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Thank you very much for your purchasing our Panasonic Digital AC Servo Driver; V Series.
Though the operating procedures and operating methods are ngt 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 it as long as possible.

Please keep this manual carefully for later use.

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

This manual is subject to change for improvement of contents.




Precautions in Handling it Safely

Before installing, operating, maintaining and checking this driver, be sure to read this operation
manual and all of other attached documents thoroughly, in order to use it properly.
In addition, before using it, it is also necessary to become skillful in operating it and to learn 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 ranked "DANGER" and "CAUTION".

: 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 medium or slight level cause to persons
or only damages on materials can be caused.

Besides, although contents included in A CAUTION |€an 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

¥ Be sure to observe the foliowing requirements to prevent you from an electric shock and injury.

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

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




& 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.

/AN 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 combustibie 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.
4. While the power is on or after a while when the power 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

) PROHIBITION

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

©® OBLIGATION

1. Store the driver in the place where it isnt exposed to the sunshine directly and where
between the specific range of the humudity.

2. In case of the time of the storage is quite long, please contact the store you bought it or the
reference written in this manual.




3. Carrying

/N CAUTION

1. While carrying it, do not have the cables and the axes of the motor.
There is a possibility of being injured.

2. In case of motors with hang bolts, be sure to use the hang bolts, and in case of motors without
hang bolts, use hang belts, etc. for hanging.
However, do not hang the whole machine with the motor hang bolts, after installing the
machine. Check weight of motor before hanging, with the package case or catalog, and do
not hang Joad exceeding the rating of the hang device.
In lifting, do not lift up abruptly, or do not go under the hung motor.
Perform hanging work by certified personnel.

Injuries and unit breakage due to dropping and overturning are liable to occur.

©® OBLIGATION

1. Over-stacking of the products can cause to fall to pieces. Then stack the products
according to the instruction.




4. Installation

/N CAUTION

1.

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 panel 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 possibility of being injured.

Do the installation work properly according to the output power and the weight of the body.
There is a possibility of being injured.

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

5. Wiring

/N CAUTION

1.

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




6. Control, Operation

/N CAUTION

1. The motor is not equipped with a protection device. An over-current protection device, an
earth leakage breaker, a protection device for high-limil of temperature and an emergency
system should be installed.

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

2. Check that the specification of the power supply is normal.
There is a possibility of getting an electric shock, 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. 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 imjured.

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

unstable.
There is a possibility of being injured.

6. In 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.

7. 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 when you restart the
machine, design the machine so that the security for the human being can be obtained.)

There is a possibility of being injured.

Q) PROHIBITION

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

©® OBLIGATION

1. Install 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

1. 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 each 5 years.

) PROHIBITION

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

8. Scrapping

/N CAUTION

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

9. Others

General Notices

Figures in this Operation Manual are described mostly by removing 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.

< Meanings of the other signs used in this operation manuai >

®: Things that you should not do. o: Things that you should do.



Contents

Precautions in Handling it Safely .......c..ccceiie. 2
1. Before 0peration .....oeoeeeccivnicennnininnennns 9
1-1  After opening the package ................. 9
1-2  Confirmation of the applicable motor .9
2. Cosmetics and titie of each part ...........c..... 10
3. NOHCES I USE .eeoverrrrressirenrmsesarnesssassnesnnins 11
3-1 Caution for safety ...cccooeireniiinnnenins 11
3-2 In order to use the driver properly ....12
3-3 Notices on setting and storing........... 13
4, Tnstallation place .eoeeeeeerrivnininnies 15
5. WD o eeeneeeneniecinreeeasee s seanenrsssnsnsinaans 16
5-1 Notices in WIrNg  ..cocvrvrvrrevevnnnsenees 16
5-1-1 Wiring to the terminal block ...... 16
5-1-2 Regenerative resistor use
method .o 17
5-1-3 Wiring to Connector CN I/F......18
5-1-4 Wiring to Connector CN SIG...20
5-1-5 Wiring to Connector CN SER ...22
5-2 Selection of a wiring equipment........ 22
6. FUNCHOM. e eevieciiterinee e senra e snsirrassesensnr e s 23
6-1 Configuration of input circuit............ 23
6-1-1 Control input .coovevvrerrvviecnnncnnnnnenn 23
6-1-2 Control OUtPULt..eceeceeeireeinaen 24
6-1-3 Analog signal input......eeeeeeeneee. 25
6-1-4 Analog signal output
(monitor QUPUL)..c.ceveecreerrenerenaes 25
6-1-5 Pulse row command, Counter
clear, Command pulse
input prohibition input ............... 26
6-2 Input/Output signal.......c.ceeereeinnnnn 28
6-3 Dynamic brake ........ccccvrreiivicnnniinnnes 33
6-4 Automatic gain tuning .......ceeeeeeieeene 34
6-4-1 Outline of automatic gain
(81711117 O UOUURP PRI 34
6-4-2 Applicable range ......cccccvvieriennes 34
6-4-3 NOHICES..ovvriiieriierininirrr e 34
6-4-4 Automatic gain tuning
103013 € 15103 1 SO 35
6-4-5 How to Operate ...ooeevvverureerirnnne 35

6-5 Protective functions.............cooooo 33
6-5-1 Outline ...ooioveiiirices 35
6-5-2 Detail of protective functions.....36

7. RUDDIAZ «evevvieinreiirmmeeeiesnesasserecenieennceneens 38
7-1 Before running ..eeeeeeeeerieeicreaieninnneens 38
7-2  Trial TUN e 38

8. AdJUSUTIENL..cevieiireeririnsnnsesssininaeneac s 40
8-1 Voltage confirmation of the

fOtary encorder. ..o ommeieesrinaniraninenne 40

8-2  Gain adjustment....cceeeevirrciencineninnns 49

8-2-1 Basics of gain adjustment .......... 41

8-2-2 Caution on the gain adjustment ..41

Q. Parameter....ccccrvvrreerrsrsrireeeeannernsessaenans 42
0-1 Outline of parameter.....c.cocevereeeininnn. 42
9-2 Detail of user parameter ...........ccueeee. 44

10. Operation.. .o veeeeieeeeerce et s 54
10-1 Key operation of the front panel

and display ...cooevei s 54

10-1-1 Composition of the
front panel/display.......ccccoeeeee 54
10-1-2  Outline of the operation.......... 55
10-1-3 Example of operation
(5 o2 1§10 1 AU ORRVOO 56
10-1-4 Detail of Operation.................. 58
10-2 Operation with computer......o.eevveeen 63
10-2-1 Outhine ....ocovevevemririrniiieriaennanne 63
11. Specifications........oveeeecieenirnnnceniennnnsiens 64
12. DIMEDSIONS wevvruveeriieeiirivviseirrnessanesaeennae 65
13. Option PartS....ccoevecimeiieeeniceeneseensncareaens 66
13-1 Software for communication
control PANATERM.......ccccinienneee 66

13-2 Connector kit for connecting
external equIpment .......cccvveeeeeninnens 66

13-3 Connector kit for connecting
MOLOT €0COURT ..ot eieeneens 66
13-4 RS232C Connection Cable................ 67
14. Trouble Shooting .......cccovveiiiniininnnnnnnn 68



1. Before operation

1-1 After opening the package

M Please check the followings:

(1) Right model No.?
(2) Any damage during the transportation?

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

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

AC Servo driver ——

M| |S D

1 0 3 A 1 v

.....

MSD series
MDD series
MFD series
MHD series

QOutput of the

Special Specification
(Alphabetical characters or numerals)

Series name

applicable motor

e.g.: 08 = 750W

10 — 1kW
15:—) 1.5:1<W

25 — 2.5kW

Power source spec.
eg: 3>3¢ 200V

__Design sequence
1: Standard
2: OQutside fitting of regenerative

L__Rotary encoder spec
e.g.. A — 10-core incremental
2500P/r

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 make sure that the number of the

encoder pulses matches each other.

Model No. of | Suffix of driver Applicable motor
driver Model No. Rated output | Voltage spec. { Rated speed Encorder pulses
- {10-lead-wires)
MSD103A1V B-1 MSM102A** 1.0kW 200V 3000r/min 10-core 2500P/1
MSD153A1V B-2 MSMIS52A** 1.5kW 200V 3000r/min 10-core 2500P/¢
MSD203A1V B-3 MSM202A** 2.0kW 200V 3000r/min 10-core 2500P/r
MSD253A1V B-3 MSM252A** 2.5kW 200V 3000r/min 10-core 2500P/1
MDDO83A1V B1 MDMOB2A** 750W 200V 2000r/min 10-core 2500P/r
MDDI103A1V B-1 MDMI102A** 1.0kW 200V 2000r/min 10-core 25008/
MDD153A1V B-2 MDMi52A** 1.5kW 200V 2000r/min 10-core 2500%/r
MDDZ203A1V B-3 MDM202A** 2.0kW 200V 2000t/min 10-core 2500P/1
MDD253A1V B-3 MDM252A** 2.5kW 200V 2000r/min 10-core 2500P/r
MEFDOS3A1V B-1 MFMOS2ZA** 750W 200V 2000r/min 10-core 2500P/r
MFD153A1V B-2 MFMISZA** 1.5kW 200V 2000t/min 10-core 2500P/r
MFD233A1V B-3 MFM252A** 2.5kW 200V 2000r/min 10-core 2500P/x
MHDOS3A1V B-1 MHMO52A** 500w 200V 2000r/min 10-core 2500P/r
MHD103A1V B-1 MHMI02A** 1.0kW 200V 2000r/min 10-core 2500P/1
MHDI153A1V B-2 MHM52A** 1.5kW 200V 2000r/min 10-core 2500P/1
MHD203A1V B-3 MHMZ202A** 2.0kW 200V 2000r/min 10-core 2500P/1
Note Please refer to section 12.  "Dimensios" (P.65) for the suffix.
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2. Cosmetics and title of each part

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

« |: To shift to the upper figure

A |: To change data/select the parameter

¥ |: To change data/select the parameter

Switch for mode selection [MODE

(Refer to Section 10-1)

Switch for selection display or execution display

Display LED (6-Figure)
(Refer to Section 10-1)

Mounting plate
(Refer to Section 4, 12)

(Refer to Section 10-1)

Check pin- (Refer to Section 6-1-4)
IM : Torque monitor signal

SP : Speed monitor signal
G : Ground

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

R, S, T : Power input

T, t : Control power input
DL, DL2 : Not in use

7, B : For additional

regeneratie resister
N : Not in use
U, V, W : For motor connection,

& : Grounding terminal covel

Terminal board

Connector CN SER (Refer lo Section 3-1-5)
For computer connection

Connector CN IF (Refer to Section 5-1-3)
For signal connection :

Comnector CN SIG (Refer to Section 5-14)
For rotary encorder connection ;

(M4 screw x 2)

-10-



3. Notices in use

I Be sure to observe the followings to prevent electric shock and injuries.

3-1

(1)

@)

(3)

4

()

(6)
(7

(8)
®

Caution for safety

Never touch the servo driver inside during running, since the high-voltage circuit is in the servo
driver. Never perform overhauling by yourself, but request to our company or agents appointed
by our company.

Even after the power is turned off, inside of the circuit is still charged with high voltage for a
while. If you want to touch the terminals of the terminal board, or inside of the driver, please
turn off the main power and control power externally and wait for 5 min or more.

Please put on the cover to the terminal board for prevention of an electric shock while using the

driver.

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

Please keep enough distance from the motor and the machine when you turn on the power.

Never touch the motor rotating parts during running.

Since the driver radiator, regenerative resistor and motor are 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.
(Design the machine to assure safety to people in re-starting.)

{10) While you do not use the motor and the machine for a long time, please turn off power.

(11) Capacitor of the power supply rectification circuit is lowered in capacity due to aging. Fan

motor for cooling is lowered in cooling drop due to aging. Replacing in about 5 years is
recommendable, to prevent secondary disaster due to troubles.

Panasonic driver is designed and manufactured through the highest quality control however,
unexpectedly higher external noise or application of high stalic electricity, or wrong wire
connection may cause a misoperation. Please 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-



B Surely set and install the equipment to prevent physical injuries due to nsufficient setting
ad instaliation on occurrence of earthquake.

B After earthquake, be sure to check on safety.

3-2

In order to use the driver properly

R Since a 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.

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

&)
2)

3

4
©)

(©)

(7

@®)

)

Please do not apply a higher voltage than the rating to the power input terminals (R, S, T, 1, t).

Please do not input the power to other terminals than the power input terminals (R, S, T, r, t) in
any case. Please 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 see the great voltage drop. We recommend you to have an independent
power supply for the driver.

Refer to section 5-2 (P.22) for the capacity of the power supply.

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

Please do not perform a dielectric strength Lest or megger test.
(When you perform a dielectric strength test, or megger test to an external circuit, please pull out
all terminals of the driver and connector so that no test voltage may be applied to the driver.)

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

When power is turned off, please keep an interval about 6 to 11 seconds before you turn it on
again. If this interval is too short, the system may not start up normally because its internal
circuit is not initialized.

If you use a leakage current breaker, please use that for the "Inverter" which withstands high
frequency. :

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

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

and run. If voltage above the rating is input, fire and smoke may be generated in the driver
inside, liable to cause motor abnormal operation and burning.
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(12) In trial running, fix the motor, check on operation in the state separating from the mechanical
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

W In transporting, treat carefully to prevent breakage of the driver. Do not grasp the cable

and motor shaft when carrying.
B Do not apply excessive force to the driver front panel and side plates.

(1) To the servo motor, high-frequency switching current is carried; accordingly, Jeak 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 100€), ¢1.6mm or above) or above is recommendable for preventing electric shock and
error operation. In case of using the leak breaker, use the breaker provided with high-frequency
measures as "for inverter".

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

(4) Fit appropriately 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 ride on the drive or put heavy articles on the drive.

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

(8) Perform wiring correctly and firmly. Incorrect and uncertain wiring causes motor abnormal
operation and burning.

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

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

(11) Never store, install and use the driver at places where vibration and shock (above 0.5G) are
applied, there are much metal powders & dusts, water, oil and grinding fluid splash, there are
combustibles nearby, and corrosive gases and inflammable gases are generated. Also, do not
use continuously at the resonance point.
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(12) Do not apply strong shock.

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

MINAS driver

Life of the driver is greatly affected
by ambient temperature.
Please arrange the installing Measuring point Measuring point
condition so that the temperature S5cm <« < Scm
may not exceeds the permissible

" temperature range. Please check
the ambient temperature at the T 5em

* marked point. .

Measuring point
Ambient temperature : 0~+50°C

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

(15) In case of using a regenerative resistor, temperature of the regenerative resistor may rise
excessively. Set not to be touched during running. Also, take care for cooling of the
regenerative resistor.

(16) Do not store at places affected by rain, water dropping, toxic gases and toxic liquid.
(17) Store at places not exposed by direct sunlight in temperature/humidity ranges within specification.

(18) When the unit is stored for a long time, contact your sales agent or the information destination
put in this Manual.

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

-14-



4. Installation place

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

N 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 65).

(2) Do not install at places with high temperature, high humidity, dusts, dirts, iron powders and chips.
(3) Instail at places of ambient temperature 0°C ~ +50°C.

(4) Avoid places exposed with direct sunlight.

(5) Install at places not affected by corrosive gases and grinding ﬂﬁid.

(6) The driver is not of water-proof structure.

(7) Do not use outdoors. Install at places without vibration. Do not use continuously at the
resonance point. '
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5. Wiring

5-1 Notices in wiring

5-1-1 Wiring to the terminal block

(L)

2

&)

)

- ()

(6)

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
wiring to terminal block".

As for units for wiring and electric wires to be
used, refer to 5-2 [Selection of units for wiring]
(Page 22).

As for voltage of main power supply and control
power supply, apply voltage indicated by the
name plate.

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

Do not earth or short-circuit the output -

terminals for motor (U.V.W)

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

G
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Fig. 5-1 Example of wiring to terminal block

Do not connect any wire to the terminal P.B.N.DL1 and DL2, in principle.
In case absorption capacity of regenerative energy is insufficient only by built-in regenerauve

resistance, consult with your sales agent.

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

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 sure to match the driver motor output terminal and the motor lead wire GREEN (pin

symbol in case of Cannon Plug).
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(10} For connecting the terminal block to each terminal, be sure to use ciimp-style terminals with
insulating coating.

(11) Firmly connect the terminal for motor earth and terminal for driver earth, and earth at one
position together with terminal for noise filter earth. Earthing the machine main unit is
recommendable. Use Class 3 Earthing (earthing resistance 100 €2 or under, $1.6mm or above)
for earthing.

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

(13) Insert the surge absorbing circuits to the contact points of the electromagnetic contactor and
relay provided around the driver, coils and brake winding of the motor with brake, for preventing

error operation.

(14) Provide no-fuse breaker, to shut off power supply outside the driver in emergency. In case of
using the earth leakage breaker, use the one provided with high-frequency measures of "for

mverter".

(15) Provide the noise filter for reducing radio noise and preventing error operation.
(Refer to 5-2 [Selection of units for wiring} (Page 22).)

(16) Prepare power supply for brake of the motor with brake by users.

I After wiring, before turning ON power supply, check for error wiring once again. ]

5-1-2 Regenerative resistor use method

(1) Regenerative power consumable by the regenerative resistor incorporated in the standard driver is

as follows.
Driver outside symbol B-1 B-2 B-3
Regenerative power Approx. 16W Approx. 27W Approx. 60W

For using in generating regenerative power exceeding the above power, the regenerative resistor
incorporated in the driver can not be used. When overvoltage error protection (Error No.12)
occurs in speed-reducing operation, etc. the regenerative resistor must be fit outside.

(2) Outside fitting of regenerative resistor

Driver special for outside fitting the regenerative resistor is necessary.

If the regenerative resistor is fit outside to the standard driver P.B terminals and running is
made, the driver may be damaged.
Consult with your sales agent. (Refer to 1-1 "Machine model symbol” (Page 9).)

(3) Recommendable regenerative resistor to be fit outside

Driver model Driver outside |Driver rated output| Recommendabie | Recommendable [nstant stop
name symbol resistance capacity consumed power
MSD103AZV B-1 1 kw 4002 400W 3706W
MSD153A2V B-2 1.5 kW 300 GOOW 4941W
MSD203A2V B-3 2 kW 2002 1000W 7411W
MSD253A2V B-3 2.5 kw 2000 1000W 7411W
MDDO83A2V B-1 750 W 6002 300W 2470w
MDDI103AZV B-1 1 kW 400 400w 3706W
MDDI153A2V B-2 1.5 kW 300 600w 4941W
MDD203A2V B-3 2 kW 2002 1000W 7411W
MDD253A2V B-3 2.5 kW 200 1000W 7411W
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Driver modcel Driver outside [ Driver raled output| Recommendable | Recommendable Instant stop
name symbol resistance capacity consumed power
MFDO083A2V B-1 750 W 600 300W 2470W
MFD153A2V B-2 1.5 kW 30Q) 600w 4941W
MFD253A2V B-3 2.5 kW 2002 1000W 7411W
MIHDO53A2V B-2 500 W 6002 300W 2470w
MHDI103A2V B-1 1 kW 40Q 400W 3706W
MHD153A2V B-2 1.5 kW 30Q2 600w 4941W
MHD2063A2V B-3 2 kW 2002 1000W 7411W

(4) Shorten the wire between the driver and the regenerative resistor as much as possible. (within

50cm)
Take care not to touch the wire to the regenerative resistor main unit.

(5) Wire the regenerative resistor surely according to Fig. 5-1 "Example of wiring to terminal block".

(6) When absorption capacity of regenerative energy is insufficient in using the regenerative resistor

fit outside, the resistor also can not be used. In this state, reduce regenerative energy by
reducing load inertia, max. speed and acceleration/deceleration time, etc.

Never touch the regenerative resistor, since the resistor may be highly heated, causing burn.

When the regenerative resistor is highly heated, take measures such as increasing capacity of the
regenerative resistor or cooling the resistor.

5-1-3 Wiring to Connector CN I/F

(1)
2)

()
(4)

)

(6)

Please make wiring per Fig. 5-2, "Wiring example to connector, CN I/F".

Please prepare a power supply for a control signal with DC12-24V, 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 (R, S, T, r, , U, V, W, @), as much as possible
(30 cm or more). Please avoid passing both wires into the same duct or binding them together. It
may cause mulfunction.

Please do not apply more than DC 24V or 50mA, to each terminal of the control output (S-RDY,
ALM, COIN, TLC, ZSP, BRK-OFF, EXOUT2, EXOUT1, EXOUTO), or avoid applying reverse
polarity. ‘This may cause damage to the driver.

If you directly drive a relay with the control output terminals, please install a diode in parallel with
the relay as Fig. 5-2 shows. If you do not install a diode, or install it in reverse direction, this may
cause damage to the driver.
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0

(8)

7~

As per Fig. 5-2, please use shielded, t(wisted pair wires for a signal line of CN I/F (analog
command input, command pulse inpui, feed-back pulse output of the encoder etc.). Please
ground the shield to the signal ground (GND) of the driver. (Though the shield of other
equipment normally open, in case affected by extreme noise, connect shield of both driver and
other equipment to frame ground.)
Frame ground tenminal (FG) is connected with the earth terminal (@) in the driver.
lroes 4.7KQ  Driver side
Servo ON ispet o SW ON;: Serve ON 2 SHY-0OH 1
Proportiana] action N - SW _ON: Proporiiona] action” 27 P—CON
Internad speed d select o SW ON: Sccond speed select 28
Speed O champ 7 SW Opea: 0 clamp 26 TEROSPD
Devistion counter clear — SW ON: Counres clear . 301
Coromzad pulse input iahibized o SW Open: Inhibit i 33—THR
Comeol. mode change-aves = SW ON: Second mode select 32 C_UODE
Algim elear o SW ON: Alarm clear ‘ 31 A—CLR
COW deive inhibit input e :w 8”"“_ Inhibit 2 CoWL
CW diive bibit fnpul o S¥ Open: [nfibit !
Servo teady ouiput 50"*{_;31 i 15 STROY
Serva alarm ouipul —_ 37 :@
e o QN1
- Positioning finish signal/Speed muive signal | a9
Torque limit middle signaf -.1—_9"" 40 COIH kgq:
. [_Q_] TLC
Zero-speed deteet signal . ping 12 “E
Voo _L_ I | L8P -
T External brake cancel signal — 11 RK OFH u
24 V' Error code oulpul signal 2 L] 10 =
: O EXQUT2Z
Error cods oulput signul 1 g g
: —O— EXOUT !
Error code otdput Signal 0 Ping b EXOUTO ||
s s n—1—1 by
HIV power swpply Zout 330 (20mA KAX) 20 12V
e 12V f

IV yover spgly_Zout 33 87 (20mA WAX) I .
@% -
19 —-12v

<z Tk e
25 ar

F&
S0—Fgq _
35 -GHO0  —p =
“ Speed monior__Tout 10k @ 43 —SEM Lg@‘ﬂ:}
Torque monitor Zout 10k Q 42 ! M sCh
Zin 10kQ) or above )
CW dicection torque limit input CWTL 18 CWTL
GND L—j
Zin 10k} or above 17
= — CYTL/TRORF—————
CCW direction torque limit input CCATL/TROR 16
- - GND 1.
Zin 10kQ) or abave s
Specd command japut SPR/SPL I4SPR/SPL
I 731 GND }—y——)
0Z-
_—_ 24
z <] G5 o7 3H5
—— 49 =
B <1 T3l 0B+ 3Hg
OA- -
—_— 77 P!
A . | 71 OA« A
AM26L532 or jis equivalent AHZ26LS 1)
-}
- SIGHZ |~ .
Command signal input _{:‘{:‘ g SIGH]1 ‘IE-
_{_—::‘j_\/ 1 PULS? Z‘I@—
Command pulse inpui i ] PULS1

AMIELEILE or its equivalent

-

Fig. 5-2  Example of wiring (0 connector CN [/F
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5-1-4 Wiring to Connector CN SIG

D

2)

3

(4)

(%)

(6)

Q)

For the encoder cable, use a stranded wire having core of 0.18mm* or above, a twisted pair of
wire having overall shield.

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 OV (1.2 pin) power supply.

Be sure to connect the envelope of the shield on the relay cabie 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 shield wire from the encoder.

Separate wiring to the power line (R.S.T.r.t.U.V.W. @) as much as possible. (30cm or more)
Do not pass them through the same duct or bind them together, to prevent error operation.

In case of Cannon plug specification, connect the envelope of the shield on the encoder cable
motor side to the J terminal.

Do not connect anything to the vacant terminal (5,6,13,14,15,16,19 pins) of the connector CN
SIG.

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

Connector for CN I/F, CN SIG

Receptacle on driver side Applicable plug on user side Manufacturer
Connector mark Product No. Part name Product No.
CN I/F 10250-52A2]L Plug (Solder type) 10150-3000VE
Shell 10350-52A0-008 Sumitomo 3M, Ltd.
CN SIG 10220-52A21L Plug (Solder type) 10120-3000VE
Shell 10320-52A06-008

Note 1) Parts equivalent to product number above made by other manufacturers may be used for receptacie and

plug.

Note2) As plug shell kit, use the above article No.s or articles eguivalent to the above article No.s made by

other manufacturers.
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Pin No. of canon plug]

Driver side

Line color in lead wire

J-

/ T

E White/Orange

g ~
F Orange ) 12 f
C White/Yellow . g9 B
D Yellow (V) J 0 ..B_.
A White/Blue = ] A
B Blue ( ) i

q
|

e
/
L~

-

=

-
/_

ST NN

/AI/

]

Sarvo motor

14 (
13 ¢ |
16 ¢
15
R White/Brown | 18— _S
a RX
P Brown 11 RX Regulator
G White/Red ~ 1oy oy
, H Red (u) 35y
a2 ov
U 4 o5y N
90 i +3Y

I
I
1
|
]
1
|
I
I
t
]
|
]
I
i
i
i
b
I
1
i
|
|
|
|
i
;
i
i
[
i
i
i
1
i
!
i
i
1
i
i
i
i
i
!
i
1
i
i
!
i
|
|
i
i
|
i
:
1
i
i
:

3

[ ] Twisted pair

Fig. 5-3 Example of wiring to connector CN SIG

encoder.

Be sure to connect the envelope of the shield on the relay cable driver side to the
connector CN SIG frame ground (20 pin), to minimize effect of noise.
envelope on the relay cable motor side to the envelope of the shield wire from the

Connect the
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5-1-5 Wiring to Connector CN SER

(1)

control (Option/P.66), you can operate this driver with the following functions;
(Please refer to section 10-2, P.63 for detail.)

B Setting/change of each parameter

Control state reference
Error condition reference
Error record reference

Waveform graphic function

]
|
||
M Automatic gain tuning
N
|

Saving/loading of the parameter data

With a personal computer designated in section 13.1 PANATERM, Software for communication

(2) For connecting the personal computer and the driver, use the special cable prepared as option.
As for option cable, refer to 13-2 [Cable for connecting RS-232C] (P. 67).
Insert surely the option cable connector to the "RS-232C" connector 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.
when both power supplies of the personal computer and the driver are shut off.)

5-2 Selection of a wiring equipment

(Insert/pull out the connector

Applicable Power No-fuse breaker | Recomumended | Electromagnetic] Main circuit Control circuit
motor consumption | (Rated current) noise filter switch wire diameter electric wire
Series | Output | (At rated power) Note I Note 2 (Composition of! (R, S, T, U, V, | diameter {r,t)
contact) Note 1 W, &)

MDM | 750W | about 1.3kVA BBP3-10 LF-310 BMF61042N 2mm? 1.25mm?
MFM (10A) (4a)
MSM | 1kW | about 18.kVA BBP3-15 LF-315 BMF61542ZN 3.5mm’ 1.25mm*
MDM (15A) (4a}
MSM | 1.5kW | about 2.3kVA BBP3-20 LF-320 BMF61842N 3.5mm* 1.25mm?
MDM (20A) {4a)
MFM
MSM | 2kW | about 3.3kVA BBP3-30 LF-330 BMF6252N 3.5mm? 1.25mm*
MDM (30A) (3P+2a2b)
MSM { 2.5kW | about 3.8kVA BBP3-40 LF-340 BMF6352N 3.5mm* 1.25mm’
MDM (404) (3P+2a2b} '
MEFM

Note 1) The product number of no-fuse breaker and electromagnetic switch belongs to Matsushita Electric

Works, LTD.
Note 2) The product number of noise filter belongs to Tokin, LTD.
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6. Function
6-1 Configuration of input circuit

6-1-1  Control input

TN
CON¢ (1) £7kQ
~ - Servo on
o SRY-0K @)— %Q '{_
~ Proportional action command
. / o P-CON @ } } {_
‘%Z Internal speed command selection
- {KTSPD (79Y }
e—5 o 28 »
=~ } gl— Zero-speed clamp

- ZERQSPD - N % u

v " \26) -

" — _(:%} ~+ Control mode control
12 ~24Y . /C ¢-NODE @ %"_ :
. hc:l—‘g}z 4' Ala‘rm clear
| N S D T i
‘ —c:.w¥—%z { CCW rotation inhibit
. R GOHE @ »
_4_—_$—%! { CW rotation inhibijt

- ) :

7T

: CoM- @ : ‘

//—\_,J/

CN L/F

Note) Please prepare a power supply (Vpc) for the control signal at your side. (DC 12~24V/0.5A or
more)



5-1-2  Control output

Cou+

Relay

D~
y $-RDY @
; (S0mA or snder) j;_tf'? . «—— Servo ready
(COM-) [ @h—t—e—
-
&

ALK
S50mA o¢ ander)

Relay
% ﬁS? —— Scrvo alarm

(COR~})

' Reiay
. GCOIN

(S0mA or under) t% ki <— Positioning end arrival speed
Rela
LA P L
S0mA. or under) %b‘:# ~—During torqué _Iimiting
Relay 75p
. My
| JsomA or under) Y ,{;]L;il# : Zero-speed detection
Relay '
~ BRK-OFF| =

* \ /) B \]_ll .
| I(som & undtr) ib"*l < ——- Brake release
‘_—.

Ry cyouta
. ()
7O T o O ﬂ’j#
N
R
I \%ﬂy EXOUT1 | (5 ’
. Hmd or ) iﬁj’* > < Error code |
Relay (3 bit) t
® ) EXOUTD 6
| [ oot or unter| ﬂ Fs}u
. [ o e —— L

v | COK- -
e L ag

CN I/F

Note 1) Please prepare a power supply (Voc) for the control signal at your side. (DC12V ~ 24V,
0.5A or more)

Note 2) Please pay attention for the polarity of Vpc. Reversed polarity of the above fig. will damage
the driver.

Note 3) When you directly drive a relay with each output signal, please install a diode in parallel to the
relay as the above fig. shows. If you do not install a diode or install it in reverse direction, the
driver get damaged.

Note 4) When each oulput signal is received by logic circuit such as a gate, be sure (0 climinate
influence by noise.

Note 5) Please limit the current fed to cach output to S0mA or less.
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6-1-3  Analog signal input

Shield
SPR/SPL e=t 10w A AmEe
GND ( )
CCWTL/TROR m cCW
S AT ;m:.n?t + torque limit d
oo U . I comman
CHTL s-z10v N @ 10k @ '.L ;]—- CWﬁ b
(]\ mwi I torque limit command
GND SO
Twisted pair e 71V
—0—
::3:'@——:»
P na
w d-tav
HS b

Note) Please use SPR/SPL and CCWTL/TRQR input separately based on the following control mode;

SPR/SPL input
at speed control mode o Speed command input
at torque controlmode -0 Speed limit input (in absolute value)
at the position control mode ~ «+---"- Inactive
CCWTL/TRQR input
at speed, position control mode - CCW torque limit input
at torque controlmode v Torque command input

6-1-4 Analog signal output {(monitor output)

822888
[Driver side| BN

1" ,""‘"‘--._/’
- {1eque momior signal) @/ . Hk O
_ 5P
Mesuring i:':::" {spoed mositor sigeal) —~ E - g ’
- i 43 = Q
casaring imsirement .
e g | o =7 |
=S
gl -
CH=-1/F

Note 1) Output of both IM and SP has output impedance of 10K£2. When you connect a measuring
Instrument or an external circuit to IM or SP output, use the ones which have high input
impedance in order to minimize an error. (Such as Multimeter or Oscilloscope etc.)

Note 2) IM and SP are also output to check pins on the front of resin case.
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6-1-5 Pulse row command, Counter clear, Command pulse input prohibition input

The command pulse input can respond to either interface of a 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 a signal securely.
Take notice that connection to the driver is different in the line driver interface and the open

collector interface.

* Line driver interface N
PULS2 ' )
s (] A |
PULS |
") @“ Command pulse input (B}
Command pulse input @® S1GN2 . ———

' SIGN a ©

SIGN1 3 2200
Twisted pair b @
COM+ )
- i

4. Tk 4. Tk Q
) Dcwauon counter cleir
gz::stil:;u:mumcr CL & Command pulse input inhibit
Yoo e
LI Command pulsc | HH

2~24V input inhibit input I: ; @
CON4
j @ ) Dlrers:de
CN 1/F
- Open collector interface
Vp-1.5 . ~
Re220 - 10mA T

Command pulse
input (B)

L |

12~24¥ Command pulse

inpul (:A)

Note 1) Caution on using an open collector interface

@ Please 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 collector interface, you need
to install a separate power supply (12~24VDC) for pull-up. Higher the power supply
voltage (less than 24VDC), higher the resistance (o the noise you can expect. Please set
the value of the series resistor R in the following formula sc that the primary current of the
photo-coupler becomes approx. 10mA depending on the power supply voltage. (Setting Vp
to 24V, R shows 1.8~2.0kQ), and setting to 12V, R shows 780~ 82002.)
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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 shown below respectively for line driver and open collector

interface. (See 9-2 (P.44~53).)

Provision of pulse (A) (Supply side) (B) (Driver side)
Line driver UF H (L) H (L)
Open collector  I/F H({L) L{i)

3 If there should be any fault due to influence of noise, it may be corrected by connecting
signal GND on pulse supply side and signal GND on driver side (such as pin 13 of CN I/F)
(Broken line in the open collector interface figure).

Note 2) Puise input inhibit signal (1NH) inhibits the input of pulse as connection is open between pin
33 and 41. When INH input is unused, short between pin 33 and 41 outside the driver.

AM261.532 equivalent sy

0A » ~ (M /f}f
<o 31
B m— 7]

0A - 8

p = @ Bz
53
08 + @B |5
<l o 30
.| [08 - ‘me 6
I~ < -
1 0% ¢+
<RI e T
07 _ :
pi L 22 €9
RX . ¢
3_( TS i/ =
RX -
PP O ™
GND (18
Twisted pair —— ‘/d7 ed
c ‘)
&)
/V_X_,
CN I/F

Note 1) The output pulse (A/B-phase) of the rotary encoder will be entered into a division processing
circuit, then will be fed out through the line driver(AM26L.531) after the division processing.
Z-signal alone will be fed out through the No. 4 pin (CZ) with an open collector.  If using this
CZ-signal, be sure to eliminate influence by noise.

Note 2) Please receive the output pulse with the line receiver (AM26L.S32 or equivalent). In this case,
please install an appropriate resistor (Approx. 330£2) between the line receiver inputs.

Note 3) In Z-phase signal, note that logic is reversed respectively for line receiver output (OZ) and
open collector output (CZ).

Note 4) When you use division function of feedback pulse, note that:

(D Pulse width of Z-phase signal becomes 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 A-phase signal, while if
it is not "1", they are unsynchronized.
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0-2

Input/Output signal

Type

Title

Symbol

Pin No.

Contents/function

Control
signal
power

supply

Control signal
power supply

COM +

COM -

41

3 Connect (+) of the control signal power supply (12~
24V) to the COM+ (7 pin), and (-) to the COM- (41
pin).

(3 Prepare a control signal power supply at your side.
Capacity varies depending on a composition of the
control output circuit.

Allow extra capacity.

Control
input

Servo-ON
input

SRV-ON

29

3 When you connect to (-) of the control signal power
supply, dynamic brake will be released and the driver
turns to "Servo-ON".

[0 When you open the connection to (-), the driver turns to
*Servo-OFF", and shuts off the current to the motor and
dynamic brake will be activated, and also the deviation
counter will be cleared.

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

make sure that the motor is at stop.

Turn on/turn off the power at"Servo-OFF" status in

order to avoid transitional trouble.

Allow 50 ms or more before input the command

(speed/puise etc.) after shifting to "Servo-ON".

Note 2.

Note 3.

Proportional .
action
command input

P-CON

27

[0 In connecting to COM-, operation of the speed amp
becomes only proportional action (P action).

) In case of using for positioning, etc. without setling

position foop, etc., when leaving for a long time after
finishing positioning, positioning point may move by
drift of the analog signal processing circuit.
To prevent the above trouble, by switching P1 action of
speed amp to only P action on finishing positioning, loop
gain of the control system is lowered, reducing drift
amount. With friction load, the motor stops more
firmiy.

Internal speed

" - comunand

select input

INTSPD

28

O When internal speed command is selected by parameter
No.16 "Speed setting internal/external change-over”,
internal speed setting first speed and second speed are
changed over with this input.

In connecting to COM-, second speed 1s selected.

First speed and second speed of internal speed command
setting can be set by parameters. As for details, refer
to Page 50 and 51.

Zero-speed
clamp input

ZEROSPD

26

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
servo lock state. (however, effective when set value of
the parameter No.17 is “0” and control mode is other
than position control mode)

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

O This input is also used as control input in internal speed
command setting run, in combining with the INTSPD
input above stated.  Refler to Page 51.

a
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Type

Title

Symbol

Pin No.

Conients/function

Control
input

Control mode
control input

C-MODE

32

U You can select six modes through the parameter of
"Selection of control mode", in single mode, among )
Position control mode, &) Speed control mode, and @
Torque control mode, and in addition to these in
combination mode, among @ Position (1st.) -Speed
(2nd.) control mode, & Position (1st.) - Torque
(20d.) control mode, and & Speed (lst.) " Torque
(2nd.) control mode.

O 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

31

U 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.)

[J At the same time, the deviation counter will be cleared

Note You cannot clear the overload (OL), overcurrent

(OC), 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.

CCW rotation
inhibit input

CCWL

0 In case of a linear drive, connect to the fimit SW in
CCW direction (viewed from the motor shaft), and close
this limit in case of a normal run. If the SW becomes
open exceeding the limit, no CCW torque will be
generated.

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

U You can activate a dynamic brake with this input.
Refer to section 6-3 (P.33) for a detail.

CW rotation
inhibit input

CWL

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

Control
output

Servo-ready
output

S-RDY

35

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

Servo-alarm
output

37

[ Transistor turns off when the driver detects the error and
activates the protective function.

Positioning end
signal output
or
Speed arrival
signal output

COIN

39

O 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 turns on.

J At speed or torque control mode, this signal becomes a
speed arrival signal. Transistor turos on when the
motor speed reaches the preset speed preset through the
parameter No,12,

Signal output
during torque
limiting

TLC

40

L Output transistor turns ON in speed or position control
mode wien torque [imit function is operating,
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Type

Title

Symbol

Pin No.

Contents/function

Control
output

Zero-speed
detection signal
output

Z5P

12

[J Qutput transistor turns ON when motor rotating speed is
lowered to zero (low) speed set by parameter No.11 or
under. Detectable rotating speed is 20r/min or above.

External brake
cancel

BRK-OFF

11

O With this signal output, exlernal mechanical brake is
controlled.  Structure the external circuit to cancel
brake when the external transistor is turned ON. As
for timing sequence of this signal, refer to page 48.

Alarm code
output

EXOUT2

10

EXOUT1

EXOUT(

O When error is detected and protection function operates
to make alarm state, code is output in 3-bit for each
factor. Relation of factor and code output is shown in
the below table.

Error code

EXOUTI |EXOUTO

CNUF | CNIF | CNIF

10pin | 9pin | 8pin
g 0 0
0 o i

EXOUT2 Errar contents

Normal

System error, DSP error,
CPU error

EEPROM parameter error,
Recciving parameter etror,
Command puise dividing
error

Encoder error(ST), Prive
inhibit input error
Positional deviation
excessive error, Deviation
over error, Over speed
error{0S)

Insufficient voltage error
(LV), Voltage error(OV)
Overload error(OL),
Overheat error{OH), Over
current error{0C)

Other errors

0 1 0

1 1 1

0: Output transistor ON
1: Output transistor OFF

Note)

Analog
signal input

Speed
command input

SPR/SPL

14

GND

15

i) At speed control mode:
* You can input the analogspeed command.

* You can set the speed command input 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.50).

ii} At torque control mode:

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

* A relation between the limited speed and the input level
is the same as that of the commanded voltage level and
the motor speed at the parameter No.13. Refer to P.50.

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

Note 2. This input becomes inactive at position control
mode,
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Type

Title

Symbol

Pin No.

Contents/function

Analog
signal input

CW torque
limit input

CWTL

18

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

I Input negative command voitage to CWTL (No. 18 pin)
to limit the CW torque, and positive command voltage to
CCWTL (No. 16 pin) to limit the CCW torque.

O A relation between the commanded voltage and the
torque limiting ratio (against the rated current) is
described as follows;

GND

17

300% — frrorreeeert d

200 — e g

current (%)

100 —

Ratio against the rated

CCW torque
limit input

CCWTIL

16

GND

17

CW command 36 -9 (V)
CCW command +3  +6 49 (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.45.)

Note 2. This function becomes inactive at torque control
mode.

Note 3. Some modeis show saturation when the torque limit
input exceeds approx. T 6V.

Torque
command input

TRQR

16

GND

17

[J You can input the torque command at a torque control
mode.

EJ You can set the torque command input gain {a relation
between comrmand input level and generated torque of
the motor), and polarity of torque command input
through the parameter No.1A, 1B. (Refer to P.51)

Note 1. This input is used in common with CCW torgue
limit input (CCWTL).

Note 2. As soon as torque input equivalent to about 200%
or more is given, some models may show saturation

phenomenon of generated torgue.

Please apply voltage within + 10V for analog command input of SPR/SPL, CWTL, CCWTL, TRQR.
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Type

Title

Symbol

Pin No.

Contents/function

Analog
signal input

Speed monitor

signal

SP

43

GND

45

0 The driver outputs voltage with polarily in proportion to
the motor speed or position deviation. You can select
the motor speed or the position deviation through the
parameter No.08 "Speed monitor gain”.

+ : CCW rotation
- : CW rotation

O You can set 2 types of full scale value of a speed monitor
signal through the parameter No.08 "Speed monitor
gain". (Refer to P.45.)

Note. Qutput impedance of the speed monitor signal is
10k(2. Pay attention to input impedance of
measuring instruments and circuits to which you
connect.

Torque monitor

signal

M

42

GMD

45

O The driver outputs voltage with polarity in proportion to
the generated torque of the monitor.
+ : CCW rotation
- : CW rotation
O A relation between output voltage of the torque monitor
signal and the generated torque is;
3V/100% torque
Note. Output impedance of the speed monitor signal is
10kQ2. Pay attention to input impedance of
measuring instruments and circuits to which you
connect.

Pulse row
comanc
input

Command
pulse input

PULS1

PULS2

Command
symbol input

SIGN1

SIGN2

[0 You can input command pulses through this terminal.
The driver receives them with a high-speed photo-
coupler IC.

[J You can select input status of command puise among the
followings through the parameter No.29; (Refer to
P.53.)

(D 2-phase input (A/B-phase)

@ CW (PULS)/CCW (SIGN) pulse input

® Command puise (PULS)/Symbol (SIGN) pulse
input

O You can set a multiplication of the 2-phase input
(multiplication of 1, 2, 4}, and select the polarity of the
input comumand pulse through the parameter.

Note Input impedonce of command pulse input signal and

command symbol input signal is 220Q2.

Control
input
(at position
control
mode)

Deviation
counter clear
input
{Count clear)

CL

30

O You can clear the deviation counter connecting to COM-
of signal power for control. You can also prohibit a
command pulse input and a feed-back pulse input from
the encoder.

Note. Allow more than 30 & s of clear signal width.

Command
pulse input
inhibit

INH

33

O In connecting to COM- of control signal power supply,
input of command pulse (PULS.SIGN) becomes
effective. In releasing connection to COM-, input of
command pulse is inhibited. When this function is not
used, be sure to connect to COM-.
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Type Title Symbol | Pin No. Contents/function
Encoder | A-phase output OA+ 21 |0 An output puise from the rotary encoder built-in the
pulse driver will be entered into the division processing circuil,
output 0A- 22 and be fed out through the fine driver (AM26LS31) after
the division processing.
B-plhase output OB+ 48 |0 You can select a logic relation of B-phase, or Z-phase
OB- 49 against A-phase pulse through the parameter No.0OD.
Z-phase output OZ+ 23 (Refer to P.42.)
........... OZ- 24 [ [P [T P —
Z-phase output CZ 19 | Open collector output.
Power supply +12V 20 |0 Allowable current is 20mA both in +12V and -12V.
output =12V 47
GND 46
Signal ground GND 13,15,
17, 44,
45
Frame ground FG 25, 50 {10 Connected with driver earth terminal.

6-3 Dynamic brake

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

(1) when you turn off the main power,
(2) when you turn the driver to "Servo-OFF",
(3) when a protective function is activated,

(4) during deceleration, when the limit SW, connected to "CW rotation inhibit input (CWL)" of
the Connector, CN I/F is turned to "open" while the motor is running at CW.,

(5) 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 or not to activate the
dynamic brake through the parameter No.OA. (Refer to section 9-2 P.44~53.)

Parameter No. OA Deceleration operation in In servo OFF or operating In power 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 operales after stopping
2 Deceleration and stop by Deceleration and stop by
operating brake operating brake, Brake
canceled after slopping
3 Free run stop without Deceleration and stop by
operaling brake operating brake, Brake
operaling aller stopping
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2. The dynamic brake is rated for a short duration. Use this only for emergency.

Please set a pause in approx. 3 minutes when the dynamic brake worked at high speed
aperation.

Specifically, if servo ON/OFF is repeated frequently, the dynamic brake circuit incorporated in
the driver may be damaged. Do not repeat turning ON/OFF the servo frequently.

6-4 Automatic gain tuning

6-4-1 Qutline of automatic gain tuning
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.58), for how to
operate automatic gain tuning.

6-4-2 Applicable range

I3 You can apply this function only when the following conditions are satisfied.

00 Even if the conditions are satisfied, there may be the cases when you cannot apply this function, due
to various load conditions.
In these occasions, please setting manually.  (Refer to section 8-2 P.40)

Applicable conditions
Motor MSM, MDM, MFM, MHM series
Load inertia To be more than 2 times, but less than S times that of the rotor inertia of the
motor.
Load * Machine stiffness to be as high as possible, including a coupling to the

motor. (No beit drive is applicable.)

* Backlash of the gear to be as small as possible.

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

(especially in the use 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 and CW in both
forward and reverse direction.

G-4-3 Notices

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

(1} When error, servo OFF and deviation counter clear occurred during operating auto gain tuning,
auto gain tuning error is made. As for details, refer to 10-1-4(4) "Details on auto gain tuning
mode" (page 62).

(2) Motor output torque during operating auto gain tuning is allowed up to the max. output torque set
by Parameter No.06 "Torque limit setting”". CW and CCW drive inhibit input is ignored.

(3) In certain load state, oscillation may occur, abruptly changing speed.

(4) If error occurred during operating auto gain tuning, immediately shut off power supply or turn
OFF servo.
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(5) In case auto gain tuning is executed but load inertia can not be presumed, gain is the same value
before executing tuning, not being changed.

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
execule, 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 repeat max. 5 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 cycles, or
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 110 9. You can set a
higher value and higher gain with a higher stiffness machine.

O Normally you start setting with smaller No., and repeat the automatic gain tuning until
you encounter the oscillation, abnormal noise 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.
@ Turn to "Servo-ON".
@ Start up the automatic gain tuning. (Refer to section 10-1-4 (4).)
& Write 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.62.)

6-5 Protective functions
6-5-1 Qutline

B This driver have various protective functions, and the driver trips while an alarm output signa’
(ALM) is turned "off" from "on" when these functions are activated.

B When the driver trips;

(1) All digits of 7-segment LED will flash, if you operate with the front panel. Please refer to
section 10-1-4 (1) (P.58), 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 {Ertor condition reference}, if you use a computer.

3) At the same time, code is output to the connector CN I/F (EXOUT2.1.0) in 3-bit for each
error factor.
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6-5-2  Detail of protective functions

Corrective action

Protective Error Code output Content
function code No. | EXOUTZ | EXOUTT|EXQUTO
Overvoltage 12 1 0 1 Voltage at converter exceeds | + Extend deceleration time. Or
protection 400V due to regenerative reduce load inertia.
cnergy. Note This cannot be appiied to
use regenerative brake
continuously.
Undervoltage 13 1 0 | Power supply voltage drops | + Check if power supply voltage
protection due to instantaneous power is with in permissible range or
shut off or lack of power not.
capacity. Note Check voltage drop due to
lack of power capacity, or rush
current at Power-ON.  Alsc
check open phase of power
supply.
Overcurrent 14 1 1 0 Cutput current of converter * Check short of each of motor
protection increases extraordinarily. teads (U,V,W), after shutting
off power.

* Verify insulation resistance
between motor leads (U,V, W)
and motor ground (E), and
check any deterioration of
insulation resistance.

« If this protection recurs, even
after checking and turning on
power again, it represents
malfunction. Shat off power
immediately.

Overheat 15 1 1 0 Power element in driver is Check the ambient temp. and
protectian overheated cooling condition of the driver.
Overload 16 1 1 0 * Driver is used * Extend accel./decel. time or
protection continuously with current reduce load. Or extend
which exceeds ratings. capacity motor/driver.
* Error such as incorrect - Check on connection of the
wiring and disconnection motor connecting wire U.V.W.
occurred in connection of | - Adjust by lowering position
motor connecting wire loop gain and speed loop gain
UV.W. and raising speed loop integral
time constant, according to
adjusting method.
Encoder error 22 0 1 1 * Some errors on encoder * Check wiring or connection
protection wiring occur. (such as broke { between driver and encoder, or
wire) connection of Connector, CN
* Encoder malfunction SIG.
‘ * Check power supply voltage at
encoder side (SV +5%)
(especially when you use longer
cables).
Position error 24 1 0 0 Position error pulse exceeds | * Check if motor runs per position
limit permissible range set through{ command pulse or not.
protection the parameter No.23 * Check saturation of oulput
(Position error limit setting). { torque at torque monitor.

* Set value of parameter No.06
"Torque limit" to the max.
(300% normally)

* Verify gain adjustment.

* Extend accel./decel. time or
reduce load, if above check does
not show any error.
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Protective Error Code output Content Corrective aclion
function code No, [EXOUT2|EXOUT] [EXOQUTO
Deviation 29 1 0 0 Position error pulseexceeds | + Check as same as above.
counter 277 (134217728).
overflow
protection
Overspeed 26 1 0 0 Motor speed exceeds a limit | - Check if you input excess speed
protection set through the parameter command or not. Or check
No.35. input frequency of command
pulse and
division/mullipiication ratio of
command pulse.

- Check if overshoot occurs at
acceleration due to mis-
adjustment of gain.

Rotation 33 1 0 0 Driver trips when both CCW | - Check any errors of SW, wire,
inhibit input and CW rotation inhibit or power supply connected to
error input turns to off, CCW/CW rotation inhibit input.
protection interpreting this as an error. | - Especially, check start-up delay
of power supply for control
signal (12~24Vpco).
Command 27 0 1 0 Driver trips when Set division/multiplication ratio
pulse division division/multiplication ratio so that command pulse
errof which you set through frequency after
protection parameter No.25, 26 is not division/multiplication becomes
proper. (too high). less than the max. input pulse
frequency (500kpps).
EEPROM 36 0 1 0 The data is damaged, when Set all the parameter again and
parameter you read it from EEPROM write into EEPROM.
efror upon the power on.
protection 36
Receiving 84 L 1 0 Driver trips by judging some { Turn off power once, then turn
parameter possible error by on again. If driver still trips,
error self-diagnosis function. showing the left display, this
protection 84 may represent some
System error 98 0 0 1 malfunction. Shut off power
protection 98 immediately.
DSP error 23 0 0 1
protection 23
CPU error 30 0 0 1
protection 30
Other error 99 1 1 1
protection 99

* The column "Code output" in the above table shows the below contents.

0 : Output transistor ON
1 : Output transistor OFF

Note 1) In order to restart the driver after the trip, please remove the trip factor by turning off the power.
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;

* Overcurrent protection

Note 2)

Note 3)

- Overheat protection

- Overload protection

* Encoder error protection

* Self-diagnosis trips (Error code No. 36, 84, 98, 23, 30)

Turn on power again for resetting.

When EEPROM parameter error protection {No. 36} has worked, turn on power again, then check all
parameters and reset them.

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. See the section 5-1-4 (P.20), and
check it again.
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7. Running

7-1 Before running

After you finish installation and wiring, please check the followings before Tunning;

(1) Any wrong wiring?
Especially wrong wiring of the power input R, S, T, 1, t and the motor output
and loose connection.
(2) Is the input power correct?
Main power supply:  3-phase 200~230V 50/60Hz)
Control power supply:Single phase 200~230V!iz 50/60Hz)
(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?

U, v, w, S,

Y

7-2  Trial run ' e ra_'
. OFF $RY-0H
(1) Please make a trial run per below: £ @)
+ Run the motor with no load (no load Mz i ML GD
connected to the motor shaft). ol wnl 7y
* Fix the motor to avoid any movement J os LIy
due to the .quick accel/decel ox I
operation. o D
SPRSSPL
(2) Release a brake if you use the motor Ve &£ " ©
with a brake. At speed/torque / W
. X . control mode’ CCPTL/IR0A @
(3) Set polarity of signals, or switches Ve - o
connected to the input signal pins of CN : / D,

PyLS2

I/F per the right Fig., and apply a signal
power supply (single-phase 200V). (Do
not turn on the main power of the main

power to the driver yet.) At positon L
control mode 3

SIGHZ

_— l:/'_'m
t - PULSY
—=

SiGN1

Cl

BEOOO0

|

CN [/F
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{4) Turn on the power to the driver
(D 7-segment LED of the front panel displays shows one of the followings depending on the
selting value at the Parameter No.

----- Position deviation

el 111 1ol
LI Irrim - Motor speed Refer to Section 10-1-4 (1)
(I A N 5] R Output torque (P.58)

@ 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 limit nhibit": Check if the setting is "1" or not. (Refer to
P.45)

* Parameter No.29 "Pulse input mode": (Refer to P.53) (running at only position control)
Input style command pulse set by this parameter must be given to wmputting PULS1,
PULSZ and SIGN1, SIGNZ2 in running.

(5) Iuputa Servo-ON signal. The motor is now ready to be run.
(D At speed control mode;

* By increasing a speed command input (SPR) from 0V gradually, the motor runs at the

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

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

1V to speed limit input (SPL) to make a speed limit state, the motor star(s running.
3 At position control mode;

* Make a deviation counter clear signal (CL) to clear release {(L—H), and make a
command pulse input inhibit signal (INH) to inhibit release (H-*L). Now the motor
becomes the Servo-Lock state.

* Input 2 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.

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 puise frequency {pps] X (Input pulse division * multiplication ratio)
speed [r / min] <4
60

= [Number of encoder pulses (P / 1)] x

where

Number of encoder pulses : 2500 (p/r)
Division - Multiplication ratio : 1
Input pulse frequency : 300 (kpps)

300 x 10° (pps) x 1 x 60 (s)
42500 (P /1)

Motor speed N (r / min) = = 1800 (r / min)

Since encoder feedback pulse is processed in four-multiplication in the driver, the
motor rotates once in command input pulse 10000 (P), in standard delivery setting.

(6) Please Lry other functions such as parameter change or gain adjustment.
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8. Adjustment

8-1 Voltage confirmation of the rotary encorder

4 This driver has a built-in power supply for the rotary encoder.

properly, the power supply voltage should be maintained 5V + 5%.

If you use longer connecling cables for the rotary encoder, the voltage may be maintained with
In this case, please confirm the rotary encoder

voltage near the motor and in the state of connection to the encoder (between the H terminal
(+5V) and the G terminal (OV) of the canon plug) is within 4.75 ~ 5.25V.

the above range due to the voltage drop.

below 4.75V, refer to Section 5-1-4 and make the double wiring for the power supply.

8-2 Gain adjustment

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

If you encounter the

In this case, please refer to

W Though this driver consist of the digital AC Servo, you can make an analog adjustment for the
Folliowing chart illustrates the image of making an equivalent

servo gain adjustment.
conversion of the servo control to the analog servo control:

Parameter NoiI
Parameter Nn.@

Equivalent block diagram

Speed

G4

conversion/amplifying

Deviation

Pulse tow command Division
— o
Mubtiplier

eounter

1

. |Position enos

AMP
61

Speed feed forward signal

G1: Position loop gain {Parameter No )

(2: Speced loop gein (Parameter No)

(G 3: Speed loop integration {ime constant (Parameter No)
G4: Speed feed forward {(Parameler No.)

Control mode selection through paramier I

*mt{'r,p_:}

Torque command
S

Speed etrer AMP
(propodion” integration)

- 62,63

Torque liminer

Torque command [ ASD }

Parameier Naf
Faramsier No@

Rotary encoder signal (A'B}

Feedback pulse

Multipli
byu;pl.m

Rolary cocoder signal (Z}

Division |

" (0A, 0B)
Feedoack pulse

= (oL,cd)
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8-2-1 Basics of gain adjustment

(1) Incase 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, "Operation").

@ Set a larger value of the speed loop gain (within the range that no oscillation 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 occurs.

If you set the larger position loop gain, the machine stiffness (at Serve-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 0.

~(® 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 contro! mode;

(@ Adjust the speed loop gain and speed loop integration time constant to the most proper value,
by refering to the above mentioned @ 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 gain and the integration time
constant 50 that you can obtain the minimum overshoot of the speed monitor a signal at the
accel/deceleration, against the stepped speed command, or the minimum ripple of the torque
monitor signal.

8-2-2 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) When you set 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
Parameter No.22 and the positioning end signal (COIN) may not be fed out. Please set this
value to "100[ms]" or less at normal condition.

(3) If you compose a Servo Drive System in combination with this driver set at the speed control
mode 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 control mode (Parameter No.13).

(4) 1If you set too high value of the gain setting, 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.
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9. Parameter

9-1 OQutline of parameter
(1) This driver have parameters through which you can sel/adjust various features and functions.
display in the front of the

And you can refer, set or adjust, (D with the operation panel °

driver, or (@ with a computer. -

(2) Parameters are classified as follows;

(D User parameter which you can set and change the data

@ System parameter which you can refer but cannot set nor change the data Each parameter

consists of 4 pages, and each page is divided by max. 10.

(3) Following is the list of parameters; Please refer to section 9-2 (P.44~-53) for the detail.

Param- Related Adjustable Standard
Type eter Parameter control range factory
No. mode setting
0 : 0 |Name of axis T.S.P 0~9 0
0 i 1 |Selection of initial display T.S.P 0~2 1
0 2 | Selection of control mode T.SP 0~5 1
0 | 3 |Speed loop gain T.S.P 25~3500 *
0 i 4 |Speed loop integration time constant T.S.P 1~1000]{ms] *
0 i 5 |Speed detection filter T.S.P 0~4 4
User | 0 i 6 |Torque limit T.S.P 0~400[%] *
param- | 0 { 7 |Torque limit inhibit S5.P 01 1
eter
0 i 8 |Speed monitor gain T.5.P 0~1 0
0 : 9 lnactive drive inhibit input T.5.F 0/1 1
0 i A |Dynamic brake T.5.P /1 0
0 i B |Numerator of pulse frequency division T.5.P 1~10000 10000
(feed back)
0 i C jDenominator of pulse frequencty division T.S.P 1~10000 10000
(feed back)
0 i D |Pulse inversion T.5.P 0~3 0
0 { E |Mechanical brake setting T.5.P 0~100 0
0 { F [(internal use) - - -
1 i 0 |Acceleration/Deceleration time period S 0~5000 0
1 : 1 |Zero-speed T.S 0~10000[r/min] 50
1 | 2 |Arrival speed T.S5 0~~10000{r/min] 1000
1 ¢ 3 |input gain in speed controf mode T.S 10~2600 225/150
Note 3
1 i 4 |Input reversal in speed control mode T.S 071 0
1 | 5 |Offset voltage in speed control mode TS -127~127 0
User 1 i 6 |Internal/external speed selection T.5 0/1 0
param- | 1 7 | Zero-speed clamp cancel T.5 0/1 1
eter
1 { 8 |First internal speed T.S -7000~7000 0
1 9 |Second internal speed T.5 -7000~7000 G
1A Input gain in torquc control mode T 25~2500 250
1 i B |Input reversal in torque control mode T 01 0
1 C | Offset vollage in torque control mode T -127~127 0
1 D |Torgue control filter T.5.7P 0~2500 ]
1 i E |{notin use) - - -
1 i F_|{internal usc) - - -
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Param- Related Adjustable Standard
Type cler Parameter control range factory
No mode seiting
2 i {} |Position loop pain P 10~ 1000[1/s] *
2 1 |Speed feed forward P 0~100[%] 0
2 i 2 |Positioning end range P 0~-32766[P] 10
2 3 |Position error limit setling P 1~32766 30000
2 i 4 |Cancel of position error limit P 0/1 0
2 5 |[Numerator of pulse frequency division P 1~10000 10000
User 2 { 6 {Denominator of puise frequency division P 1~10000 10000
param- | 2 i 7 [Multiplier setting P i~4 4
eter 2 ¢ 8 |Logical inversion p 0~3 0
2 { 9 |Pulse input mode P 0~3 1
2 i A |(notin use) - -
2 i B |Feed forward filter P 0~6400 0
2 | C |(not in use) - -
2 i D |(internal use} - - -
2 i E |(internal use) - - -
2 | F |(internal use) - - -
3 i 0 [Motor pole
3 i 1 |Encoder pulse * These parameters are set by factory
3 ¢ 2 {J/Tratio corresponding to the applicable
3 i 3 iCurrent proportional gain motor and driver.
3 i 4 Current integration gain
3§ 5 |Overspeed level * You cannot change the value of
System | 3 i 6 |Max. output torque these parameters.
param- | 3 i 7 |Overload time constant
eter 3 | 8 |Overload criteria
3 : 9 |(internal usc) -
3 ! A |(internal use) -
3 i B |(internal use) -
3 i € |(internal use) -
3 i D i(internal use) -
3 : E ((internal use) -
3 i F [(internal 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 w1th * depending on the driver model.
Note 3} Speed command input gain
225 ....when pulse of the applied motor encoder is 2500P/r and rated speed is
3000r/min
150 .... when pulse of the applied motor encoder is 2500P/r and rated speed is
2000r/min
Note 4) Symbols used in this column stand as follows:
T : Torque control mode
S : Speed control mode
P : Position control mode
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9-2 Detail of user parameter

Parameler No.| Parameter | Adjustable Ffunction/confents
Page No. range
G 0 Name of 0~9 |0 When you use a computer to refer or monitor the parameter setting,
axis you can monitor which axis the computer is accessing, while you
control multi-axis.

O Setting value of this parameter becomes the part of prompt, displayed
on the initial screen at a serial communication. (* of Prompt
AXIS*%).

1 This setting does not affect any servo operalion.

0 1 Selection of O You can select the type of data displayed at 7 segment LED, among the
initial followings when you first turn on the power.
display 0 - -»|Displays the reserved pulse amount of position error counter.

@ Range of display is -32767~+32767. If the reserved pulse amount
exceeds this range, the display saturates at the upper or lower limit of]
this range.

@ Polarity display (+) : generates CCW torque

- : penerates CW {orque
1+ -»{Displays the motor speed. unit @ [r/min]
Folarity display (+) : rotates at CCW
- :rotates at CW
2 - - -piDisplays 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
rated torque at CCW.

@ Polarity display (+) : generates CCW torque

- : generates CW torque

Note 1. This parameter becomes inactive when you operate with

computer.

Note 2. When the polarity is +, + will not be displayed.

0 2 Selection of 3 You can select the control mode with which you use this driver among
control the followings;
mode 0---»|Position (pulse row) control mode
1---"|Speed (analog) control mode
2---»|Torque (analog) control mode
3---»|Position {1st.) * Speed {2nd.) control mode
4---»|Position (1st.) * Torque (Znd.) control mode
S---PSpeed (1st.) - Torque (2nd.) control mode

O You can select either a 1st. or a 2nd. mode with a control mode control
input (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 1st. mode.
When you select "L" of C-MODE, you can select the 2Znd. mode.
Please 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 interlocking function between the receiving of the
control mode control input and the existence or nonexistence of the
command {pulse row command, speed/torque command), or the
reserved pulse amount of the deviation counter.

Note
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Paramecter No.| Parameter { Adjustable Function/contents
Page No. range
0 3 Speed foop | 25~3500 |CJ Proportional gain of the speed amplifier. Larger the value you set,
gain larger the gain you can obtain.

B Most apprapriate value of the speed loop gain depends on the load
inertia and the motor model. Please refer to section 8-2 (P.40), "Gain
adjustment" for detail.

0 4 Speed loop | 1~1000 {00 Integration time constant of the speed amplifier. Smaller the value
integration (ms) you set, faster the integration is made.
time 0 Please refer to section 8-2 (P.40}, "Gain adjustment" for detail.
constant Note [f you set this to the max. (1000), the integration time constant
becomes infinite (no integration).
0 5 Speed 0~4 {O You can select the type (time constant) of the digital filter for speed
detection detection signal. Larger the value you set, quicter the noise you can
filter expect from the motor,

8 We recommend you to set this to "4" unless you need excessive speed
response.

0 6 Torque 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.

D You set the value in percentage of the rated torque (100%).

e.g. When 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
system parameter No.36 (Max. output torque setting). Even if you
set a higher value, the max. output torque will be automaticaily
adjusted to the max. output torque of the factory setting.
0 7 Torque limit /1 O You 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
limit input {(CWTL, CCWTL) is open.
0 8 Speed 0~3 [E1 You can set the full scale value of the speed monitor signal (SP).
monitor "0" : 4095 r/min full scale 7]
gain "1" : 16383 r/min full scale J Motor speed
"2":255P
*3n . 32767 P J Positional devialion

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

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

A
apprx. 8.2V [~ =
apprx. 6V . ’_,-’.
Speed monitor voltage T g

apprx. 1.5V [ ;'.'/,'t-: -

T e e

. 4005 8191 12287 16383
Motor speed (r/min) 3000

apprx. 8.2V
Speed monitor voitage

Positional deviation (P) 32767
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Parameter No.| Parameter {Adjustable Function/contents
Page No. range
¢ G Inactive 0/1 0 You can ignore the CW rotation inhibit input (CWL}) and CCW
drive inhibit rotation itthibition input (CCWL) by setting this to "1", and the driver
input runs normally judging this as "non-inhibit".
Note No torque of CW will be generated if you set this to "0" and the CW
rotation inhibit input (CWL) is open. Same is applied to CCW.
If boih CWL and CCWL is open, the driver trips due to "Drive
izthibit input error”.
0 A Dynamic 0~3 |0 You can select among the below, while the CW rotation inhibit input
brake (CWL) or the CCW rotation inhibit input (CCWL)} is working, and the
motor is decelerating;
"0" or “2” : Dynamic brake is activated and the motor stops.
"1" or “3” : Dynamic brake is not activated and the motor makes
free run stop.
Note For canceling brake after stopping the motor in servo OFF or
operation of protection function in error, set this parameter to "2" or
"3"  In case set value is "0" or "1", brake operates even after
stopping.
As for details, refer to 6-3 [Dynamic brake] (page 33).
0 B Numerator | 1~10000 [0 You can set the numerator of the division of the feed back pulse from
of pulse the encoder.
frequency
division
0 C Denominato | 1~10000 |0 You can set the denominator of the division of the feed back pulse
r of pulse from the encoder.
frequency Note 1. Please make a division ratio lower than 1 after reducing to a
division common denominator.

. . Nurmerator .
Division ratip = —————— <

7 Denominator

Please do not set a extreme ratio (such as 1/10000). We
recommend you to set a ratio between 1/32 and 1. However, in
certain set dividing ratio, duty ratio of output puise after dividing
does not reach 50% continuously.

This driver is designed for the motor with 2500 [P/r] encoder as a
standard. Following table gives you example when you need to
adjust to the necessary pulse number based on the system;

Note 2.

Note 3.

Necessary feed back pulses at the system [P/r]
500 1000 & 1500 | 2000 2500
Setting value of 500 1000 | 1500 | 2000 |2500 (100G0)
numerator
Setting value of 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 division ratio is "1",
while note that they are unsynchronized if it is not "1".
Therefore, dislocation occurs when origin is positioned with the
logical formula of phase-A pulse and phase-Z pulse, requiring
notice.
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Parameter No.| Parameter { Adjustable Function/contents

Pape No. range

0 D Pulse 0~3 {0 Phase relation of the output pulse from the rotary encoder;

inversion B-phase pulse is behind of A-phase at CW
B-phase pulse is ahead of A-phase at CW

O You can inverse the phase rclation between the above A and B phase
through this parameter by inverse the logic of B-phase. You can do
the same to Z-phase.

[1 The table below represents each relation (at CW)

Value of
A-phase
parametter
B-phase fogic.
0 : : : non-inversion
Z-phase logic
= : : non-inversion
Boohasa | logic
i P inversion
Z-phase logic -
T b T non-inversion
B-phasel i l : I — i : 1logic
9 A I : } non-inversion
Z-phasef i i i ' : logic .
O inversion
. : I iogic _
B-phase; inversion
3

Z-phase | F“_——IOBIC
B s T el S inversion




Parameter No.| Parameter. | Adjustable Function/contents
Pape No. range
0 E Mechanical| 0~100 [[d This driver has output signal controlling brake of the motor with brake.
brake [ This parameter sets time Ty from turning OFF (brake operation) the
operation external brake cancel signal (BRK-OFF) in stopping the motor (servo
setting lock) to making motor non-carrying state.

Relation of set vatue of this parameter and Tp
Set value = Tp (ms)/2.1

SRV-ON ] oN |, OFF
i—ei ApIOX. 40mS  —ise- About fms

Motor carrying state | Power carrying [ Non-carrying

BRK-OFF I Cancel [ Opera{ion

Note In case protection function operates changing motor carrying state
to non-carrying state, BRK-OFF signal is turned OFF (brake
operation) by TB=0 not by this parameter.

O In case SRV-ON signal turns OFF or alarm is made in operation of
protection function and the motor. state is changed from carrying to
non-carrying during rotating the motor, BRK-OFF signal turns OFF
(brake operation) on the time when motor speed is lowered to about
30r/min or under or 200ms passed after making motor pon-carrying
state, not by this parameler.

SRV-0ON _
w— About 6ms

ALM ['
Motor carrying state | Non-carrying

—i or passing 200ms

BRK-0FF

, t
Motor speed |
{r/min}

Dynamic brake stop

t
1
I
i
+
1
b
1
1
]
i
1

Time

Note In setting "T" by this parameter, set not to rotate the motor during
operating external brake, considering delay time of the relay
turning ON/OFF the external brake or operation delay time of the
external brake itself.
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Parameter No.

Page No.

Parameter

Adjustable
range

Funcltion/contents

1 0

Acceleration
/Decelera-
tion time
period

0~3000

O You can set the acceleration and deceleration time through this
parameter,
O Relation between the setling value and the accel./decel. time is
described as follows;
Setting value = Acceleration time from Ofr/min] to 1000[r/min](s]
X500 -
or
Setting value = Deceleration time from 1000[r/min] to O[r/min][s]
X500
e.g. When you want to start up from 0[r/min] to 3000[r/min] in 6s,
0[r/min]<i-’>1000[r/min] in 2s

Setting value = 2 X500 = 1000

Acceleration/Deceleration limit function is not valid at the
position control mode and torque control mode.  Also do not use
the accel/decel, limit function at the speed control mode while you
compose a position control loop externally. (Set this parameter
to "0".) This may cause an oscillation.

Please note that you cannot set the acceleration and deceleration
time individually.

Note 1.

Note 2.

Zero-speed

0~10000
{r/min)

0 Directly set the detection judgement level of zero-speed detection
signal output (ZSP) by motor speed (r/min).

0 ZSP turns ON when motor speed is lowered to the set value or under.

Arrival
speed

0~10000
{r/min)

0 You can direcily set the detection level of the speed arrival signal
(COIN) at the speed control or torque contro] mode, in motor speed
[r/min].
COIN signal will be turred on when the motor speed exceeds the
setting value.
Note 1. Please use the output COIN differently per the following contral
mode;
At the speed, torque control mode - - Speed arrival signal
At the position control mode * - Positioning end signal
Therefore, this parameter is invalid at the position control mode.
Note 2. Note 2. Relation between parameter "Zero-speed” described in the
previous item, "Speed arrival” and ZSP.COIN is shown in the
below figure.

0

Motor speed

Arrival detection level—»

Zero-speed detection level — Time
Zsp
COIN

Time

- 40 -




Parameter No.| Parameter | Adjustable Function/contents
Page No. range
1 3 input gain | 10~2600 | You can set the analog speed command (SPR) input gain (relation
in speed hetween the necessary motor speed and the speed command voitage
control value},
mode O Please calculate the setting value per the following formula;
Setting valuc = 0.00003 X number of encoder pulses X necessary motor
speed at 6V input [r/min]
e.g. Number of encoder pulses = ---o-rorrsrrrrs 2500 [P/r]
Necessary motor speed at 6V input ==+ """ 3000 [¢/min]
Setting vaiue = 0.00003 X 2500 X 3000 = 225
Note Please pay attention to the possible oscillation caused by the change
of the position gain of the servo system, which is set through the
parameter, when you compose the position control loop and use this
driver at the speed control mode.
1 4 Input 0/1 O You can reverse the polarity (rotational direction) of the analog speed
reversal in command signal (SPR},
speed " : Rotates at CW with the speed command of (+)
control "1" : Rotates at CCW with the speed command of (+)
mode Note In case the servo driving system is structured by combination of the
driver set to the speed control mode and the external position unit,
take notice to make polarity of the speed command signal of the
position unit and polarity of this parameter identical, to prevent
error operation of the motor.
15 Offset |-127~127{00 You can make an offset adjustment of the analog speed command
voltage in input circuit.
speed [0 Please proceed as follows when you make the offset adjustment with
controf the driver alone;
mode Enter exactly "0" V to the speed command input (or connect SPR to
the signal GND).
Set the value so that the motor does not rotate.
1 6 Internal/ 0/1 O You can separate the analog speed command input (SPR) by setting
External this parameter to "1", and the internal speed command which you set
speed through the parameter No.18 (First internal speed, described later)
selection becomes valid.

O Change-over of motor stop and the first speed is made by two
command inputs of speed-zero clamp input (ZEROSPD) and internal
speed command select input (INTSPD).

O Fig. below shows the example of variable speed running when you

select the internal speed command;

SRV-ON input

ZEROSPD input

INTSPD input

. Second:
speed :

Motor speed

Time
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Parameter No.| Parameter | Adjustable Function/contents
Page No. range
1 7 Zero-speed 0/1 0O You can invalidate the zero-speed clamp input (ZEROSPD), by setling
clamp this parameter to "1", and the driver runs normally.
cancel Note Zero-speed clamp input (ZEROSPD, No. 10 pin of CN I/F) which is
described in section 0-2, becomes vaiid when you open this and (-)
of the control signal power supply (COM No. 28 pin). If you set
this parameter to "0" and open the ZEROSPD input, the driver
becomes to "Zero-speed clamp” at any time, and the motor does not
rum.
1 8 First -7000~ |0 Set the first internal speed [r/min] with the following formula, when
internal 7000 the internal speed command becomes valid. (Refer to parameter
speed No.18.)
) Necessary 1st. speed (1 / min) x Number of encoder pulses (P / 1}
Seuing value =
7140
e.g. Number of encoder pulses ------ 2500 [P/r}
Necessary 1st. speed = ----- 1500 [r/min]
Setting value = 1500 (r / min) x 2500 (P / 1) 55
7140
Note Polarity of the setting value represents the polarity of the internai
speed command.
(+) : Rotates at CCW
- _: Rotates at CW
19 Speed 7000~ 103 Just like in Parameter No.18, set the second speed used when internal
setlting 7000 speed command becomes effective.
The second
speed
1 A Input gain | 25~2500 |0 You can set the torque command (TRQR) input gain (relation between
in torque the generated motor torque and the torque command input voltage) at
control the torque control mode.
mode O Set the value with the following formula;
Torque command input gain (V / 100%) =3 x —250———
Setting value
e.g. When you want to obtain the rated torque with the torque command
input ofL5V;
. . 3x 250
Setting valuge= ——— =
1.5 (V/100%)

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

1 B Input 071 03 You can reverse the polarity (direction of the generated torque} of the
reversal in analog torque command signal (TRQR) with this parameter,
torque "0" : Generates CW torque with the torque command of (+)
C::::&gl "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 circuit.
torque O Please proceed as follows when you make the offset adjustment with
control the driver alone;
mode Input exactly "0" V to the torque command input (TRQR), (or
connect TROQR to the signal GND) after setting to the torque control
mode.
Set the value so that the motor does not rotates.
1 D Torque 0~2500 |0 Calculate the time constant of the primary delay filter of torque
command command with the below formula, and set the time constant.
fiiter Filter time constant (us) = Set value x 10 (us)

Note Filter time constant is 0 {us) in case set value is 0 ~ 51.
Note When this filter is used, set parameter No.05 (speed detection {filter)
to "0
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Parameter No.| Parameter | Adjustable Function/contents
Page No. range
20 Position | 10~1000 |0 You can sel the position gain at the position control mode with the unit
loop gain (1/s) of [1/s].

0 Larger the value you set, farger 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 ! 0~100 |O You can add a speed feed forward function at the position control
forward (%) mode when you need high speed responsc. (Refer to section 8-2
(P.40) "Gain adjustment”.)

O Set the speed feed forward volume in percentage against the
commanded volume.

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

set this parameter to "0" unless you need excessive speed response.
2 2 Positioning | 0~32766 |1 You can sct the detection level of judging the positioning end, with the
end range ) number of pulses.

[0 The driver will judge the positioning end when the number of reserved
pulses of the devialion 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
deviation counter, so the positioning end range is converted into
motor rotation angle as: '

) Positioning end range
Setting value = -
4 % (Pulse count of rotary encoder)
2 3 Position | 0~32766 |0 Set the detection level of judging the position error, with the number of
error limit reserved puises of the deviation counter.

O Calculate the setting value with the following formuia;

Setting value = Judging level of position error (P)
16

O The driver trips when the number of reserved pulscs of the deviation

counter exceeds the above setting value, judging as an error.
2 4 Cancel of 0/1 O You can mask the protective function of the position error limit with
position this parameter.
error limit O You can cancel the detection of the position error limit, 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(Position error limit).
25 Numerator | 1~10000 {00 You can set the numerator of command puise frequency division *
of pulse multiplication.
frequency O Set value can be arbitrary between 1 ~ 10000, but in setting excessive
division dividing ratio or multiplication ratio, operation is not guaranteed. As
for allowable ranges of dividing ratio and multiplication ratio, observe
the Note described in Parameter No.26 in the next item.
2 6 Denominato| 1~10000 | You can set the denominator of command pulse frequency division -
r of pulse multiplication.
frequency Note 1. Like the above section, you set any value of the denominator
division - between 1 and10000, but we recommend you to use with the range
multiplica- per the below;
tion 1" Setting value of numerator

50  Setting value of denominator

Please set the multiplication ratic so that the command pulse
frequency after the multiplication may not exceed the max.
command pulse frequency.

{500kpps in case of the line driver ouiput, 200kpps in case of the
open collector output.)

Sce the section 7-2 (P.38) "Trial run” for the relation between
command pulse f(requency, division/multiplication ratio, and
molor revolutions. :

Note 2.

Note 3.




Parameter No.| Parameler | Adjustable Function/contents
Page No. range :
201 Multiplier 1~4 |O You can set the multiplication when you select "2-phase pulse input
setling mode" at the parameter No.29 (Pulse input mode) described later,
7 Relation between the setting value and the multiplication becomes as
below;
#1"  eessevssves Multiplication of 1
ny"  eevesecerees Multiplication of 2
"3% and "4" ++-++ Multiplication of 4
2 8 Logic 0~3 |00 You can set the logic of the command input of 2 systems (PULS,
inversion SIGN) individually as below;
ug" s+ “PULS" signal logic non-inversion,
"SIGN" signal logic non-inversion
“{" «++ "PULS" signal logic inversion,
"SIGN" signal logic non-inversion
"3% <+ "PULS"signal logic non-inversion,
"SIGN" signal logic inversion
“3n .+ "PULS" signal logic inversion,
"SIGN* signal logic _inversion
2 9 Pulse input | 0~3 |O Input status of command pulse may be selected from 3 types shown
mode below by setting this parameter.
0" or "2" ... 2-phasc pulse input (Phase-A, Phase-B) of
90° phase difference:
"o CW direction command puise and CCW direction
command pulse input
"o Pulse train command input and symbol input
. Signal
Selling Input status |of CCW command CW command
CN IF .
Tt [ 1 4]
=@~ | 2-phase pulse |PULS{ A-phase [—:‘ i _rr"."l_:[_l__-
or | with 90° m bigs
{A-phase o - "o
+B-phase) B-phase advance of B-phae behind of
A-phase by 90° A-phase by 90°
CW pulse row jPULS |- —-i—l:b' I ! ] '
1t + ot o33d
CCW pulse row S 1 GN F":‘:“] I r_ml i
NNt
Pulse tow |PULS __‘Dr:i——‘_,——[_' q—ﬂ [—I
"3 + [TIRY) e o1
Sign sten| |- He v
i s : te te
Minimum required time width
Line driver interface QOpen collector interface
tl 2 Us or longer 5 ps or longer
2 1 s or longer 2.5 Us or longer
t3 i ks or longer 2.5 Hs or longer
14 1 s or longer. 2.5 Ps or longer
t5 1 Ws or longer 2.5 Its or longer
16 1 Ws or longer 2.5 us or longer
Note 1. The table above shows the logic relation on pulse input (B) side
(driver side) illustrated in section 6-1-5. When the logic is
considered on pulse input (A) side (supply side), note that logic is
inversed when pulse is supplied by line driver and by open
collector. (See Note [ of 6-1-5. (P.26))
Note 2. When logic relation of PULS, SIGN signal has to be changed for
convenience of signal polarity on command pulse supply side (A),
use the function of parameter No.28.
2 B Feed 0~6400 |3 Set time constant of feed forward filter.
forward Filter time constant (ps) = Set value x 10 (ps)
filier O Time constant increases in increasing set value.
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10. Operation

(1) This driver have various parameters through which you can adjust/set the performance or
functions. Please use these parameters so that you can operate the driver at the most
appropriate 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 error), motor speed and generated torque.
B Display of the status of the control input/output signals connected to the connector, CN I/F.
B Display of the error factors and the record. '

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

- 10-1 Key operation of the front panel and display

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

Display LED (6-digits)

ERAE6E .

key ——___.._ \ // key
UP] key
MODE 1 | 1
EOLL

key key
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10-1-2  Qutline of the operation

B There are 4 modes which you can work with, when you operate through the key SW or LED on
These are, "Monitor mode", "Parameter setting mode”, "EEPROM writing

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

the front panel.

Each mode consists of [Selection diSplayI and rEcution display |, and useSET key to select these

displays. Use keys to select or execute each mode.

M You can only change the data at the figure which decimal point is flashing.

keys are not valid unless the flashing of the decimal point is displayed.

Sw Valid condition Function
MODE At the selection display Select the mode.
SET At any time Select the selection display or execution display.

When the flashing decimal
point is displayed.

Change the data - Select the parameter *
Execute the operation

Shift to upper figure for data changing.

M At the selection display of each mode, upper figures consist of 2 alphabets + under

bar.
Mode Upper figures at the selection display
Monitor mode _OOadd
Parameter setting mode D]
EEPROM writing mode g
Automatic gain tuning mode _0ogdg

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

Display

Motor status

All the figures flash

Trip

Normal display

Normal operation




10-1-3 Example of operation

execution -

When you turn on the power, LED display shows the exectuion display (either one of the
position error, motor speed, or torque output), following the setting of the parameter No.

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

Selection display

1

Monitor mode (Selection display)

]3 P _EFS. l Position error
i

dP_S5Fd Motor speed
1

Qutput torque
l

= k. Control mode
4

FP_ o Input/Qulput signal status
!

SP_E - Error factor/record
1

SE. o Internal use

I

Display varies as an arrow shows by
pushing key and reverse way by
pushing E key.

Executlion display

Mouitor mode {Execution display)

Parameter setting mode (Selection display)

]
o 00 Parameter No.
1
E_ EET | . Parameter No.
L

Display varies as an arrow shows by

pushing key and reverse way by

pushing key.

Display example Meaning refer lo
(5 pulse of 10-1-4 (1)
deviation) @
(1000s/min) 10-1-4 ((15
(100% of torque 10-1-4 (1)
output) 6
= C {Pasition controi 10-1-4 (1
mgdg) (@)
Input signal No. 10-1-4 (1)
1. A 0, active) @
Err. —— {No error) 10-1-4 (1)
A.-2 .02 - -

Parameter setting mode (Execution display)

~ Display example Meaning refer to
(1000: value of 10-1-4 (2)
SET l 1000. I parameter)
key

Parameter with * r *, displayed before the parameter
No. bicomes active after resetting the power,

[ o] e

| 1o next page
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NS

Set with keys.

You cannol change the parameter which no
flashing decimal point is displayed.




from the previous page

EEPROM Writing on mode (Selection display}

lce_see]

Shift to the execution display by
key when you write on the parameter inio

EEPROM,

SET

key

EEPROM Writing on mode (Execution display)

refer to

Meaning

Display example

T In case of the
moter which you
cannot make
automatic gain

MODE| key

R L

Automalic gain tuning mode (Selection display)

1

e i-
4

].%_.:—s'.l

Pushing proceeds as an arrow shows, and
reveses, :

————

i Machine stiffness No.1 (low)

Machine stiffness No.9 (high)

Shifi 10 the execulion display after seting the
machine stiffness, by pushing SETI key.

refer section 6-4 for the machine stiffness.

key

10-1-4 (3}

keep pushing

start writing

SER-E

c
= 15 k. finish writing

When you execute writing, keep pushing

pushing until the display shows

Automatic gain tuning mode (Execution display)

refer to

Display example Meaning

T
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10-1-4 (4)

keep pushing

Sta-e ]

start wriling

The motor rotates forward
and backward about 15
seconds here.

finish tuning

When you execute luning, keep pushing

until the display shows




10-1-4  Detail of Operation

(1) Detail of monitor mode
(1 Display of the position error, motor speed and output torque

EEEENE
T T

data

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

* polarity (+): generates the CCW torque
- : generates the CW torque

- » * Motor speed
- displays the motor torque with polarity. Unit [r/min}
- polarity (+): CCW -1 CW

*++Qutput 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 (.2

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

@ Display of control mode

Displays the current control mode.

[elofs]c]n]e]

T
(PlolS|cl~[t] ---Position control mode
slPldicln]e] .. *Speed control mode

lef-[9lc]n]t]

* *Torque control mode

@ Display of input/output signal

B Displays the status of the control input and output signal to the connector CN I/F.
You can use for checking the right connection.

| lnl 7]

] L
.- s - - Active (signal is valid)

Input signal
i . . .. .
L -+ - Qutput signal - - Inactive (signal is invalid}
Signal No. {16 scale 0~F)
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B Push to select the desired signal No.

Example of shifting
when pushing (A

]

Lfal=lo[ T ]
'

(Lowest No. of the input signal}

L] ,_,] — ’fg‘ I ] (Highest No. of the inpul signal)
i :
LO ) £ { _ IUJ l l (Lowest No. of the output signal)

!

EI £ ,_ F'] lj (Highest No. of the output signal)
M Signal No. and its title
Input signal QOutput signal
Signal Title Symbol | Pin No. | Signal Title Symbol | Pin No.
No. of No. of
CN I/F CN I/F
0 Servo-ON SRV-ON 29 0 Servo-ready S-RDY 35
1 Alarm clear A-CLR 31 1 Servo-alarm ALM 37
2 CW rotation inhibit CWL 1 2 Error code 0 (LSB) { EXQUT 0 8
3 CCW rotation inhibit | CCWL 2 3 Error code 1 EXOUT 1 9
4 | Control mode control | C-MODE | 32 4 Error code 2 (MSB) | EXOUT 2| 10
5 Zero-speed clamp | ZEROSPD| 26 5 External BR relerase | BRK-OFF | 11
6 Internal speed INTSP-D | 28 6 Positioning end COIN 39
command Arrival speed
7 (not in use) - - 7 Torque limit control TLC 40
8 Pulse input inhibit INH 33 8 Zero-speed derection ZSP 12
9 Propottional control P-con 27 9 (not in use) - -
A Deviation counter CL 30 A (not in use) - -
clear

B (not 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 {(not in use) - -
F (not in use) - - F Dynamic BR release - -
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(4 Error factor and its record
M  You can trace the error factor back to its past 8 errors including present one.

LEi-]-.] T-T-}
)

Er ,l_ - - Current error
£—-0 ---Errorrecord 0
£- 1 .. Errorrecord 1 — Error code No.
(-- will appear at no error)
£—7 - --Errorrecord 7

M You can trace by pushing

(By pushing , you can select older record.)
If the error occurred which was stored as a record, same error No. will be displayed for

the current and the error record 0.

H Relation of error code No. and its content

Error code No. Content Error code No. Content
12 Overvoltage error 38 Drive inhibit input error
13 Undervoltage error
14 Overcurrent error :
15 Overheat error 23 DSP problem
16 Overload error 30 ‘ CPU problem
~ 36 EEPROM parameter error
22 Encoder signal error 84 Received parameter error
24 Error caused by POS. error
26 Overspeed error 98 System error
27 Pulse frequency division error
29 POS. error counter overflow 99 Other error

Error history can not be erased.

(2) Parameter setting
[Selection display]

Plal-l Joig)
. T ‘[
Changed data of the parameter which
is displayed in this column
becomes active only after the reset
(turn off the power once).

M Push to select the parameter which you want to refer or set.

Please refer to section 9-1, "Outline of parameter” for the relation of the Parameter No.

Parameter No. (16 scale)

and its content.

[Execution display] [ T [/ofo]p]

Parameter value 1 :
You can change the figure in the ]
column at which the decimal point

tlashes.
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M Sct the parameter value by pushing I::L] With , the value increases and decreases
with [ V],
M Shift the ﬂashing decimal point with to the upper digit.

Each parameter has a limit for the shift to the upper digit.
M Upon changing the parameter value, the content will be reflected to the control.

[Note| 1.

[Note| 2.

Please change the data little by little, instead of changing drastically if you change the

parameters which affect the motcr movement (such as the speed loop gain or
position Joop gain). Some parameters inhibits to use .

Some parameters substantially change the motion of motor because of their function
(e.g. parameter No. 02 "Selection of control mode”, No. 14 "Input reversal in speed
control mode.", No. 25/26 "Numerator/Dominator of puise freque division.", etc.).
In changing these parameters, be sure to be state of Servo-off.

(3) Detail of EEPROM writing on mode
|| Keep pushing until the display shows [S[E[A[-[¢] |

Keep pushing

for about 3 secs, ;
then the bar will m
increase. [

+

i

Start writing Te] ]
| |
Finish writing [F] Jnl dJsie] [~{efs]e]e] J ({r]-lof-[ ]
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

turn off the power to reset.

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

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

M If you keep pushing after the end of writing, you can re-write in the parameter.

[Note| 1.

[Note| 2.

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

error, this may be the driver’s malfunction.
Please contact the shop purchased this driver.

Please do not turn off the power while writing. Wrong data may be written. If this

happens, please set all the parameters and write-in again after the complete check.
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(4) Detail of automatic gain tuning

1. Please refer to section 6-4 for the detail of the automatic gain tuning function.

_Especially read and understand the applicable range and notes described in section 6-
4 before you use this function.

2. At the automatic gain tuning mode, the motor turns 2 revolutions each to CW and

CCW. Please allow your mechanism to accept such movement.

[Selection display]

Internal use -j |

Machine stiffness No.
M Push to select the machine stiffness No. (refer to section 6-4 for the machine
stiffness No.)

[Execution display]
M  When you execute the auto-gain tuning, turn to Servo-ON and keep pushing until the
display shows; ’

Keep pushing

I

}
for about 5 secs, [ J J l
then the bar will f
I

]

increase.

Start writing ’SItJH‘plt! [

Finish writing [F] ,|ni Jslh (E]l- ] le] ] ]

Finish tuning Tuning error

B You can restart by keep pushing after the end.

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

"application range" described in 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 manually according to the section 9-2.



2. When auto gain tuning error has occurred:
A tuning error occurs when the following condition occurs during tuning operation.
(D During tuning operation,

* Error has occurred.

* Servo-on is inactive.

- Deviation counter is cleared.
(2 Inertia or load is too large, causing saturation of output torque.
@ Tuning is not executed successfully because of resonance, etc.
When any tuning error has occurred, each gain returns to a value before tuning. The
system does not trip except when an error has occurred, so fully note the safety
especially when resonance occurs.

3. Parameter data after aulomatic gain tuning is not written in EEPROM. en power is
off, it returns to former 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

This driver have the function which you can make serial communication with the computer via
RS232C, and you can use 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:

To sequencer by various companies

0
Communication cable {option)
MS-DOS * Note ]

Ver. 3.00 or higher
Arranged by customer

B

Communication software
(option)

Computer
AC Servo mator / Arragged by custmer
Connection cable AC servo driver

for motoe leads

(option) Connection cable for rotary encoder (option)

*Note 1: MS-DOS is the trade mark of U.S. Microsoft Co.

In operating with the personal computer, RS-232 C cable and software {or

communication control (PANATERM) are necessary as option parts. (Refer to 13-
1 and 13-2 (page 66).)

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

Model MUD*V
MSM 1.0 1.5 20-25
Applicable motor/ MDM 0.75-10 1.5 2025
output (kW) MFM 0.75 1.5 2.5
MHM 0.5 1.5 2.0
o Main circuit 3-phase 2060-230v +10% S5{/60Hz
&, Input power source power supply -15%
v Control circuit Single phase 200-230V  +10% 50/60Hz
2 power supply -15%
& Control method Transistor PWM (Sine-wave form) 10-core type
Feed back Incremental encoder (2,500P/1)
Temperature Working: 0-50° C, Storage:  -20-+80 C
Humidity Working/storage: 90%RH or less (no condensation)
Ambient condition Vibration 4.9m/s” (0.5G) or less, 10~60Hz (no continuous
operation at resonance point is permissible)
Altitude 1000m or under
Control mode DAnalog speed control ~ (DPosition control
Torque control  @Pasition - Speed control
®Position " Torque control  ®Speed - Torque control
Control input DServo-ON input  (DAlarm clear input
&CW rotation inhibit input
@CCW rotation inhibit input  &Zero-speed clamp input
&Control mode coatrol input
Analog command input Speed 2[V/Kr/min] scale setting and command polarity
?'é command through parameter
&b Torque Used with CCW torgue limit, 3V/rated torque
@ command {effective at torque command mode)
3 Torque limit Individually settable of CW/CCW torque limit.
§' command : 3V/rated torque
Input puise row Differcntial input.  Selectable through parameter.
status ((DForward/Reverse run - @A/B phase
Pulse row command input Command/Direction)
Open collector input.
Control input Deviation counter clear input
Command pulse prohibition input
Control output MServo-alarm  @Servo-ready @Arrive speed (Speed-
Torque control mode)/Position-frnish (Position conirol mode)
‘= @during torque limjting (&Zero-speed signal (@Txternal
El & brake cancel signal (@Alarm code ouiput (3bit)
g4 Encoder feed back signat Line driver output of encoder pulse (A, B, Z) after division,
15 Opencotllector output of Z-phase pulse
B «3‘ Monitor output (DSpeed monitor 2V/Kr/min
e) orque monitor  3V/rated torque
Control power supply output 12V 20mA  max.
Regenerative Built-in resistor
Dynamic brake (DAL Servo-OFF @At alarm occurs @At main power OFF
Auto D/B function in over-travel
{Invalidity possible by parameter)
Automatic gain tuning Buiit-in (applicable to certain motor models}
= Masking of unnecessary input wiring (DDrive inhibit input (CW/CCW)
2 @Torque limit command input Zero-speed clamp input
2 Soft-start/down 0-10sec/1000¢/min (seiting through parameter)
= Zero-speed clamp Enler to Servo-lock with zero-speed clamp input
R (in case of speed control mode)
f_ﬁ Dvsn/Mltplctn of cmmnd pulse (Elec. pear) 1-10000/1-10000
& Dvsn of RE feed back pulse 1-10000/1-10000 (Numerator = Denominator)
Protective function Hard error OV, LV, 0S5, OL, OH, OC, ST
Soft error CPU error, DSP error, Syslem error etc.
TFrace back of alarm data Traceable back 1o the past 8 error data
{including current crror)
Setting key, LED display D5 keys (MODE,SET,UP,DOWN,SHIFT) @6-DIGIT LED
Communication with RS232C Parameter setting and monitoring of the status with IBM
(PC/AT) scries
= Applicable load inertia Less than 5 times the inertia of molor
é% Max. command pulse frcquency 500 [Kpps] (200 [Kpps}, in case of opencollector input)
a Frequency characterislics 200 [Hz] or morc {at Ju=J,) {depends on motor model)
Weight 3.9 [kg) 4.5 [kg] 4.3 [kg]
Dimensions (refer to scction 12) suffix B-1 suffix B-2 suffix B-3

Regarding the meaning of L[], * refer to section 1-1 (p.9).
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12. Dimensions

Dimension suffix B-1

(2201
2490

Dimension suffix B-2

120

1220
i)

Dimension suffix B-3

(2201

23
220

65

185

226

22

225

189

225

HIELEL
LT LE b
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13. Option parts
13-1. Software for communication control PANATERM

(1} Article No. {DV0P04061

(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 compalible compulers
{e.g.) PC-9801IN,NV,NS/E
0 IBM PC/AT or their compatible computers
Software (corresponding OS)
Operation is checked by DOS version corresponding to each hardware below
described.
[J in case of using PC98 Series
* Please prepare MS-DOS ver3.0 or higher by customers.
* Incorporate the file for controlling RS-232C "RSDRV.SYS" into MS-DOS as device
driver.
U IBM PC/AT or their compatible computers
* MS-DOS 6.2 (J) (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.

13-2. Connector kit for connecting external equipment

(1) Product No.DV(P0490
(2) Constituents
Name Manufacturer’s Quantity | Manufacturer’s name Remarks
product No.
Plug 10150-3000VE Sumitomo 3M, Ltd. For CN SIG
Shell kit 10350-52A0-008 (50 pins)
13-3. Connector kit for connecting motor encoder
(1) Product No.DVOP0690
(2) Constituents
Name Manufacturer’s Quantity { Manufacturer’s name Remarks
product No.
Plug 10120-3000VE 1 Sumitomo 3M, Lid. For CN SIG
Shell kit 10320-52A0-008 1 (20 pins)
Straight plag M33106B 20-1858 1 Motor power line
Cable clamp MS3057-12A 1 Nihon Koku Denshi for relay
Straight plag MS31068 20-2938 1 Encoder cable
Cable clamp MS3057-12A 1 for relay
(1) Product No.DVOP0960
(2) Constituents
Name Manufacturer’s Quantity | Manufacturer’s name Remarks
product No.
Plug 10120-3000VE 1 Sumitomo 3M, Ltd. For CN SIG
Shell kit 10320-52A0-008 1 (20 pins)
Straight plag MS3106B 20-45 1 Motor power line
Cable clamp MS3057-12A 1 Nihon Koku Denshi for relay
Straight plag MS31068 206-295 1 incoder cable
Cable clamp MS3057-12A 1 for relay
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(1) Product No.DVQOP0S70
(2) Constituents

Name Manufacturer’s Quantity | Manufacturer’s name Remarks
product No. ‘
Plug 10120-3000VE 1 Sumitomo 3M, Ltd. For CN SIG
Shell kit 10320-52A0-008 1 (20 pins)
Straight plag MS3106B 24-115 1 _ Motor power line
Cable clamp MS3057-16A 1 Nihon Koku Denshi for relay
Straight plag MS3106B 20-295 1 Encoder cabie
Cable clamp MS3057-12A 1 for relay

13-4. RS232C Connection Cable
(1) Product No. DVOP0470 (for PC-98 series)
DVOP0630 (for IBM, PC/AT or the compatible)
(2) Outer dimension

[Driver side (CN SER)]
DVOPO470 17Je-23250-02(D56A) DHF-PDALO-2~A01
(DOK) +200 “(ODK )
2000 -0 ‘

]

Note) This connection cable cannot be used for other equipment.
In case the RS-232C connector on the personal computer side is half-pitch connector, prepare
a conversion connector separately.

[Driver side (CN SER)]
17JE-13090-02 (D56A)  DHF-PDA10-2-A01
(DDK) 2000 65 (DK o

Below parts are prepared as option, in addition to option parts above mentioned.
* Relay cable for encoder Article No. MFECA****ESA
* Relay cable for motor Article No. MEMC1****ACT

» Relay cable for motor (with brake)  Article No. MEMCLI****BCT
As for details, refer to the catalog of MINAS Series or ask your sales agent.
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14. Trouble Shooting

€ If a trouble should occur, for example "the motor doesn® rotate”, "unstable rotation", "positioning
accuracy is wrong", "the machine datum isnt in the right position" and so on, first check the
following points and then take proper action.

Not rotating

Error occurs and driver protection function operates. As for details on protection function
contents and measures, refer to 6-5 [Protection functions] (page 35).
Some protection functions can be cleared (alarm clear) with A-CLR signal, and other

protection functions can not be cleared. For protection functions unable to be cleared,
power supply must be input again.

Check point Condition to be confirmed Solution
Check the wiring of the  |Is the power of the driver turned ON? If the power isnt turned ON, LEDs do
main circuit. not light up.
Is the power supply (R, S, T, r, t) of the  |If the power isn't supplied, the motor
driver connected properly ? doesn't rotate.
Is the connector for connecting to the If the phases of wiring to the motor isn't
motor (U, V, W, &) connected properly. |the same as the motor, the motor doesn’t
rotate.
Check that the user Check whether the driving inhibition input| When the driving inhibition input is ON,
parameter of the driver  |switch of CW or CCW is not turned ON  }torque output to the direction should be
and the external input when the setting of the user parameter turned OFF.
switches. No.09 "Driving inhibition input invalid"
is set to "0" or not.
Check whether the setting value of the Set the value of the torque limit to "0",
user parameter No.06 "torque limit and the driver doesn't generate torque.

setting" is set to "0" or not.
Check whether the setting values of the | The command input pulse is set to "0" by

user parameter No.21 "Speed feed the gain of the parameter shown left, then
forward" are set to "0" or not. it is judged there is no command input.
Check whether the setting value of the When this setting value is sinall, the motor
user parameter No.23 "position error start to rotate and as soon as the

Jimit setting” is set to the value near "1". |positioning deviation occurs, it is judged
that the positioning deviation is excessive
and the emergency stop function operates
to stop the rotation of the motor.

Is not the connector CN I/F 33 pin {(INH) | When command pulse input inhibit is
and 41 pin {COM-) connected? effective, even in inputfing command
pulse, the driver does not receive pulse
and the motor does not rotate.

Check the brake. Check whether the electro- magnetic If the brake operates owing to the external
brake or the mechanical brake operates or | force, the brake will be damaged or it
not. becomes the cause to burn down or

damage the motor. Be careful in such a
case.
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mnstablc Rotation

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
or 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 absorber or not.

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

Check the length of the wires and cables
as specified or not.

When the length of the wires and cables
are too long, the waveform is weakened
and the command can not be received
normally.

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

When there are any distortion or crack on
the output waveform, normal operation
can not be expected. Check the external
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 .

"Speed loop integration time
constant" and user parameter
No0.20 : "position loop gain".

No.04 :

In case of the value is beyond the
adjustable range, take proper action, for
example, lower the load 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 (a kind of starting phenomenon)
miay occur 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
excessive or not.

Adjust the user parameter

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

"Speed loop integration time
constant" and user parameter
N0.20 ; "position loop gain".

No.04 :

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

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 sysiem.

Check the signal of the
rotary encoder.

Check whether the shield or the
instailation work is proper, and the
peripheral relay and inagnet are installed
on the surge absorber or not.

When the countermeasure against noise
isnl secure, the driver somelimes operates
unexpectedly.
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[Positioning accuracy is wrongl

Check point

Condition (o 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 "Denominator of pulse
{requency 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 sel
properly or not.

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

Check whether errors 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 not around the driver
or not. If a relay or a magnet works,
error can be seen or not.

Check the countermeasures against noise.
Check whether the following noises
invade or not ; servo on signal, counter
clear signal, command pulse, and rotary
encoder feedback signal.

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

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

"{ Check whether errors 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
or not ; servo on signal, counter clear
signal, command pulse, and rotary encoder
feedback signal.

Check the speed loop is controlled by
proportional control or not.

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 integration time
constant of the speed loop is too large or
not.

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

Check whether the position loop gain is
too small or not. '

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

: [Countermeasures against noise]

* Set the noise filter to power supply input.
* Use the twist-pair wire with shield for command pulse wire and encoder wire.
* Fit the ferrite core for command pulse wire and motor wire.

* Fit separately the command pulse wire, encoder wire and motor wire.

- Connect the shield wire of the command pulse wire to the signal ground (GND) on the driver side,
and connect the shield wire of the encoder wire to the frame ground (FG) on both of the motor

and driver sides.
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| The machine datum isnt in the right positionll

Check point

Condition to be confirmed

Solution

Check whether the
dimension of the offset is
usually the same or not.

[s there any wrong operation like
chattering of the datum sensor.

Check the wiring of the datum sensor, take
countermeasures against noise and replace
the datum sensor.

Check whether there is trouble about the
Z-phase signal of the rotary encoder.

Pecform check on the wiring around the
rotary encoder.

Check whether the relation of the position
of the Z-phase of the datum sensor and
rotary encoder is proper or not.

Move the position of the Z-phase of the
rotary encoder to the middle of the
position of the datum sensor.

Is the length of the datum '
sensor enough ?

Does the driver slow down around the
origin 7

Reduce the speed of returning to the
machine datum or lengthen the datum
sensor.

Check whether noise
invade to the Z-phase of
the rotary encoder or not.

‘| Check whether the shield or the

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

Take proper measures so that noise doesnt
invade to the signal of the rotary encoder.

Is the waveform of the rotary encoder
normal ?

In case where the waveform is abnormal
even if you take the counter-measures
against noise, there is a possibility that the
rotary encoder itself has some trouble.

Check whether chattering

or wrong operation of the
datum sensor or fot.

Is there any trouble in the datum sensor 7

Try to replace the datum sensor.

Check whether the power supply of the
datum sensor is surely supplied and noise
invades to the signal or not.

Check the wiring of the datum sensor.
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