain tuning error’is made. As for details, refer to 10-1:4(4) "Details on auto gam tuning
mode" (page 57). .-

Mator output torque during operating auto gain tuning is allowed up to the max. output torque set
by Parameter No.06 "Torqus limit setting”. CW and CCW drive inhibit input is ignored, '
In certain [oad state, oscillation may occur, abruptly changing speed.

I error occurred during operating auto gain tuning, immediately shut off power supply or turn
OFF servo. :

In case auto gain tuning is executed but load inertia cag mot be presumed, gain is the same value
before exccuting tuning, not being changed.
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6-4-4  Automatic gain tuning operation

(1) 'When you set the machine stiffness No. (higher the setting No., stiffer the tuning you can set) and
execute, you can start the automatic gain tuning operation.

(2) Rotate 2 revolutions to CCW and 2 revolutions to CW 2 times. Take this process as one cycle,
and rcpeat max. 3 cycles, '

(3) Operation acceleration will be increased by double from the 3rd. cycle onward. Depending on the
state of load, there may be some cases when the auto- -tuning will be completed before 5 cycle.s ar
the operation acceleration will not change. These are not malfunctions.

Regarding the machine stiffness No.

O This No. represents the stiffness of the machine, and ranges from 1t0 9. You canset a
higher value and higher gain with a higher stiffness machine.

[J Normally you start setting with smoaller No., apd repeat the automatic gain tuning until
you encounter the oscillation, abnormal noiss or vibration. '

6-4-5 How to operate
(D Shift the load where no problem to be seen when the motor rotates 2 revolutions.
@, Inhibit the command:
® Tum to "Servo-ON",
@ Start up the automstic gain tuning. = (Refer to section 10-1-4 (4).)
® Whrite into EEPROM if no problem to be seen.

If "Alarm", "Servo-OFF" or "Deviation counter clear” occur during the automatic gain tuning
operation, this leads to "Automatic gain tuning error”.  Please refer to section 10-1-4 (4) P.57.)

6-5 Protective functons
6-5-1 OQOutline

N This driver have various protective functions, and the driver trips while 2n alarm output signal
(ALM) is turned "off" from "on" when these functions are activated.
" ® When the driver trips;

(}) All digits of 7-segment LED will flash, if you opcrate with the front pancl. Flease refer to
section 10-1-4 (1) (P.57), in order to check the error code which represents the error factor.

(2) You can monitor on the monitor screen as described in the section of [Control state
reference] or [Error condition reference], if you use a cornputer.

3.
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6-5-2 Detail of protective functions
Protective Error Content Corrective getion
function | code No. ‘
Overvaltage 12 Voltage at converler exceeds 400 Vpe and | + Extend deceleration time.  Or reduce
protection 200 Ve with 200 V 1ype and 100 V iype load inertia.
due lo regenerative energy, .. Note  This cannot be applisd to use
regenerative brake continuously.
Undervoltags 13 Pawer supply vollzge drops due to - Check if power supply voltage is with in
protection instantaneous power shut off or lack of permissible range or nol.
power capacity. Naote Check voltage drop due to lack of
power capacity, or rush current at Power-
ON. Also check apen phase of power
supply. )
Overcuryent 14 OQutput current of converter fncreases * Check short of each of motor Jeads
protection extraordinarily. (U, V, W), after shutting off power.

* Verify insulation resistance between
motor Jeads (U, V,W) and motor ground

- (E), and check any deterioration of
insulation resistance,

* If this protection recurs, even  after
checking and turming on power again, it
represents malfunction.  Shut off power

) immediately.
Overload 16 Driver is used continuously with corrent Extend accel./decel. time or reduce Joad,
protection which exceeds ratings. Or extend capacity motor/driver,
Encoder error| 22 * Some errors on encoder wiring occur. * Check wiring or connection between
pratection (such as broke wire) driver and encoder, or connection of
: * Encoder malfunction Connector, CN 8IG.

* Check power supply voltage at encodsr
side (3V +£5%) (especially when you nse
longer cables).

Positlon error| 24 Position error pulse exceeds permissivle | = Check if motor runs per position
limit range set through the parameter No,23 command pulse or not.
protection (Position error limit setting). * Check satueation of output torque a1
- torque monitor.

* et value of parameter No,06 "Tarque
limit" to the max. (300% normally)

* Verify gain adjustment,

* Extend accel./decel. time or reducs load,

. if above check-does nat show any errar.
Deviation 29 Pogition error pulseaxcesdy 25 » Check as same as above.
counter (134217728).
averflow
protection
Overspaad 26 Motor speed exceeds a Jimit set through the| « Check if you input excess speed
protection ) parameter No.35.

command or nat.  Or check inpnt
frequency of commmand pulse and
division/multiplication ratio of command
pulze,

» Check if overshoot ocrurs at acreleration

due 10 mis-adijustment of pain.

a3
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Protective Errar Content Corrective action
funclion code Na.
Bitation 38 Driver trips when both CCW and CW * Check any errors of W, wire, or power
inhibit inptt rotation inhibit input tuens to off, - supply connected to CCW/CW rotation
error interpreting this as an errar. inhibit input.
protection * Especially, check start-up delay of power
supply for contral signal (12~24Vpo).
Command 27 Driver trips when division/multiplication Set division/multiplication ratio so that
pulse division ratio which you set through parameter command pulse frequency afier
error Mo.29, 26 is nol proper. (oo high). division/multiplication becomes less than
protection ‘ the max. input pulse frequency
(500kpps).
EEPROM 36 ‘The date is damaged, when you read it Set all the parameter again and write into
parameter from EEPROM upon the power on. EEFROM. ‘
error
projeciion ‘ ‘
Receiving &4 [iver kips by judging some possible | Turn off power once, then tarmn on again.
parameter error by If driver still trips, showing the left
errar self-diagnosis function. display, this may represent some
protection :
System error 93 malfunction. Shut off power
protection immediately.
DSP error 23
profection
CPU ervor 30
protection
Other error o9
protaction

Naote1) In order to restart the driver after the trip, please remove the trip factor by turning off the powar.
Then, turn on the power gain, or enter an alarm clear signal (A-CLR), Please note that you cannot reset
when the following protective functions are activated, and please reset by turning on the power again;

* Qvercurrent protection

* Qverload protection

* EBoeoder error protection

* System error protection

* CPU error protection

* Self-diagnosis trips (Error code No. 36, 84, 98, 23, 30)
Turn on power again for resetting,

Note 2) When EEPROM parameter error protection (No. 36) has worked, turn on power again, then check all
parameters and reset them.

Note 3) ‘When encoder error protection (error code No. 22) works as soon as system is started up, mostly the

cause is wrong wiring and connection between driver and encoder. Ses the section 5-1-4 (P.19), and
check it again.

234
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7. Running

7-1 Before running

After you finish installation and wiring, please check the followings before running:

(1) Any wrong wirng?
Especially wrong wiring of the power input R, 8, T, r, t and the motor output U, V, W, &,
and loose connection.

(2) Is the input power correct?

(3) Any short portion with wire refuse? _

(4) Any loose screw or connector? - Is the connector inserted securely?

(5) Is the motor connecting cable shorted or grounded?

7-2  Tral run

(1) Please make a trial run per balow:

. ,‘,_,__',
* Run the motor with no load (no load ol @
connected o the motor Shﬂﬂ). OFF SRY-OK
: : o0
* Fix the motor to avoid any movement ol e @
due to the gquick accel/decel, T ~ A-CL @
operation, ~NT 0N
12~24Y oonL
(2) Release a brake if you use the motor 1 DDN h @
N el
with a brake, : — ¥ @
(3) Sct polarity of signals, or switches A @
connected to the input signal pins of CN ‘ !
I/F per the right Fig., and apply a signal . AL @
power supply (DC12 - 24 V). (Do not Vi 5 &N
tumn on the main power of the main - / @
power to the driver yet.) At speedfiorqu CCTTL/TROR
conirol mode n @
S Y - gio @
' MiLs2
e s ®
L5 O
§
$16K} @
L %
SIGN
Al positon o @
contro]l mode < s ¢, @
U
L o 1R L—O‘Q\_J
Il

CH i/
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(4) Turn on the power to the driver

@ 7-segment LED of the front panel displays shows ane of the followings depending on the
setting value at the Parametcr No.

IF'I | | | |D| »rse+ Ppgition deviation

1 1 1 1 1Ol === Motor speed Refer to Seclion 10-1-4 (1)
cT [ ] [g] ==ee Qutput torque ‘ (£.53)

(@ Confirm that the parameter value is in accord with the factory setting by refering to
Section 9, "Parameter”, and Section 10, "Operation". Also confirm again the following
parameter settings;

* Parameter No.07 "Torque lm:ut inhibit": Check if the sefting is "1" or not. (Refer to
P.42)
* Parameter No.29 "Pulse input mode": (Refer to P.48) (running at only position control)

Input style command pulse sct by this parameter must be glvcn to inputting PULS],
PULSZ and SIGN1, SIGN2 in runming.

(5) Input a Servo-ON signal. The motor Is now ready to bc Tun.
@ At speed control mode;

*+ By incressing a speed command input (SPR) from 0V gradually, the motor uns at the

speed in proportion to the input voltage.
@ At torque command mode;

+ By increasing a torque-command input (TRQR) from 0V gradually after applying about

1V to speed limit input (SPL) to make a speed limit state, thc motor starts runumg

@ At position control mode;
* Mzké a deviation counter clear signal (CL) to clear release (L—H), and make 2
cormmand pulse jnput inhibit signal (IINH) to inhibit relcase (H—L). Now the motor
becomes the Scrvo-Lock state.

+ Input a command pulse, responding to the setting value of Parameter No.29 Pulseinput
mode", to the terminal of PULS/SIGN, The motor runs at a speed in proportion to.an
input pulse frequency.

[Note] A relation between an input pulse frequency and a motor speed can be calculated per
the following formula; (when the input pulse status is CW, CCW pulse row, or pulse

row plus sign input)
(Input pulse frequency [pps] % (Input pulse division * multiplication ratio)
= [ Number of encoder pulses (P / I &%ﬂﬂ_] x4
where
Number of encoder pulses 1 2500 {p/1)
Division * Multiplication ratio :1
Iniput pulse frequency : 300 (kpps)
3
Motor speed N (z / min) = 200320 @B X1X606) _ ;000 (¢ s myiny

4% 2500 (P / 1)

(6) Please try other functions such as parametcr change or gain adjustment,

- 35 -
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8. Adjustment

8-1 Voltage confirmation of the rotary encorder

¥ This driver has a built-in power supply for the rotary encader. In order to operate this encoder
properly, the power supply voltage should be maintained 5V + 5.
If you use longer connecting cables for the rotary encoder, the voltage may be maintained with
the above range due to the voltage drop. In this case, please confirm the rotary encoder
voltage near the motor and in the state of comnection to the encoder (between 13 pin (+5V) and
14 pin (OV) of the connecting connection for encader, or between the H terminal (+5V) and the
G terminal (0V) of the canon plug) is within 4,75 - 5,25V, If this becomes belgw 4.75V, refer
to Section 5-1-3 and make the double wiring for the power supply.

8-2 Gain adjustment

Some models of driver have the automatic gain tuning function.” If you encounter the
case when the automatic gain tuning cannot be performed well due to the Joad condition, or
‘when the vibration or noise is generated at the stopping or running while using non-auto-
type, or when you want to abtain the most Proper response or stability matching to the
various load conditions, you may need the re-adjustment: In this case, please refer to
section 8-2-1, "Basics of gain adjustment”, and readjust,

W Though this driver consist of the digital AC Servo, you can make an analog adjustment for the
servo gain adjustment. Following chart illustrates the image of making anm equivalent
conversion of the servo control to the analog servo control: ‘

jvale ck dia
’ G1: Position Jeop gain (Parameter No[28])
G2: Specd Joop gain (Farameter No [G3])
G3: Speed Joop litograilon time constant (Puasicter No [04])

?::w._ - '| Spcd bl borwmnd aigul (34 Spca:dlf:cd tomrd-(Pmmatn‘Nu@)
G4
Fabe pow command A l e cror AMP . Toreus
y Makiplie Eproperion “mirgryiise) g
e + I -1 I -
Amlop xwrd cormoand A/ .
Trgue encnmud r'__—L
= A0
S
Toreal sy emy)
[
Raury esmdsr gigpa] (A B)
Maliptr . Raury
7t Fatuy anda dgul ()
Fouthack pubes .
(0A, 081
Fooruk i

T oz, 6l
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B-2-1 Basics of gain adjustment

(1) In casc of the position control mode;

@ Set a speed feed forward gain to the minimum (0%) through the Parameter No.21 (Refer to
section 9, "Parameter" and section 10, "Qperation").

@ Set a larger value of the speed loop gain (within the range that no oseillation occurs) through
the Parameter No.03.

@ Set the larger value of the position loop gain through the Parameter No,20 within the range
that no oscillation oceurs. - ‘

If you set the larger position loop gain, the machine stiffness (at Servo-lock) becomes high,
Higher stiffness may cause the oscillation.

@ Set the smaller value of the speed loop integration time constant through the Parameter No.04.

Smaller the value you set, faster the speed you can obtain to make the position deviation
toward Q. :

® When you Want to obtain an extremely fast response speed, increase the speed feed forward
gain gradually through the Parameter No.21:  If you set too large, it may cause the overshoot.

(2) In case of the speed control mode;

@ Adjust the speed loop gain and speed loap integration time constant to the most proper value,
by refering to the above mentioped @& and @.

@ If you use an oscillioscope, measure the check pins, SP (speed monitor signal) and IM (torque
monitor} of the front panel. Then adjust the speed loop pain and the intégration time
constant s0 that you can obtain the minimum overshoot of the speed monitor a signal at the

accel/deceleration, against the stepped speed command, or the minfmum ripple of the torque
monitor signal.

8-2-2 Caution on the pain adjustment e

(1) The most proper value of the gain setting varies depending on the load. Please make re-
adjustment when the load is changed.

(2) When you sct the maximum value of the speed loop integration time constant (1000[ms]) at
the position control mode, the position-finish may not reach within the range set through the
Paramcter No.22 and the positioning end signal (COIN) may not be fed out. Please set this
value to "100]ms]" or lcss at normal condition.

(3) If you compose a Servo Drive System in combination with this driver set at the speed control
~ made and an external positioning unit, the position loop gain of the servo system may vary
due to the setting value of the input gain in speed contral mode (Parameter No.13).

(4) If you set too high value of the gain sctting, it may cause the oscillation. In this case, lower
the gain setting to stop the oscillation. If you cannot stop the oscillation, turn the Servo-ON

command to OFF by turning off the main power then turn on again to reset the gain from the
lower value.

- 38 -
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9. Parameter

9-1 OQutline of parameter

(1) This driver have parameters through which you can set/adjust various features and functions,
And you can refer, set or adjust, (D with the operation panel * display in the front of the
driver, or @ with a computer.

(2) Parameters are classified as follows;

 User parameter which you can set and change the data

@ System parameter which you can refer but cannot set nor change the data Fach parameter
consists of 4 pages, and each page is divided by max. 16.

(3) Following is the lList of parameters; Please refer to section 9-2 (P.41 - 438) for the detail.

Param- Related Adjustable Standard
Type eter Parameter control _ range fzctory
Mo, mode setting
0 : O |Name of axis T.5.P 0-9 0
0 f 1 |Selection of injtial display TSP . 0-2 1
0 : 2 |Selection of control mode T.8.p -5 1
0 i 3 [Speedioop gain T.S.P 25 - 3500 :
0 i 4_|Speed loop interration time constant T.5.F 1 - 1000[ms) *
0 | 5 |Speed detection filter . T.5.p 0-4 4
User 0 : & [Torqus limit T.5.P 0 - 400{ %) *
param- | O § 7 |Torque limit inhibit : 5.F on 1
eter
0! 8 |Speed monitor gain T.5,F 0-3 0
G i 2 {inactive drive inkibit input T.S.P 071 1
0 } A [Dynamic brake T T.S.P 0-3 0
0 | B [Numerator of pulse frequency division T.5F 1 - 10000 10000
(fead back) ‘
0 { C |Denominator of pulse frequencty division TSP 1-10000 10000
(feed back) .
0 i D {Pulse inversion : T.5.F 0-3 0
0 1 E |(notin use) - . .
0 ! F |(internal usey ' - - -
1 : 0 |Acceleration/Deceleration time period S 0 - 5000 0
1] 1 l(notin wse) - - -
11 2 |Amival speed L.5 0 - 10000{r/min] 1000
1 3 |Iaput gain in speed control mode T8 10 - 2600 2251150
Note 3
1 : 4 |Input reversal in speed contro) mode T.5 /1 0
1 15 |Offset voltage in spead control mods i T.5 -127 - 127 0
User 1 { & {Internal/external speed seleclion T.5 0/1 1]
param- | 1 § 7 |Zero-speed elamp cance] .3 o/1 1
eter s .
1 ¢ 8 |Firstinternal speed : T.8 =7000 - 7000 0
139 |{noto in use) - - -
L § A |Input pain in torgue cantral mode T 25 - 2500 250
1 : B |input reversal in torgue contro] mode T 0/1, 4]
1 § € JOfset vallage in tarque eontrol mode T =127 - 127 Q
1 1 D |Torque control filter T.5.P 0- 2500 0
1 : E |(nol in use) - - -
1 i F |(internal usc) - - -
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Param- felated Adjustable Standard
Type eter Paramets; control range factory
No. mode sciting
2 | 0 |Positian loop gain P 10~~1000[1/s} *
2 1 1 |Speed feed forward - P 0~—100[%] 0|
2 i 2 |Posilioning end range 3 Q—32766[P] 10
2 1 3 |Position error Iimit setting P 132766 30000
2 ! 4 {Cancel of position error limit P 0/1 0
2 i 5 (Numeraior of pulse frequency division P 1~10000 10060
User 2 t 6 |Denominator 6f polse frequency division P 1~~10000 10000
param- | 2 i 7 |Multiplier setting P 1~4 4
eter 2 ! & |Logical inversion P 0-~~3 0
2 i 9 [Pulse input mode P 0~3 1
2 | A |{notin nseg) ' - - -
2 i B |Feud forward filter P 06400, a
2 1 C |(notinnge) . - - - -
2 ! D |(internal use) - - -
Z i E |(internal use) - - -
2 i F |(internal use) - - -
31 0 'Maotor pole
3 1 1 |Encoder pulse = These paramelers are set by factory
3 i 2 [JTratio corresponding to the applicable
3 1 3 [Current proportional gain motor and driver,
3 | 4 |Cugrentintegration gain ‘
3 1 5 |Overspeed lsvel * You cannot change the valne of
System | 3 i 6 |Max. outpul torque {hese parameters.
param- | 3 1 7 (Overload fime constant
eler 3 ¢ & |Overdoad criterla
3 : 9 l(interpal usge) -
3 1 A |(internal use) -
3 1 B |(internal uge) -
3 { C |{internal use) -
3 i D |(nternal use) -
3 | E [(internal use) ~
3 i F [{infernal use) -

Note 1) Please note that "Standard factory setting” may vary from the above values depending on

the applicable motor specifications.

Note 2) Factory setting value differs-of parameters with * dcpending on the driver model. -

Note 3) Symbols uscd n this column stand as follows:

T : Torque control mode
S : Speed control made
P : Position control mode
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9-2 _Detail of user parameter

Farameter No.| Parameter | Adjustable Function/cantents ]
Page No. TANge
00 Name of 0~9 {0 When you use a computer 1o refer or monitor the parameter sefting,
axis ¥ou can monitor which axis the computer is accessing, while you
control multi-axis.
{1 Setting value of this parameter becomes the part of prompt, displayed
on the initilal screen at a serial communication. (* of Prompt
AXIS* ).
O This selting does not affect any scrvo gperation,
01 Selection of L1 You can zefect the type of data displayed at 7 segment LED, among the |
initial followings when you first turn on the power.
display 0++- M Displays the reserved pulse amount of position error counter.
® Range of display is -32767~+32767. If the reserved pulse amonnt
exceeds this range, the display saturates af the upper or lower limit of]
this range,
@ Polarity display (+) : generates CCW torque
-l . ) - i generates CW torque
1---MDisplays the motor speed. gait ; [r/min}
Palarity display (+) : rotates at COW.
- = rotates at CW
2--+Displays the motor torque,
@ Range of display is 0~ £ 1500
(Displayed value} X 0.2 represents the actual generated torque (in %
against the rated torque).
e.g. If the displayed value is "+1500", the motor generates 300% of the
rafed torque at . ‘
@ Polarity display (+) : generates CCW torque
- :generates CW torque
Note 1. This parameter becomes inactive when You aperate with
computer.
Note 2. When the polarity is +, + will not be displayed.
o 2 Selection of O You can select the control mode with which you use this driver among
conirgl the followings; ‘
mode 0---¥{Position {pulse row) control mode
1---¥(Speed (analog) control made
Z-+-»|Torque (analog) control mode
3--+PPosition (1st.) = Speed (2nd.) contro] mode
4---W|Position (1s1.) = Torque (Zud.) control mode
- 5---MSpeed (lst.) * Torque (2nd.) control mode
O You can select cither 2 15t or & 2nd, mode with a control mode control
itput (C-MODE), when you choose one of the above "3", "4" or "5" as
follows;
When you select "H" of C-MODE, you can select the 15t mode.
When you select "L* of C-MODE, you can select the 2nd. mode,
Note Pleasc input C-MODE when the command signal to the shifting
control mode is "0%, or the motor is at complete stop, since this
driver has not intedlocking function between the receiving of the
cantrol mode control input and the existence or nogexistence of the
command (pulse row command, spesdftorque command), or the
reserved pulse smount of the deviation counter.
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Parameler No.| Parameter | Adjustable Funclion/contents
Page No. range .
n 3 Speed loop | 25~3500 {0 Proportional pain of the speed amplifier. Larger the value you set,
gain larger the gain you can oblain.

00 Most appropriate value of the speed loop gain depends on the load
inertia and the motor model.  Please refer to section 8-2 (P.37), "Gain
adjusiment” for detail.

0 4 Speed Ioop | 1~1000 |0 Integration time constant of the spead amplifier. Smaller the value
integration |  {ms) yau set, faster the integration is made.
time ' [1 Please refer to section 8-2 (P.37), "Gain adjustment” for detail.
constant ‘[Note If you set this to the max. (1000), the imtegratiom time congiant
hecomes infinite (no integration). ,
LU Speed 0~4 |0 You can select the type (lime constant) of the digital filter for spead
detection detection signal. Larger the value you set, quieter the nolse you can
filter expect from the motor.
O We recommend you to set this to "4" unless you need excessive speed
‘ Iesponse.
0 6 Torgue limit| 0-~~400 {0 This driver is designed to accept the max. torque of 300% of the rated
(%) torque for short duration. You can limit this max, torque when you
expect any mechanical problem with the motor load or the machine,
O You set the valns in percentage of the rated torque (100%).
¢.g. When the setting is "200",
Permissible output torque is 200% (2 times) of the rated torgue
Note You canpot set a higher valee then the factory setting valoe of the
system paameter No.36 (Max, output torque setting).  Even if you
set & higher value, the max. output torgue will be automatically
adjusted to the max. cutput torque af the factory setting.
07 Torque limitf  ¢/1 |00 Yoo can Ignore the analog torque limit input (CWTL, CCWTL) by
inhibit setting this to "1",
Note No torque will be generated when you set this to "0", and the torque
litnit input (CWTL, CCOWTL) is apen:
[} Speed 0~3 |0 You can set the full scale value of the speed monitor signal (SP).
monitor "0" ; 4095 r/min full scle
gain "1 1 16383 r/min full seale ] Mator speed
."2" 1255 P
n3M s 33767 P Positional deviation

O It Is set to "0" (4095 [r/min] full scale) in normal specifications, If it is
insufficient, set the parameter to "1". For outputting positional
deviation, set this parameter 1o "2" or "3".

[l Relation between the positional deviation and the monitor voltage is
described as below;

apprx. 8.2V

apprs. 6Y
Speed monitor vollage  ~

— kN R --‘

191 12287 16383

apprx. 8.2V
Speed monitor vollage

Pasitional deviation (F)
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Parameter No.| Parameter Adjustable Function/contents
Fage No. range
a9 Inactjve 0/1 [0 You can ignore the CW rotation inhibit input (CWL) and CCwW |
drive inhibit rotation inhibition input (CCWL) by sefting this to *1", and the driver
input runs norrmally judging this as "non-inhibit",

Note No torque of CW wiil be generated if you set this to "0" and the CwW
rotation inhibit input (CWL) is open. Samse Is applied to CCW.
If both CWL and CCWL is open, the driver trips due to "Drive
inhibit input errorn.

0 A Dynamic 0-3 |0 You can select among the below, while the CW rotation inhibit input

brake {CWL) ar the CCW rotation inhibit input (CCWL) is working, and the

raotar js decelerating; '
"0" or “2" : Dynamic brake is activated and the motog stops.
"1"or “3* : Dynamic brake is not activated and the motor makes
free run stap,

Note For canceling brake after stopping the motor in serva QFF or
operation of protection funetion in error, set this parameter to 2" or
"3" In case set valme is "0 or "1", brake operates even after
stopping.
As for details, refer to 6-3 [Dynamjc brake] (page 30),

0B Numerator | 1- 10000 |0 You can set the numerator of the division of the feed back pulse from *

of pulse the enceder,
frequency
division ‘
0 € [Denominato| 1-10000 [0 You can set the denominator of the division of 1he feed back pulse
rof pulse frorn the encoder. ' ]
frequency Note 1. Please make a division ratio lower than 1 after reducing to
division commoen denominator.
Division ratio 5 — oot
Denominator

Note 2. Please do not set a extreme ratio (such as 110Q000). We
recommend you ta set a ratio between 1/32 and 1.

Nate 3, This driver Is designed for the rmotar with 2500 [B/r] encoder as a
standard. Following table gives yon example when you need to
adjust fo the necessary pulse number based on the system;

Necessary feed back pulses at the system [B/r]

500 | 1000 | 1500 | 2000 2500

Setting valveof | 500 | 1000 | 1500 | 2000 |zZ500 (10000)

nymeratgr

Setting valueof | 2500 | 2500 | 2500 | 2500 |2500 {10000)

denominator

Note 4. When you use division function of feedback pulse, Z~phase pulse
is synchronized with A-phase' pulse when divislon ratio §s 1",
while note that they are unsynchronized if it is not 1",
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Parameter No.| Parameter | Adjustable -Funetion/contents
Page No. : range
oD Pulse 0-3 |0 Phase relation of the outpnl pulse from the retary encoder;
inversion B-phase pulse is behind of A-phase at CW
' B-phase pulse is ahead of A-phase 2t CW
O You can inverse the phase relation belween the above A and B phase
through thls parameter by inverse the logic of B-phase. You can do
the same to Z-phase.
I3 The table below represents each relation (at W)
Valse of
g g I I
pinnes! T R ]
IR S - T I A B .
0 B-phacs . : l t ! E E ﬁgrgwnkn
Z-phase : | P _l—.—.—_ iﬂgfmv;siuu
) L ! : = - i Invemlon
i i i H H H ‘ H g
Zohael | i B R L
T : O : uwdm#ﬁg
7 Ephase »—iaun E : ! E : nm;Lwnﬂm
Zephase by e
sl T N N o N S -4
3 | L I
b R R R -t
10 Acceleration| 0-5000 |[I You can =et the acceleration and deceleration tlme through this
Mecelera- parameter.
tion tlme C1 Relation between the setting valoe and the accel/decsl. time is
period described as follows;
. Setting valoe = Acceleration time from O[e/min] to 1000{r/min](s]
X500
or ;
Setting value = Deceleration time fom 1000{r/min] to Ofr/min][s]
X 500 .
eg. When you want to start up from 0[r/min] to 3000[t/min] in 65,
Or/min]<>1000[r/min] in 25
4
Selting value = 2X 500 = 1000
Note 1. Acceleration/Deceleration limit function i=s not valid at the
position control mode and torque control mode, Also do not use
the aceel/dece], limit funclion al the speed control mode while you
compose a pasition control loop externally.  (Set this paramcter
to "0".) This may causs 2n oscillatian.
Note 2. Please note thal you cannol sel the acceleration and deceleration
time individually.
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Parameter No.l Parameter Adjustable] Funetion/contents T
Page No., range
1 2 Arrival | 0-10000 (O You can directly set the detection level of the speed arrival sign?l‘
speed (v/min) (COIN) at the speed control or torque control maode, in motar spesd
fr/min].

O COIN signal will be turned on when the motor speed excecds the
getting value, ’

Naote 1. Please nse the output COIN differently per the following eontra)

mode; ’
Al the speed, torque contral mode =+ - Speed arrival signal
At the position control mode sessves Positioning end signal
Therefore, this parameter is invalid at the position cogtral mode,
1 3 Input gain | 10- 2660 {0 You can set the analog spesd command (SPR) input gain (relatiog
in speed : between the necessary motor speed and the speed command voltage
contro] valug),
mode O Please calenlate the setting value per the following formula;
Setting value = 0.00003 X number of encoder pulses X necessary motar

[ spead 2t 6V input [r/min] ’

.. Number of encoder pulses *evssam=snevares 2500 [F/r]
Necessary motor speed at 6V input ===vvse=ss 3000 [r/min]
Setting value = 0.00003 X 2500 X 3000 = 225
Note Please pay attention to the possible oscillation caused by the change
of the position galn of the servo gystem, which is set through the
parameter, when you compose the position control loop and use this
driver at the speed contral mode.
1 4 Inpmt 0/1 0} You can reverse the polarity {ratational direction) of the analog speed
reversal in command signal (SPR),
speed "0"  Ratates at CW with the speed eommand of €]
contro] "1": Rotates at CCW with the specd comumand of (+)
mode - Note In ense the servo driving system is structured by eombination of the
driver set to the speed control mode and the external position anit,
take notice to make polarity of the speed command signal of the
posilion unit and polarty of this parameter identical, to prevent
: error operation of the motor.
1l 5 Offset  |-127~127{01 Yon can meke an offset adjustment of the analog speed command
voltage in inpnt cireuit,
spead L1 Please proceed as follows when you make the offsct adjustment witk
¢ontro] the driver alone; '
mode * Enter exactly "0" V 10 the speed command input (or connect SPR o
the sigaal GND).
: * Set the value so that the motor does not rotate.
1L 6 Internaly 1 O You can separate the analog speed command input (SPR) by setting
External this parameter 1o "1", and the intergal spesd command which yon set
Epeed through the parameter No.18 (First internal speed, deseribed later)
selection becomes valid.

U Changeover of moator stop and the first speed is made by two
command inputs of speed-zero clamp input (ZEROSPD) and intermal
specd command select input (INTSPD).

O Fig, below skows the example of variable speed running whea yoo
select the internal spesd command;

SRV-ON input _1

ZBROSPD input E
I , First apeed \

Motor spaed Time

- 45 -
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Parameter No.| Parameter { Adjustable Function/contenls
Page No. range B '
1 7 Zero-speed 071 O You can invalidate the zero-speed clamp input (ZEROSPD), by setting
clamp this parameter to *1", and the driver runs normally.
cancel Note Zero-speed elamyp input (ZERQSPD, No. 10 pin of CN I/F} which is
described in section 6-2, becomes valid when you open this and (=)
of the contral signal power supply (COM No. 28 pin). If yoo set
this parametsr to "0" and open the ZEROSPD input, the driver
becomes to "Zero-spesd clamp™ at any time, and the motor doas not
Tun.
1 8 First -7000~ |0 Set the first internal speed [r/min] with the following formula, when
internal 7000 the intemal speed command becomes valid, (Refer to parmeter
speed No.16.) .
Setting valus = Mecessary 15t specd (T { min);zxzmberof encoder polscs (B / 1)
e.g. Number of encoder pulses =+vve* 2500 [P/i]
Necessary Ist, spead #reres 1500 [r/min]
. - 1500 (r/mim) = 2500 (P /1) _
Setting value = T200, =621
Wote Polarity of the sefting value represents the polarity of tke internal
‘ speed command,
(+) : Rotates at CCW
. - i Rotates at CW
1 A Input gain | 25~2500 |0 You czn set the torque contmand (TRQR) input gain (relation between
in torque the generated motor torque and the torque command input voltages) at
control the torque control mode.
mode O Set the value with the following formula;
Torque commmand input gain {V / 100%) =3 x B0
. - Seiting value
e When you want to obtain the rated torque with the torqoe command
input ofL.5V;
Seting valee = ﬂ =
1.5(V/100%)

Naote If you enter the torque command input which corresponds to 200%
or more of the rated torque, this may cause s saturation despite of
the above formula.

1 B Input 071 OO0 You can reverse the polarity (direction of the generated tarque) of the
-reverszl in analog torque command signal (TROR) with this parameter.
‘“‘q“:I "Q" : Geperates CW torque with the torque command of (+)
?:2;6 "1* : Generates CCW torque with the torque command of (+)
1 C Offset +127~- |0 You can make an offset adjustment of the analog torque command
voltage in 127 input clreuit. .
torque O Please proceed as follows when you make the offset adjustment with
control the driver alons; -
mode * Input exactly "0" V to the torque commend input (TRQR), (oc
connect TRQR to the signal GND) after setting to the torque control
mode,
* Set the value so that the motor dees not rotates.
1 D Torque | 0~~2500 |00 Calculate the time constant of the primary delay filter of torque
command comnand with the below formula, and set the time constant.
filter

Filter time constant (yrs) = Set value x 10 (ps)
Mote Filter time constant is 0 {us) in case set value is 0 = 51.

Note When this filter is used, sel parameter No.05 (speed detection filter)
ta "0".
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T of pulse
frequency
division-
multiplica-
tian

[Parameter No.] Paramcter Adjustable Function/conients
Fage No, range : ) S
20 Fosition | 10~1000 [0 You ean set the position gain at the position control made with the unit
loop gain (1/5) of [1/5].

O Larger the value you sei, larger the gain, and higher the saryg
stiffness(stiffness at servo-Jock) you can obtain.

Note Too large setfing may cause an oscillation.

21 Speed feed | 0~100 |0 You can add a speed feed forward function at the position control |
Torward (%) mode when you meéd high speed response. (Refer to gection 8.2
(F.37) "Gain adjustment™.) ' .

0¥ Set the speed feed forward volome in percentage against the
commanded volume,

Note Too large seting may cause an oscillation. We recommend you to

set this parameter to "0" unless you peed excessive speed response.
2 2 Positioning | 0~~32765 (01 You can set the detection Jevel of judging the positioning end, with the
end range (03] number of pulses, :

O The driver will judge the positioning end when the number of reserved
pulses of-the deviation counter becomes within the preset range, the
driver outputs the positioning end signal (COIN). (turns on the
output transistor,)

Note Feedback pulse of rotary encoder is multiplied 4 times and input to
deviztion counter, 2o the positioning end range is converted nto
motar rotation angle as: :

Setting valuc = Positioning end range
4 % (Pulse count of motary encoder)
23 Pasition | 0~32766 [(J Set the dotection level of judging the position ecrar, with the number of
error limit reserved pulses of the deviation counter.
1 Calculate the setting value with the following formula;
Setting value = Judging Icvel uf;l ];nsxtmn error (F) |

O The driver trips when the pumber of reserved pulses of the deviation

coutiter exceeds the sbove setting value, judging as an errar.
2 4 Cance] of 071 1 You ezn mask the protective function of the position error limit with
positian this parameter. )
error [imit O You can cancel the detection of the position error limit, and the driver
keeps operating even when the number of reserved polzes of the
deviation counter exceeds the deteclian level, sst throuph the
- parameter No.23(Position error limir).
25 Numerater | 1~10000 |03 You an set the nurperator of comtmand pulse frequency division «
of pulse multiplication, : ’
frequency 0 Set value can be arbitrary between 1 ~ 10000, but in satling excessive
division dividing ratin or multiplication ratlo, operation is not guaranteed. As
.- for allowable ranges of dividing ratio and multiplication ratig, observe
the Note described i Parameter No.26 in the next ifem. .
2.6 Denominato| 1~~10000

U You can set the denominator of command pulse frequency division *
multiplicatiog,
Note 1, Like the above seclion, You sel any value of the denomidator
between 1 and10000, but we recommend you to use with the range
per the below; :

1 < Setting value of numemtor

50 Setting value of denominator

Nate 2. Please set the-multiplication ratio so that the cotmand pulse
frequency after the multiplication may not exesed the mayx,
command pulse frequency,
(300kpps ir case of the line driver output, 200kpps in case of the
open collector output.)

Note 3. See the section 7-2 (P.35) "Trial run” for the relation between
command pulse frequency, division/multiplication ratip, and

motor revolutions.

_4?d
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Parameter No.4 Parameter | Adjustable Function/contents
Page No, ‘ range
2 7 Multiplier | 1~4 |0 Yoo can set the multiplication when you select "2-phase pulse input
setiing mode” al the parameler No.29 (Pulse input mode) described later,
O Relation betwesn the setling value z2nd the multiplication becomes as
below;

"1t wwweescrsre Multiplication of 1

HEM  evesscanaan Multiplication of Z

"3" and "4 s==e- Multiplication of 4
2 8 Logic 0~3 {0 You can sel the logic of the command Input of 2 systems (PULS,
inversion SIGN) individually a5 below; ) ’

*(® ==+ "PULS" signal logic npon-inversion,
"SIGN" gignal logle non-inversion
1M =e= "PIJLS" signal logic inversion,
"SIGIN™ sipnal logle - non-inversion
"at we= "PULS" signal logic non-inversion,
"SIGN" signal logle inversion
P37 ere "PULS” gigmal logic  inversion, .
"SIGN" gignal Jogic  inversion
29 Pulseinput{ 0Q~3 |0 Input status of command pulse may be selected from 3 types shown
} mode below by selting this parameter,
0" or "2" ... 2-phase pulse input (Phase-A, Phase-B) of
" 90° phase difference:

Bl CW direction command pulse and CCW direction
command pulse inpot
"3t . Pulse train command imput and symbol input
|setting | :Input miates f‘g?'d l_ oW cammand 3 CW corumand
K UE i

- oY JIIRY) won
B Bpboinal (o - oy T o B o
"2t | ApaseBpa 6] GH ] Bjun =2 | 1
T 11
B-phass adveuce of B-phac behind of
A-phase by HP A-phase by 20"

CW pulse row | pyLg }_}_ll [ | l

i + LI T

Pulie 50w |pyLs _FH_LI__ {1 [
e +* HIRD TR
Sign 516N _j-—l HY A=
113 [1NE T 11
Minlmum required time width
Line driver interface QOpen collector interface
[ 2 ps or longer 5 ps or longer
12 1 ps or longer 25 ps or longer
&} 1 ps ar longer 25 ps or langer
- L) 1 usor longer 2.5 ps or Jonger
) ) 1 p= or Jonger 25 ps or longer
16 1 ys ar longer 2.5 s or longer

Nate 1. The table above shows the logic relation on pulse input (B) side
(driver side) illustrated in section 6-1-5. When the logie is
considered on pulse input (A) side (supply side), note that lagic is
inversed when pulse is supplied by line driver and by open
collector. (See Note 1 of 6-1-5, (F.24))

MNate 2. When logic relation of PULS, SIGN signal has 1o be changed for
convenience of signal palarity on command pulse supply side (A),
use the fanction of parameter Mo.28,

2 B Feed 0~&400 |30 Set tims constant of feed forward filter.
forward Filter time constant (its) = Set value x 10 (us)
filter O Time conslanl increases in increasing st value,

= 48 -
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10. Operation

(1) Thls driver have various paramctcrs through which you can adjust/set the performance or

functions, Please use these parameters so that you can operate the driver at the most
apprapriate condition.

(2) Among various functions of this driver are;

M Monitoring functions of such as the number of reserved pulses of the deviation counter
(position emmor), motor speed and generated torque.

M Display of the status of the coptrol input/output sigmals connected to the connector, CN I/F.

W Display of the error factors and the record.

(3) There are 2 ways of opcfating the above functions as below;
M Key operation and the display of the front pane! or,
B Computer display

10-1 Eey operation of the front panel and display

10-1-1 Composition of the front panel/display

‘Display LED (6-digits)

N
EEEELT
‘
ﬁ@’
[SETFT] key L L
v :

7\

lH b!-'

/
kcy ; -ke.y

A0
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10-1-2  Qutlinc of the operation

M There arc 4 modcs which you can work with, when you operate through the key SW or LED on
the front panel. These are, "Monitor mode", "Parameter setting mode”, "EEPROM writing

mode" and "Automatic gain tuning mode". Please use |MODE| key to select these modes.

Bach mode consists of | Selection dlsElag] and |Ecution display |, and useSET key to select these
dlsplays Use .. keys to select or execute each made,

M You can only change the data at the figure which decimal point is flashing,
.El. keys are not valid unless the flashing of the decimal point is displayed.

- 8W Valid cdndiﬁun Function
MODE At the sclection display . ’ . -Select the made,
SET Atany time - Select the selection display or execution display.
E[ When the flashing decirmal ‘Change the data * Select the parameter »
point is displayed, ' Execute the operation
' Shift to upper figure for data changing,
M At the selection d.lSp].ﬂY of each mode, upper figures consist of 2 alphabets + under
bar,
Mode. : Upper figures at the sclection display
Monitor mode <F 17100
Parameter setting mode . fa. CICIC]
EEPROM writing mode ge. CICICIC]
Automatic gain tuning mode Ae. OO

M When all the figures flash, this represents the trip.

Display Motor status
All the Sgures flash Trip
Normal display " Nomal operetion

=M
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Examplc of operation  executin

4805 45 126039

F.15-31

When you turn on the power, LED display shows the exectuion display (either one of the

position error, mator speed, or torque output), following the sctting of the parameter No.

Selection dsplay _I

4

("Selection of initial display", after displaying the LED check (about 2s).

Mounitor mode (Selecion display)

1
Position ercor
Motor peed
. Cuutiorque
Centrol mode
=1l X 4. Input/Output signal status
Brror factar/record
P
Display varics 25 an atrow shows by
pushing k2y and reversc way by

pushing[y] key.

vove] x

Parameter sctting mede (Selection display)

Pamamster Na, -

Parameter No.

by

Drisplay varics a5 x4 arraw shows by
pushing oy and revesse way by
pushing [v] ke

Execution display |

Monitor mode (Executfon dlsplay)
LDisplaa'mmplu Meaning [ refer to '

= 5 puls

— ot B
ISE‘I‘I r 100g (1000+/mlr) 10-14 (1,
ey @
E 500 (100% oftorque  10-1-4(1)
outpat) . 6}
. (Position comtral ~ 10-1-4 (1)
mads) @

0. A gdNe 10
lnp& izcgngi)Nn 10-1-4 (&
Naeror) - 10-1.4 (CB

——d

Parameier setting 1mods (Excouting display)

Display cxample I

Meaning

refer to

1000;
L_1000.] OOF st

m Pammeter with®  ®, dicplayed befoes the panaiet=r

Mo hicomes astive after icsetting (he pawer,

to next pags:

=

|

NS

Set with keys.

flashing decimal paiat ix displayed,

10-14 (2)

You cannot chagge the parameter which no
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from the previvus pige l

EETROM Writing on mode (Selection display)

EE_SEE

SET
key

4805 45 126039 F.le-31

SEft to the exszation display by| SET |

key when you wyite on the parameter into

EBFROM.
In case of the
moter which you
annnt make key ..
autnmatic gain

-u

Actomatie gain taning mode (Selectivn disglay)

EEMROM Writing on mode (Execution display)

i Display cxsmple Meanim;‘ refer to |
10-14 (3)
keep pushing
{
SEAR-E start writing
)
AF 17 1Sk
finish writing

When you executs writing, kecp pusﬁing
pushing until tha dizplay shows

Automatic gain tuding mode (Exeoition display)

— 1 7777
GE_I—- /. Machine stiffucss No.1 (law)
:
qFE_1-9. Machine stiffness No.9 (high)

Pushing EI proczeds as ag ayrow shows, and

TCVESES.

_ Shift to the execution display after seting the
machine stiffaess, by pushing key.

refer section 6-4 [Automatlc gain tuning]
{p34) for the machins eHFness,

53

Dilsplay exampls Memning refo to
10-14 (4)
kezp pushing
stagt writing

. The motar rotztes forward
t  and backward about 15
seconds here

At tuing

Whea you exccute tuning, keep pushing
until the d:‘.sp'lay shows
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10-1-4 Detall of Operation

(1) Detail of monitor mode
(1) Display of the position cryor, moter specd and output torque

[P T T 1 1s]
j_ data

p| **+Position deviation

* displays the reserved amount of pulsed of the deviation counter with polarity.

* polatity (+) : generates the CCW torque
‘ - i generates the CW torque

* ¢+ *Motor speed : .
* displays the motor torque with polarity, Unit [r/min]
- polarity (+): CCW -: CW

[&]**Output torque
* displays the motor torque with polarity,
* polarity (+): CCW -1 CW
* relation between actual torque and the displayed value is described as below:
output torque [%] = displayed value X 0.2

when the polarity is +, + will not be displayed.

@ Display of control mode

Displays the current cantrol mode.

EEEEED

I —

[P_I_ﬂls £ 'nll‘-_| ++ *Pgsition control made

[S|P[dTclnle] +«+Speed control mode

Lel-[F[c]nlE] **Torque control made

(& Display of input/output sigmal

R Displays the status of the control input and output signal to the connector CN I/F.

You can use for checking the right connection.

|0 A
15ignal H vvrActive
ok - Output signal — " "lnactive

Signal No. (16 scale 0~F)

F.l17~31
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B Push to sclect the desired signal No.
]
“tlAl- [[_‘ (Lowest No. of the input signal)
Example of shifting :
when pushing @\ 4 ‘ ]
" dal=1a. | (Highest No. of the input signal)
4
alk|=-\4. (Lowest No. of the output signal)
alel-IF. (Highest Na, of the output signal)
M Signal No. and its title
Input sjgral Output signal
Signal Title Symbaol | Fin No. | Signat - Title Symbol | Piz No.
No. : of No., of
CN /P CN I/F
0 Servo-ON SRV-ON | 12 0 Servo-ready 8-RDY 27
1 Alarm clear A-CLR 31 1 Serva-alarm ALM 26
2 | CWrotationinhibit | cwr | 29 | 2 (not in usc) - -
3 CCW rofation inhibit | CCWL 30 3 (mot in uéu) - -
4 | Control made control | C-MODE | 32 4 (ot in use) - -
5 Zero-speed clamp | ZERQSPD| 10 5 {not in use) - -
6 (not in use) - - 6 Positioning end CON 25
Arrival speed
7 (not io use) - - 7 (not in use) - -
8 Pulse input inhibit INH 9 8 | Zero-speed derection ZSP 12
9 (not in use) . - 9 (not in use) - .
A Deviation counter CL 13 A (not in use) - -
clear
. B (rnot in use) - - B (not in use) - -
C (not in use) - - C (not in use) - -
D {not in use) - - D (not in use) . -
E {not in use) - - E (net in use) - -
F (not in use) - - F | Dynamic BR releass - -

54




] . Giligd g0 Lkrd F.l3<51
MAR—1=S—2ks 12 19 FHMNAZUMN IO

@ __Error factor and its record
M You can tracc the error factor back to its past § errors including present one.

Elerir. -] -

T

£ r ,I- ***Current error
£-0 << Brrorrecord 0
E— | +evBrorrecord 1 - Error code No.

(-- will appear at no error)
£~ 7 ***Emorrecord 7

B You can trace by pushing
(By pushing » you can select older record.)

[Note] If the emor accurred which was stored as a record, same error No. will be displayed for
the current and the error record 0.

M _ Relation of error code No. and its content

Error code No. ‘Content Error code No. Content
12 Overvaltage error © 38  Drive inhibit input error
13 Undervoltage error
14 . Overcurtent error 41 ABSQ counter overflow error
- 40 | ABSQ systemn down
16 Ovetload error 46 ABSQ berakage emor
22 ~ Encoder signal error 73 _ " DSP problem
24 - Error caused by POS. error 30  CPU prablem
28 Ovezspeed error 34 EEPROM parameter error
27 Pulse frequency division error 84 Received parameter error
29 POS. error counter overflow o8 System error
: ' 939 Other error

(2) Parameter setting
[Selection display]

FlAL] lUllﬂ

Changcd data of the parameter wh:ch . Parameter No. (16 scalc)

is displayed in this column
becomes active only after the reset
(turn off the power once).

M push[A] [V E to sclect the parameter which you want to refer or set.

Please refer to section 9;1, "Outline of paremeter” for the relation of the Parameter No.
and its content.

[Execution display] [ T [ I|U|U|U.|

Paramcter valuc — ]
You can change the fgure in the

column at which the decimal point
Aashcs.
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M Sct the parameter valuc by pushing With , the value increases and decreascs

with .
M - Shift the flashing decimal point with [A)] to the upper digit,

Each parameter has a limit for the shift to the upper digit.

M Upon changing the parameter valuc, the content will be reflected to the control,

1. Please change the data Little by little, instead of changing drastically if you change the
parameters which affect the niotor movement (such as the speed loop gain or
position loop gain). Some parameters inhibits to use .

2. Some parameters substantially change the motion of motor because of their function

(e.g. parameter No. 02 "Selection of control made”, No. 14 "[nput reversal in speed
control mode.", No. 25/26 "Numerator/Dominator of pulse freque division.", etc.).
In changing these parameters, be sure to be statc of Servo-off.

(3) Detail of EEPROM writing on mode
| ch pushing until the display shows [S[£[R]~J£] |
Keep pushing EE]:D]ZI

for about 5 secs, - J
then the bar will
increase. t

=T-1-1-1-T
1
Start writing Alr]e] |

1 ' I _i
Finish writing FLilol 5lh [cl£]51€Te] ] [E[-[Tal ]
Finish writing Writing error

M When you change the parameter setting which becomes active after the reset, the display
shows at the finish of writing.

Please  [~[e[s]E[e] ] turn off the power to reset.

Parameters whose changed contents become active after resetting power supply are;

* Parameter No.27 "Command pulse multiplication setting"
* Parameter No.28 "Command logic inversion™
* Pararneter No.29 "Command pulse input mode setting

H I -yuu keep pushing after the end of writing, you can re-write in the parameter.

1. When you encounter the error at writing, please re-write, If you stillencounter the

ertor, this may be the driver’s malfunction.
Flease contact the shop purchased this driver.

2. FPlease do not turn off the power while writing. Wrong data may be written. If this
happeps, picase set all the parameters and write-in again afier the complete check.
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() Detail of automatic gain tuning

Lo i e L Y Y P

F.£1.51

1. Please refer to section 6-4 [Automatic gain tunning] (P.31) for the detail of the

automatic gain tuning function. Es

and notes described in section 6-4 before yotu use this function,

pecially read and understand the applicable range

2. At the automatic gain tuning mddc, the motor turms 2 revolutions each to CW and
CCW.  Please allow your mechanism to accept such movernent,

[Selection display]

Internal usa

Machine stiffness Na.,
M Push 'Eto select the machine stiffness Np. (refer to section 6-4 for the machine

stiffness No.)

[Execution display]

1A

&I-IIIHII-T

=]

B When you execute the auto-gain funing, turn to Servo-ON and keep pushing until the

display shows; [S{t]al-[e] || | [ ]

Keep pushing
for about 3 secs,
then the bar will
Inerease.

Start writing

Finish writing

v
HEEERR
FEFH

4
S5{E|A|r|E

]
IF tn t|5h. Errlar .
Finish tuning Tuning error

B You can restart by keep pushing after the end.

1. ‘When sutomatic gain tuning is executed and normally terminated, if the gain is out of

"application range" deseribed fn section 6-4-2, the machine operation may not be
improved. (Gain remains unchanged before and after automatic gain tuning.) In this
case, adjust the gain manvally according to the section 9-2.
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2. When auto gain tuning error has occurred:

3.

A tuning error occurs when the following condition occurs during tuning operation.
@ During tuning aperation,
* Error has occurred.
* Servo-on is inactive,
* Deviation counter is cleared.
@ Incrtia or load is too large, causing saturation of output torque.
€)) Tuning is not oxecuted sur':,ccssﬁl]ly because of resonance, cic. H
When any tuning crror has accurred, cach gain returss to a value before tuning, The

systemn does not trip except when an emor bas occurred, so fully note the safety
especially when resonance occurs.

Parameter data after automatic gain tuning is not written it EEPROM.  en power is

_off, it returmns ta fnxmcr data before execution.  If you Want to reflect the result of

automatic gain tuning here and after, write the parameter in EEPROM before cutting
off power according to section 10-1-4 (3).

10-2 Operation with computer

10-2-1 Outline

MSD*XX Series have the function which you can make serial communication with the computer via
. R8232C, and you canuse this computer as a console.  You can set, change the parameter, or -

monitor the control state on the CRT screen of the computer,

Composition of using the computer is described as below:

AC Serva motor
MSM series

To sequencer by various companies

Communication cable (option) @
_~ MS-DOS "Note 1
Ver.3.00 or higher
(Arranged by customer)

2]

Cummgnimlinn softvare

{aption

T . '-- —H' 4
Computer
(Arranged by custmer)

" MSD series

P — .
%ﬂgﬁg&nlgﬂe Connectlon cable for rotary encoder (aption)

(aption)

*Note 1: MS-DOS is the trade matk of U.S. Micrasoft Co.

In operating with the personal computer, RS-232 C eable and software for

communication control (PANATERM) are necessary as aption parts.  (Refer to 13-
3 (page 62) and 13-4 (page 63).)

As for aperation method, refer to the operation manual attached to PANATERM.
As for details, please ask your sales agent.
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11. Specifications

485 346 1289 P.23-31

Model MSD = XX T
100v 30+50°100 200 4007
Applicable motor/ MSM | type
output (kW) 200V.] 30-507100-200 408 750
type :
o 200V type Single phase 100-115V +10% 50/60Hz
14 Input power source -15%
i 200V type 3-phase 200-230V  +10% 50/60Hz |
= -15% .
n::l,- Control method Transistor PWM (Sine-wave form) 10-core fype ]
Feed back Incremental encoder (2 500F/r  Standard)
Temperalure Working: 0-50° C, Storage: -20-+80°C
Humlidity Warking/storage: 90%RH or Jess (no condensation
Ambient conditinn Vibration 4.9m/s (O,SG? or Jess, 10~-60Hz (no confinuous
operation at resonance point |5 permissible)
Altitude 1000m or under
Contral mode (UAnalog speed control  @Position control
Torque control @ Position ~Speed cantrol
: @Position *Torgoe contral  ®Speed* Torgue contral
Contral input Waervo ON inpim "G Alarm clear iuput
@CW rotation inhjbit inpnt
@CCW rotation inhibit input Zero-speed clamp jmput
@Control mode control input ‘
Analog commend input Speed 2[V/Ex/min] scale seiting and eommand polarity
o command through parametar
£ Torque Used with CCW torque Timit, 3V/rated torque
“ command {effective at torque command maode)
E Torque Lmit Indrvidually settable of CW/CCW torque Timit,
3] command 3V/rated torque _
Input pulse raw Diferential input. ~Selectable ihrongh parameter.
statng - (OForward/Reverse run, DA/ phase
Pulse row command input Command/Direction)
‘ : C Open collector fnpnt.
Control input (DDeviation counter clear input
@Command pulse prohibition nput .
= Control output DServo-alarm  @Servoready  @Arrive spead (Speed
>3 Torque control mode)/Position-finish (Position control made
A Encoder feed back signal Line driver autput of encoder pulse (A, B, Z) after division,
K B : Opencoilector ontput of Z-phase pulsa
ERB-E Maonitor output (USpeed magitor ~ 2V/Kr/min
s e @Torque monitor 3V/rated tocque
Regenerative Built-in resistor
Dynamic brake DAt Servo-OFF @At alarm occurs QAL main power OFT
@Anto D/B function in aver-travel
([nvalidity possible by parameter)
~_Auntomatic pain tuning Built—és (applicable 1o certain motor models
Masking of unn inpot wirin - Drive inhjbit input ;cw C .
8 B Sonssary far 5 @Torgue limit command iugutp chgﬂf c:“.é)d ¢lamyp input
2 Soft-start/down 0-10sec/1000r/min (setting throuph parameter)
= Zero-speed clamp Enter to Serve-Jock with zero-speed clamp input
5 {in case of speed control mexle)
= Dvsn/Mltpletn of emmnd polse (Elec. gear) 1-10000/1-10000
A Dvsn of RE feed back pulse 1-10400/1-10000 (Numerator = Degominatar)
Protective function Hard error ov, LV, 08, O OC, 5T
- Soft error CEU error, DSP epror, System error ete.
Tracz back of alarm data Traceable back {o the past § error data
_ (ingluding current ecrar)
Setting key, LED display Q)5 keys (MODE,SET,UP,DOWN SHIFT) 6-DIGIT LED
Communication with RS232C Parameter setting and monitoring of the status with IBM
{PCYAT) serles
. Applicable load Inertia Less than 30 times the nerljz Less than 20 times
L of motor (400W or Jess) 50
E¥ Max. command pulSe frequency . 500 [Kpps] (200 [Kpps], in case of opencolisdor itpat
Frequency charagieristics 200 {Hz] or more (at Jy=J,) (depends on motor model)
Weishi Approx. 0.9 [kgl Approx. 1 [ke] Appmpx. 1.2 [kp]
Dimensions (refer to section 12) suffix A suffix B suffix C -

Regarding the meaning of symbols in model name, refer to section 1-1 (p.9).
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12. Dimensions
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13. Option parts
13-1. Connector kit for connecting external equipment
(1) Product No. [DVOF0480
(2) Constitucnts - .
Name | Manufacturer's Product No.| Quantity |Manufacturersname| Remarks
Plug 10136-3000VE 1 Sumitomo 3M, Ltd. { For CN I/F
Shell 14t 10336-52A0-008 1 {36 pins)
* Parts equivalent to product number above made by another manufacturer may be adopted for
plug and she]l kit.
(3) Pin arrangement of plug for CN I/F
’I_ 9 |2 3 5 a1 s 3t - [3 Tk _‘1
| OA+ 0B+ RX+ COIN | s-RODY CW. | ACLR | GHTL GND 1
[ 20 22 24 26 28 30 32 kY] 36 |
’1 Oa- | 03 | Re- | ab | oow- | com |owooe| BMIL | oy | |
| i 3 5 7 9 i1 13 15 17 . l‘.
| L0+ GND PULSZ | SIGN2 INH COM+ CL CGND GND |
/ 2 4 I6 8 10 12 14 - 6 18 !
lf_ 0z- | ©Z | PuLST | SIGNT |ZEROSPD| SRV-DN [SPR/SPL| sP F@ J

Note 1. The table above shows the arrangement as viewed from solder side.  Also confirm the
pin mumber Starnped on plug itself to ensure correct wiring.
Note 2.  Sec the jtem 6-2 for symbols indicating the signal name above, or function of signals.

13-2.  Connector kit for connecting motor encoder

(1) Product No, |DVOP0490
(2) Copstituents . . :
Name  [Manufacturer’'s Product No.| Quantity | Manufacturer's name Remarks
Plug 10120-3000VE 1 ' | Sumitomo 3M, Ltd. For CN 5IG
Shell kit 10320-52A0-008 1 (20 pins)
Cap 1721591 1 AMP (¥apan), Ltd. | Moter power line
Socket 170366-1 4 . For relay (4 pins)
Cap 1721631 1 AMP (Tapan), Ltd. | Encoder cable
Socket 170365-1 15 Far ralay (15 pins)

* Parts equivalent to product number above made by another manufacturcr may be adapted for
plug and shell kit. .
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(3} Pin arrangement of plug for CN SIG

,'_n 13 15 17 19 —\\

! Z (NC) (NG) RX (NC) |

ll T % [i6 18 70 1\

| 7 NG) | oy | RX F& | |

I i 3 5 7 9 !
,' oV +5Y (NC) A B \‘
| 2 § 8 10 |
Y B |
A S L A SN L

Note 1) The table above shows the arrangement as viewed from solder side.  Also confirm the
pin number stamped on plug itself to ensure correct wiring.
Note 2) Be sure to connect shield of shielded wire to be used to pin 20 (FG).

Do not connect anything to the pin marked with (NC) in the table above.
Note 3) See the section 5-1-3 in wiring and connecting.

13-3. Software for communication control PAN ATERM
(1) Articlc No.

(2) Action environment

Hardware (corresponding personal computer model):

Action with the below models is checked by model auto recognition by software.

[J NEC personal computers, PC-98 Series or their compatible computers

(e.g.) PC-O80IN,NV,NS/E

[] IBM PC/AT or their compatible computers
Software (comesponding OS)

Operation is checked by DOS version corresponding to cach hardware below
described,

(3 a1 case of using PC98 Serjes

¢ Please prepare MS-DOS ver3.0 or higher by customers.

* Incorporate the filc for controlling RS-232C "REDRV.SYS" into MS-DOS as device
driver.

[ 1 IBM PC/AT or their compatible computers

- MS-DOS 6.2 (1) (DOS/V)

Supplied media:  3.5" 2DD floppy disk

Note 1) Please check on hardware and OS versions other than the above by customers.
Note 2) This software may be changed without prior notice for version up, etc.
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13-4, RS8232C Connection Cable

(1) Product No. DVOPO470 (for FC-98 serics)
DVOP0530 (for IBM, PC/AT or the compatible)

(2) Outer dimension

DVOPOA47.0
[Driver side (CN SER)]
t7JE-23250-02 (D55A) DHF-PDATD-2-A01
) (DDK) 20004-298 (bDK)

L 'tm

!

it

@
@

DVOPOG30
[Driver side (CN SER)|
17JE-13090-02 (DSEA) BHF-PDA10~2-A01
{DDK)

{DDK)
: 2000 g5 |
39 | % !

Note} This connection cable cannot be used for other equipment.
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13-5. Cable for interface
(1) Article No. {DVOP0520
(2) Outer dimention
Shell kit: 10336-52A0-008
(Sumitomno 3M), or equivalent
2000
50"
l . ]
— —t % EEJ
N
Plug: 10136-3000VE -
- (Sumitomo 3M), or equivalent
(3) Wiring table
Pin |Signal name|  Core coler Pin |Signal name Core coler Pin | Signalname Core ealer
No. No. . No.|
1] 0Z+ Orange (Red 1) | 13 CL White (Red 2) | 25| COIN ‘White (Red 3)
2 02Z- Orange (Black 1) | 14 | SPR/SPL | Gray(Black2) | 26 ALM White (Black 3)
3 GND CGray (Red 1) 15 GND Gray (Red2) | 27 SRDY Yellow (Red 3)
4 cz Gray (Black 1) | 16 sp White (Black2) | 28 [ ©COM- | Yellow (Black 3)
5| PULS+ | White(Redl) | 17 GND Yellow (Red 2) | 29 CWL Pink (Red 3)
6 | PULS- | White(Black1) | 18| FG | Yellow(Black2) [ 30| CCWL | Pink (Black 3)
7 | SIGN+ | Yellow(Red1) | 19 | OAx Pink(Red2) (31| A-CLR | Orange(Red4)
g SIGN- | Yellow (Black1) | 20 OA- Pink (Black2) § 32| CMODE | Orange (Black 4)
g INH Pink (Red 1) 21 OB+ ‘Orange (Red 2) | 33 CWIL Gray (Resd 4)
10 | ZEROSPD | Pink(Black1) | 22| OB | Orange (Black 2) | 34 |CCWTL/TROR| Gray (Black 4)
11| COM+ | Oranpe(Red2) |23 | mx+ Gray Red 3) | 35 GND White (Red 4)
12 | SRY-ON | Orange (Black 2) | 24 B¥- Gray (Black 3) | 36 M Whitc (Black 4)
Note 1) ( ) in the care color block in the table above indicates 2 dot mark color and mark
quantity,

Note2) Normal section area of core is 0,15 [mm®] (Equivalent to AWG26 phase).

In addition to option parts abave, the following items are optionally available.

* Encoder relay cable ...... Product No.
= Moter relay cable ..., Product No,
* Brake relay cable ... Froduct No.

MFECACIICCIEAA
MFMCALCICICJAET
MEMCBLICICICICET

As for detall, see the catalogue, or consult the store you purchased your unit.

hd
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14. Trouble Shooting

4 If a troubls should aceur, for example
accuracy is wrong", “the machine datum isnt in the right position"

following points and then take  praper action.

Mot rotating

485 346 1289 P.29-31

"the motor doesnt rotate", "unstable rotation®, "positioning

and so on, first check the

Check point

Condition to be confirmed

Solution,

Check the wiring of the
main circuit,

Is the power of the driver turned ON?

If the power isnt turned ON, LEDs do
nat light up, -

Is the power supply (R, S, T) of the
driver connected praperly 7

If the power isn't supplied, the motor
doesn rotate.

Is the congector for connecting to the
motor (U, V, W, &) comnected properly.

If the phases of wiring to the motor isnt
the same as the motor, the motor doesn}
rotate, )

Check that the user
parameter of the driver
and the exterpal input
switches.

Check whether the driving inkibition input
switch of CW or CCW is not turned ON
when the setting of the user parameter
No.08 "Driving inhibition input invalid"

is set to "D" or mot. '

When the driving inhibition inpnt is ON,
torque output to the direction should be
turned QFF,

Check whether the setting value of the
user parameter No.06 "torque Limit
selting” is set to "0" or not. '

Set the value of the torque limit to "0",
and the driver doesn't geperate torque.

Check whether the setting values of the
user parameter No.21 “Speed feed
forward" are et to “0” or not.

The cortrand input pulse is set to "0" by
the gain of the parameter shown left, then
it is judged there is no command jnput.

Check whether the setting value of the

. |user parameter No.23 "position error

limit setting" is set to the value near "1%,

When this setting valua is small, the motor
stari to rotate and as soon as the
positioniug deviation oecurs, it is judged
that the positioning deviation Is excassive
and the emergency stop function operates
to stop the rotation of the motar,

Is not the connector CN I/F 33 pin (INH)
and 41 pin (COM-) connected?

When command pulse input inhibit is
effective, even i inputting command
pulse, the driver does not receive pulse
and the mator does nat rotate.

Check the brake.

Check whether the electro- magnetic
brake or the mechanica] brake operates or
not,

If the brake operates owing to the external
force, the brake wilibe damaged or it
becomes the cause to burn down or
damage the motor. Be careful in such a
CASE.
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Check point

Condition to be confirmed

Solution

Check whether the
fluctuation of the voltage
of the power supply is
excessive or not.

Check whether the capacity of the power
supply and the transformer are too small
of capacity of the load is too large.

When the voltage of the power supply is |
too low, the rotating speed is sometimes
delayed. .

Check the command input
pulse.

Check whether the shield or the
installation work is proper, and the
peripheral relay and magnet are installed
surge absorbet or not.

When the countermeasure against nojse
isnt secure, the driver sometimes operates
unexpectedly. '

Check the length of the wites and cables
a5 specified or nat,

When the length of the wires and cablssg
are too long, the waveform is weakened
and the comrnand ¢an not be recejvad
normally.

Check whether there are any distortion or
crack on the output waveform from the
external command device or not.

{can nat be expected.  Check the external

When there are any distortion or crack op
the cutput waveform, normal operation

command device again.

Check whether the

" |capacity correspond to

the load is selected or not,

Check whether the load inertia is

extremely large or not.

Adjust the user parameter

No.03 : "Speed loop gain", user
parameter

No.04 : "Speed loop integration time
constant” and user parameter

No.20 : "position loop gain®,

In case of the value is beyond the
adjustable range, take proper action, for
example, lower the Icad inertia, increase
the capacity of the motor and so on.

Check whether the friction load is
extremely high or not.

When the friction load is extremely high,
hunting (2 kind of starting phenomenan)
may cccur around the stopping position.
Though this phenomenon calms down
when making the speed loop controlled by
proportional control, positioning deviation
will be noticeable at the stopping position.

Check whether the load change is

excassive or pot.

Adjust the user paramster

No.03 : "Speed loop gain", user
patameter

No.04 : "Speed loop integration time
constant” and user parameter

No.20 : "position loap gain”.

In case of the value is beyond the
adjustable range, take proper action, for
exammple, lower the load inertia, increase
the capacity of the motor and so0 oo

Check whether there is some break down
or resonance or not.  Perform check on
the coupling, timing belt, gear and so on.

In case of the rigidity of the coupling is
low, the tension of the timing belt is weak,
back rush sometimes occurs and so on,
phenomenon like resonance sometimes
occurs,  Please remedy the state of the
mechanical system.

Check the signal of the
rotary encoder.

Check whether the shield or the
installation work is proper, and the
peripheral relay and magnet are installed
on tha surge absarber or not.

When the countermeasure against noise
isnt secure, the driver sometimes operates
unexpectedly.

(6
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| Positioning accuracy is wrong|

4805 45 126039 F.31-31

. Check point

Condition to be confirmed

—

Solution

Check whether the same
error always can be get or
not.

Check whether the user parameter No.25
"Numerator of pulse frequency division®
and that of No.26 "Denotminator of pulse
frequency division", are set properly or
not.

When the setting of the pulse frequency
division is different, migration length is
also different. .

Check whether the positioning program
and data of the external devices are set
properly or not, )

Flease set the positioning program and
datz of the external devices properly.

Check whether errars can
be seen frequently in case
of the same driving
conditions or not.

Check whether a relay or a magnet and
the like operates or oot around the driver
ormot. If a relay or a magnet works,
erTor can be seen or not,

Check the countermeasures agaimst nojse.
Checlk whether the following noises
invade or not ; servo on signal, counter
clear signal, cormumand pulse, and rotary
encoder feedback sional, :

Check whether the positioning program
and data of the external devices are set
praperly or not. ]

Please set the positioning program and
data of the external devices properly.

Check whether errars can
be seen irreguraly or not.

Check whether the countermeasures
against noise are taken properly.

Check the countermeasures against noise,
Check whether the following noises invade
01 not ; servo on sigoal, counter clear
signal, conmnand pulse, and rotary encoder
feadback signal.

Check the speed loop is controlled by
proportional eontrol or nat,

Set the user parameter No.04 "Speed loop
integration time constant” to "1000" and
the proportional control will begin. Then
the stopping accuracy will be decreased,

Check whether the intepration time

canstant of the speed loop is too large or
not. '

If the user pararneter No.04 “Speed loop
integration time constant” is too large, it
takes long time before the positioning,

Check whether the position loop gzin is

too small op not.

If the user parameter No.20 "position leop
gain" is too small, it takes long time before
the positioning, ,

- [ The machine datum isat in the Oght position |

Check point Condition to be comfirmed Salution |
Check whether the Is there any wrong operation like Check the wiring of the datum sensor, take
dimenszion of the offset is {chattering of the datum sensar. counfermeasures against noise and replace
usually the same or not. . the datum sensor.
Check whether there is trouble about the [ Perform check on the wiring around the
Z-phase signal of the rotary encoder. rotary encoder,
Check whether the relation of the position | Move the position of the Z-phase of the
of the Z-phase of the datum sepsor and  [rotary encoder to the middle of the
rotary encoder is proper or not. position of the datum sensor.
Is the length of the datum | Does the driver slow down araond the Reduce the speed of returning to the
sensar enough, ? origin ? machine datum or lengthen the datum
SENsOr.
Check whether noise Check whether the shield or the Take proper measures so that noise doesn
invade to the Z-phase of |installation work is proper, and the invade to the signal of the rotary encoder,
the rotary encoder or not. | peripheral relay and magnet are installed -
on the surgre zbsorber or not.
Is the waveform of the rotary encoder In case where the waveform is abaormal
‘|normal 7 even if you take the counter-measures
against naise, there is a possibility that the
rotary encoder itself has some rouble,
Check whether chattering {Is there any trauble in the datum sensar 7 Try to replace the datum sensor.,
oc wrong operation of the | Check whesher the power supply of the | Check the wiring of the datum Sensor.
datum sensar or not. datum sensor is surely supplied and noise
invades to the signal or not.

TOTAL P.31



