AC Servo Driver

MSDxEX Series

Operation Manual
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{Figure shows MSDQ13PIE.)

Thank vou very much for vour purchasing our Panasonic Digital AC Servo Driver:

WSh % EX Series.

Though ihe operating procedures and operating methods are not so difficult, wrong
operation might cause accidents no one expects, the service life of the driver
might be shorten and the performance might be declined. So never fail to read this
operation manual thoroughly before you use it in order to use it properly and use
i1 as long as possible,

Pleuse keep this manoal carefully for later use.

Mlease e sure (o deliver this manual (o an end user.

This manual js subjecl Lo change for improvement of contents.




Precautions in Handling
1t Safely

efore nstalling. operating, maintaining and checking Lhis driver. be sure Lo read
this operalion manual and all of other allached documents thoroughly. in order o use it
properiy., .
In addition. before using it. il is also necessary Lo become skillful in operating il and
to learn all of the knovledge of this equipment, various information about safety and all
of the precaulions required.

In this operation manual, caulions to keep safety are ranked "DANGER” and "CAUTION".

.................................................................................................................................

& DANGER

In case of making mistakes when operating or handling it, :
dangerous conditions can cause then these conditions might kill
persons or persons might be seriously injured. !

[A CAUTION - §

; : In case of making mistakes when operating or handling it.

: dangerous conditions can cause then injury of wedium or slight
level cause to persons or only damages on materials can be
caused.

§ Besides, although contents included in {ACAUTION| can result in quite serious
: damages or accident., according to the condition. Then be sure to follow the contents in
. both cases.

1. General Comments

& DANGER

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

I. Mever touch anywhere inside the driver. It might cause an electric shock.

Be sure to ground the earth cable of the driver and motor in order to avoid an

electric shock.

3. Be sure to cutl the pover off and confirm that the LED to indicate that the
pover is off, before moving (installing ). wiring, maintaining and checking
Lhe driver in order (o avoid an electric shock.

o




& DANGER

4. Do not damage the cable. give an excessive stress on it and pul an heavy
thing on it or not to be caught in somelhing in order lo avoid an electric
shock. :

3. Dburing operating the driver. never Lo touch the rotating section of the
motor Lo prevent from being injured.

A CAUTION

. The models of the motor and the driver should be matched vhen using.
There is a possibility of a fire.

2. Xever use the driver, around the place where water splash. corrosive
atmosphere, atmosphere of combustible ‘gas and near an inframable thing.
There 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 a possibility of being burned.

1. ¥hile the pover is on or after a vhile when the pover is off, do not touch
the radiator, the regenerative resistor and the motor, since they become
very hot.

There is a possibility of being burned.
2. Storage
Q PROHIBITION.
I. Do not store in the place where vater, splash, harmful gas and liquid are.
O OBLIGATION

. Store the driver in the place where it isn't exposed to the sunshine directly
and where belween the specific range of the humidity.

2. In casc of the lime of the slorage is quite long, please contact the store

vou bought it or the reference written in this manual.

o
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Carrying

" A CAUTION

Yhile carrving il do nol have the cables and (he axes of the motor.
There is a possibilily of being injured.

@ OBLIGATION

1.

Over-stacking of the products can cause to fall to pieces. Then stack the
products according to Lhe inslruction.

4.

Installation

(]

=

A CAUTION

Do not ascend the driver and put heavy things.
There is a possibility of being injured.

Do 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 between the body and the inside of the control pane] and those
between other equipments should be kept as specified.
There is a possibility of a fire.

Do not give a strong shock.
Abnormal operation might occur then there is a possibhility of being injured.

Do the installation work properly according to the output power and the weight
of the hody.

There is a possibility of being injured.

install the driver to the incombustible material like metal.
There is a possibility of a fire.




Wiring

A CAUTION

The wiring should be performed properly and ceriainly.
There is a possibilily of getting an electiric shock, an injury and a fire.

Control, Operation

AN CAUTION

(AN

The molor is not equipped with a protection device. An over-current

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

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

Check that the specification of the pover supply is normal.
There is a possibility of getting an electric shock. an injury and a fire.

After performing the test working with the motor fixed to check the operation
vithout the mechanical systems. install it to the driver.
There is a possibility of being injured.

Since the retaining brake is equipped for retaining the position of the machine.
do not use it to obtain the security of the machine itself.
There is a possibility of being injured.

Never perform extreme adjustments.and changes. If you do so, the operation
become so unstable.
"There is a possibility of being injured.

Iin case of the emergency occurs. first remove the cause then secure the safety
then reset the alarm. After this start the machine again. '
There is a possibility of being injured.

Immediately after a short power failure, it is possible that the machine
sometimes restart suddenly. So do not get near the machine in such a case.
(Even vhen vou restart the machine, design the machine so that the security for
the human being can be oblained. )

There is a possibility of being injured.




QO PROHIBITION

.o Since the brake equipped with the motor is for the retainment, do nol npse

it Tor usuval control.

O OBLIGATION

I, Install an emergency stop circuit outside the machine so that the operation

can be slopped immediately and shut ihe power supply.

Ea

7. Maintenance and Chec¢ck

A CAUTION

The capacity of the condenser of the pover supply line will lower 0W1ng to

the degradation. Then, in order to avoid the secondly-accident caused by some
trouble, we recommend replacement of it each 5 years.

© PROHIBITION

¥hen the overhaul is required, be sure to be performed by our company.

8. Scrapping

A CAUTION

. In case of throw away the driver, treat it as an industrial waste.

leanings of the other signs used in this operation manual

®: Things Lthat vou shouid not do. - 0: Things that you‘should do.
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i—1 After opening the package

1. Before

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

If vou find any damage, please contact to your dealer/distributor

Foildwing shows how Lo read the model No. and its symbols;

1 2 3 4 5 6 7 8 o
NEEOEEDEDE

AC Servo driver | -]:_Succeeding series (A~1)
4 YSD series e.g. E — English version
\ Design sequence (1,2,3~)
Qutput of the Rotary encoder spec
applicable motor e. g. :P—Incremental 2500P/r
e.g.: 3A —  30¥ 4-lead-vwires
5F¢ — 50%
02 — 200% Power source specs.
; i e.g.:i—1¢ 100V
04 400% ' 3—3¢ 200V
1-2 Confirmation of the applicable motor

This driver is designed to be used with Panasonic AC servo motor. Please refer to the
folloving table for the correct combination of the driver and the motor., and make sure
thal Lhe number of the encoder pulses matches each other.

Yodel Yo. SugFix “Applicable motor

of driver ldriver Sﬁg?es Mlodel No. Rategwgutput Input(¥?ltage Rated cycle]Encoder pulses
MSD3AIPIE A NSM3AZPIA 30 100/200

MSDBAIPIE A MSMBAZPLA 50 106/200

\SDOVIPIE B HSMO11PIA 100 100

MSDOZIPIE C HSHOZ21P1A 200 100

MSD3A3PIE A SN [USM3AZPIA 30 100/200 3000r/min 2500P/r
MSDHAJPLE A NSH5AZPIA 50 100/200

MSDOY3PIE A MSMO12P1A 100 200

MSDO23PIE B NSHO22P 1A 200 200

NSDO43PIE C NSHO42P14A 400 200

Please refer to section 1. "Dimensions” for the suffix.



1 =3 Aftcr Opening the Package

The fallovwing things are required when you use this AC Servo Driver properly.

Cable Tor inlerface (option)

é%§§9 Connector cable kit for RS-232C Connection
Controller sequencer & {option) .
or like 'ﬁ 0s
) Bach of the user should buy it

at a store.

= _ ‘ RJH 1]:[HL
Q ‘ 1
; ~ B [

\ TT Lo Gonmoniihg Fersoml compiter Software for
Power 0 the pover for setting the commpunication
parameter control :

* supply supply of the
drgzeg’(option) (Each of the user

‘Rejay cable for the shoqld buy it
encoder (option)  Relav cable for at a store.)
the motor (option)

PANATERN (option)

The following things can be purchased optionally. See Section I2 "Optional Parts”(p.45)
in detail.
% Relay cable for the motor
* Relay cable for the encoder
Relay cable for interface
Connector kit for connecting the power supply of the driver /Note 1
Connector cable kit for RS-232C Connection /Note 2
Softwvare for communication control : PANATERM /Note 2

L

Picase prepare the following things by yourself. See Section § "Communicating
Function™ (p.42) in detail.

* Personal computer for setting the parameter

% 08

Note 1) ¥e do not prepare the cable for connecting to the pover supply of the driver.
Please prepare it by vourself. '

Mote 23 This option can use only for the driver of our company. Then it can not be
bought off the shelf at every store. Please contact our company to buy it.




2. Appearance and Name s

of BEach Part

Wounting section (See Section 3-4 (p.12] and Section 1l [p.44])

Radiator (letal flame)

Displav LED (See Section 5-5 [p.28])

Connector SER (See Section 4-1-5 [p.201):

For connecting to the personal computer. \\\\\
Connector | F (See Section 4-1-3 {p.17]): AN
Required for connection various sigpals BN B J:E
when Lhe user needs. ] :EE
Connector SIG (See Section 4-1-4 [p.19]): '”n
For connecting to the rotary encoder. N i%i

n{‘
Connector POFER (See Section 4-1-1 [p.14]) jﬁ?
R.S.T.: Input power supply ‘\\\ ;kz
P.B. : Terminals for additional E@

regenerative resisters §gh

E. : Grounding By

od)
Connector MOTOR (See Section 4-1-1 [p.141) T
L.V.¥.: For motor connection A

L. : Grounding

Panc! surlace




3.

3-1

Caution

Caution for Safety

The folloving ilems should be observed. since Lhere is possibilily of an electric shock
or being injured. :

iy

(2}

(3>

(4
{5
(6)
(7
(8

(9)

(10

1)
(12)
(13
(14)
(19
(163
amn

(18

Even when the servo motor is off, do not touch terminals of the connector MOTOR
(U, V. ¥) while the power is on or immediately after the power is Llurned off,
because these terminals are still charged with high voltage.

Since a high frequency switching current runs through the servo motor, the
grounding Lerminal (B) of the conneclor pover and the grounding termina! (E) of
the connector HOTOR should be ground together without fail. Also Ground the
machine as well. Ye recommend you the third grounding (with 100Q or less,
@1.6mm or more) for prcvention of an electric shock and malfunction.

In case of moving, wiring, maintaining and checking, please turn off the power
and confirm the display of LED surely before doing these works. Besides, when
vou vant to touch cach terminals of the connector, please utterly turn off the
input of the power supply.outside the driver and wait for 5 minutes and more.

The cable should not be damaged, applied excessive stress, put heavy things on
i1t and held between something.

¥hile operating. never touch the rotating section of the motor.

The motor and ihe driver should be used according to the specified combination.
Never install the driver in the place where there is a lot of dust, water, oil
and abrasive liquid splash, corrosive gas and flammable gas are generated and
near combustible materials,

Please install it where vibration (0.5G or less) and shock are not applied.

Avoid vsing it continuously at the resonance point.

¥hile the pover is on, do not touch the driver, the motor and the peripheral
devices because their temperature is very high. Especially when the regenerative
circuvit is used, regenerative resistance sometimes become extremely high, do not
touch it. :

After for a while vhen the power is turn off, temperature of radiator of the
driver. the regenerative resistor and the motor sometimes become very high, do
not touch them. ) '

thile the pover is on, in order to avoid to get injury owing to rare malfunction,
never get near to the motor or machines runm by the motor.

Yhen vou leave it for a long time without using, be sure fo turn off the power.
In case of connecling vire to the power supply, be sure to use an overcurrent
protective system (no fuse breaker) according to the Section 4-1-1 "Yiring to
the Connector POYER and Connector MOTOR™ (p. 14).

No protective system is not equipped vith the motor. ' Install an overcurrent
protective device, an earth leakage braker and a femperature over-rise protector
and emergency slop system.

Check that the specification of the power supply is normal.

In case of the trial operation, check the operation of the motor fixing the
motor and separating i1t from the mechanical system then install it in the machine.
Since Lhe brake equipped wilh the motor is for retaining, do nol use il as a shul-
do¥n device to secure the safety of the machine itself and ordinary brake control.
Never perform extreme adjustments and changes. If you do so, the operation
become so unstable. -

In case of the emergency occurs., first remove the cause then secure the safety
then reset the alarm. After this start the machine again.

Immediately after a short pover failure, it is possible that the machine
sometimes 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.)




Install an emergency stop circuit outside the machine so that the operation can
be stopped immediately and shut the power supply.

This product is designed and manufactured through the highest quality control.
flovever. unexpectedly higher external noise or application of high static
electricity, or wrong wiring, emergency trouble of the parts and terminal wiring
may cause wrong operation. Then please pay extra attention for the safety of
your machine.

This driver sometimes can not use in the usage which the regenerative energy is

N exlremely high.
(22) In case of the load inertia is extremely high. overcurrent trouble sometimes may
. occur while reduction, even if you connect a regenerative resister to this.
- (23) Yhen the rising and falling axis falls then regenerative energy returns
continuously, overcurrent trouble may occur even if a regenerative resister
{option).
3-2 Cautions for Storage
) t1) Bo not slore Lhe driver in the place where rain and water splash, harmful gas
4 and liquid are usually used.
(2) Store the driver in the place where direct sunshine falls and store it between
the specified temperature and humidity.
(3) When you stored it for a long time, contact the store you buy it or the reference
written in this manual.
3—3 Cautions for Carriage
1) Yhen you carry the driver, never touch the cable and the motor.
(2) Over-stacking of the products can cause knocking over them. Then Stack products
according to the instruction. .
3—4 Cautions for Installation
£1) Do not ascend on the driver and put heavy things on it.
{2) Do not cover the inlet and outlet hole and be careful not to intake foreign things
(3) This driver should be installed vertically. Be sure to observe the installing
direction. .
(4) Please take proper action against radiation of heat. Radiation in the controller

of the servo driver and heat the current of the motor caused by the operation of
the motor is added. If you use the driver with installed in the cover up control
box. the temperature in the control box sometimes rise extraordinary. Then, in
case of running it with installed in the control box. please take proper action
Lo cool down the Lemperature around the driver should be lower than the maximum
ambient temperature.

Besides, observe the specified distance between the body and the inside of the
conlrol panel and the other devices.

Amhient Temperature of the Servo Driver

The life time of the driver is greatly affected
by Lhe ambient temperature. Check that the ambient
temperature al ihe point from S5cm from the driver S5cm @ <>PriverF¥—> @ H¢m
is not exceed the maximum ambient temperature. : j:

Scm

- 12 -




th)

(6)

P
{8

)
(10>

Avoid to install it ncar a healing material. That is. never install near a
heater. a large-sized coiling resister and so on. ¥hen it is impossible
oving Lo the packaging or installation, install a heat shutter panel
between the servo driver and the heating material in order to be affected
by the heating material.

This driver isn’t designed for water resistance structure. Do not use it
outside.

Do not apply strong shock.

Perform installation work properly for the output power and the weight of the
hody. )

Install on Lhe incombuslible material Jike metal.

In case of using registration circuit, the temperature of the registration
circuit sometimes become extremely high. Then install the driver not to
louch Lhe circuil during operation. In addition, take proper action to
cool down Lhe degencration circuit.

Cautions for Maintenance and Check

The capacity of the condenser of the power supply line lower owing to degradation.
In order to prevent the secondly trouble caused by a breakdown.

¥hen overhaul is required, be sure to be performed our company.

_13_




4. Wiring
4 - Caution on Wiring A

4-1-1 Wiring to Connector POWER,
Connecltor MOTOR

(1> Perform wiring properly according to the example of Fig.4-1 "Example of ¥iring to
Connector POXER, Connector MOTOR”.

{2) As Tor the wiring cquipment, wires to be used and so on, please refer to Section
4-2 "Selection of ¥iring Equipment” (p.20)

(3> Apply the voltage of the power supply as shown in the name plate.

(4) Please avoid reverse connection between the terminal of Connector POYER (R.S.T) and
those of Connector MOTOR (U, V, ¥).

(5) Please avoid grounding the terminals of Connector MOTOR (U, V,¥), or shortening them
each other.

(6) Please connecl anything to the terminal of Connector PO¥ER (P.B) normally.

Also. do not touch these terminals (P.B). since high voltage is applied. In case of
using vhere regenerative energy absorbing ability is insufficient, please use a
regenerative resistor (option : DYOP(320).

In detail, refer to Section 4-1-2 "Usage of Regenerative Resistor”.

(7> The rotating direction of the AC servo motor can not be changed by exchanging 3-phase
like an induction motor. Connect wires as shown in Fig 4-1,

(8) Be sure to ground the grounding terminal of connector MOTOR (E) and the grounding
terminal of connector POYER (E) together with the grounding terminal of the noise
filter at the same point. In addition, we recommend you to ground your machine
ilsclf. DPlease ground vith ground resistance of 160 or less and @ 1.6mm
{grounding of the third rank).

{9} V¥hen vou use a magnetic connector, relay, coil, or motor with brake, please install
a surge absorbing circuit between coils or connectors or brake windings.

(10" Please install non-fuse breaker and shut off the power externally of the driver in
casc ol emergency.  In case of using an carlh leakage breaker, use thal performed
counterpeasures for high frequency as a brake "for inverter”, Besides, no sudden
prevenling circuit of the condenser is not added to the power supply circuit of the
driver.

(11} Please install a noise filter in order to reduce radio noise and to prevent any
mal funciion.

(Example : LF-200 or 300 series by Tokin inc.)

Alter wiring is linmished, ensure that there is no wrong wiring again before turning

on the power. : R

4--1 2 Usage of Regenerative Resistance

(1) Be sure to use our regenerative resistance (option : DVOP0820). Never use other
regenerative resistance,

(21 The regencrative power which can he absorbed using regencrative resistor is as shown
helow,

Lo citme of 200V specification
(Regencrative vollage)® . 380°

Regenerative resistance value 120 oLk

Sudden regeneralive pover

Mverage regencralive power = Sudden regenerative power x Maximum regenerative duty
1.2k¥ x 1.8% = 21.8%



# in case of 108V specification

. {Regenerative voltage)? 190° )
Sudden regenerative power = = = {i. 6kY¥
l & ! hower Regenerative resistance value 120

Average regeneralive power = Sudden regenerative power x Maximum regenerative duty
= 0.6kY¥ x 1.8% = 0.8y

As for the maximum continuous turning ON time is 2 seconds in both cases:
" 200V specification and 100V specification.

(3Y Even if you use the oplional regenerative resistance., this can not be used in the
casc Lhat the absorbing capacity of the regenerative energy is insufficient.
In such a case, please reduce the regenerative energy by reducing the inertia of
the load or by reducing the maximum speed and the adjustable speed.

(4) The rire between the driver and the regenerative resistance should be as short as
possible (50cm or less). _

(5) The wiring of the regenerative resistor should be performed securely, according to
Fig. 4-1 "Example of ¥iring to Connector PO¥ER and Connector HOTOR".

_15_




ON O

O—e—0 | 0——e-(MCcro—

MC
*—oO T e

: =—__ Surge absarber

FF

{

MC 1

Stngle phase 100V z 1
or Three-phase 200V 5 Ij;éj__J 9] R
(different according —0—&;‘&0—# 8 s
to the model) L
29 0e o] T
Regeneralive s P
resistor
———— 3 B
& - 1 E M
4}- 5557—-10R -7
- {MOLEX)
5557-06R
o e (MOLEX)
( Red ; .
Vhite or vellow 5 p »
Black
3 6 W
_Green 4 3| e le
| ’
] .
I:{_\lntorl 172159-1
: (AMP Japan)
172167—-1

fnside of the driver
Inpul poswer supply

Conncctor POVER

56569 —10A2

(MOLEX)
5569-06A2

" (MOLEX)

Connection with the motor -
Connector MOTOR

Frame ground

(AMP Japan)

~{|miw! |

T~ Green notor-line through relay connecior

+ Black motor line through relay connector

~ Red motor line through relay connector

Fhite or vellox motor line through relay conpector

Fig. 4-1 Example of ¥iring to Connector POWER and Connector MOTCR
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2

(3

(42

(5)

(6)

(7

(&

-3 Wiring to Connector

Picasce make wiring per Fig. 4-2.

I /F

Please prepare a pover supply for a control signal with DC12-24Y, used for external
control connected between COM + and COM -.

Please shorten the wiring of the driver and other equipment as much as possible

(3 m or shorter).

Please separate this wiring from the power lines (RS, T. U. V, ¥, E). as much as

possible (30 cm or more).

Please avoid passing both wires into the same duct or binding them together.

This may cause malfunction.

Plcase do not apply more than DC 24V, 50mA. to each terminal of the control output

(ALM, COIN), or avoid applying reverse polarity.

This may cause damage to the driver.

If vou directly drive a relay with the control output terminals, please instali a
diode in parallel with the relay as Fig. 4-2 shows.
or install it in reverse direction. this may cause damage to the driver.

If you do not install a diode.

As per Fig. 2, please use shielded. twisted pair wires for a signal lipe of I/F
(analog command input, command pulse input, feed-back
Please ground the shield to the 14-pin (GND) of the driver.

(The shield of other equipment normally open. )

pulse output of the encoder etc. ).

Connect nothing to the free pin of the connector I/F (15, 16, 17, 18).

In addition, never short each other.

- 17 -




Driver
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input L .
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counler clear .
. Select Lhe 2nd goin
Gain control _—-_(N_Suicct the 2nd 5 |GAIN
Division’ mulliplication
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conlro ' Inhibit at S¥ open
C\\'hr?tation O B 7({cwL
inhibit - )
Inkibit at SY apen
CC¥ rotation  |——@-O— - 8 |cowt
inhibit Servo alarm output S8 PA MAX -
J $ 9 |ALM
vBC o .
| Pos o
I12“24V sitioning en R 101G0 1IN
AN26LSS2 or equivalent Shielded vire| | 5| ©OM~
Fy T
*—— 19loz+
2 ST ()
i 20{0Z~—
i Z(-p!wsc ) ; 141GND
open_callector oulput h
2 bl ] — 21]cz
AN26L831 or equivalent h‘!ilj,cd wire,
C¥_pulse input T (A) 22| CW+
— 23]cw-
CC¥ pulse input } — () 24| CoW+
1y 25{CCW~
Speed monit
peed monitor (zout 4.7%0) 11lsp
Torque mon:tor
q $LOT (Zout 4,702} : 12| (™
A 26/ FaG

Fig. 4-2 Example of wiring to connector CN I/F

Receptacle on driver side

Applicable plug on user side

Hanufacturer
Connector mark Product No. Part name Product No.
1 Plug 10126-3000VE  ** .
cNlr 10226-52A2]L Sumitomo 3M, Ltd.
26-52 Shell 10326-52A0-008*2

¥l

Parts equivalent to product number above made by other manufacturers may be used
for receptacle and plug.
Plug and shell kit should -be used ithose having the above produci number or

cquivalents having the above product number and produced by other manufacturer.
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] ! Wiring to Connecctor S$1C

the Tor Lhe encoder cable, use a slranded vire haviag corc of 0.18mm* or above., a (visted

patr of wire having overall shield.
“20 The Tength of the cabie must be within 20m max. ¥Yhen wiring is Jong., we recommend

double wiring in order to reduce influence by vollage fall for 5V (3. 4 pin) and
o] 2 pind pover supply.
Be sure Lo connect Lhe shield on driver side of a relay cable Lo pin 14 (FG) of SIC.
Connecl the shield on motor side of a relay cable to the shield of a shielded wire
coming Trom the encoder (pin 6 of relay conneclor).
«1v Separate the wires lo power line (R, S. T. U, V. ¥. and E) as far as possible (more

than 30cm ).

o not Icad them through Lhe same duct nor tie them togcther.

€3+ Do not conneet anything to wnused terminals of CN 816 (pins 5. 6, 7. 8. 9. 10, 13).

Relay connector

.~
721 =1 172160=1 10! 4—~3000VE 10214524241

(4P Japan) (AYP Japan) (31 /(3;9
(vith motor) . .
S Shielded vire - .-
Shielded wire 8.~ ' eemmmemaaes !‘ / ov
(— L s 4 1 tjov -]
E : 4 —¢ : : §
4 : : : : X: .2 oV e E
P b : 3sv z
' . o M o
. N o o ' M J o
: : 1 M hd 4 5 V
: : : : +5V
) 1 2 : : 1 1] RX | Connector
AR : i — 5 8ia
S I 3 '~.r _______ = 12 RX
.t;__f——“——-—l 41 FG

dotor side Connection cable (option) Driver side

5 .

:[ fotor ’ _ : . .-
|
|

v

Fig. 4-3 Example of wiring to connector CN SIG

Receptlacle on driver side Applicable plug on user side
- Manufacturer
Connectlor mark] Product No. Part name Product No,
Plug . 10114-30000VE** )
C\N SIG 10214-52A2] L+ Sumitomo 3M, Ltd.
Shell 10314-52A0-008"*

¥ Parts equivalent Lo product number above made by other manufacturers may be used
for receptacle and plug.

2 Plug and shell kit should be used those having the above product number or
cquivalents having Lhe above product number and produced by other manulaciurer.
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4 1 5 Wiring to Connector SER
(1) ¥ith a personal computer designated in section 9-1-1 (P.42), vou can operate this
driver with the following functions;
% Setting change of each parameter
Contro] siate reference
Error condition reference
Error record reflerence
Automatic gain tunming
¥aveform graphic function
Saving loading of the parameter data

(27 ’lease use the optional connecting cable between the driver and the computer.
As Tor the oplional cable, refer to Section 12-4 "RS-232 C Connector Cable Kit™ {(p. 48).

4—-2 Selection of a wiring equipment
Applicable motor [Power No-fuse Recommended |Electromagnetic |Main circuit
consumption| breaker noise switch vire diameter
(At rated |(Rated cur- |filter (Composition of |¢(R.S.T.U, V.¥,
Series|Vollage|OQutput{lower) rent) [Note] | (Note] 2| contact) [Note]l| E)
. . P BBP2-10 Y BMFG1041 .
50%1 0.3kVA CLO) LF-210 (4a) 0. 75mm
. BBP2-15 _ BMF61041 .
100% [00%| 0.4kVA (150 LF-215 (4a) 0. 75mm
BBP2-15 _ BUFG1G41 .
200%| 0.5kVA (154 LF-215 (4a) 0. 75mm
MSy
. BBP3-5 _ BUF61042 .
100%} 0. 3kVA (54) LF-305 (42) 0. Tomm
; i BBP3-18 _ BMF61042 2
2007 200W} 0.5kVA (104) LF-310 (42) 0. T5mm
; BBP3-10 ~ BMF61042 2
400%] 0.9kVA (108) LF-31¢0 (43) 0. T9mm
1. The product number of no-fuse breaker and electromagnetic switch belongs to

Vatsushita Electric ¥orks, LTD.
The product number of noise filter belongs to Tokin, LTD.

o] 2.
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Function

Input/Qutput

I1/F)

signal (Connector

Note) 1

Type

Title

Symbol

Pin

No.

Contents/function

Structure
of
circuit

Control
signal
povwer
supply

Control
signal
pover
supply

COM 4

COM-

13

[OJ Connect (+) of the control signal power
supply (12~24V) to the COM+ (] pin). and (-)
to the COM- (13 pin).

] Prepare a control signal power supply at your
side.

(J Capacity varies depending on a composition of
the control output circuit. :
Allov extra capacity. (200mA or more)

Control

Servo-ON
input

SRV-ON

{3 ‘¥hen you connect to COH- of the control
signal pover supply, dynamic brake will be
released and the driver turns to “Servo-ON".

[J ¥hen you open the connection to COM, the
driver changes to the servo off condition,
then perform the operation when user
parameter No.1 E is set the "sequence with
servo off”,

I ¥hen you shift from "Servo-OFF" to
"Servo-ON", make sure that the motor
is at stop.

Turn on/turn off the power at
“Servo-0FF" status in order to avoid
transitional trouble.

Allow 120 ms or more before input
the command (speed/pulse etc.) after
shifting to "Servo-ON".

(Note] 2.
[Hote] 3. -

i-1

input

Alarm
clear
input

A-CLR

[0 You can clear the alarm status when you
connect to COM-, and you can return to the
normal run.

0] At the same time, the deviation counter will
be cleared.

You cannot clear the overload (OL),
overcurrent (0C), encoder error (ST) and
system error, parameter error, CPU error
and DSP error with this input.

In order to clear the above, please
remove the error factor first, then turn
off/on the power.

i-1

Counloer
clear
input

ClL,

0O Tf you connect to COM of the power supply
of the contlrolling signal vill be cleared
and the setting of the deviation counter
and the Tcedback pulse input from Lhe
encader e forbldden,

As for this input, owing to the user
parameter No.19 "Counter clear input mode”,
the clear setting can be selected "edge or
level”. As for the setting refer to
Section 8-2 "Details of User Parameter”
(p. 37).

i-1

Note 1) As for the details of the structure

"Structure of Input/Output Circuit® (p.24).

- 21 -
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Notes |

Pin Structure
Type Title Symbol Contents/function of
No circuit
] ¥hen you set user parameter No.33 "the
Gain Second Gain Operation Setting” to "2" then
switching | GAIN 5 connect the signal power supply for control, i-1
input COM-, each gain will be changed to various
second gains set by user paramseter No.30~32.
(0 If you connect the power supply of the
Command control signal, COM-, the value of the
circuit DIV 8 numerator of pulse frequency division will i-1
switching be changed to the value set by the user
input parameter No. 35 : the sccond numerator of
pulse frequency division.
[.] 1n case ol & lincar drive, connect Lo Lhe
limit S¥ in C¥ direction (viewed from Lhe
Control motor shaft), and close this limit in case of
input a normal run.
C¥ [f the S¥ becomes open exceeding the limit,
rotation _ no C¥ torque will be generated.
inhibit C¥L 7 |0 ¥hen you do not use the limit S¥, please mask| i-2
input this input through the parameter (refer to
section 9-2 (10))., or connect between (-) at
any time.
[J You can activate a dynamic brake with this
input. Refer to section 5-3 "Dynamic brake”
(P.25) for a detail.
CC¥ rotati|n (J You can prohibit a generation of CC¥ torque.
inhibit CC¥L 8 Refer to the above "CY rotation imhibit i-2
input input” for the function and composition.
Servo- 7] Transistor turns off when the driver detects
alarm ALM g the error and activates the protective 0-1
Control|output Tfunction.
output
Position- [] Yhen the reserved pulse amount of the
ing end COIN | 10 deviation counter gets within the positioning| o-1
signal end range which you set through the parameter
output No. 22, transistor turns on.
[] The driver outputs voltage in proportion to
the rotating speed of the motor. As for the
SP 11 relation betveen the monitor voltage and the
rotating speed, refer to Fig.5-1-1.
[ You can set 2 types of full scale value of
Speed the monitor voltage, be means of user
monitor parameter No. 08, "Selection of Speed Monitor Ao-1
Analog | signal Gain”.
signal GND 14 User parameter 08!Monitor full scale (0-5V)
output 4095 [r/min]
I 8191 [r/min]
] Output impedance : 4.7 Q
(O The driver outputs voltage in proportion to’
Torque N 12 the generated torque of the motor., As for
monitor the relation between the noniter voltage and Ao-1
signal the generated torque, refer to Fig. 5-1-2.
GKD 14 ][3 Output impedance ; 4.7
Note 1) As for the details of the structure of the circuit. refer to Section §-2

"Structure of Input/Qutput

Circuit” (p. 24).
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Note) 1

Pin Structure
Type Title Symbol Contents/function of
No. circuit
C¥ pulse CY+ 29 |r7 It is input of the command pulse and it is
Pulse Joutput received by the high speed photocapra IC Di-i
row CE- 23 at the driver side.
command 1 Input impedance : 220
input |CCY¥ pulse | CC¥+ | 24
input Di-1
CC¥- | 25
zZ- 07+ 19 |7 Regenerate the Z-phase from the Z information
P |phase . received from the 4-lead-wire encoder and the
fncoderiu of|oulput position information then different output Do-1
pulse |1 v 0Z- 20 from the line driver (AM26LS31 and the
output {s t equivalent). (Note 2)
e p --------—--v---------—------y-----‘- --------------------------------------------------------------
ulz- CZ 21 {0 Output from the open collector of the
t|phase regenerated Z-phase signal regarding the Do-2
output signal GND as common.
Signal GND 14
ground
Frame FG 96 {1 It is connected with metal frame equipped
ground with the body of the driver.

Note .

Note

1) As for the details of the structure of the circuit, refer to Section 5-2
"Structure of Input/Output Circuit” (p.24).

9) Between the Z-phase output of the driver and the reference signal of the encoder
(Z-phase output), delay of 90us will be generated.
As for the Z-phase output of the driver signal open collector output (CZ).
the output transistor is turned ON, between the CZ as shown in the following

Fig.

Z-phase of Encoder
Yax 80 us CZ

%—phase of‘Dr§ver 0Z+

(vl I3 A [

regeneration 07 L_J
iyl Selection of speed monitor gain
Vi [ '"0“ l“!"
5 __________________ : _______ L - i)
Monitor : H : ;
voltage About : ; ;
- ) R —— F
1 L)

0
, 8191 4095 0 4095 8191 [r/min]
C¥< Rotating speed —CC¥
Fig. 5-1-1 Relation between the Speed Monitor Voltage and the Rotating Speed

N ' '
§ frmmmmmmmmmmmmeeeon R - 1
Monitor 3 E
voltage About ! '
{¥] P2 ) N e bt~ T eomm oo o
0 d '
409.5 0 409.5 (%]

C¥<— Generated torque —CCV
Fig. 5-1-2 Relation between the Torque Monitor Voltage and the Generated Torque
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|

<3

of

2 Structurc

Input,/OQutput Circuit

Conlralling input 1 i ]

Conlrolling input 2 1-2

Controlling output o-1

Analopue signal output Ao-I

2@
COMEE)

Voe
12~24V

Note) In order to protect the relay,
install a dioder as shown in the
figure.

Digital signal output 1 Do-1

Pulse train signal input Di-]

. ﬁ%\Equivaleﬁ1 as AM26LS3I

Digital signal output 2 Do-2

f;]VDD 30V MAX

*“{]}Z
15mA MAX
GND

In case of line driver
HAX 500kpps

[n case of open collector

- ¥p-1.5
5 [0mA
R+220
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5—3 Dynamic brake

HSD*EX Series have built-in dynamic brake for emergency stop. The dynamic brake will be
activated in the following cascs;
(1) when you turn off the main power,
(2> when you turn the driver to "Servo-OFF",
(3) vwhen a protective function is activated,
(4) during deceleration, when the limit SVY, connected to "C¥ rotation inhibit input
(C¥L)" of the Connector I/F is turned to "open” vhile the motor is running
at CW,
(5) during deccleration. when the limit S¥, connected to "CCY rotation inshibit input
(CCYL)" of the Connector I/F is turned to "open” while the motor is running
at CCY.

. In case of the above (4) and (5), you can select vhether or not to activate the
dynamic brake through the following parameter No. 5.
{Refer to scction 8-2 "Detail of user parameter” (P, 37)
Sequence in case of rotation inhibit input : Parameter No.0A
Sequence in case of the alarm occurs : Parameter No. ID
Sequence in case of the servo OFF : Parameter No. |E

2. The dynamic brake is rated for a short duration. Use this only for emergency.
Avoid a frequent repetition of "Servo-ON/OFF".
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Hh—4

1]

Auto—gain tuning

4 -1 OQOutline of auto-gain tuning

The driver selecls Lhe most proper gain aulomatically. by presuming the foad inertia
from the required torque when you drive the motor.

5-—4—2 Applicable range
5-4-3 Cautions

(1) In case of performing auto-gain tuning, as for gain switching input (GAIN) and
command circuit switching input (PIV), please set the first gain and the first
numerator of pulse frequency division is selected.

(2) During the automatic gain tuning operation, you can expect the motor output torque
up to the max. set through the parameter No. 06 and C¥ & CCY rotation inhibit
input becomes inactive.

(8) Depending on the condition of the load, the driver sometimes may enter an
oscillation. Please pay extra attention for the safety. Yhen the oscillation
occurs, turn off the power immediately or turn off the servo.

(4) ¥hen any malfunctions occur during the automatic gain tuning operation, turn off
the power or turn Lo "Servo-0ff" immcdiately.

(5) When load inertia cannot be estimated although automatic gain tuning is performed,

gain remains unchanged as a value before tuning.
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5 —4 -4 Aulo—-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 CCY and 2 revolutions to CY 2 times. Take this process
as one cycle, and repeat max. 5 cycles.

(3) Operation acceleration ¥ill be increased by double from the 3rd. cycle onvard.
Depending on the state of load, there may be some cases vhen the auto-tuning will
be completed before 5 cycles, or the operation acceleration vill not change.

These are not malfunctions.

.Regarding - the machine-stiffpess: : b
[ This Neo. ‘represents :‘the:st ine;and : = san

- set a higher-value and :higher gain ' 1 s
‘[7] Normally you start setting:with-smal
© O until 'you encounter the oscillationy:

53- 4 -5 How (o operate
(1) Shift the load where no problem to be seen when thc motor rotates 2 revolutions.
(21 inhibit the command.

{(3) Turn to "Servo-ON".
(4) Start up the automatic gain tuning.
(5) ¥rite into EEPROM if no problem to be seen.

If "Alarn”., "Servo-OFF" or "Deviation counter clear” is imputted during the
automatic gain tuning operation, this leads to "Automatic gain tuning error”.
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-5

Protective functions

5—-5-1 OQutline

(1

(2)

MSDEX Series have various protective functions, and the driver trips while an
alarm output signal (ALM) is turmed "off" from *on” when these functions are
activated.

Displaying the conditions

In case of a protective function operates in USD*EX, the error is indicated by
the LED's lighting up or blinking (colors and frequency of blinking) on the
control panel. In addition, the error condition can be checked on the monitor
of the personal computer by using the communication function (Section 9
"Communication Function™ (p. 42)).

(As for the detail, refer to the "Operation Manual of PANATERK® to be attached
the option : DVOP06! (PANATERM).

The display of error conditions of the displaying LED equipped with the body of

- the driver are as follows :

(D When the operation is normal (light up)
Green : Servo ON
Orange : Servo OFF and the servo inside the driver is ready to operate.
@ ¥hen the protective functions work (flashing or lighting up)
% In case of recovery of the error is possible
(It can be cleared A-CLR signal)
Number of f{lashing of the red and orange LEDs indicates the Error No.
(As for the Error Nos.. refer to Section 5-5-2 "Details on Protective
Function™.)
Flashing red ------- the units digit
Flashing orange ----- the tens digit
Example) In case of occurrence of the error No. 14
(overcurrent protection trouble)
The LEDs blinking in line continuously.

0000000000000 e0000 ~
——

‘ Red (4 times)
Orange (Once)

Exceptions) However, errors concerning the encoder can not be cleared by
A-CLR signal.
% In case of the recovery from the error is impossible.
(can not be cleared by A-CLR signal.)

In case of the error protective function shown below works, it is

displayed high speed flashing of the red LED or lighting up of the red

LED.

In case of these cases, turn ON the pover again to reset the error.
System Error Protection
CPY Error Protection
Other Error Protections
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2—5—-2 Detail of protective functions
% According to the error, there are errors whose cause can be recovered (alarm removal)
and those can not be recovered by A-CLR signal.
¥ Causes that can not be recovered, it is necessary to turn ON the power again.

Protective {Error|LED

function code |indi- Content Corrective action
No, cator
'] Voltage at converter |[] Extend deceleration time.
hvervoltage No. cxceeds 400YDC (for Or reduce load inertia.
proteebion 12 Iriwsh| 200¥ woded), or 200¥DC | [Note] This cannatl be applied (o
(lor 100Y wadel), due us¢ regenerulive bruke
to regencralive energy. continuously.
(] Power supply voltage |[J Check if power supply voltage is
drops due to vith in permissible range or not.
Undervol tage No. insluntlancous pover Check vollage drop due Lo fack
proleclion 13 |flush shut off or lack of of power capacity, or rush
power capacity, current at Power-ON. Also
' check open phase of power
supply.

[ Output current of [] Check short of each of motor leads
converter increases (U.V.¥), after shutting off pover.
extraordinarily. [J VYerify insulation resistance

Overcurrent No. betveen motor leads (U.V,¥)
protection 14 |flush and motor ground (E), and check
: any deterioration of insulation
resistance.

O If this protection recurs. even
after checking and turning on pover
again, it represents malfunction.
Shut off power immediately.

[J Driver is uvsed [3 Extend accel. /decel. time or reduce
Overload 16 {No. continuously with load. Or extend capacity motor/
protection flush current which exceeds driver.
ratings.
Detector 17 |No. {0 Hard trouble of the |(J Turn off the power and turn it on
error flush power supply censor again.

is detected.

] Position error pulse |(J Check if motor runs per position

exceeds permissible command pulse or not.
range set through the|[d Check saturation of ocutput torque
‘ parameter No. 23 at torque monitor.
Position No. (Position error limit{[] Set value of parameter No. 06
error limit { 24 |flush setting). "Torque limit” to the max.
protection (300% normally) Verify gain
adjustment.

[J Extend accel. /decel. time or reduce
load, if above check does not show

any error.
Deviation No. Position error pulse O Check as same as above.
counter 29 |flush{exceeds 227=(134217728).

overllow

protection

[J Motor speed exceeds a{[] Check if you input excess speed
limit set through the command or not. Or check imput

Overspeed No. parameter. frequency of command pulse and

protection 26 {flush division/multiplication ratio of
command pulse.

O Check if overshoot occurs at
acceleration due to mis-adjustment
of gain.
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Protective {Error|LED
fupction code [indi- Content Corrective action
No. cator
] Driver trips when Check any errors of S¥, wire, or
Rotation both CY¥ and CC¥ pover supply connected to CK/CCk
inhibit 38 |No. rotation inhibit rotation inhibit input.
input error flush input turns to off, Especially, check start-up delay of
protection interpreting pover supply for control signal
this as an error. (12~24YDC).
Command Driver trips when Set division/multiplication ratio
pulse division/multiplice- so that command pulse frequency
division 27 {No. tion ratio vhich vou after division/multiplication
error flush set through parameter becomes less than the max. input
protection No. 25, 26 is not pulse freguency (500kpps).
proper. (too high).
Encoder In case of there is Check the wiring and connection
connection an error on the between the driver and the encoder
error encoder connection and connecting condition of the
21 |No. wvhen the power is connector SIG.
flash turned ON (Normal Check the voltage of the power
receiving can not be supply (5¥x5%) on the encoder
performed at all), side.
tripping occurs.
Encoder In case of where Check the wiring and connection
communica- there occurs an error|  between the driver and the encoder
tion error 22 |No. like disconnection on and connecting condition of the
flash the encoder connector SIG.

connection after the

Check the voltage of the power

supply (5YX5%) on the encoder
side.

power is turned ON,
tripping occurs.

EEPROY (] Shows EEPROM [ Set all the parameter again and

parameter parameter error if vrite into EEPROM.
erTor 36 | No. the data is damaged,
protection flush ¥hen you read it from
EEPROM upon the power
on.
System error Red |[J Driver trips by {J Turn off pover once, then turn on
protection 88 |flush judging some possible again. If driver still trips,
error by self- shoving the left display, this may
diagnosis function. represent some malfunction.
CPU error 30 |Red Shut off power immediately.
protection flush
Other error | 99 |Red
protection flush

Note 1) In order to restart the driver after the trip, please remove the trip factor by
turning off the pover. Then turn on the pover gain, or enter an alarm clear
signal (A-CLR).

Please note that you cannot reset when the following protective functions
(¥hen error protection concerning high speed flashing of the red or the orange
LEDs or lighting trouble and encoder connection) are activated, and please reset
by turning on the pover again;

+ Encoder connection error

+ Encoder communication error

+ System error protection

+ CPU error protection

« Other error protection
Turn on power again for resetting.

Note 2) ¥hen EEPROM parameter error protection (No. 36) has worked, turn on power again.
then check all parameters and reset them.
Note 3) As for the overload error, the driver can be recovered by A-CLR in 10 or more

seconds after the alarm occurs.

- 38 -



6.

61

(n

(2
(3
€))
(5)

(D

(2)
&)

(4)

(5)

(6>

Runnineg

Before running

Any wrong wiring?

Especially vrong wiring of ihe pover input connector terminal R, S. T. E and the
motor oulput connector lerminal U, Y, ¥, E, and loose connection.

Is Llhe input pover corrcct?

Any short portion with wire refuse?

Any loose screw or connector? Is the connector inserted securcly?

Is the motor connecting cable shorted or grounded?

Trial run

Please make a trial run per below:

Run _the motor vith no load (no load connected to the motor shaft).

Fix the motor to avoid d@ny movement due to the quick accel/decel. operation.
Release a brake if vou use the motor with & brake:
Set polarity of signals, or switches
connected to the input signal pins of
CN I/F per the following Fig.., and apply
a signal power supply (DC12~24V).

Turn on the power to the driver.

LED indication turns to orange.

Input a Servo-ON signal.

The LED display turns green (lighting up), the motor condition is ready to operate.
Deviation counter clear signal (CL) should be performed clear release
{ONCL)-OFF(H)}. Then the motor condition becomes servo lock.

Please try other functions such as parameter change or gain adjustment.

Driver
S Emm—
OFEF 11COM+
[eFr——frleav-on
T 2 a|CcL
ON
<»—E§73 71 CWL
DC —0e 8| CCWL
12~24Y
praliiont B
. 22 CW+
L rewe
25| CCW-—

-

Fig. 6-1 Connector I/F
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1. Adjustment

-~ As explaxned 1n seci1on 6—4, some models of MSD*EX Serles have the automatlc gain

f tun1ng functlon,_ 1 you 'encountier the case’ wheﬁ'ihe ‘automatic gain tuning tannot be’
. performed well. due to. the Jfoad. condxtlon, .or. when the V1brat10n or noise .is generated
-E-at the stopp1ng or runnxng or when you- want 10 obtaln the ‘most -proper ‘response or :

M Though MSD*EX Series consist of the digital AC Servo, you can make an analog
adjustment for the servo gain adjustment. Following chart illustrates the image of
making an equivalent conversion of the servo control to the analog servo control:

Gl: Position loop gain (Parameter No.
G2: Speed loop gain (Parameter No.
G3: Speed loop integration time constant (Parameter No.

G4: Speed feed forward . (Parameter No.

Speed conversion/ Speed feed forvard signal

’ 4 emplifying '
+
Position + +

Torque comtiand
Pulse rov comnand . .coon™ 1 Deviation error Anp ; sneea_":;‘_" Awp. Torque a
ultipliler counter g |F é _Q proporté; G;ntegratmn} limitter [

Specd detectwn Multiplier | _Rotary encoder signal (A+B)

| by d

Fig. 7-1 Equivalent block diagram
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7 -1 -1 Basics of gain adjustitment

(1) Scl a speed (eed forward gain Lo the minimum (0%} through the Paramcter No., 21
(Refer to section 8, "Parameter” and section §, "Function of communication”).

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

(8) Set the larger value of the position loop gain through the Parameter No. 20.
¥ithin the range that no oscillation occurs.

(4) Set the smaller value of the speed loop integration time constant through the
Parameter No. 04. Smaller the value you set, fasier the speed you can obtain
to make the position deviation toward 0. ,

(5) ¥hen you vant to obtain an extremely fast response speed, increase the speed feed
forvard gain gradually through the Parameter No. 21. If you set too large, it
may cause the overshoot.

7-1-2 Caution on the gain adjustment

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

(2) ¥hen you set the maximum value of the speed loop integration time constant (1000{ms])
the position-finish way not reach within the range set through the Parameter No. 22
and the positioning end signal (COIN) may not be fed out.

Please set this value to "100{ms)" or less at nmormal condition.
(3) If you set too high value of the gain setting, it may cause the oscillation.
In this case, lover the gain setting to stop the oscillation.
ITf you cannot stop the oscillation, turn the Servo-ON command to OFF by turning off
the main pover then turn on again to reset the gain from the lover value.
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8. Parameter

8—1 Outline of parameter
(1) MSDXEX Series have parameters through which you can set/adjust various features and
functions. Changing and checking of the setting of the parameter should be performed
using personal computer sold at the market.
(2) Parameters are classified as follows;
@ VUser parameter which you can set and change the data
@ System parameter which you can refer but cannct set nor change the data
Each parameter consists of § pages, and each page is divided by max. 16.

(8) Following is the list of parereters; Please refer to section 8-2 "Detail of user
parameter” (P.37) for the detail.

Param-
Type |eter
No.

Parameter

Adjustable

range

Standard
factory
setting

Name of axis

0~9

0

(not in use)

(not in use)

Speed loop gain

25~3500

100

Speed loop integration time constant

1~1000

20

Speed detection filter

0~4

User

Torque 1imit

0~400

param-
eter

(not in use)

Speed monitor gain

0~1

Inactive drive inhibit input

0~1

PAGE

Dynamic brake

0~1

1/4

{not in use)

{not in use)

(not in use)

{not in use)

(not in use)

(nol in use)

{not in use)

(nol in use)

(not in usc)

{not in use)

(not in use)

User

(not in use)

param-
eter

(not in use)

(not in use)

Counter clear input mode

PAGE

(not in use)

2/4

{not in use)

(not in use)

Sequence when alarm occurs

Sequence when servo is OFF

et | i | et |t [t s [t [ vt st [t [ e [ [t e | e | O | O | {O|O |||l lalo

mim|loiojom| e |wlee|a|d|infa|jcww]| =S |EmIimiS O |lo|loo|~ ekl —1o

PP NS S SN U (NN (SQUNE ST S RSN SN S [ U (U PRI I N S N SN QU [ g U R S D R Qe i "

(not in use)

Note) %
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Param- Adjustable Standard
Type feter Parameter factory
No. range setting
2.1 0 |Position loop gain 0~1000 50
2 i 1 |Speed feed forward 0~100 0
2 é 2 |Positioning end range 0~32766 10
2 1 3 |Position error limit setting 1~32766 | 30000
2 E 4 |Cancel of position error limit 0~1 0
2 E 5 [Numerator of pulse frequency division [~10000 10000
User 2 E 6 jDenominator of pulse frequency division 1~10000 10000
Ster | 2 } T (not in use) -
218 (not in use) -
219 (nol in use) -
PAGE | 2 : A [Time constant of torque filter ¢~2500 0
3/4 | 2 1 B |Time constant of feed forward filter 0~6400 0
21 C (not in use) —
2.0 (not in use) -
21 E (internal use) -
2% F (not in use) -
3 ¢ 0 |Second speed loop gain 25~3500 50
8 ! 1 |Time constant vhen second speed loop is 1~1000 20
: integrated
3! 2 {Second position loop gain 10~1000 50
3 : 3 |Setting operation of second gain ¢~2 0
3 i 4 [Switching and delaying time of second gain 0~106000 0
3! 5 [Second pulse frequency division ' 1~10000 10000
User | 3 i 6 |Setting of smoothing filter 0~5 0
eter 3817 (not in use) -
3 8 (not in use) -
3:9 (not in use) ~
PAGE | 3 ' A (not in use) -
4/4 | 3 B (not in use) -
3:1¢C (not in use) ~
31D (not in use) -
3. E (not in use) -
31 F (not in use) -
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Type

Param-
eter

pra
o]

Parameter

Adjustable

range

Standard
factory
setting

System
parae-
eter

PAGE
1/2

L]
h

Motor pole

Encoder pulse

J/T ratio

{internal use)

(internal use)

Overspeed level

Max. output torque

Overload time constant

Overload criteria

Shortage voltage detection level

Overvoltage detection level

Regenerative voltage detection level

(internal use)

(internal use)

(internal use)

IO |O]|E|>=|lw|[eld]d e |to | — D

{internal use)

Systenm
param-
eter

PAGE
2/2

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal use)

(internal -use)

(internal usc)

wret | s et | gt | et | obet | pk | bt | bt ] ek | bk | bt ok |k |t | e OO | OO OO OO oo

[RUNUUS |SRSRSY Y S U SU U U [ R | S NI I SRPIGNY DI PN S [ UV R U PR SO AR ISR SN [P A QU P S (U R ——

mlm|o|OlE@]|>|lOielamon|dklwlio]l—]|o

(internal use)

These paramete
set by factory
corresponding
applicable mot
driver.

You cannot cha
value of these
parameters,

rs are

to the
or and

nge the
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8§-2

Detail of

user parameter

No.

Parameter

Adjustable
range

Function + Contents

00

Name of axis

0~9

[C] ¥hen you use a computer to refer or monitor
the parameter setting, you can monitor which
axis the computer is accessing., vhile you
control multi-axis.

[J This setting does not affect any servo
opcration.

03

Speed loop gain

25~3500

O Proportional gain of the speed amplifier.
Larger the value you set, larger the
gain you can obtain,. o

] Most appropriate valuve of the speed loop
gain depends on the load inertia and the
motor model.

04

Speed loop
integration time
constant

1~1000

[ Integration time constant of the speed
amplifier. Swmaller the value you set,
faster the integration is made.

Note) If you set this to the max. (1000),
the integration time constant becomes
infinite (no integration).

05

Speed detection
filter

[0 You can select the type (time constant) of
the digital filter for speed detection
signal. Larger the value you set, quieter
the noise you can expect from the motor.

06

Torque limit

0~400

(O This driver is designed to accept the max,
torque of 300% of the rated torque for
a 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 value in percentage of the rated
torque (100%). )
e.g.) Yhen the setting is "200":
Permissible output torque is 200%
(2 times) of the rated torque
Note) You cannot set a higher value than the
factory setting value of the systen
parameter No. 06 (Max. output torgque
setting). Even if you set a higher
value, the max. output torque will be
automatically adjusted to the max.
output torque of the factory setting.

08

Speed monitor gain

O You can set the full scale value of the speed
monitor signal (SP).
“0" : 4095 r/min full scale
o "1" ¢ 8191 r/min full scale
{J It is set to "0" (4095 [r/min] full scale)
in normal specifications. If it is
insufficient, set the parameter to "1".

03

Inactive drive
iphibit input

[J You can ignore the CV rotation inhibit inmput
(C¥L) and CCY rotation inhibition input
(CCY¥L) by setting this to "1”, and the
driver runs normally judging this as "non-
inhibit".

Note) No torque of CY will be gencrated if
you set this to "0" and the C¥
rotation inhibit input (CKL) is open.
Same is applied to CC¥. If both C¥L
and CCYL is open, the driver trips due
to “Drive inhibit input error™.
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No.

Parameter

Adjustable
range

Function = Contents

0A

Dynamic brake

0~1

3 You can select among the below, while the C¥

rotation inhibit input (C¥L) or the CC¥
rotation inhibit imput (CCNL) is working., and
the motor is decelerating;
"0” : Dynamic brake is activated and the
: motor stops.
"1” : Dynamic brake is not activated and
the motor makes free run stop.

19

Counter clear
input mode

Through this parameter, deviation counter
should be cleared by the edge of the counter
clear input (CL) or cleared by the level is
set.

"0" : clear by level

"1" : clear by edge

1D

Alarm occurrence
sequence

0~17

Please set the control patterns to stop the
motor when alarm occurs,

Operation when | Operation after
reducing speed | stopping
DB ON DI} ON
Free run DB ON
DB ON I'ree run
Free run Free run
DB: Dynamic brake
Note) In case of changing the parameter(s),
after entering them (it) into EEPROM.
Turn ON the power again.

Number

Lo | 1o Lol Lo ]

1E

Sequence when
servo OFF

0~145

Please set the operation patterns in case of
servo OFF.

Number|Operation Operation [Deviation
vhen reducing| after counter
speed stopping

0 DB ON DB ON Clear
Free run DB ON Clear
16 DB ON Free run Clear

17 Free run Free run Clear

| 128 DB ON DB ON Keep
| 129 Free run DB~ ON Keep
144 DB "ON Free run Keep
145 Free run Free run Keep

" DB : Dynamic brake

Note) In case of changing the parameter(s),
after entering them (it) into
EEPROK. Turn ON the pover again.
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No.

Parameter

Adjustable
range

Function + Contents

20

Position loop gain

0~1000

(] You can set the position gain at the position
control mode with the unit of [1/s].
[ Larger the value you set, larger the gain,
and higher the servo stiffness
(stiffness at servo-lock) you can obtain.
Note) Too large setting may cause an
oscillation,

21

Speed feed forward

0~100

M You can add a speed feed forward function at
the position control mode when you need high
speed response.

[J Set the speed feed forward volume in
percentage against the commanded volume.
Note) Too large setting may cause an
oscillatien. Ye recommend you to set this
parameter to "{" unless you need excessive
speed response.

22

Positioning end range

0~32766

[0 You can set the detection level of judging the
positioning end, with the number of pulses.
The driver. will judge the positioning end
vhen 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 muitiplied 4 times and input to
deviation counter, so the positioning
end range is converted into motor
rotation angle as:

SEttinngglgféning end range
4 X (Pulse count of rotary encoder)

a

23

Position error limit

1~32766

[J Set the detection level of judging the
position error, with the number of reserved
pulses of the deviation counter. '

[l Calculate the setting value with the
following formula;

Setting value =
Judging level of position error [PULSE]

16
[l The driver trips when the number of reserved
pulses of the deviation counter exceeds the
above setting value, judging as an error.

24

Cancel of position
error limit

(1 You can mask the protective function of the
position error limit with this parameter.
You can cancel the detection of the position
error limil, and the driver keeps operating
even when the number of reserved pulses of
the deviation counter exceeds the detection
level, set through the parameter No. 23.

0

25

Numerator of pulse
frequency division

1~10000

[J You can set the numerator of command pulse
frequency division ¢« multiplication.
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No. Parameter Adjustable Function - Contents
range
26 [Denominator of pulse [~10000 |{J You can set the denominator of command pulse
frequency division - frequency division ¢ multiplication.
multiplication Note 1) Like the above section, you set any
value of the denominator between 1 and 10000,
but we recommend you to use with the range
per the below;
| Setting value of numerator
—_— < 20
50 Setting valuc of denominator
Note 2) Please set the multiplication ratio
so that the command pulse frequency
after the multiplication may not
excecd the max. command pulsc
frequency.
(500kpps in case of the line driver
output, 200kpps in case of the open
collector output. )
24 |Time constant of 0~2500 100 Please set the time constant of the torque
torque filter filter.
[ The higher the setting becomes, the larger
the time constant gets. '
Unit : [ 16us ]
28 {Time constant of 0~6400 | Please set the time constant of the feed

feed forward filter

forward filter.
The higher the setting becomes, the larger
the time constant gets.

Unit : [ 10us ]
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No.

Parameter

Adjustable
range

Function ¢ Contents

30

Second speed loop
gain

25~3500

0

0

The proportional gain of the speed loop.

If you make the setting value larger, the
gain gets larger.

The optimum value of the speed loop gain is
different according to the load inertia and
the model of the motor,

31

Time constant when
second speed loop is
integrated

1~1000

0

The time constant of the integration.

The smaller you set, the quicker it will be

integrated.

Note) If you set the time constant of the
integration to the maximum value (1000)
of the setting range, the time constant
of the integration will become infinity
(You can not get the result of the
integration. ).

32

Second positicen loop
gain

10~1000

O

Please set the second position loop gain.

The unit of the setting value is [1/s].

The larger the setting value becomes, the

higher the servo rigidity (this rigidity is

most popular when the servo is locked)

becomes, when the position is well controlled.

Note) If you make the position gain extremely
larger, oscillation phenomena sometimes
occurs. Then be careful to set the
value.

33

Setting operation of
second gain

Please set the svitching modes for the second
gain from parameter No.30~32.
0 : Switching to the second gain is not
performed.
1 : Switching to the second gain is
autopatically performed.
2 : Switching to the second gain is
performed by the cxiernal input
switch named ” GAIN "

34

Svitching and
delaying time of
second gain

0~10000

Yhen vou set | as parameter No. 33, delay time
before svwitching to the second gain is set.
This delay time means after input to the
conmand pulse ended.

Unit : [ 2.56ms J

35

Second pulse
frequency division

1~10000

O

Please set the numerator of the pulse
frequency division of the command pulse input.

36

Setting of smoothing
filter

0~5

O
0

Please select the type of the digital filter
for the command pulse.

The larger the number becomes, the later the
response to the input pulse becomes.
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9. Communication
Function

The driver of MSDX¥EX scries have a Tunclion Lo serial communicalion between a
personal computer at a market through RS-232C cable. Using this function, you can use
your personal computer as a console.

If you can use a personal computer as a console, you can perform a lot of things on
the monitor of the personal computer, for example, various parameters of the driver,
monitoring the operation and so on.

a—1 Required Components and Devices ,
and Software

g-1-1 Required Components and Devices
(1) Corresponding Hardware

Owving to the automatic model checking function of the software, you can check the

operation of the driver using the following equipment.

@ Personal computer manufactured by NEC, PC-98 series or other personal computers
having interchangeability.
(Example) PC-980INS/R,NS/T,NA/C,NA and so on

@ IBM PC/AT model or PC having interchangeability with it.

@ DOS/V model

(2) Corresponding 0S

You should check the 08s of the following version corresponds to the above mentioned

software.

@ In case of using PC 98 series
You should prepare MS-DOS ver. 3.0 or more.
And you should install the file for control RS-232 and "RSDRV.SYS" to the MS-DOS
as device driver.

@ IBM PC/AT model
¥S-DOS 6.2 (3)

® DO0S/V model
MS-DOS 6.2/V

(Note) In case of using hardware and 0S other than the ahove mentioned ones, you
should check them thoroughly.

9-1-2 Soft ﬁra re to Control Communication
(PANATERM)
Please prepare PANATERM for MSDXEX.

As for the operating procedures, refer to "PANATERM Operation Manual™ attached to
PANATERM.

Note) Please notice that this PANATERN has no interchangeability with that for
MSD#X.

M ¥e prepare the cable to connect the connector (CN SER : 6 pin) on the front
panel section of the driver to the connector for R$-232C of a personal computer
(DSUB 25 pin) as a option.

Note) As this cable isn't the same as that for the conventional MSD series
(MSD%X, MSDxY), prepare the new one.
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10.

Specifications

Hodel MSDXX[ O ANV WSDx[JOAY HSDxx[ |OAY
B] Applicable motor/ |HSK 1100V type 30, 50 100 200
al output (¥) 200V _type 30, 50, 100 200 400
s| Input power 100V _tyvpe Single phase 100~115V +10%/-15%, 50/60Hz
il source 200V type J-phase 900~ 230Y +10%/-15%. 50/60Hz
c¢| Control method Transistor PYY _(Sine-vave form)
Feed back [ncremental encoder (2,500P/r)
S Temperature Yorking : 0~50 C, Storage : -20~185"C
p| Ambient Humidity Yorking/storage : Q0XRH or less (no condensation)
e| condition Yibration 4.9n/s% (0.5G) or less, 10~60Hz (no continuous
C operation ai resonance point is permissible)
Control mode Position control
I
n D Servo-ON input, ® Alarm clear input,
p @ Counter clear input,
su| Control input @ CV rotation inhibit input,
Flit ® CCY rotation inhibit input,
g ® Command division control input
n (@ Gain control input
ula | Pulse Input pulse row Differential input.
1| row status (Forward/Reverse run)
command | Control input Open collector input. (@ Deviation counter clear
n input input
s0[ Conlrol outpul @ Scrvo-alarm, @ Position-finish
¢liu
gt{ Encoder feed back signal Line driver output of encoder pulse (Z).
np Opencollector output of Z-phase pulse
t|au| Monitor output Q@ Speed monitor
1t ' & Torque monitor
i Regenerative Resistor _attached
fB @ At Servo-0OFF, At alarm occurs, At main
Dynamic brake pover OFF, @ At deceleration while C¥ or CC¥
oluu rotation inhibit input becomes valid (able to
' invalidate through parameter)
ni{ Automatic gain tuning Built-in (applicable to certain motor models)
n : Masking of unnecessary input @ Drive inhibit input (CY/CCY)
cl] wiring
Dvsn/H1ltplctn of commnd pulse 1~10000/1~10000
tt| Protective Hard error 0V, LV, 0S, OL, 0C, ST
function Soft error CPU error, System error_etc.
i|| Trace back of alarm data Traceable back to the past 8 error data (including
current error)
oi{ LED display LED: 1 pcs., 3-color display
Communication with RS232C Parameter setting and monitoring of the status with
nn IBM_(PC/AT) series
[Applicable load inertia Less than 15 times the inertia of Less than 20
Perform- motor times (750%)
ance [Wax. command pulse frequency| 500[Kpps ] (200{Kpps], in case of opencollector input)
¥eight (Approx. ) 0.5 Tkel 0.6 [kgl 0.8 [kgl
Dimensions (refer to section 11) suffix A suffix B suffix C
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11. Dimensions

Dimension suffix A

168
160
150

{6
(000
IITH]
0000

i

Dimension suffix B

Yei—in T

168
160
!
_L“'_" =]

20

Dimension suffix C T

~-—- == _:]“_J.‘

33+ =i
== i
,;-E?
I]=::
}i 5. 2 U 3
igll] 105 4.
20]
60
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1 2.

12—-1

Connector
external

e

{1} Product No. DYOPOTTO

(2) Constituents

kit for
quipment

Option parts

connecting

Name Manufacturer's product No.| Quantity [Manufacturer's name Remarks
- For CN I/F
Plug 10126-3000VE 1 Sumitomo 3K, Ltd. .
Shell kit 10326-52A0-008 1 (26 pins)

¥ Parts equivalent to product number above made by another manufacturer may be
adopted for plug and shell kit

(3) Pin arrangement of plug for CN I/F

f 14 16 18 - 20 22 29 31 33 35 i
f 0A4 0B+ RX+ COIN S-RDY CYL A-CLR | C¥TL GND E
: 36 l|
; 20 22 24 26 28 30 32 83TTL :
' 0A- 0B- RX- ALY CoM- CCYL C-MODE IM '
N ' /TRQR :
! 1 3 5 7 9 11 13 15 17 '
! 0Z+ GND PULS+ | SIGN+t INH COM+ CL GND GND E
: 2 4 6 8 10 12 14 16 18 '
! 0Z- cZ PULS- | SIGN- |ZEROSPD|SRV-ON |SPR/SPL| SP FG \
1. The table above shows the arrangement as vieved from solder side. Also
confirm the pin number stamped on plug itself to ensure correct wiring.
2. See the item 5-1 (P.21) for symbols indicating the signal name above, or
function of signals.
3. Never <):onnect anything to the spare pins of the connector I/F (15, 16,
: 17, 18).
2—2 Connector kit for connectlng
motor encoder
(1) Product No. | DVOPOT80 i
(2) Constituents
Name Manufacturer's product No. |Quantity{Manufacturer's name Remarks
Plug 10114-3000VE | Conn ctor
- Sumitomo 3M, Ltd. g E
Shell kit 10314-5240-008 1 i T Pivs)
Receptacle -5557-06R 1 YOLEX gonnec%or
or motor
Female 5556PBTL 4 (b pins
terminal ‘
Cap 172160-1 1 ggoggr cable
Socket 170361-1 5 P oM
Cap 172159-1 | Hotor cable
Socket 170362-1 4 ProisssY

% Parts equivalent to product number above made by another manufacturer ray be
adopted for plug and shell kit.
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(3) Pin arrangement of plug for CN SIG

: 11 13 15 17 15 '
: ARG IR RX (NC) :
; 12 14 16 18 20 i
: 7 (NC) | (NC) KX FG '
i 1 3 5 7 9
/ oV 15V | (O A B \
f 5 1 6 8 10 :
: ov $5V | (NC) x B

The table above shows the arrangement as-viewed from solder side. Also

confirm the pin number stamped on plug itself to ensure correct wiring.
2. Be sure to connect shield of shielded wire to be used to pin 14 (FG).

Do not connect anything to the pin marked with (NC) in the table above.
3. See the section 4-1-4 (P.19) in viring and connecting.

for Connector MOTOR

E 6§ | 5 4 :
: oo | v ;
! 3 | 2 | 1 !
; E [(C) | U |

Note 1) The above table shows the arrangement shown from the direction to insert

receptacles to the terminals. In addition, check the NOs. of the pins
stamped on the plug itself.

Note 2) ¥hen wiring and connecting, refer to Section 4-1-1 "Wiring to Connector POYER
and Connecting MOTOR" (P. 14).

(5) Arrangement of the Connector Pins for Encorder Cable Relay

1 [ 2] 3
: (NC) | RX RX '
! £ [ 5 | 6 ;
L [sv Joc | R ;

Note 1) The above table shows the arrangement shown from the direction to insert
sockets of the cap. In addition, check the NOs.
the plug itself.

Note 2) Yhen viring and connecting, refer to Section 4-1-1 "Wiring to Conmector SIG
(P. 193.

of the pins stamped on
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(6) Arrangement of the Connector Pins for Motor Cable Relay

................................

Note 1) The above table shows the arrangement shown.from the direction to insert
sockets of the cap. In addition, check the NOs. of the pins stamped on the
plug itself to avoid wrong connection.

Note 2) Yhen wiring and connecting, refer to Section 4-1-1 "Viring to Connector POYER
and Connecting MOTOR" (P. 14).

12—3 Communication control software PANATERM

| (1) Product No. | DVOPG461

(2) Requirements for Operation

Hardware

Oving to the automatic model checking function of the software, you can
check the operation of the driver using the following equipment.
[0 Personal computer manufactured by NEC, PC-98 series or other personal
computers having interchangeability.
(Example) PC-980INS/R,NS/T.NA/C.NA and so on
O IBY PC/AT model or PC having interchangeability with it.
(] DOS/V model

Software

¥e check the software by using DOS version corresponds to the hardware
show¥n below.
(0 In case of using PC 98 series
You should prepare MS-DOS ver.3.0 or more.
And you should install the file for control RS-232 and "RSDRV.SYS" to
the HS-DOS as device driver.
[3J IBY PC/AT model
HS-DOS 6.2 (1)
O DOS/V model
KS-DOS 6. 2/V

Hedia to be supplied

3.5 inch, 2DD floppy disk (720kb format)

Note) As for the hardvare and 0Ss of other than the above-mentioned
versions, you should check then by yourself.
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12—4

(1) Product No.

(2) Components

DYOPO79¢

RS232C Connection Cable

Name Production No. of the maker|Personnel|Maker name Remark
Cable TMIP-66PP-KS2000 1 For Connector SER
Hirose
Connector | {Connector only for MSD*EX) 1 (6 pins)

Note) As for the connectors, they are designed and produced only for the

our equipment and they are not be sold from our maker in general.

Then purchase them as options with the body.

(3) Outer dimension

THIP-66PP~-KS2000

Hirose, or equivalent

il

2000

12—-5 Cable for interface
(1) Product No. | DYQP080J
(2) OUter diIIIEHSiOH - Shell Kit ; 1D32B-52A0-008
(Sumitomo 3M) or equivalent 5§//
Ll
— - _""*}f
5 0" ot ®
209001
Plug 2 10126-3000VE
(Sumitomo 3Y) or equivalent
(3) Yiring table
gi? géggal Care color Eé? Eiggal Core color Eé? ﬁ;ggal Core color
1 CoM+ Orange(Red 1) |10 COIN Pink (Black 1|19 0Z+ Pink (Red 2)
2 | SRY-ON [Orange(Black 1)1l SP Orange(Red 2) (20 0Z- Pink (Black 2)
3 A-CLR |Gray (Red 1) {12 ¥ Orange(Black 2)]21 Cz Orange(Red 3)
4 CL Gray (Black 1){13 CoM- Gray (Red 2) |22 CW+ Gray (Red 3)
5| GAIN |¥hite (Red 1) |14 [ GND Gray (Black 2)|23 CY- Gray (Black 3)
6 DIY Yhite (Black 1)]15 Yhite (Red 2) |24 CC¥+ Yhite (Red 33
7 C¥L Yellow(Red 1) |16 Yhite (Black 2)]25 CC¥- ¥hite (Bilack 3)
8 CC¥l1, Yellow(Black 1)[17 Yelilow(Red 2) |26 FG Orange(Black 3)
g ALY Pink (Red 1) (18 Yellow(Black 2)
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i. () in the core color block in the table above indicates a dot mark
color and mark quantity.

Note] 2. Nominal section area of core is 0.15 {mm?] (Equivalent to A¥G26 phase).

3. Never connect anything, for example, vire to the sparc pins or the
equivalent of the comnector 1/F (15, 16, 17. 18). Besides, never short
each other.

12—6 Connector Kit for Connecting the Power
Supply of the Driver

(1) Product No. DYOPO810

(2} Outer dimension

Name Production No. of the maker|Personnel|Maker name Remark
Receptacle (10P) 5557-10R 1 For Connector pover
HOLEX
Female terminal 5556PBTL 4 (10 pins)

(3) Arrangement of the Connector Pins for Encorder Cable Relay

Note 1) The above table shows the arrangement shown from the direction to insert
receptacles to the terminals. In addition, check the NOs. of the pins stamped
on the plug itselfl.

Note 2) ¥hen wiring and connecting, refer to Section 4-1-1 "Riring to Connector POYER
and Connecting HOTOR™ to avoid wrong connection (P.14).

12—17 Regenerative Resistor

(1) Product No. | DVOP(Q82(

(2) Outer dimension

Name Production No. of the maker|Personnel|{Maker name Remark

Matsushita

Resistor ERF60%BI 121 1 Electronic

_ Co., Inc.
Female terminal 99556PBTL 2
WOLEX
Female terminal 5556PBTL 2 Spare terminals for
extending wires
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(3} Dimensions
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Resistor Female terminal
ERF60¥BI 121 Two ones of 5556PBTL or 5556PBT

Note 1) Please connect the regenerative resistors to P and B terminals (pins : No.3
and No.5) of the receptacles for Connector POYER. Never connect the other
places.

Note 2) Please Refer to Section 4-1-2 "Usage of Regenerative Resistor” (p.14), as for
the usage of the regenerative resistor.

In addition to the optional components or parts above-mentioned, we prepare the
following parts as options.

% Relay cable for the encoder

% Relay cable for the motor
As for the details of these parts, contact the shop vou bought the driver.
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'13. Trouble Shooting

If a trouble should occur, for example “the motor doesn’t rotgte”. "ugs@ab}e rotation”,
"positioning accuracy is wrong”, "the machine datum isn’ t in the right position” and so on,
first check the following points and then take proper action.

lDoesn't rotatel

i Check point ) [_Condition to be confirmed [ Solution ]
Ch the wiri N Is th f the driver W If the pover isn’' t turned ON,
n ofe%ge mgigirlng tgrneg Bﬁw%r ° ¢ an LEDs dopnot light wup.

circuit.

W Is the power sypply connector|M If the power isp' t supplied.
of th I(gri\.rer l(’Egngec’cor tﬁe motgr doesnpt rotg%e.
PO¥ER) connected properly ?

M Is the connector for connect- B If the pha%e% of wiring to the

1n% to the motor (Connector motor isn he same as the
HOTOR) connected properly. mo%gg. the motor doesn’ i
rotate.

MW Check the display B After turninﬁ the power ON, B If it isn’ t the other case

LEDs are or are check that the display LEDs than the following, that is,

not light up. on the panel lightpupyred the Display LEDs %urned ON

or orange. Orange: Servo geady,

Servo ready : O{an%e one reen; servo ON), emergency
ight up stop function operates.

Servo ON : Green one Then remove the cause of the
light up trouble. ,

M Check that the Displaﬁ LED is{M There is a possibility that
light up green vhen {he servo viring for the external input
is ON and the power is ON. signal is abnormal.

M Check that the M Check vhether the driving M Vhen the driving inhibition
user parameter of inhibition input switch of input_is ON, torque output to
the driver and the C¥ or CCY is pot turned ON the direction should be
external input when the setting of the user turned OFF
switches. parameter No.09 "Driving,

inhibitjop input invalid” is
set to 0" or mot.

M Check whether the settin% M Set_ the value of the torque
valug of the user parameter | limit to "0°, and the driver
No.06 "torgue limit setting doesn' t generate torque.
is set to "0" or not.

| Check vwhether the counter  |M Clear the comgmand ingut pulse
clear input is turned ON or and it is judged that there
not when the setting of the isn’ t command input pulse.
uger parameter Ng. 1Y "Counter
¢lear 1np%t mode” 1s set to
or not.

W Check whether the setting M The compapd
values both o e yser set to 0" by
parapeter No. 20 Position loop parameter spov

IS Bl e
n left, then 1

ain and the user garametgr is judged there is no comman
o.21 Sgeeg field Torward input. ,
are set to "0" or not.

M Check whether the settin% MW Vhen this setting value is
valpe of the user parameler. small, the motor start fo

No. 23 "position error limit rotate and as soon as the
sett1p%" is set to the value positigning deviation occurs,
near . it is_judged that the

T

positioning deviation is
excesgive and the emergency
stop function gperates to stop
the rotation of the motor.

W Check wvhether the relation | | Yhe¥0;2¢nfrgggggc¥rgftgr y
formi quenc

between the setting values, per

tha% ig, the user parageter division to thg command pulse
No. 25 "Numerator o] pulse becomes over 500kpps, command
freﬂuency”d1v1s;on and that pulse division error

of o.%s Denomlgator_of, gﬁotectlon operates to stop
pulse Ifrequency division, e motor.

are not set to the value
beyond the specified value
or not.
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M Check the brake. M Check whether the electro- M [f the brake operates owing

magnetic brake or the to the external force, the.
mechanical brake operates brake will be damaged or it
or not. becomes the cause to burn

down or damage the motor.
Be careful in such a case.
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! Unstable

Rotatio n_J

[ Check point ] [ Condition to be confirmed I Solution

M Check vhether the M Check whether the capacitﬁ ¥hen the volta§e of the pover
fluctvation of the of the power supgly and_the Sugply is too Iow, the
voltage of the transformer are oo small or rotating speed 1s sometimes
pover supply is capacity of the load is too delayed,
excessive or not. large.

M Check the command M Check vhether the shield or Yhen the countermeasure
input pulse, the installation vork is aﬁa1nst noise isn't secure,

proper, and the peripheral the driver sometimes operates
relay_and magnet are unexpectiedly.

installed surge absorber or

not.

B Check the length of the wires Yhen the length of the wires
and cables as specified or and cables are too long, the
not. vaveform is veakened and the

command can not be received
normally.

B Check whether there are any Yhen there are any distortion
distortion or crack on the or crack on the ouiput -
output waveform from the vaveforn, normal operation
external command device or can not be expected. Check
not. the external command device

again.

M| Check vhether the W Check whether the load In case of the value is beyond
capacity inertia is extremely large or the adjustable range, take
correspond to the not. roper action, for example,
load is selected Adjust the user parameter lower the load inertia,
or not. No. 03 : "Speed loop gain”, increase the capacity of the

 user parameter . motor and so on.
No. 04 : "Speed loop integra-

tion time constant

and user parameter
No.20 : "position loop gain”.

M Check whether the friction ¥Yhen the friction load is ex-
load is extremely high or tremely high, hunting (a kind
not. of starting phenomenon) may

occur around the stopping
position. Though this
phenomenon calms down when
making the speed loog‘
controlled by propertional
control, positioning |
deviation will be noticeable
at the stopping position.

M Check whether the load change In case of the value is beyond

s excessive or not. the adjustable range, take
djust the user parametep Yroper action, for example,
No. 03 : "Speed loop gaip’, lover the load inertia,
user parameter No. : "Speed increase the capacity of the
loop 1integration time motor and so on.
con%tant_ and user parameter
No.20 : "position loop gain”.

B Check vhether there is some In case of the rigiditﬁ of
break down or resonance or - the gouplln% is low, the
not. Perform check on the tension of the timing belt
coypling, timing belt, gear is weak, back rush sometimes
and so on. occurs and so on, phenomenon

like resonance sometimes
occurs. _ Please remedy_ the
state of the mechanical
system.

M Check the signal M Check whether the shield or Vhen the countermgasure

of the rotary
encoder.

the installation vork is
proper, and the peripheral
relay_and magnet are
installed on the surge
absorber or not.

aﬁa1ns§ noise 1isn- t secure,
the driver sometimes operates
unexpectedly.
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! Positioning

accuracy

is wron gAJ

Check point

] | Condition to be confirmed

I

Solution

l

B Check whether the
same error alwavs
can be get or not.

M Check whether the

user
pa{ame%er No. 25 " Numeratgr of
pulse frequency division” and
that of No. 26 "Denoninatgr of
pulse frequency division”,
are set properly or not.

M ¥%hen the selling of the pulse

fr?%uenc division is
different, migration length
is also different,

loop gain 1s too small or
not.

B Check whether the gositioning Bl Please set the positioning
program_and data of the program_and data of the
external devices are set external devices properly.
properly or not.

M Check whether B Check whether a relay or a M Check the countermeasures
?rrors can be seen magne{ and Lgc like operatles aﬁaxgs nojse. Check whether
rc%ucntly in case or nol around_ the driver or the following noises invade

of _the same not, f a relay or a magnet or not ; servo ¢n sjgnal,

driving conditions works, error can be seen or counter clear signal, command

or not. not. gulse, and rotary encoder
eedback signal.

B Check whether the gositioning H Please set the pos]ietlonlng
program_and data oI the progranm_and data of the
external devices are set external devices properly.
properly or not.

M Check whether W Check whether the | M Check the countermeasures
errors can be scen coyntermeasures agalnsf a al?s[ nojsc. Check whelher
irreguraly or not. noise are Luken properiy. the folloving noises invade

or not ; servo on sjgnal,
counter clear signal, command
gulse. and rotary encoder
eedback signal.

W Check the speed loop is || §§t the user parameter No, 04
controlled by proportional peed 190@ iptegration time
control or not. constant” to "1000" and_ the

roportional control will
egin. Then_ the stopping
accuracy vill be decreased.

W Check whether the integration|M ]f the user parameter No. (4
time constant of the speed - peed loop integration time
loop is too large or not. constant” is_too large, it

takes long time before the
positioning.

B Check whether the position M ]{ the user parameter No. 20

position loop gain® is too
spall, it takes long time
before the positioning.
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The machine datum §sn' t
in the right position
{ Check point ] [ Condition to be confirmed | Solution

sensor or not.

Check wh%ther the pover
supply of the datum sensor
1s surely supplied and,
Bglﬁgtlnvades to the signal

M Check vhether the B Is there any_wron§ oReration Check the wiring of the datum
dimensign of the like chattering of the datum sengor, take countermeasures
offset is usually sensar, against noise and replace
the same or not. the datum sensor.

M Check whether there is Perform check on the viring
trouble about the Z-phase around the rotary encoder.
signal of the rotary encoder.

I Check whether the relation Movg the ?OSithﬂ of the
of the position of the Z-phase of the rotary encoder
Z-phase of the datum sensor tg tne ﬁ1ddle of the position
and rotary encoder 1s proper of the datum sensor.
or not.

B [s the Iength of I Does the driver slow down Reduce the speed of returning
the dﬁtgm sensor around the origin ¥ fo t ﬁ mac zng datun or
enoug engthen the datum sensor.

M Check whether M Check whether the shield or Take proper, measures so that
noise invade to the installation vork is nQise do?sn t 1nvade to the
the Z—ghase ] proper, and the peripheral signal of the rotary encoder.
the rotary encoder relay and magnet are
Oor not. installed on the surge

absorber or not.

M s the waveform of the rotary In case where the waveform

encoder normal 15 abnormal even if you take
the counter-measures against
noise, there is a possibility
that_the rotary encoder
itself has some trouble,.

B Check vwhether M Is there any trouble in the Try to replace the datum
chattering or datum sensor 7 sensor.
vrong operation —
of the datum | ] Check the wiring of the datum

sensor.
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